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HOSACHUTEJIBHAS 3AIIUCKA

[Iporpamma no yue6HOMY npeaMety "buosorus” (nanee - 6Mo0THs) HA YPOBHE CPEIHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanmm»y, ®I'OC COO, Konnenumu mnpenogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi paboueil mporpaMmbl
BOCIUTAHHUS.

VYueOnsii npenMer «buonorus» yrioyo6néHHoro ypoBHs uszydeHus (10—11 xkmaccer)
SBIISICTCS OJHUM M3 KOMIIOHEHTOB IPEIMETHON 00nacTu «ECTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cornacuo monoxenusim O®I'OC COO mnpodunpHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOoJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanuy 00y4eHus Ha YPOBHE CPETHETO
oOuiero oOpa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeOHMM OOLIMM, CpelHUM NPOPECCHOHATBHBIM U BBICHIMM O0pa3zoBaHHeM. B To ke Bpems
KKIBIA U3 ATUX YYE€OHBIX MIPEIMETOB JOJKEH ObITh OPUEHTHPOBAH HA IPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3aHHBIX C MpodopueHTanuein
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOHW O0O0JacTH Hay4HOro 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEN, MEIUIIMHOW, SKOJOTHUEH, TCHUXOJOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaér mpencraBieHue O LETU U 3aadax
u3ydeHus yaeoHoro npeamera «buonorusy» Ha yrinyOJaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEp)KAHUE, €ro CTPYKTYpHUpPOBaHHME IO pas3jieiiaM U Temaw,
pacripenienieHue 1mo Kiaccam, peKOMEHIYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3Yy4YeHHWEM OHOJIOTHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs,
Onmaromaps 4yemMy [pOCMaTpHUBAaeTCs  HAlpPaBICHHOCTh Ha  MOCIEAYyIOIllee  pa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHUYECKOTO0 MBILIUIEHUs, NPEACTaBICHUN O 37J0pOBOM 00pasze *KHU3HH, Ha
BOCIIMTaHHE OEpPEeKHOrO OTHOILIEHHUS K OKpYy)Karolled NpupogHoi cpere. B mporpamme 1o
OMOJIOTUM TakK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMBIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3ynprataM oOydeHHs U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JESTEIbHOCTH OOYy4YalolMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMoJIorMYeckoro oOpa3oBaHUS Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VYuebHblit npeaMer «buonorus» Ha ypoBHE CpeiHEro olIiero o0pa3oBaHMs 3aBeplIacT
Ounonorudeckoe oOpa3oBaHKE B IIKOJE U OPUEHTHPOBAH Ha PaCIIMpPEHUE U yriyOJleHne 3HaHUMN
0o0ydJaronuxcsi O JKHBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
HMOPHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKINH, OMOTEXHOJIOTHH, 3BOJIOIMOHHOTO
YYEHHUS U KOJIOTHH.

W3ydenue yuebHOTrO TipeameTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpPHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMUXCS K TOCIEIYIONIEMY TMOJIYYCHUI0 OHMOJIOTHYECKOTO 00pa3oBaHUS B
By3aX M OpPraHM3aIMsIX CPEJAHEro MpodeccHoHaNbHOro oopazoBaHus. OCHOBY €ro coiepxaHus
COCTaBISIET CHUCTEMa OMONOTUYECKUX 3HAHUH, MONYUYEHHBIX MPU H3YYCHHH OOYYAIOUTUMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3esioB OHMOJOTMM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIMpeHbl U yriayOIeHbl



OMOJIOTHYECKHE 3HAHUS O PACTeHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeJOBeKa,
O0IMX 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTMYECKHUE CBEIEHUS
IPUKIIAJHOTO U IOMCKOBOIO XapaKTepa, KOTOpPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
MoCHeAyYIoLEro Beioopa npodeccun. Bo3mokHa Takke MHTErpamus OMOJOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYEHHBIMU 00YUYaIOLUMUCS IPU U3y4YeHUHN (QUBUKH, XUMUH,
reorpadgun U MaTEMaTHKH.

Crpykrypa mnporpamMmbl 1o ydeOHOMY mpenmery "buonorusa" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M SBOJIOIMOHHBIN MOAXOAbI K H3yueHUio Ouonoruu. CorjacHO UM, H3y4yaroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KUBBIX CUCTEM PAa3HOI'O YPOBHS OpraHU3aluH,
ABOJIOIMHM OPraHMYECKOr0 MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
wianeTsl. Tak, B 10 Kkimacce M3ydaloTCsl OCHOBBI MOJICKYJISIDHOH M KIETOYHOW OWOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJIEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMOJIOTUH, AaKTYaIM3UPYIOTCS 3HAHUS OOydarolmuxcs Mo OOTaHMKE, 300JIOTMH, aHATOMUH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOMIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yuaeHue o buocdepe.

VYueOubiii mnpeamer «buonorus» npu3BaH O0ECHEUYUTH OCBOCHHE OOYYaIOIIMMUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJCH, NPUHIMIOB W TMPaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUH, MHOTO00pasuu u
OCOOEHHOCTSIX KJIETKH, OpraHM3Ma, MONYJSLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
Ouoyoruveckux 3HaHWM. (s pa3BUTHS U TOJAEpkKaHHS WHTepeca 00yJaromMxcsi K OMOJIOoTUU
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaa B COJIEPKaHUH MPOTPAMMBI 110
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C HMCTOPHEHN CTAaHOBJICHHMS W Pa3BUTHsSI TOW WM MHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAXKHEHIINX
OMOJIOTUYECKHX U KOJIOTUYECKUX MPOOIIEeM.

[lenb u3yuyenus yuebHoro npenmera «buosnorus» Ha yriayOnEHHOM ypOBHE — OBJIa/IEHUE
0o0y4JarlIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKLIHMOHAJIBHOM OpraHu3aliy >KMBBIX CHCTEM
pasHOro paHra U NpUoOpeTeHHe YMEHHUH MCIOJIb30BaTh 3TH 3HAHHUS B (POPMUPOBAHUM MHTEpeca
K omnpeaenéHHoi o0nacTu nmpodecCHOHANbHON eATENbHOCTH, CBA3aHHON ¢ OMOJOTHEN, HIu K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJIsl IPOIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

Jloctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosmorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreunBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHME OOYyYalOIIMMHUCS CHCTEMbl OHOJIOTMYECKUX 3HAHMH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHIX, KOHIEMIMSIX, TMIoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaX,
COCTAaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KAapTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu 1 0COOEHHOCTSIX OMOJOTMUYECKUX CUCTEM (KJIETKa, OpraHu3M, MOMYJSALUs, BUJ,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHAX M COBPEMEHHBIX HCCIEIOBAaHUAX B
OHOJIOrHH;

O3HAKOMJICHHE  OOydYaromMXcsi €  METOJAaMH  TO3HAHUA  JKUBOM  MPHUPOABI:
UCCIIEI0OBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYISPHOM M KIETOYHONW OUOJIOTHH,
AMOPHOJIOTHN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJOTUHM, TAJICEOHTOJOTHH, DSKOJOTHH); METOJaMH  CaMOCTOSITEIBHOTO  MPOBENIEHUs
OMOJIOTHYECKUX HCCIIEeOBaHU B JabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOJECTUPOBAHNUE);

OBJIaJIeHUE OOYYarOIUMUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJAUTh, AHAIU3MPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U



CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJOTMM W  COLMAIBHO-
HSKOHOMHUYECKUMH U SKOJIOTUYECKHMHU IpPOOJIEeMaMH YEIOBEYECTBA; OICHUBATH IOCIEACTBUS
CBOCH JEATENPHOCTH 10 OTHOIIEHUIO K OKpY)KAIoLIeH NpUPOIHON cpenae, COOCTBEHHOMY
3MI0POBBI0O U 3J0POBBIO  OKPYXAIOUIMX JIIoJel; OOOCHOBBIBAaTH U  COONIOAATH  MEPBI
npodUIakTUKU UHQPEKIMOHHBIX 3a00JIeBaHMii, MpaBuia MOBEACHUS B MPHUPOJAE U OOecrieueHus
0€3011aCHOCTH COOCTBEHHOM KXH3HENEATEIPHOCTH B YPE3BBIUANHBIX CUTYaIMsIX MPUPOJHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu3oBaThb COBPEMEHHBbIC Hay4YHBIE OTKPBITUS B 00JacTH
OHOJIOTHH;

pa3BUTHE y 00YYaIOMIMXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBAaHHMSIMU B OHOJIOTHH,
pemaeMbpIMH €10 MPoOJIeMaMy, METOJOJIOTHel OMOIOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANBHBIX HCCJIEIOBAaHUM, pelIeHUs OHOJOTMYECKUX 3a7ad, MOJETUPOBaHUS
OHOJOrN4YeCcKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOyYarOMIMXCsl [IEHHOCTHOTO OTHOMICHUS K JKUBOHM MPUPOJE B IEJIOM U K
OTHENbHBIM €€ O0beKTaM M SBJICHUSAM; (OpPMHUPOBAHME HKOJOTHYECKOW, TE€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHUS B MHPUPOJE; MHTETPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHUH;

npuodpereHue 00y4aroIUMUC KOMIIETEHTHOCTH B PALlMOHAIBHOM NPUPOAOII0JIb30BAHNUN
(coOnromenue mMpaBWJI TOBENCHHS B MPHUPOJE, OXPAaHBI BHJOB, AIKOCHUCTEM, OHOCHEpHI),
COXpPaHEHUU COOCTBEHHOI'O 3[0POBBS M 3[0POBBSl OKPYXKAIOUIMX JIOAeH (COOMIOAEHUS Mep
npodunakTuku  3a0oieBaHUM, oOecriedeHre  OE30MACHOCTH  KU3HEACSATENbHOCTH B
Ype3BbIYAIHBIX CUTYaLUsAX IPUPOJHOIO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE UCIOJIb30BaHUS
OMOJOrNYEeCKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBHMH JJisi OCO3HAHHOrO BbIOOpa OOYyYalOIIMMHCS WHIUBUIYaTbHOU
0o0pa3oBaTeNbHON  TPAeKTOpUH, CHOCOOCTBYIOIIEH mMoOcienymmeMy HpodecCHOHATbHOMY
CaMOONPENEIEHNI0, B COOTBETCTBUU C WHJMBHUIYaJbHbIMH MHTEpPECAMH M NOTPEOHOCTIMU
peruoHa.

OOmee yuClIO 4YacoB, OTBEIEHHBIX HAa M3y4Y€HUE OMOJIOTMM Ha YriyOJIEHHOM YpPOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

OTb6op opraHu3zalMOHHBIX (OpM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYILIECTBIISICTCS C YUETOM CIELU(PHUKU €ro COJepXaHHUs M HalpaBIEHHOCTH Ha MPOJOKEHHUE
Ouonornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICILIETO
oOpazoBaHuUs.

OO0s3aTeNnbHBIM YCIOBHEM IMPH O0YyYEHMM OMOJIOTMM Ha YIiayOJIEHHOM YpOBHE SBIISETCS
NpoBe/IeHUE JIabOpaTOPHBIX M MpakTHUeckuX pabotr. Takke yuacTHe O0OydaroOlIMXCs B
BBIMIOJIHEHUH  TPOEKTHBIX U y4eOHO-HCCIIEJIOBATEIbCKUX  paboT, TeMaTuka KOTOPBIX
OTpefeNsieTcss y4yuTelleM Ha OCHOBE MMEIOIIHUXCS MaTepUalbHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COJAEPKAHUE OBYYEHUSA
10 KUIIACC
CopepxaHue IPOrpaMMBbl, BBIIEIEHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHoU utorosoi arrecrauuu (I'MA).
Tema 1. Buosorusi kKak Hayka



CoBpemenHast 6uonorusi — KOMIUIEKCHasi Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
Buonornyeckue Hayku M u3ydaemMble MMU TpoOiembl. DyHAaMeHTalbHbIC, NMPHUKIATHBIE U
MOVCKOBBIC HAYYHBIEC UCCIICTOBAHMS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. Ilpodeccun, cBszanHbie ¢ Ouosnorueil. 3HaueHue OUOJOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIMIMHE, CEIbCKOM XO3AHMCTBE, IPOMBILIJIEHHOCTH, OXpPaHE
IPUPOJIBIL.

JdemMoHcTpauMu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. 'apseit, I
Mengens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. W. Baswios, H. B.
Tumodees-Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, []. K. benses.

Tabmunpl u cxembl: «CBsi3b OMOJIOTUU € JPYTUMU Haykamu», «Crcrema OMOJIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBoNCTBA )KUBBIX CUCTEM: €MHCTBO
XMMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTbh U YINOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHMU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
U3MEHYHMBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3aludd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIH, MONYJISILLUOHHO-BUIOBOA, 3KOCHUCTEMHBIN (OHMOTeoIIeHOTUYECKHIA ),
6uocdepusbiil. IIpoueccsl, npoucxoasume B *KUBbIX cucTteMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymectBoBanus marepuu. Hayku, nzydaromue *HUBbl€ CUCTEMBl Ha Pa3HBIX
YPOBHSIX OpPraHHU3aLUN.

W3ydeHnue >xuBbIX cucTeM. Meroabl Omonormyeckoil Hayku. HaOmromenue, usmepenue,
SKCHEPUMEHT, CHUCTeMaTh3auus, MeraaHanu3. lloHsTue o0 3aBUCMMOM M HE3aBHCHUMOMU
nepemenHoil. IlmanupoBanne skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 1ocTOBepHOCTh. Pazopoc B Ouonornueckux gaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yslbTaToB. [IpHuMHBI HCKa)KE€HUS pe3ysIbTaTOB JKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuupel u cxembl: «OCHOBHbIE TpPU3HAKU JKU3HW», «bHOJOrMYeckue cucrteMsly,
«CBoiiCTBa )XKMBOW MaTepun», «YpOBHU OpPraHU3alMu KUBOM IPpUPOIBD», «CTpOeHUE KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpPraHHU3May,
«buoreorienos», «buochepan, «MeTopl U3yUESHUS! JKUBOU MPUPOJIBI».

OGopynoBanue: 1abopaTtopHOe 000OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOICHHH, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOJOB IPH M3YyUYEHUHU JKUBBIX
CUCTEMM.

Tema 3. buosiorust KieTrku

Knerka — cTpykTypHO-(YHKIMOHATIbHAS €IMHULA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Pabote! P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPHUHU.

MeToapl MOJEKYIIpHOW M KIETOYHOW OWOJIOTHH: MHKPOCKONUS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, aAuddepeHnnanbHOe  LEHTpUYTHPOBaHHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemox. DIEKTPOHHAs MUKPOCKOIHSL.
Koungoxanvnaa muxpockonus. Bumanvnoe (npusicusnennoe) uzyyenue Kiemox.



JleMoHCTpauMu

IToptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
Pa3BUTHUS METO/I0B MUKPOCKOIIHH.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaTbl PAaCTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHnme MeTOqOB KIETOYHOW Ouosioruu (xpomarorpadus,
anextpodopes, nuddeperiuanpHoe neHTpudyruposanue, [1LP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YIbTPaMUKPOAJIEMEHTHL. Boaa u €€ ponp
KAK pacTBOPUTENSl, pPEareHTa, ydyacTue B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIISILUN.
MunepasnbHbie BellecTBa KJIETKH, UX Ouojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckue BeUeCTBa KIETKU. bruonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OelIKoBON MoiieKyinbl. llepBuunas cTpykrypa Oenka, MmenTHIHAsS
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHarypanus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMU 6eIKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapubl, IuUcaxapuibl, OJUrocaxapuibl M Toiaucaxapuabl. OOmui
IUIaH CTpPOEHUsT U (U3MKO-XMMHUYECKHE CBOMICTBa YriieBoAoB. buonoruueckue ¢yHkuun
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knaccudukanuss — nmunumos.
Tpurnuuepuasl, Gochonunuasl, BOCKH, crepouibl. buonornueckue Gpynkuuu aunuaos. O6mue
CBOIiCTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKAHUIO,
IIOJIYIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenue HyknenHoBbIX kucioT. HykneoTuasl.
[Tpunuun xkomruiementapuoctu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoitHas crupais.
Mectonaxoxaenue u 6nonornueckue pynkuuu JJHK. Bunsr PHK. ®ynkunu PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccTaHoBleHHBIE MEPEHOCUUKH, UX (QYHKUMH B KjeTke. /[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosorusi: OMOXMMHYECKHE W OHOPU3NYECKHE HCCIEAOBaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomousiekyll. Moodenupoeanue cmpykmypvl u  QyHKyui
Ouomonexyn u ux Komniekcos. Komnvromepruiti Ousaiin u opeanuyecKuti CuHme3s O6UOMONEKY U
UX HeNnPUPOOHBIX AHATI0208.

JleMoOHCTpaL U

[Hoptpertsr: JI. [Toaunr, x. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, ®@. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnipenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXKHUBOW MPUPOAE,
«Pacnpenenenrne XUuMUYECKHX 3JIEMEHTOB B JKUBOU MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMLAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTyphl OETKOBOW MOJIEKYNB», «CTpOeHHE MOJIEKYJ YIJIeBOJIOB», «CTpoeHHWE MOJIEKYI
munuoBy, «HykinenHoBbie KUCTOTEY, «CTpoeHue MoeKyiabl ATDy.

Ob6opynoBaHue: XMMUYECKas Mocyia 1 000py10BaHHE.

JlaGopaTopHas pa6ora «OOHapyxeHHE OEJIKOB C TOMOIIbIO KAUE€CTBEHHBIX PEaKIUil».



JlaGoparopHnasi padora «/ccienoBaHue HYKJIEMHOBBIX KHCIOT, BBIJICTICHHBIX U3 KJIETOK
pa3INMYHBIX OPIraHU3MOB.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunbl KJIETOK: 3yKapHOTHUYecKass M Ipokapuoruyeckas. CTpyKTypHO-(YHKIHOHAIbHbIE
00pa30BaHUs KJIETKH.

Crpoenue mnpokapuoTHuecko kieTku. Kiierounass crteHka OakTepuii U apxew.
OcoOeHHOCTH CTPOCHUS TeTepOoTpoHOI U aBTOTPO(HON MPOKAPUOTHYECKUX KIETOK. MecTo u
pOJIb IPOKAPHOT B OMOLIEHO3aX.

Crpoenue n (pyHKIIMOHMPOBAHUE dyKapHOTHUecKod kieTku. [Inasmarnyeckas memOpaHa
(mmazmanemma). CTpykTypa IUTa3MaTHuecKod MeMOpaHbl. TpaHCIOPT BEIIECTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysusa, oOnerduéHHas nudQysus), aKTHBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponuraemocts MemOpanbl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, paronuros. Jk3onuro3. Kiietounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOM CTEHKH PacTEHHH, TpHOOB.

Huronmna3zma. Llutozons. Llutockener. JIBmwxenue murTomiazmMbel. OpraHoujbsl KIETKH.
OnHomeMOpaHHbIE OpraHOUAbI KIETKH: 3HjomiIasmarudeckas cetb (OIIC), annapat I'onbmku,
JU30COMBI, UX CTpOeHHE U (QYHKUMHU. B3auMOCBS3b 0JJHOMEMOpaHHBIX OPIaHOMJOB KIIETKH.
CrtpoeHue rpaHylsIpHOTO peTukyinyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cunres
pactBopuMbix  OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHymspHBIN)
sHA0IIIa3MaTHUecKuil petukyinyMm. CekperopHast QyHkius annapata I'onbmxu. Moougukayus
benxos 6 annapame I onvoacu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJIeTKe. Bakyoun pactutenbHbIX KiIeToK. Kiterounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWBl KJIETKH: MHUTOXOHIPUHU, IIAcTUIbl. [Ilpoucxoorcoenue
mumoxonopuui u naacmuo. Cumdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
GyHKUMM MHUTOXOHIpUH U muactuj. [lepBUuHBle, BTOPUYHBIE U CIIOXKHBIE IUIACTH/IBI
(OTOCUHTE3UPYIOUINX JYKAapUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuM.

HememOpannble opranouab! kieTkn CTpoeHue M (QyHKIMH HEMEMOpaHHBIX OpPraHOHI0B
kiaeTku. PuGocombl.  IIpomedsxcymounvie  ¢hunamenmsi. MukpodmiIaMeHTbl. AKmunogbie
Muxkpogpunramenmol. MBIIIEUHBIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMblULeYHbIX KIemOK.
MuxkpotpyOouku. Knetounslii neHtp. CTpoeHHME U [BHKEHUE JKIYTUKOB M PECHUYEK.
MuxkpoTpy6ouku nutoriasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sApa, XpOMaTUH, KapuoOIIa3Ma, SAPBIMIKU, UX CTPOEHUE U (YHKIUU.
SAnepHslii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE PacloIOKEHUE XPOMOCOM B HMHTEp(pazHOM
aape. dyxpomamun u 2emepoxpomamun. benku XpomaTHHa — THCTOHBI. /Junamuxa s0epHol
06010uKU 8 MUumo3e. oepHulii mpaHcnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENbHOM, KUBOTHOM, FPUOHOI).

JleMoHCTpanun

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

Tabmumpl 1 cxembl: «CTpOEHHE DSYKAPUOTHUECKOW KIETKW», «CTpOeHHE IKUBOTHOM
KJIeTKH», «CTpOEHUE PACTUTENBHON KIETKNW», «CTpOEHUE MUTOXOHIAPUNY, «Aapoy», «CTtpoeHune
IIPOKAPUOTUYECKOUN KIIETKH.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIIPENapaThl PacTUTENBHBIX, >KHBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.



JlaGopaTropHasi paGora «/3ydeHue CTPOCHUS KIETOK pPAa3JIUYHBIX OPraHU3MOB» C
npuMeHenueM uudposoii 1agoparopun RELEON,uentpa «Touka pocta»

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBD».

JlaGopaTopuas pabGora «ccienoBanue IasMoin3a M AENaa3MoJu3a B PaCTUTEIbHbBIX
KJIETKax» ¢ npuMeHeHnueM uudponoii 1adoparopun RELEON,uentpa «Touka pocra»

IIpakTnyeckas padora «/3ydyeHue IBHKEHUS IUTOIUIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. OOMeH BellecTB M NpPeBpallleHHe JHEPTHH B KJIeTKe

AccUMUIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosnu3ma. Tumbsl oOMeHa BEIleCTB:
aBTOTPOGHBI U reTepoTpoHBId. Yyactue Kuciopojga B OOMEHHBIX — Ipoleccax.
Ounepreruyeckoe obecrieueHne kieTku: mnpespameHne AT® B 0OMEHHBIX MpoIeccax.
@DepMeHTATUBHBIA XapakTep peaknuid KIETOYHOTO Merabonu3ma. dDepMeHTHl, UX CTpOeHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. OTinuuns (QepMEHTOB OT HEOPraHMYECKUX
KaTain3atopoB.  benku-akTuBaTtoppl W OEIKU-MHTMOUTOPBL.  3aBUCHUMOCTh  CKOPOCTH
(epMEHTATUBHBIX PEAKIHHA OT PA3IMYHBIX (PaKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeEIIECTB B KieTke. DoTocuHTE3. AHOKCU2EHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonHoz2o yenmpa. Ponb xjopormiactoB B mpouecce (orocuHre3a. CBeToBasi U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
BnusiHue pa3nuyHbIx GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3A. 3HAaUeHHUE (DOTOCHUHTESA.

XemocuHte3.  Pa3HooOpasue  OpraHuM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULUPYIOIINE
OakTepuH, xKene300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHUE XEMOCHHTE3a.

AnaspoOHbIe opraHu3Mbl. Bunel Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPraHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHMH M BO30YIUTEIH
Oone3Hei.

AdpoOHBIE OpraHM3Mbl. OTambl 3HEpPreTuueckoro obmeHa. IloaroToBUTENbHBIA 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3bI.

buonoruueckoe okucieHue, WiM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B Mpolieccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxucauTenbHoe ¢GochopuIupoBaHue.
Onepeuss membpannozo zpaouenma npomonos. Cunmes ATD: paboma npomonnoi ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
D hEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

JleMoHCTpanuu

[Toprpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuupl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHUeckuii oOmeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay», «XeMOCUHTE3.

Ob6opynoBaHue: CBETOBON MHKPOCKOII, 000pYAOBaHUE JIJIsl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPETIapaToB.

Jladoparopnasi pabGora «/3yueHrne KaTaTUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
npuMepe aMmiIasbl MM Karanasbl)» ¢ NpUMeHeHHeM LHM(PoOBOH JadopaTopuu
RELEON,uentpa «Touka pocra»

Jladoparopnasi pab6ora «l3ydenue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENbHBIX U KMBOTHBIX KJIETKax» ¢ MpUMeHeHueM HuGpoBoii JjadopaTopun
RELEON,uentpa «Touka pocra»

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

Jladoparopnasi padora «CpaBHEHHE TTPOIIECCOB OPOKEHUSI U JIBIXAHUSI.



Tema 7. HaciiencrBeHHast uHpopManus U peaju3anus eé B KIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmsanusi HacnencTBeHHOM uWHGopMmauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ arambl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KoaupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3€e OelKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHoT. Perymsanuss akTHBHOCTH T€HOB y mnpokapuoT. [mmote3a omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0OJMUraTtHble nmapa3uthl. CTpOEHHE NMPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwviii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pacrenui. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananuz bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLuu

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmunet u  cxembl: «buocunTe3 Oenka», «l'eHeTmueckuit koay», «Bupycei»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Mutepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekatomux B uHTepdase. [logroroBka kineTku k genenuto. [IpecuHTeTnueckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmumkanmsa. [lpunnunsr  permmmkanumm — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIEIbHOCTh. MexaHu3M
permukammu - JIHK.  Xpomocombl.  Crtpoenme xpomocoMm. Temomepsl U Telomepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA M TariouJHbIA HAO0OPHI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a W MPOUCXOJALIME B HUX MpoLECCHl. THIIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perynmsamust MUTOTHYECKOTO MHKIA KIeTKH. [Iporpammupyemasi KieToyHasi THOENbh —
arornTo3.

Knerounoe s1po, XpoMocoMbl, (QyHKIIMOHAIbHAS TeHOMUKA. Mexanusmvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas knemka» — ouounghopmamuuecxue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpan U

Tabmuiel u cxembl: «JKU3HEHHBI UK KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanms JJHK».



OO6opynoBaHue: CBETOBOW MHKPOCKON, MHUKpoIrpenaparbl: «MHUTO3 B KJIETKaxX KOpelika
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

Jladoparopunasi padora «HaOmoneHrne MuTO3a B KJICTKAaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

Buonornyeckoe  pazHooOpazue  opraHu3MoB.  OIHOKJIETOYHBIC, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUHEICSATEIbHOCTU OJHOKIETOYHBIX Opranu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue nNpoTUucTsl. KogoHnanbHbie
OpraHU3MBI.

B3auMocCBA3p yacTeld MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Tkanu pacreHuwil. Tunbel pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHA,
NPOBOJIAIIAs, OCHOBHAs, MexaHW4eckas. OCOOEHHOCTH CTPOCHUS, (PYHKIUH M paCION0KECHUS
TKaHEW B OpraHax pacTeHUM.

TkaHu JKUBOTHBIX M  4elOBeKa. TUIbl JKUBOTHBIX TKaHEW: SIUTEIUAlbHas,
COCIMHHUTENbHAS, MbIlIeyHas, HepBHAs. OCOOCHHOCTH CTpPOEHUs, (QYHKIUH W PaCTIOIOKECHUS
TKaHE! B OpraHax KUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble U reHEPAaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHoOB ¥ CUCTEM OPTaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. CkeneTsl  OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHUI cKeneT. CTpOCHHUE U THIThI COSAMHEHUS
KOCTEM.

JIBukeHre OpraHu3moB. JIBUKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
JKI'YTUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONHU3MbI M HACTHH.
JIBuKeHre MHOTOKJIETOUHBIX KUBOTHBIX M YeJloBeKa: MbllleyHas cucrema. Pediekc. CkenerHeie
MBIIIIBI U UX paboTa.

IIuranue opranu3mos. I[lornomenue BoAbl, YIrIEKUCIOrO ra3a U MUHEPAJIBHBIX BEILIECTB
pacteHusamu. [Iutanue >KMBOTHBIX. BHYTPHUIIOJOCTHOE W BHYTPHUKJIETOYHOE NUIICBAPEHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBAPUTENBHOrO TpakTa. IlumeBapurtenbHbIe
»kenessl. [IumeBapurenbHas cucrema 4esioBeKa.

Jpixanue opranu3moB. [Ipixanue pacrenuil. J{pixanue xuBoTHBIX. [{uddys3us razos yepes
MOBEpPXHOCTh KiIeTku. KokHoe npixanue. [[prxarenpHas moBepxHOCTh. JKaOepHoe u JIErouHOE
IpIxaHue. JlpIXxaHue MO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHMOHHOE YCIIO)KHEHHE
CTPOEHUs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JIpIxarenpHas cucteMa 4esnoBeka. MeXaHu3m
BEHTWISIIIMM JIETKUX y IITUI M MIEKONUTAOIUX. Perynsanus apixanus. [{pixarensHbie 00bEMBI.

TpancnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opraHbl. KpoBeHOCHas cucrtema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpAIlleHNsI.  DBOJIOIMOHHBIE  YCIOXKHEHUS  CTPOGHHUS  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranu3MmoB. Belnenenwe y pacreHuil. BwlneneHue 'y KMBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbel BbigeneHus. DuibTpaius, cekpenuss U obpaTHOe
BCACBIBAaHHE KaK MEXaHU3MbI pabOThI OPTaHOB BbIAeNeHUs. CBs3b MOJOCTH Tela ¢ KPOBEHOCHOM



Y BBIICIUTENBHON CHUCTEMaMH. BplleracHHe y NMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Iloukw.
Crpoenue u ¢pyHKunOHHpOBaHHE HeppoHa. OOpazoBaHHE MOYH Y YeTIOBEKa.

3amuTa y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOH 3a1uThl. PUTOHIIHUIEI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHeil. MMMmyHHas cucrema uenoBeka. KileTOUHBII M TyMOpaJbHbII HMMMYHHTET.
BpoxxnéHupli W TpHOOPETEHHBIM  crieUPUIECKUH  UMMYHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Dpnux, ®. M. beprer, C. Tonerasa). BocraauTenbHbIe OTBETHI
opranu3MoB. Poib BpoXKIEHHOT0O UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasppaxumocTs M perynsuus y OpraHu3MoB. Pa3gpaXxumMocTs y OJHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3npaxumocTs M perymsinus y pacreHuil. PocroBble Bemiectsa M HMX
3HAYCHHUE.

HepBHast cucrema u peduexTopHas peryssiuus y >XUBOTHBIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeibl
TOJIOBHOTO MO3ra IO3BOHOYHBIX XKUBOTHBIX. Pediiekc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IIEKCHI.

['ymopanbHasi perymsiivsi ¥ SHIOKPUHHAs CUCTEMa >XUBOTHBIX M uyesioBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3auMOCBA3b HEpPBHOUH U
SH/IOKPUHHOM cucteM. ['unoranamo-runodusapHas cuctema.

JdeMoHcTpannn

IToptper: U. I1. ITaBnos.

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIIHY,
«bakrepun», «Ipocreiimmey», «Opranbl LBETKOBBIX pacTeHui», «CHUCTEMBI OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHe HaceKOoMbIX», «TkaHu pacTeHMi,
«KopneBbie cucremel», «CtpoeHue credis», «CTpoeHHE JUCTOBOM IUIACTUHKM», «TKaHU
KUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHass cuctema», «KpoBeHOCHas cuctemay,
«/IpixaTenbHasg  cucreMa», «HepBHas cucrema», «Koxa», «MbplleuyHas cucremar,
«BplnenurenpHas cucreMa», «HIOKpPHHHAsA cucTteMay, «CTpoeHue Mplehy, «MMMyHHUTETY,
«KumeunononoctHeie», «CxemMa NUTaHUsS pacTeHUi», «KpoBeHOCHbIE CHCTEMbI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runpel», «CTpoeHue miaHapun», «BHyTpeHHee CTpOoeHHE J0XKIEBOro
yepBsi», «HepBHas cucrema pwi6», «HepBHast cucrema nsarymku», «HepBHas cucrema
npecMbIkaromuxcs», «HepBHass cucrema nrtuny, «HepBHas cucremMa MIIEKONHUTAIOIIUXY,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOIpenapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
HK3EMIUIAPBl KOMHATHBIX PacTeHU, repOapuu pacTeHUH pa3HbIX OTENOB, BIAXXKHBIE MpenapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHue 1S JEMOHCTpAalMd [OYBEHHOIO ¥ BO3AYIIHOTO THTAaHUS PACTEHUH,
pacuieryieHus Kpaxmaia M OenkoB moJ JieiicTBueM (epMeHTOB, 00OpydOBaHUE IS
JEMOHCTpPALMH OIBITOB N0 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEJIbHbIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHbIX KUBOTHBIX.

JladopaTopnas padora «/3yueHue TkaHEH pacTCHHI.

JlabopaTopnasi padora «/3yueHue TkaHel KUBOTHBIX».

JlabopaTopnasi paGora «l3y4ueHne opraHoB IBETKOBOTO PaCTEHUS».

Tema 10. Pa3MHoOkeHHMe U pa3BUTHE OPTAHU3MOB



®DopMBbI pa3MHOXKEHHUS OPTAaHU3MOB: Oecrionoe (BKJIF0Yas BEreTaTUBHOE) U TI0JIOBOE. Buib
0ecIIoI0ro pa3MHOKEHUS: TIOYKOBAHUE, CIIOPYIIALHNS, (pparMeHTalus, KIOHHPOBaHHUE.

[TonoBoe paszmHoxeHue. IlomoBele KieTku, wiau ramersl. Meio3. Craguu Meio3a.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. buonornueckuii cMbIcin Melo3a U MOJIOBOIO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

IIpensaponpiieBoe  pasBurve. lameroreHe3 'y JKMBOTHBIX. IlosoBble  JKese3bl.
OO6pa3oBaHue W pa3BUTHE MOJIOBBIX KieTOK. CriepmatoreHe3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBOpeHHe M 3MOPUOHATILHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OMIIOIOTBOPEHUSI:
Hapy)KHOe, BHyTpeHHee. [lapTreHorenes.

WNuauBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenesz — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopgpoeenesa. Ctaaguu SMOpHUOTEHE3a KUBOTHBIX (Ha MIpUMEpE JIATYIIKH). J[pobieHue.
Tunbl apobnenus. /Jemepmunupogannoe u HedepmMuHuposannoe opobuenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTU pOOJIEHUST MIIEKONUTAIOMINUX. 3apOJIbIILIEBbIE JMCTKU (TaCTPYJIALIUS).
3akjaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE YacTel
pa3BUBaOIErocs 3apofpiiia (d3MOpHOHANbHAs WHAYKIMS). 3akjiajka IUlaHa CTPOCHUs
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YECKMX B3aMMOJEHWCTBUMM TIeHOB. BimsHue Ha
AMOpPHOHAIILHOE Pa3BUTHE PA3JINYHBIX (PAKTOPOB OKPYIKAIOLIEH CPEbl.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbHblii mepuoi. [Ipsmoe u Hempsimoe
pazButue. Pa3Bute ¢ MeTamMopdo3oM y OECMO3BOHOUHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHue MPSMOro M HENPSAMOrO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta KUBOTHBIX. DaKTOpbl PETYISIIIUM POCTAa JKUBOTHBIX U 4yenoBeka. Cramuu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M 4esoBeka. [lepuoJbl OHTOreHe3a dYeloBeKa.
Crapenue u cMepTh Kak OMOJIOrHYECKUEe MTPOLECCHI.

Pa3smHoxenue u pasButue pacreHuil. I'amerodur u crnopodput. Meiio3 B KHU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. [lamerorenes y pacTeHUM.
OmnonoTBOpeHHE M pa3BUTUE PACTUTENBHBIX OPraHW3MOB. J[BOHHOE OILUIONOTBOPEHUE Yy
[[BETKOBBIX pacTeHuit. OOpa3zoBaHUe U Pa3BUTHE CEMEHHU.

MexaHU3MBI PETYISAIMNA OHTOTE€HEe3a Y PACTEHHI U )KUBOTHBIX.

JleMoOHCTpaL U

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmumel 1 cxembl: «BereraTuBHOE pa3MHOXKeHUE», «THUIBI OECHOIOr0 Pa3MHOKEHUS,
«Pa3MHOXeHHE XJIaMHUIOMOHaAb», «Pa3MHOXkeHHEe »HBIIIeHbl», «Pa3MHOXEHHE TUAPHIY,
«Meito3», «Xpomocombl», «[amertorene3», «CTpoeHHE SHIEKICTKH | CIIEPMATO30HIa,
«OcHOBHBIE cTaguu OHTOreHe3a», «llpsmoe u Hempsimoe pa3BuTHE», «Pa3BUTHE MailcKOro
Kyka», «Pa3zBurne capanumy», «Pa3Butue IArymkun», «/{BoifHOE OMIOJIOTBOPEHHE Y LBETKOBBIX
pactenuit»y, «CTpoeHHUE CEMSH OJHOJOJbHBIX M JIBYJOJBHBIX PAacTEHUI», «KHU3HEHHBIN UK
MOPCKOM  KammycTbl», <OKWU3HEHHBIM LMK MxXa», <OKU3HEHHBIM LMK MarnopOTHUKAY,
«KW3HEHHBIN UKII COCHBIY.

Ob6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIPENapaThl sIMIIEKIETOK U CIIEPMaTO30UI0B,
Mojienb «L{uKIT pa3BUTHS JATYLIKNY.

JlaGoparopnass pabGora «/3yueHne CTpOEHHsS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTuyeckass padora «BbIsiBIIeHHE NMPU3HAKOB CXOJCTBA 3apOJAbIIIEH MO3BOHOYHBIX
JKUBOTHBIX).



JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIIMX PACTCHHIN».

Tema 11. I'eHeTnKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

Hcropusi cTaHOBIEHHS M pa3BUTHs T'CHETHKH Kak Hayku. Paboter I'. Menpens, I'. ne
®pusza, T. Moprana. Ponp oTedecTBEHHBIX Yy4YEHBIX B pa3BUTHUM TeHeTHKd. Paborer H. K.
Komnbiosa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeera-PecoBckoro.

OcCHOBHBIE T'€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIEIbHBIE
TEHbl, AJIbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, T'OMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpuAbl, reHoTun, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
THOPHIONOTHYECKUH, HUTOJIOTMUECKHUH, MOJIEKYISPHO-TeHETUIECKUH.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

Tabmuubl 1 cxembl: «MeTOo bl TeHETUKIY, «CXEMbI CKPEIIUBAHUS.

JlaGopaTopHnasi pa6ora «/[po3odmiia kak 00bEKT FTeHETHUSCKHUX MCCIIEAOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIECTBEHHOCTH

Mounorubpunnoe ckpeuruBanue. [lepBeiii 3akoH Menaenss — 3aKOH eIUHOOOpasus
ruOpuoB mepBoro mokojenus. [IpaBuno gomuHupoBanus. Bropoi 3akoH MeHnens — 3aKoH
paciiernieHus: npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpellMBaHus. I unoresa
YUCTOTHI TAMET.

AHanu3upyroniee  ckpemuBaHue.  IIpoMexyTouHbIl  XapakTep — HacleJOBaHUS.
Pacuiennenne npu3HakoB IpH HETIOJIHOM JIOMUHHUPOBAHUU.

Jurubpupnoe ckpemuBaHue. TpeTwilt 3akoH MeHnens — 3aKOH HE3aBHCHMOTO
HACJIeIOBaHMsI MPU3HAKOB. [[UTOIOrN4YecKre OCHOBBI IUTHOPUIHOTO CKPEIIIUBAHHUS.

Cuemnnennoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrienyieHHOe Hacle0BaHNe
T€HOB, HAPYLICHHUE CLETUICHUS MEXAYy TeHaMu. XpOMOCOMHAs TEOPHUS HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENEIICHUS I0Ja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbI MoJ. ['eHeTuueckas CTpyKTypa IOJIOBBIX
xpomocoM. HacnenoBanne npu3HaKkoB, CHEIVIEHHBIX € TIOJIOM.

I'enoTun kak 1menoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE AEHCTBUE TE€HA.
MHOKeCTBEHHBI ajuien3M. B3auMoJeicTBue HeaUIebHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeTn4yecKUl KOHTPOJb pa3BUTHUA PACTEHUH, JXUBOTHBIX U UEJIOBEKA, a TaKkKe
(GU3MONIOrMYECKUX TPOIECCOB, TOBEIEHUS U KOTHUTUBHBIX (yHKUMH. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBHUS «XO3fMH — Mapa3uT» U «XO3SIMH —
MHUKpOOHOMY. ['eHeTHuecKne acleKThl KOHTPOJIS U U3MEHEHUs HaclleZICTBEHHONW MH(opMauu B
MOKOJICHUSIX KJIIETOK U OPraHU3MOB.

JleMoOHCTpaLun

IToptpetsr: I'. Menpnens, T. Mopras.

TabGmuupl u cxemsl: «IlepBbii 1 BTOpoil 3akoHBI Menaens», «Tperuit 3akon MeHnens»,
«AHanmu3upymrllee ckpenuBanue», «HenoiaHnoe nomuHupoBanuey, «CLEIIIEHHOE HAcIel0BaHUE
MPU3HAKOB y Apo3oduib», «[ eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Qpuiib»,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJlIIETu3mM», «B3anmMoaeiicTBre reHoBY.

Ob6opynoBaHue: MOJENb sl JEMOHCTpAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTrO
MIOKOJIEHUSI U pacIlEIUICHUs] NPU3HAKOB, MOJENb I JEMOHCTpAallMM 3aKOHAa HE3aBHUCHMOTO



HACJIEeI0BAHMS NIPU3HAKOB, MOJENb JUIsl JEMOHCTPALMY CLUEIJIEHHOTO HACIIEJOBAaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «/Ipozodunar.

IpakTuyeckas padora «3yueHue pe3ylbTaTOB MOHOTHOPUAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas paGora «/3ydyeHue pe3yiabTaTOB JAUTHOPUIHOIO CKPEIIMBAHUSA Y
JPO30(HITBD».

Tema 13. 3aKoHOMEpPHOCTH N3MEHYNBOCTH

B3aumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. M3MeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NIpPU3HAKUM. Buasl  M3MEHUYMBOCTH:
HEHACJICICTBEHHAS U HACJIEICTBEHHAs.

MoudukaronHas U3MEHUYUBOCTb. Poib cpeasl B pOpMHUPOBAaHUM MOIU(DUKAITMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHBIH psii M BapuanuoHHas kpusas (B.
HNoranncen). CroiicTBa MOAU(PUKAIIMOHHON N3MEHUHNBOCTH.

I'enotunuueckass HM3MEHUYUBOCTL. (CBOWCTBA T'E€HOTUIIMYECKOM W3MEHYHUBOCTU. BUIBI
TCHOTUITUNYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIllHOHHASI.

KomOunatuBHass n3MeHYUBOCTh. Meilo3 U MOJ0BOM MpollecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTU. POsib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JAHHH I'€HETHYECKOTr0 pa3Hoo0pa3us
B IIpEJIeNIax OJHOTO BHUJIA.

MyTtanmonHasi M3MEHYUBOCTh. Buapl Myranuii: T€HHBIE, XPOMOCOMHBIC, T€HOMHBIE.
CHoHTaHHbBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SOepHbIE M IUTOILIA3MAaTUYECKUE MYTalUU.
Comaruueckne W MoJjoBble MyTauud. [IpUUMHBI BO3HUKHOBEHHMS MyTauuil. MyrareHel U HX
BIIMSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Tpolecca. 3aKOH TOMOJOTHUYECKHX
panoB B HacienctBeHHoW wu3meHunBocTH (H.M. BaBunoB). BHesnepHas W3MEHYMBOCTh H
HAaCJIEACTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuu U
USMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOE V OP2AHUZMOS.

JleMoOHCTpaL U

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

Tabmuel U cxembl: «Buasl uW3MeHUHMBOCTHY, «MoauduKanMoHHas W3MEHUYUBOCTHY,
«KomMmOunHnaTnBHas U3MEHYUBOCTD, «Meio3, «O110A0TBOPEHUEY, «I'eHeTHUECKHE
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XuBble U repOapHbIe JK3eMIUISIPHl KOMHATHBIX pPacTEHUH, PHUCYHKU
(poTorpadun) KUBOTHBIX C pa3TUUHBIMU BHUIaMU U3MEHYHBOCTH.

Jladoparopnasi pabora «lcciemoBaHwe 3aKOHOMEpPHOCTEM  MOAMGUKAIIMOHHON
M3MEHYHUBOCTH. [ToCcTpoeHME BApUALIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMpENaparax)y.

Tema 14. I'eHeTHKA YeIOBeKa

Kapuotun uenmoBeka. MexayHapoaHas MNporpaMma HCCIEJOBaHHUS T€HOMa YeJlOoBeKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJM3HEIOBBIN, [IMTOTEHETHICCKUN,
MONYJSLUOHHO-CTATUCTUYECKUM, MOJIEKYIsipHO-TeHeTnueckuil. COBpEeMEHHOE OIpe/esieHue
TE€HOTHIA: TTOJIHOT€HOMHOE CEKBEHUPOBAHKE, FTEHOTUITMPOBAHKE, B TOM 4Hciie ¢ momoibto [T1P-
ananm3a. HacneacTBennbie 3a00eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HM YeIOBEKa.
Bone3nn ¢ HaciencTBEHHOW NPEeApacroyiOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW TEHETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JeBaHUI dYenoBeka. MeauKo-TeHEeTHYeCcKoe
KOHCYIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCIEKThI
MCCJIeI0BaHMH B 00JIACTH PEeIaKTUPOBAHKS TEHOMA U CTBOJIOBBIX KJIETOK.



['enernyeckue (HakTOpbl MOBBIIIEHHOW YYBCTBUTEIHHOCTH YeJIOBEKAa K (PU3UUYECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKalIeW cpeasl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJIOBEKA K ITaTOJIOTUSM.

JdemoHcTpauMu

Tabmunpr u cxembl: «Kapuotun udenoBekay, «MeToAbl U3yuyeHUS TEHETHKH YEIOBEKa»,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JloMecTukanusi U CeJeKIUs. 3apOoXKICHHUE CEJIEKIMU W JoMecTukanuu. Ydyenue H. .
Baguiosa o LleHTpax MpoUCXOXKACHUSI U MHOT00Opa3usi KyJIbTypHBIX pacTeHuil. Posib cenexium
B CO3JaHUM COPTOB pAacTeHUW U 1opoxa KUBOTHbIX. CopT, mopoda, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PSAJOB B HaciueACTBEHHOM m3meHunBoctu H. M. BaBunosa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

Metoap! ceneKunoHHOM paboThl. VIcKycCTBEHHBIN OTOOP: MAacCOBBIM M MHAWBUYAIbHBIMH.
Oranbl KOMOWHAIIMOHHON CeJIeKIHH. VIcTbITaHne MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp 10
TEHOTHUITY C MOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO TEHOTHUITY C MOMOIIBIO aHATH3a
JHK.

HckycCTBEHHBI MyTareHe3 Kak METOJ| CEJICKIMOHHOW paboThl. PamuanuoHHBIN U
XUMHYECKHH MyTareHe3 KaK MCTOYHHUK MYTalud y KyJbTYpPHBIX (OpPM OpraHM3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHHUS M MeToAoB pekomOuHaHTHbIX JIHK mus
MOJIyYEHUSI UCXOJITHOTO MaTepHralia Jisi CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpuauszanus. biauszkopojcTBeHHOE
CKpeliyBaHue, Wik UHOpUauHT. HepoacTBeHHOE cKpelyBanue, Win ayrOpuaudr. I'etepo3uc u
ero mnpuuuHbl. Vcmonb3oBanue rerepo3uca B cenekiuu. OtrganéHHas ruOpuUaU3alvs.
[Ipeogonenue Oecruiogusi MEXBHIOBBIX THOpHAOB. JIOCTM)KEHUS CEJEKIMU pPACTEHUNH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue U HU3y4YEHHE T€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauueil A co3/1aHusl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemuyecKUMU pecypcamil CelbCKOX03AUCMEEHHBIX U NPOMbBICTIO8bIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUeCMBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem CO8PEeMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NePedosblX Uoell U
NnepCcneKmuBHbIX MexHOI02UlI.

JleMoHCTpan U

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

Tabnuubl 1 cxeMbl: «L{eHTpbl TPOMCXOXKAEHUS U MHOT00Opa3usi KyJIbTYPHBIX pacTeHHi»,
«3aKOH TOMOJIOTMYECKHMX PSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIbI CENEKIUN»,
«OTtnanénnas rudpuan3anus», «KMyTtarenesy.

Jladoparopnasi pa6ora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIITHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METO/BI M JIOCTH)KEHUS CEJIEKIIMH PAacTeHH U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO03sICTBO, B JTAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKasi OMOJIOr U



OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTMHM, — KIJIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepuCTHKa. TpanuiuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouonornueckuii cuure3. OOBEKTHI
MUKpPOOHOJIOTHYECKUX TexHoaorui. [Ipon3BoacTBoO Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue  TEXHOJIOTMM W MHCTPYMEHTOB  LEJICHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHHUsI T€HOMOB C LIEJIBIO IOJyYE€HUsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJEP KAIIUX
HE BCTpEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Kierounas unHxeHepus. MeToapl KynbTyphbl KJIETOK M TKaHEH pPacTEHUH M KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuauzanus U coMaTH4ecKHil smOpuorenes. lcmonb3oBaHue
TaluiOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMST SHUEKIETOK M KIOHUPOBAHME >KMBOTHBIX. MeETOJA TpaHCIUIAaHTAlUU sIep
KIETOK. Texuonocuu 0300poeieHus, KyIbmMueUpO8aHus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U T'eHHas MHKeHepus. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYMPOBAHHUE
pexombunanTHeix JIHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHKEHHUSI U TEPCIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WHXEHEPUU.

Menumuackue onorexnonorun. [loctrenomHuas nudposas meaununa. [1IP-muaraocTuka.
MeTabo0MHBIN aHANN3, TEHOLIEHTPUYECKUN aHAIU3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 340poBbs. Vcmonp3oBaHME CTBOJIOBBIX KIIETOK. TapreTHass Tepamus paka. 3D-
OnoummxeHepusi s pa3paboTku  (QyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH,
CO3/7aHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPHUHTUHIA U
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAaKUMH C LEJIbI0 OOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
Bo30ynuteneit OPBU, ycTaHoBieHHEe MOJEKYJISIpHBIX MeXaHW3MOB (pyHkunoHnupoBanusi PHK-
COJIEp’KalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuubt u  cxemsl: «/cnonb3oBaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOACTBEY, «KieTouHass nHKeHepus», «['eHHas NHKEHepUs».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayuyeHne MOITOYHOKHUCIIBIX TPOLYKTOBY.

IKCeKypeust «bHOTEXHOIOTNS — BayKHEHIAsk IPOU3BOANUTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apo:xaenne 1 pa3sBUTHE IBOJIOLMOHHBIX NPEICTABJICHUH B 0H010THH

OpomonnonHas teopust Y. Jlapuna. [Ipennocsuiku BOSHUKHOBEHMS JapBUHN3Ma. JKH3HB
W Hay4Has JearenpbHocTs Y. JlapBuHa.

JBuwxymue cuiael 2Boronuu BuAoB no Y. JlapBuHy (BBICOKas HHTEHCHUBHOCTH
pPasMHOXKEHHs OpPraHU3MOB, HACJIEJCTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenne cunrerndeckoid Teopun 3Bostounu (CTI). HeliTpanbHas Teopust SBOJIOLUH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOJOTHs. 3HAUEHHE HBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTUHBI MUpA.

JleMoOHCTpaLun



[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xongeitn, J. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexanusMm GoOpMUPOBaHUS MPHUCIOCOOJICHUM y pacTeHuid u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
Hapsuna», «@Popmbl 60pbObl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTh», «I[1opoabl TOMaNIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS IBMKYUIUX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUYECKOM TEOpUU IBOITIOLIUNY.

Tema 2. MukposBosonus U eé pe3yabTaThl

[Tonmymsiuust Kak B3J€MEHTapHas eAuHMLA SBOOLMU. COBpEMEHHBIE METONbl OLIEHKH
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomyssaiuil. U3Menenue reHooH1a MOMYIISIIMY KaK
3JIEMEHTApHOE HBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus Jlkx. Xapau, B.
Baitn6epra.

OnemeHTapHble (HAaKTOPHI (IBMDKYIIME CHIIBI) ABOJIONMH. MyTaIllMOHHBIA IpoIece.
KomOunatuBHass u3MeHUMBOCTh. [[peii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUs
yacToT ayuienedl B momynauusx. Oddexkt ocHoBarens. IDggexm OYmMulLIoUHO020 20pabIUKA.
CHuoicenue eenemuuecko2o paznoobpaszus: npudunsl u creocmeus. llpossnenue 3¢pgexma
Opeucha cenoe 6 Oonvwux u Maneix nonyaayusx. Murpanun. M307sM0Ms  TOMYITSIIHANA:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMonornyeckas (penpoayKTUBHAS).

EctectBeHHbIil 0TOOp — HampaBistomuii ¢gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
oTtOopa: JIBMXKYLIUH, CTAOMIM3UPYIOUIUM, pa3peiBatomiuii (qu3pynTuBHbIi). IlonoBoit oTOop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO MTOBECHMSI )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHM3MOB KakK pe3ylbTaT MHUKPOIBOIIONMU. BO3HHKHOBEHUE
MPUCTIOCOOICHU y opraHu3MoB. ApomMopdo3bl U uaMoaAanTaiuu. [IpuMepsl nprucnocodieHui
y opraHusMoB: Mopdonoruueckue, (U3MOIOrHUECKHe, OMOXMMHMYECKHE, TOBEIECHUYECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bug, ero xpurepun u cTpykTypa. BumooOpazoBaHue Kak pe3yabTaT MHKPOIBOIIOLMU.
M3onsauuss — xiaroueBoil ¢akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajuionatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monummonan3anus, rudpuanzanus). JJuTeIbHOCTh SBOIOIIMOHHBIX IPOIIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIONIMOHHOM OHoOJOrMM B  pa3paboTKe HAayyHBIX METOJOB COXPAaHEHUS
O6unopa3zHoo6pa3usi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
(bopMHUPOBaHMS YCTOMYHMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

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

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsnuoHHas cTpyKkTypa BUia,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBWKymme CHIBI  DBOJIOIUN,
«DKOJIOTHYECKasT H30JALMs MONYJSIIMiA ceBaHCKOM (openny», «l'eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI Jaypckoi», «llomynsinoHHble BOJIHBI YHUCICHHOCTH
XUITHUKOB H KepTB», «(CxemMa JeHCTBHS €CTEeCTBEHHOro oT0opa», «Dopmbl OOprOBI 3a
CYIIIECTBOBAHHUE, «HaycTpuanbHbIN MEJIaHU3M, «KuBble HCKOITAEMBIEY,
«IlokpoBHUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemynpexnaromas oOKpacka >KHBOTHBIX»,
«Puznonoruueckue agantanun», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buga», «Bunpel-nBoitnukn», «CTpykrypa BHAa B mnpupoae», «CrocoObl



BUn0ooOpazoBanus», «l'eorpaduyeckoe  BumooOpazoBaHWe TPEX  BHUAOB  JIAHJBIIICH»,
«DKOJIOTHUECKOE BHJI000pa3oBaHue BHUIOB CHHUI, «[lomumuionasl pactenuit», «KamycTHO-
peneYHbIA THOPHIY.

O6opynoBanue: repOapuy pacTeHU, KOJJIEKIIMM HACEKOMBIX, Yy4esia MTHUI[ U 3Bepei ¢
IpUMepaMHu pa3jMyYHbIX MPUCHOCOOJICHUH, Yydesla NMTUIl M 3Beped pasHbIX BUIOB, repdapuu
pacTeHuii OJIM3KUX BHJIOB, 00pa30BaBIIUXCS PA3TUYHBIMU CIIOCOOAMHU.

JlabopaTopnasi paGora «BpIsiBiIeHNE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUIA».

Jladoparopuasi paGora «lIpucrnocobseHuss OpraHM3MOB W HMX OTHOCHUTEJIbHAs
1EJIeCO00PA3HOCTHY.

JlaGopaTopnas pa6ora «CpaBHEHHE BHJIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bo/ionusi M €€ pe3yJbTaThl

Mertonbl n3yueHus MakposBoIonuu. [laneoHTonornyeckne MeTopl U3y4EeHHs! SBOJIIOLMH.
[Tepexonubie GopMbl U PUIOrEHETUYECKUE PSIbI OPTAaHU3MOB.

Buoreorpadpuyeckne meronsl uszydeHus osBoionuu. CpaBHeHue ¢uopbl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduyeckue odmacti 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(HOIOTHYECKUE METOABI U3YYCHHS SBOJIOIHH.
['eneTnyeckue MexXaHU3Mbl SBOJIIOLMKA OHTOTE€HE3a M TOSBJICHUS SBOJIOLIUOHHBIX HOBLIECTB.
["'oMosiornyHble ¥ aHaJIOrMUHbIe OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISpPHO-
FEHETUYECKUEe, OWOXMMHUYECKME M  MaTeMaTU4YEeCKHME METOJAbl HM3YyUEHHUS  DBOJIOLHUU.
['omonoruynsbie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHHUSI (PHIIOTEHETHYECKHX JIEPEBLEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TIpaBwWiia) JBOMOUMU. [lpunyun  cmeHvl  YyHKYuULL.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLUU.

JdeMoHcTpannn

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuipl U cxembl: «OUIOTEHETHYSCKUN PSJ] JIOMIAANY, «APXEONTEPUKCY, «3BEPO3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIEe TaOPOTHUKMY, «buoreorpaduueckue
30HBI 3emum», «/lpeiid koHTHHEHTOBY», «PenukTel», «HadanabHble CTaguu >MOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPIaHbI»,
«PynumeHTsl», «ATaBU3MBD», «XpOMOCOMHBIE HAOOpbI YeloBeKa M HIMMMaH3e», «[ JaBHbIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJISHKH HMCKONAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMU
HACEKOMBIX.

Tema 4. IIpoucxosxkaeHue u pa3BuTHe )KM3HU HA 3emJie

Hayunble rumore3bl HpPOMCXOXAEHHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHay4HBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['mmore3a MOCTOSIHHOTO
CaMO03apOKJICHUS KU3HU U €€ onpoBepkeHne onbitamu . Penn, JI. Cnamrannanm, JI. [Tacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOHOIIOTHUSI.

OcHOBHBIE ATalbl HeOpraHUuYecKkoi »Bostony. [InanerapHas (reosoruyeckas) BOJIOLUS.
XuMHUEcKasi IBOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
Ompir C. Mmmepa u I'. Opu. OOpazoBanue monmmmepoB u3 MoHOMepoB. KoareppaTHas
runore3a A. W. Omnapuna, rumote3a nepBuuHoro OynboHa J[kx. XomzaeiHa, reHeThyeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumore3a «mupa PHK» V. T'unbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE ITPOTOKIICTKH.



Uctopus 3emun u wmeroasl €€ wu3ydyeHusa. lckomaemble OpraHUYeCKHE OCTATKH.
l'eoxpononoruss u e€ wMeronsl. OTHOCUTENbHAass ¥ a0COJIOTHAs  T'E€OXPOHOJIOTHA.
I'eoxpoHonornyeckas mkana: 30Hbl, 3pbl, HEPUOJBL, FITOXH.

HavanbHble 3Tanel opranndeckou 3Boitouuu. [losiBaeHue M 3BOIOLMS MEPBBIX KIIETOK.
Oonronusi Merabonu3Ma. Bo3HukHOBeHHE MepBbIX ASKocucTeM. CoBpeMeHHble MHKPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coobmiectB. Crtpomaronuthl. [IpokapuoTsl u
JYKapHUOTHI.

[Tpoucxoxaenue 3ykapuoT (cUMOMOTreHe3). DBOJIIOIMOHHOE MPOUCXOXKACHUE BHPYCOB.
[IpoucxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyHI
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Talbl HBOJIONHUU BhICIIUX pacTeHuid. OCHOBHBIE apoMOp(}O3bl PaCTCHUI.
Beixon pacrenuit Ha cymy. llosBieHue cHoOpoBBIX pacTeHHMH M 3aBOEBAHWE HUMHU CYIIU.
Cemennsle pactenus. [IponcxoxaeHre IBETKOBBIX PACTEHUN.

OcCHOBHBIE 3Tallbl SBOJIIOIUHM XUBOTHOrO Mupa. OCHOBHBIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. IlepBbie XOpI0BbIe
KUBOTHbIE. JKU3Hb B BOJE. DBOMIOIUS MO3BOHOUHBIX. [Ipoucxoxaenne ampuOuil 1 penTHIni.
[Tpoucxoxaenne Mmiekonurammux u ntull. llpuHnun kmodeBoro apomopdos3a. OcBoeHue
0eCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U MepUuoAaM: apXxeu, mMpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmias xapakTepuCTHKa KJIMMara U Treojiorhyeckux TmporeccoB. [losBneHue u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJIe00pa3oBaHUE: €r0 YCJOBHS U BIUSHUE HAa Ta30BBIN
cocTaB aTMOC(epHl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuuunbl U ciaeacTBus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBINH SKOJIOTHYECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHs OMopazHooOpasus Ha 3emiie.

CoBpeMeHHas cucTemMa opranudeckoro mupa. [IpuHinmmel kiaccudukanuu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpanuu

[Hoptpetsr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. OnapuHn, J[x.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumpl u cxembl: «Cxema omnbita @. Peany, «Cxema onbita JI. [lactepa mo usyueHuro
caMo03apoXJIeHUs ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «3Ttanbl HeopraHuyecKou
sBoNOLUMNY, «['eoxpoHonmoruueckas mkanay, «HauanbHble 3Tanbl OPraHMYECKOW 3BOJIOLIMM,
«Cxema oOpa3zoBaHusl JyKapuoT myTéM cumOuoreHesa», «Cucrema >XKMBOW MPHUPOJIBIY,
«Ctpoenne  Bupyca», «Apomopdossl pactenHuit», «Purnodute», «OIHOKIETOYHBIC
BOZOpoCIn», «MHOIrOKJIETOUHbIE BoOJOpociany, «Mxu», «llanopoTHukm», «l'onoceMeHHbIe
pacteHus», «Opranbl LBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOTO MHpPay,
«Apomopdo3bl  KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctusie», «llnockue uepsu»,
«YneHucToHorue, «PBIOBIY, «3eMHOBOIHEICY, «IIpecMmpikaromuecs», «IITumme,
«Mnekonuraromuey, «PazBute KU3HM B apxeMckoul apey, «Pa3BuTHE KU3HM B
MIPOTEPO3OMCKON 3pe», «Pa3BUTHME KU3HM B MAIECO30MCKONM 3pe», «Pa3BuTHE XKU3HU B
ME3030MCKON 3pe», «Pa3BuTme XKU3HM B KaillHO30MCKOM »spe», «CoBpeMeHHas cHucTema
OpPraHUYECKOI0 MUPAy.

O6opynoBanue: repOapuu pacTeHUH pPa3IUYHBIX OTMENOB, KOJJIEKIMA HACEKOMBIX,
BJIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHMX, CKEIEeThI



MTO3BOHOYHBIX JKMUBOTHBIX, 4ydyeja NTUL U 3BEpEeH, KOJUIEKLIMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBIX, MYJISIKH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu no
M3YYEHHIO a0MOTEHHOT0 CHUHTE3a OPraHNYeCKUX COSAMHEHUN B IEPBUYHOI aTMOchepe».

JlaGoparopHasi pabora «l3ydyeHHMEe W OINHUCAHME HCKOMAEMbIX OCTaTKOB JPEBHUX
OpraHU3MOBY.

IIpakTnyeckass padora «lI3yueHne OCOOEHHOCTEH CTPOEHHUS PACTEHHH Pa3HBIX
OTJZIETIOBY.

IIpakTuyeckasi padora «l3yueHne ocoOOEHHOCTEH CTPOSHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3zpensl u 3a1a4n aHTPONIOJIOrMU. METO1bI AaHTPOIIOJIOTHH.

CraHOBIJIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHeie BO33peHMUS.
CoBpeMEHHbIE HaYUYHbIE TEOPUH.

CxozmcrBo  uenoBeka ¢ KUBOTHBIMHU. (CHCTEMaTHMUECKOE IIOJIOKEHHE  YEJIOBEKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuooruYecKue, (HU3HO0IOro-OMOXMMHUYECKHe, MoBeAeHueckne. OTIHuus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TrOJIOBHOIO
MO3Ta U BTOPOW CUTHAJILHOM CUCTEMBI.

JBuwxymue  cuibl  (pakTophl)  aHTpONOreHe3a:  OWMOJIOTMYECKHE,  COL[MAJIbHBIE.
CootHorieHre OMOJOTHIYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauu aHTpororenesza. Pannue yenoBekooOpa3Hbie 00€3bsHbI (IPOKOHCYIIBI)
¥ paHHUE TOHTH]IBI — OOIIME MPEAKH YEIT0BEKOOOPA3HBIX 00€3bsH U JOACH. ABCTPATONUTEKH —
JIBYHOTHE MPEIKU JIIoAei. YeloBeK yMelbld, MEepBble M3TOTOBICHHUS Opynuil Tpyna. YenoBek
NPSMOXOJISAIIUN M TEePBBIA BBIXOJ JIoAeH 3a mpenensl Adpuku. UenoBek reiaenbOeprekuii —
o01IMii mpeoK HeaHJePTAIbCKOTO YEIOBEKa U YelIoBeKa pa3yMHOro. YenoBek HeaH epTaibCKui
KAaK BHJ JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIA COBPEMEHHOIO THUIIA, JEHHCOBCKUMI
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneorenernka u najieoreHoMukKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYNALUSAX YEIOBEKa.
MyTtaumoHnHsIi nporece U nonuMop¢usM. IlonynsauroHHble BOJHBEL, Apei] reHoB, Murpanus u
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YEJIOBEKA.

UYenoseueckue pacbl. [lonsitue o pace. bonbiime packl: eBporneougHast (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBaTOpUANIbHAS), MOHIOJIOUIHAs (a3MaTCKO-aMepUKaHCKast). Bpems u
IyTU paccelieHus 4YeJloBeKa Mo IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOieHHOCTh uenoBeKa K  Pa3HbIM  YCIOBUSIM
OKpy’Karolie cpenbl. BrausHue reorpaduueckoil cpeasl U Apeiida reHoB Ha MOP(OJIOTUIO U
(U3UOIIOTHIO YellOBeKa.

MexaucuuIuinHapaele  MeToJbl B (pu3nueckoi  (OMOJIOrMUYEcKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEYECKHX  MOMYJISLUN.
buoconumaneHple  HCCIENOBaHWUSA ~ NPUPOJBI  4enoBeka.  McecinepoBaHue — KODBOJIFOLUHU
OMOJIOTYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMoHCTpan U

[Toptpetsr: Y. {apBun, JI. JIuku, . 5. Poruackuii, M. M. I'epacumos.

Tabmumpl u  cxembl: «MeToasl aHTpOmoOJIOTHHY, «['OJOBHOW MO3T YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsHb), «CKeNneT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTs u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aAHTPONOreHe3a», «IJBOJIOLMOHHOE JPEBO UEIOBEKaY,
«ABcTpanonurek», «4emnoBek ymenbiit», «HenoBek NpIMOXOIAMINN», «J{eHUCOBCKUI YeI0BEK»



«Heannepranbupl»y, «KpoManboHIbI», «lIpenku denoBeka», «ITambl 3BOJIONUNA YEJIOBEKay,
«Pacpl yenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEN, MPEMETOB MATEPUAIBHON KYJIBTYpPbI IPEIKOB
YeJoBeKa, penpoaykiuu (potorpaduu) KapTHH C MHGPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOXKETaMH MPOUCXOXKICHUS YelloBeKa, ¢poTtorpaduy HaX0J0K UCKOMAeMbIX OCTAaTKOB YEJIOBEKA,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4eslOBEKa M uepena LIMMIAaH3€, MOJENb KHCTHU YeJOBEKa U
KHCTHU IIMMIIaH3€, MOJIETIN TOPCA MIPEIKOB YEJIOBEKA.

Jladoparopuasi paGora «M3ydeHne OCOOCHHOCTEH CTPOCHMS CKelieTa YeJOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTHyeckas padora «/3yueHue 3K0JOrNYECKUX aJalTalUui YETOBEKay.

Tema 6. OJkoJiorusi — HayKka O B3aHMOOTHOLIEHHUSIX OPraHu3MoOB H
HAJIOPraHU3MEHHBIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHue W pa3BuTHE HKojoruu B Tpymax A. ['ymbompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skojoruu. CBsi3b
HKOJIOTUH C IPYTUMU HayKaMH.

Metoasl skonoruu. [loneBbie HaOmonEeHNSA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJIHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpYKaIOIIEH Cpelibl: JIOKAJbHBIH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4elloBeuecTBa € MNpupoaoi. POpMHUpPOBAHHUE SKOJOTUYECKOW KYJIbTYpbl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpaLuu

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuiel u cxembl: «Paznensl sKoiaoruny, «Metoasl skojaoruuy, «Cxema MOHHUTOPHHTA
OKpYKaIOIIEeH Cpebh».

Jlaboparopnasi padora «/3yueHrne METOZ0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUA

Okonoruyeckne (akTopel M 3aKOHOMEpHOCTH ux JeiictBua. Knaccudukanus
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OuOoTHYecKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeHcTBUS Kosornyeckux (axtopos. [Ipasuino munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

AbuoTtnueckue (akropbl. CBeT Kak 3Konorndeckuid gaxrtop. JlelcTBHE pa3HbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PAaCTEHUH M >KUBOTHBIX IO
OTHOIIIEHHUIO K cBeTy. CUTHaJIbHAs poiib cBeTa. DOTONEepHoIU3M.

Temmneparypa kak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToMKuIOTEPMHBIE U TOMOMOTEPMHBIE OPIAaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTs kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuid K MOAJEP:KaHUIO
BogHOro Oanmanca. Kmaccudukanust pacTeHuid 1Mo OTHOIIEHWIO K Boje. [IpucmocoOneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILIHAs, MOYBEHHAs, TITyOMHHAas
MOJMOYBEHHAsA, BHYTpUOpPraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOEHHOCTH cpej OOWUTaHus
opranu3moB. [IpucnocobaeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonorunueckue putmel. BHemHne u BHyTpeHHUE pUTMbI. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKU3HH.



JKuznennrsie ¢opmbl opranu3mMoB. [lonstue o xuzHeHHOU (Gopme. KuzHeHHbIE (HOPMBI
pacTeHU: NepeBbs, KyCTapHUKH, KyCTapHUUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBBl.
Kuznenuole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’3pOOMOHTHL. (OCcOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckue  Qaktopel. Bumbpl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapazutusm, Kooneparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO,  HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEHUCTBHS  (TONMHUYECKHE,
dbopuueckue, (adbpuyeckue). 3HaUyCHUE OWOTHYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoB B cpezie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIFOUEHUSI.

JleMoOHCTpaL U

Tabmuubl 1 cxembl: «JKosorndeckue (pakropb», «CBETOBOU CIEKTPY», «IKOJOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILEHUIO K CBETY», « T eMI0OKpOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KUBOTHBIE», «DU3NOJIIOTUYECKUE aJanTallii XUBOTHBIX», «Cpeapl OOMTaHUS OpPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIE POPMBI pacTeHU», «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«2KocHuCcTeMa IIUPOKOIMCTBEHHOIO Jiecay, «IKOCUCTEMa XBOMHOro Jecayn, «llemu nutaHus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «kKommeHcanusm».

O6opynoBanue: repbapuu pacTeHUd M JKUBOTHBIX, MPHUCIOCOOJEHHBIX K BIHUSHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (AKTOpOB, TepOapull  CBETOJNIIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHETIOOWBHIE W TEHEBHIHOCIMBBIE KOMHATHBIC
pacteHus, repOapud ¥ KOJUICKUUU TEIUIOIIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYMBBIX
pacTeHuid, uydeia NTUI W 3Beped, repOapu pacTeHUU, OTHOCSIIUXCS K TUTrpoduTam,
KcepopuTam, Me30(pHUTaM, KOMHATHBIC PACTEHHs JaHHBIX TPYIN, KOJUICKIWH IKUBOTHBIX,
Oo0HUTAOIMX B Pa3HBIX Cpeiax, repOapuu W KOJUIEKIIMHA PACTEHUH M KUBOTHBIX, 00JIaTAarONINX
yepTaMl TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, Tepbapuu u
KOJUIEKIIUM PACTEHUH W >KUBOTHBIX PA3JMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOAECHCTBUSX.

Jladoparopnasi pa6ora «BpisBiieHHEe TPUCTIOCOOICHUI OPraHW3MOB K BIUSHUIO CBETA) €
npuMeHenneM uugposoii 1adoparopun RELEON,uentpa «Touka poctay»

JlaGopaTtopnas padora «BblsiBiIeHHEe NPUCIOCOONEHUN OPraHW3MOB K BIHMSHHUIO
TEMIIepaTypbl» ¢ npuMeHeHneM nugposoii Jadoparopun RELEON,nenTpa «Touka pocra»

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

OKOJIOTUYECKHE XapaKTepUCTUKHU nomymsiuuu. [lonmynsanusa kak Ouonoruyeckas cUCTeMa.
Pons HeomHOpOAHOCTH Cpenbl, PU3MUECKUX OapbepoB U OCOOCHHOCTEH OMOJIOTHH BHUIOB B
(opMHPOBaHNUU MPOCTPAHCTBEHHOMN CTPYKTYphI oMy sAuil. OCHOBHBIE TIOKa3aTeIH MOMYJISLUU:
YHUCIEHHOCTD, IUIOTHOCTh, BO3pAacTHasi M I0J0OBas CTPYKTYpa, POXKIAeMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHS.

Dkojoruyeckas CTpykTypa nomynsuud. OlLleHKa YUCJIEHHOCTH monyiasuuu. JnHamuka
NOMYJSIIMY U €€ perysanus. buotnueckuil moTeHIMan nonyisauuu. MoaenupoBaHie TMHAMUKH
nonynsiuuu. KpuBble pocTa uuCIeHHOCTH momynsiuuu. Kpusble BbDKMBaHMs. Perymsanus
YUCIIEHHOCTH MOMYJSILMMA: poiib (AaKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu BuaoB (I- u K-crparerun).

[Tonsatue 00 »sKojormueckoil Hume Buaa. Mecroobutanue. MHoromepHas MoOENb
skosornyeckor HumM Jx.M. Xatuuncona. Pazmepsl skosornyeckoii Humu. [loreHunansHas u
pean3oBaHHasl HULIH.



Bun kak cucrema nomynamui. Apeansl BUAOB. BHUIbl M WX >KU3HEHHBIE CTpaTErHu.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS M MUTpalMil >KUBOTHBIX. buojgoruueckue WHBa3UU
YY>KEPOIHBIX BUIOB.

JdemoHcTpauMu

IToprper: Ix. M. XaTuynHCOH.

TabmuIel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTEPUCTHKU MOMyasun», «lIpocTpaHncTBeHHas
CTpyKTypa mnomyisiuun», «Bo3pacTHele mnupamuapl nomynasuuny», «CKOpOCTh 3aceleHHs
MOBEPXHOCTU 3€MJIM Pa3Iu4yHbIMH OpraHuzMamu», «Monens skonornueckord Humu Jx. W.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

Jladoparopnasi padora «IIpucrnocoOaeHust CEMsSH paCTEHUN K PACCETICHUIOY.

Tema 9. Dko0rusi coo0IIECTB. DKOJOTNYECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buorneHo3 u ero ctpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoreHo3e.

Okocucrtema kak oTkpeiTasg cucrema (A. JIk. Tencnu). DyHKUMOHANBHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: IPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOBHHU.
Tpodudeckue nenu U cetu. AGUoTndeckue OOk 3KocucTeM. [10UBBI M WIIBI B 9KOCHCTEMaX.
KpyroBoport BemiecTB u MOTOK SJHEPTUU B IKOCUCTEME.

OcHoBHBIE TTOKa3aTeNH dKocucTeMbl. brioMacca u npoaykius. JKOJIOTHYEeCKHe MTHPaMUIbI
qricesn, OMOMacchl U SHEPTUU.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccud. [lepBUUHbIE U BTOPUYHBIE CYKIIECCMU U HX
OPUYMHBL. AHTPONOTeHHBbIE BO3JCHCTBHS Ha cykineccud. KimMakcHoe —cooOmiecTBo.
buopasHoobpasue u noaHOTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. ArposkocucteMa. ArpoueHo3. Pazmuuus wMexay
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojackas ¢uopa u ¢dayHa.
CunanTponuzauus ropojckod (¢ayHbl. buosornueckoe M XO3AHCTBEHHOE 3HAu€HUE
arpo3KoCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWCTBUI  OpPraHU3MOB B
skocucteMax. Ponb kackadnoeo s¢hghexkma u 6u008-30upuxamopos (Knouesvix 6udos) 6
@ynxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXHBIMU
HSKOCHUCTEMaMHU. YCTOWYMBOCTh OpPraHU3MOB, TNOMNYJISLUMA M OSKOCUCTEM B  YCIOBHUSAX
€CTECTBEHHBIX 1 AHTPONOTE€HHBIX BO3ACHCTBUN.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmaus. MeTo0IOTUsl MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX IKOCHUCTEM.

JleMoOHCTpaL UK

IToptper: A. JIx. Tencnu.

Tabmuie! u cxeMbl: «CTpyKTypa OHOLIEH03ay», «DKOCHUCTEMa MIMPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOroO Jseca», «DyHKIMOHAIbHBIE TPYHIbBI OPraHU3MOB B SKOCHUCTEMED,
«KpyroBopor BemecTB B 23kocucteMey», «llenn mnuTanus (macTOuIIHAasl, JETPUTHAs)»,



«OQKosornyecKas mupaMua qyucemn», « IKoJoruueckasi nupammuaa 6uoMaccen», « IKOIOruuecKast
nupamuaa sHeprumy», «OOpasoBanme Ooioray, «llepBuuHas cykieccus», «BoccTaHOBIEHHE
Jeca Iociie moxapa», «IJKocucTemMa o03epa», «ArpoueHos», «KpyroBopoT BeHIECTB U IIOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypoOIKOCUCTEM.

O6opynoBanue: repOapu pacTeHUN, KOJUICKIMM HACEKOMBIX, uyuesia NTUI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCHCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onrcaHue ypooIKOCUCTEMBDY.

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YICHHCTOHOTHX B
Pa3HBIX IKOCHCTEMAX).

IKCKypeusi «IKCKypcHs B THIWYHBIN OnoreorneHo3 (B ayopaBy, Oepe3HsK, €IbHUK, Ha
CYXO/JIOJIbHBII MJIM IOWMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKeKkypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocucTEMA

Buocdepa — obmeruranerapHas obomouka 3emiu, TJie CYHIECTBYET HJIM CYLIECTBOBAJA
*u3Hb. Pazputue npencrarienuii o ouocdepe B Tpynax O. 3rocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH cyiecTBoBaHus 6uocheprl. OcodeHnocTu 6uocdepsl Kak raodaibHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporbl BemiecTB  H
OMOTeOXMMHUYECKUE IUKITBI (YTIepo/a, a30Ta). PUTMUYHOCTD siBNIeHHI B 6uocdepe.

3onanbHOCTh OuOChepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYHJpa, XBOIHBIE
Jeca, CMEIIaHHbIe U IMIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, TyCThIHU, TPOIIMYECKUE Jieca,
BBICOKOTOpBsI. Kitmmar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Crpyktypa M (YHKOHS JKHUBBIX CHCTEM, OIEHKAa HMX PECYpCHOrO IOTCHLIHAA |
orochepHbIX QYHKITHIA.

JdeMoHcTpannn

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

Tabmuupl u cxemsl: «['eocdepsr 3emumy», «KpyroBopor azora B npupozae», «Kpyrosopot
yriaepojaa B mpupojae», «Kpyrosopot kucnopona B mpupoje», «KpyroBopoTt BoJbl B IPUPOIE»,
«OcHoBHBIE Omombl cymmy, «Knumartudyeckue mosica 3emnn», «TyHnpay, «Taiiray,
«Cwmemanubiii  nec», «lllupokonucTBenusiii nec», «Cremby», «CaBaHHa», «llycThiHY,
«Tponmueckuit gecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek 1 OKpYyKawOIIas cpeaa

DKOJIOTHYECKHUE KpU3UChI U UX TpUYHHBL. BosjaeiictBue denoBeka Ha Ouocdepy.
3arpsisHeHUE BO3AYyIIHON cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOW cpensl. Oxpana
BOJIHBIX pecypcoB. Pazpymienue mouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOTEHHOE  BO3JCHCTBHE Ha pPACTUTENbHBIA M JKMBOTHBIM wmup. OxpaHa
PacTUTENFHOTO U KUBOTHOTO MUpa. OCHOBHBIE NMPUHIUIIBI OXPaHbI PUPOAbl. KpacHble KHHUTH.
Oco60 oxpansiembie nipuposubie Tepputopun (OOIIT). boranudeckue caapl ¥ 300JI0THYECKHE
MapKu.

OcHOBHBIE TPHUHIIUITBI YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA W MPHUPOABI. ParmonanpHOe
PUPOJIONOIL30BAaHUE M COXpaHeHHe OHOJoru4eckoro paszHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHUECKUX KpU3HCcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3nca
U €T0 BEPOSITHBIE MOCIIE/ICTBUSI.

Pa3BuTHE METOJOB MOHHMTOPHUHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IMPOIECCOB.
Cucmemmuvie uccnedosanusi nepexooa K pecypcocoepezaiowjeii U KOHKYPEHMOCHOCOOHOL



anepzemuxke. buonozuueckoe pasnoobpasue u duopecypcvl. Hayuonanvuvie ungopmayuonnsie
cucmemyl, obecneuusarowue 00CmMyn K UHGOpMayuu no COCMOAHUIO OMOENIbHLIX 6U008 U
akocucmem. OcHo8bl IKOpeaburumayuy IKocucmem u cnocobo8 bopvovl ¢ GLUONOBPEINCOCHUAMU.
Pexoncmpykyus MopcKux u HA3eMHbIX IKOCUCTIEM.

JdemoHcTpauuu

Tabmuubl u  cxembl: «3arps3HeHue atMocdepbl», «3arps3HeHUe THIPOCchephD»,
«3arpsisHeHne  1ouBbl», «llapHukoBbIA 3 dexT», «Ocob0 oxpaHseMble PUPOTHBIC
TeppUTOpUN», «MOJesn ypaBiasieMoro MUpay.

Ob6opynoBanue: ¢ororpaguu OXpaHSEMbIX pPACTEHMH U KUBOTHBIX KpacHON KHMIH
Poccniickoit @enepanuu, KpacHoi KHUTH pernoHa.

IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NIPOI'PAMMBI 11O BUOJIOT'MA
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YarOMIMMUCS
IPOTPaMM CPEAHEr0 O0IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpykType JTUYHOCTHBIX pe3yibTaTOB OCBOEHHS MPOrpamMMbl [0 OMOJIOTUU BbIAEICHbI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHME OOy4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJEHTUYHOCTU — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONPEEIICHHUIO,
Hanuyue momueayuyu K OOYUEHUIO OWOJIOTUM, YeleHanpaeienHoe pazeumiue BHYTPEHHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTUSA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYaIOIIUXCSl PYKOBOJCTBOBAThCS B
CBOEM  JEATENIbHOCTH  I€EHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYLIUMH  CHUCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS  DKOJIOTMYECKOH  KYJIbTYpBI,
cnocobnocmu cmagumy LEINHU U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3YJIbTaThl OCBOCHMSI MPOrPaMMbl 110 OMOJIOTHH JIOCTUTAIOTCS B €IUHCTBE
y4eOHOI W BOCIHUTATENBHOHN JESTEIHbHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHICKIMHU
COLMOKYJIBTYPHBIMH, UCTOPUYECKIMHU U JyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMH, MTPUHSATHIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEAEHHMS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMA,
CaMOBOCIIUTaHMsI U CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH MO3MLUM JIMYHOCTH, NATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOINOPSIKY, YEJIOBEKY TpPyJda U CTapIIeMy HOKOJEHHUIO, B3aUMHOIO
YBOKEHUsS, OCEpeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HACICOUI0 M TPaIUIHsIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickon denepanuu, NpUpoae U OKPYKaroLen cpele.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS Yy4eOHOTo npenMeTa «buonaorus» TOMKHBI OTpakaTh
TOTOBHOCTh M CHOCOOHOCTH OOYYaroLUXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU
MO3HWIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMi, TIO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOIEeCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMSA:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLMU  OOyyaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JESITENbHOCTH MPU CO3JaHUU Y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHbIX 33124, BHITTOJTHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;



CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIMIO IO OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBUSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSMU U COLUAIBHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS YYEOHBIX,
[IO3HABATEJIBHBIX M UCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTH POCCHUICKON IPXKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PonuHON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIEAUI0 M MaMATHUKAM IPUPOJIBI,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHWBATh BKJIQJ POCCHUUCKUX YYEHBIX B CTAaHOBIIEHWE M pa3BUTHE
OMOJIOTUY, TOHUMAaHK 3HaUeHUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IBI, B )KU3HU YETIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoexx1€HHOCTh, TOTOBHOCTb K CIIY>)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M IMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJMUTENSM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO IPHUHSTHS LIEHHOCTEW CEMEWHOM XKM3HU B COOTBETCTBUU C TPaJULHSIMU HAPOJOB
Poccuu;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

IIOHMMAHHUE AYMOLIMOHAJIBHOTO BO3ACUCTBHS )KUBOM NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJIEHUE MPOSBIIATH
KayecTBa TBOPUYECKON JIMUHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310POBbS H
IMOLMOHAIBLHOIO 0JIArONMONyYHsi:

MOHUMaHWE W pealn3aIus 3I0pOBOro U 0e30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
coOrofieHre TUTHEHUYECKUX MPaBWJI U HOPM, COalaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
peryisipHas (u3Mueckash aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTU TPaBUJ HWHAMBUIYAJbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJIEJICTBUM M HENPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOIECHUS ajKOroJs,
HapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHMS:



TOTOBHOCTD K TPYIY, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTMYECKON M COLMAbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHMIIMMPOBATH, IUIAHUPOBATH M CAMOCTOSITEIbHO  BBINOJHATH  TAaKYIO
JIeATEIbHOCTb;

UHTEpEC K pa3nuyHbiM chepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHEII BEIOOp Oyaymieii mpodeccuu U peann30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUHM BCeU
JKU3HHU;

7) IKOJI0rH4€eCKOro BOCIIMTAHMS:

IKOJIOTHUYECKH IT[eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOPETEHHE OMbITa IUIAHUPOBAHUS
MIOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUI ISl OKPY>KAIOLIEH CPebl;

OCO3HaHHUE TTI00aTBLHOTO XapaKTepa 3KOJOTHIECKUX MPOOJIeM U IyTel MX PelieHus;

CIOCOOHOCTH MCIIOJIB30BaTh MpUOOpeTaeMble MpU U3yYeHUH OWOJIOTUU 3HAHUSI U YMEHMS
IpU pelIeHuU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIE30BaHUEM (COOII0ICHUE
MpaBUJI MOBEICHUS B MPUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMaXx,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HEIPUSATHE JEHCTBUM, NMPHUHOCAIIUX BpEI OKPYXKAIOIICH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MPEeIIPUHUMAEMBIX
JIEMCTBUM U PEAOTBPALLATh UX;

HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBINIICHUS, SKOJOTUYECKON KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAJIbHOM IpaKTUKE, TOTOBHOCTH K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYIBTYPHOM MUPE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPhI KaK CPEJICTBA B3aUMOICHCTBHS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUMONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIMOHATBHOTO HAYYHOT'O MBIIUIEHHUS, CO3JJaHUH 1IEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroleM
MHpE Kak O €IUHCTBE TNPHUPOJABI, YETOBEKa U OOIIeCTBA, B TMMO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEN U PEIICHUH MPOOJIeM COXpaHEHUSI IIPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OMOJIOTMH AJII COBPEMEHHOMN IMBHIM3ALMN: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUILMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA ITyTEH BBIXOJIa U3 TI100aTbHBIX
AKOJIOTHYECKUX MPOoOIeM B obecrieueHus epexoa K yCTOWIMBOMY Pa3BUTHIO, PAIMOHATBHOMY
HCTIOJIb30BAHUIO MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYUYEHUU OMOJOTHYECKHX 3HAHUU B IIEJNSX TMOBBIIMICHUS 0O0IIeiH
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHATBHON
rPaMOTHOCTH O0yyarouuxcs, GopMUpyeMoil Ipu N3ydyeHUU OUOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB MO3HAHUS, HMCHOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMmble 3HAHUS IS aHajdu3a WU OOBSICHEHHs SBICHUMN
OKPY’KaIOIIET0 MHUpa M TMPOUCXOANMX B HEM HM3MEHEHMH, yMEHHE Jenarh OOOCHOBAaHHBIC



3aKIIIOYCHUSI HA OCHOBE HAYYHBIX (DAKTOB M HMEIOMIMXCS TaHHBIX C IIETBI0 TTOJYYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJIs PEIICHUs
npo0JIeM B peabHbBIX KU3HCHHBIX CHTYaIlUsX;

OCO3HAHME IICHHOCTU HAayYHOW JIEATEIIbHOCTH, TOTOBHOCTh OCYHIECTBISTh NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJOTMHM B COOTBETCTBHH C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenMeTHbIe pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHUS OOYYAIOIIUXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIe) 0OIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienurKy METOJIOB IMO3HAHUS, HCIIOJIb3yeMbIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIEJOBaHKNEe, HAOIIOICHUE, U3MEPEHUE, DKCICPUMEHT U JIPYTHE); YHHBEPCAIbHBIC
yueOHbIe JieiicTBUs (TIO3HABaTelIbHbIC, KOMMYHHKATUBHBIC, PETYJISATUBHBIC), 00CCIICUNBAIONIIEC
dbopMupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHOW KOMITETECHITUH OOYyYarONTUXCS,
CIOCOOHOCTh o0yJaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PCHYCCKHE 3HAHHMS W YHHBEpPCAJIbHbIC y4eOHBIC JCHUCTBHS B IO3HABATCIBHOW H
COLMAJIbHOM MTPAKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro OO0miero oOpa3oBaHHs Yy
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC y4eOHBIC EHCTBUS,
KOMMYHHKATHBHBIC YHUBEpPCAJIbHbIC YUeOHbIC JICHCTBHS, pETYJSTHBHBIC YHHBEpPCAIbHBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MeTtanpeameTHble pe3ylbTaThl OCBOSHHUS MPOTPaMMBI CPETHEro 001Iero odpa3oBaHUs
JIOJKHBI OTPaXKATh:

ORi1ajieHHe YHHUBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JOoruvecKue AeicTBUsI:

CaMOCTOSITENNbHO (POPMYIHpPOBATh M aKTyaTU3UpPOBATh MpOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHHHM 3HAHUN MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHITHU (BBIIEIATH UX XapaKTEPHbIE MPU3HAKK, YCTAHABINUBATH CBSA3H C JPYTUMHU MOHATHIMH);

OTIPE/ICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYyKTHUBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIENbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTUYECKHX OOBEKTaxX, a TakKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;



BHOCUTb KOPPEKTHUBBI B JESITEIbHOCTb, OLCHMBATh COOTBETCTBUE PE3YJIbTATOB LEJSM,
OLIGHUBATh PUCKH MOCIIEICTBUI EATEIbHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSAX pPEAJbHOrO, BHUPTYAJIBHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBAaTh KPEaTHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIEIOBATENBCKONH U MPOEKTHOW JEATENLHOCTH, HaBBIKAMHU
paspernieHus npoodisieM, COCOOHOCThI0 U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B
peLIeHHs PAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B IIO3HAHUS;

UCITIOJIb30BaTh PA3JUYHBIE BUJBI ACATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHUIO B YYEOHBIX CHUTYallUiX, B TOM YHUCIE TPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IIPOEKTOB;

(GbopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS], BIAJETh HAYYHOU TEPMUHOJIOIHEH, KIIIOUEBBIMU
MOHATUSMH U METOJAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTENBHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBIJBUIaTh
TUMOTe3y €€ pemeHus, HAaXOAWTh AapryMEHTHl JUIA JI0Ka3aTeIbCTBa CBOMX YTBEPXKICHU,
3aaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELIeHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCAa CPEACTB M CIIOCOOOB JCHCTBUS B
po¢eCCHOHATILHYIO Cpeay;

yMeTh IEepEeHOCUTh 3HAHWA B  IIO3HABATEJIIbBHYI0 M  IPAKTUYECKYI0  0O0JIacTH
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001aCTe;

BBIJIBUTaTh HOBBIE WJEM, NpEUlaraTb OpPUTMHAJIBHBIE MOJXOAbl U PEUIeHUS, CTaBUTh
npoOJIeMbl U 33aJa4u, JIOMyCKaroIue ajJbTepHATUBHbIE PELICHMUS.

3) padora ¢ unopmanmeii:

OpUEHTUPOBATLCSA B PA3IUYHBIX MCTOYHMKAaX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
HAY4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsSIX M CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3lIWYHBIX BHJIOB U (opM
NPEJCTaBJICHUS, KPUTUIECKN OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dbopMymHpoBaTh 3ampoChl M TMPHUMEHATh pPa3IMYHbIE METOABI TPU TIOMCKE H OTOOpe
O6uonornyeckoit MHGopMaIK, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMYy MpeACTaBlIeHUS OHOIOrHYEeCKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBl, TaOIHIIbI, PUCYHKH U IPYToe);

UCMOJIb30BaTh HAYYHBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpOpMaNreil: TPUMEHITh XUMHUYECKHe, (PU3MYECKHe W MaTeMaTWYeCKHe 3HAKH W CHMBOIIBL,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJAJETh HABBIKAMU PpACHO3HABAHUS M 3alIMThl WHGpOpMaNMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.



OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JACHCTBHAMM:

1) o6menmne:

OCYILECTBIISATh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33JaBaTh BOIPOCHI, BHICKA3bIBATh
CY)KJICHHUsSI OTHOCHUTEJIbHO BBIIIOJHEHUSl MpelaraéMod 3aJadyd, Y4YUThIBaTb MHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBIC CpEICTBA OOLICHHS, TMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aWMOJICHCTBHSA, MOHHUMATh HaMEpPEHUS
JPYTruX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
bopMyIUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOYKY 3pEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelieHnr OMOJIOTHYecKON MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOJENCTBYS IPU pELIEHUH YyUeOHO! 3a/1auH;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OPraHUW30BBIBATH M KOOPAUMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, pPaCIpelesATh POJIU C YU4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIWH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B pPA3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amnms:

UCITOJIb30BaTh OMOJOrMYECKHE 3HAHUS Ui BBIABICHHUS NpoOJeM U HX pELIeHHs B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1IEI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENIBHYIO JESTEIbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B OOpa30BATEIBHOW JEATEITHHOCTH U
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH pelIeHUs NpoOIeMbl ¢ Y4ETOM HUMEIOLIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeINOYTeHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;



Croco0CcTBOBaTh (HOPMHUPOBAHHIO U TIPOSBJIICHUIO TUPOKOM IPYIUIIMN B Pa3HBIX 00JIACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQ/ICTh HaBBIKAMH MO3HABATEIBHON pedIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCWCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUTSL OLICHKU CUTYaI[H, BHIOOpA BEPHOTO PEIICHMUS,

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJl0oBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynabTaThl OCBOEHHS coiepxaHus ydueOHoro mpeamera «buoiorus» Ha
yriay0nEHHOM ypOBHE OPUEHTUPOBAHbI Ha o0ecnieueHre NpoguiibHOro 00ydeHus 00yJaromuxcs
Oouonornu. OHM BKIIOYAIOT: creUu(pUYEcKUue sl OHONIOTMM HAy4HbIE 3HAHHS, YMEHUS U
CrocoObl JEHCTBHII MO OCBOCHHUIO, HMHTEPHpPETAlMU U MPeoOpa3OBaHUI0 3HAHHM, BHJbI
JESTENIbHOCTH MO TMOJYyYEHUIO HOBBIX 3HAHUI M HMX NMPUMEHEHHIO B Pa3JIMYHBIX Y4EOHBIX, a
TaK)K€ B peaJIbHbIX KU3HEHHBIX cUTyauusix. [IpeqmeTHble pe3ysbTaThl IPEICTaBICHbI 110 I0/1aM
U3YYEHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHOro mnpenmera «buonorus» B 10 knacce
JIOJIKHBI OTpa)kaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHUHbBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI M
pelIeHny MpodIieM paloOHAIbHOIO IPUPOIOTIOIB30BaHMS, O BKJIAJE€ POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBONOJAraroline
OMOJOTMYECKHEe TEPMHMHBI U TOHATHUSA (PKU3Hb, KJIETKA, OpraHu3M, MeTa0OoJu3M, rOMEOCTas,
CaMOpEeTyJISILIMSL, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonoruueckne Tteopun (kinerounas Tteopuss T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOIO MOKOJIEHMS, pacIIEIJICHHs], YUCTOThl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM u3MeHunBoct H. V. BaBuioBa), NpUHIMITBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B OMOJIOTHYECKHIX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBbIE NPU3HAKU: BUPYCOB, KJIETOK NMPOKApPUOT U JYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHUl, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa00IM3M), IPEBPALLCHUST SHEPTHH,
Opo>xeHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,



MHUTO3a, Me03a, raMeToreHesa, ’MOpuoreHe3a, mocTIMOPHOHATIBLHOTO Pa3BUTHUS, PAa3MHOKECHHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEHCTBUS T'€HOB, I'ETEPO3HUCA,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMJAAMU KIETKH M UX (PYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeH U UX QYHKIUSMHU, MEX]y OpTaHaMU U CUCTEMaMHU OPTaHoOB Y
pacTeHUid, >KUBOTHBIX W 4YElIOBEKa M WX (QYHKIHMSIMH, MEXKIy CHCTEeMaMHU OPTraHOB U HX
(GyHKIMAME, MEXIy dTalaMd OOMEHA BELIECTB, ATAllaMH KJIETOYHOTO LHKIA U YKU3HEHHBIX
[UKJIOB OPraHM3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
dbeHoTunom u pakTopamMu Cpejibl OOUTaHNUS,

YMEHUE BBISBJISATh OTIUUYHUTENIbHBbIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHUCIE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl JOKa3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIBIATH NPUYUHHO-CICICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMU OMOJIOrMYECKMMM IpPOLIECCAaMU U  SBJICHUSMH, JEJIaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATh JTA0OPATOpHBIE U MPAKTUYECKHE padOThl, COOMI0OATh MpaBHUiia MPH
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPATH UX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
dbopMynupys 1eib UCCIeI0BaHus, aHAIM3UPOBATh MOJYY€HHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B Yy4eOHO-HMCCIIEIOBATENbCKOM paboTe 1Mo OMOJOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTABISATH
MOJIyYCHHBIC PE3Y/IbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCJIEIOBAaHUN B 00JacTH
OMOJOTUM W MEOUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON JeTETLHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH, CEITLCKOTO X035 CTBa, MUILEBON
MPOMBINIJICHHOCTH, YTIyOJIsTh IMO3HABATEIbHBIH WHTEPEC, HAMpPaBICHHBIH HAa OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHM3alMsaX CpeHEro NpodecCuoHaIbHOTO U BBICIIEr0 00pa30BaHUs.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 knacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTe W POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
OPUPOJBI U PEIIEHUH HKOJOTHYECKUX MpOOJeM YeloBeYecTBa, a TAKKe B PEIIEHUU BOIPOCOB
palMoOHAIBHOTO MPHUPOJONONIL30BaHUS, U B (OPMUPOBAHMM [EHHOCTHOTO OTHOIIEHUS K
npupose, oOLIECTBY, YENOBEKY, O BKJIaJle POCCHUHCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIaJIeTh CUCTEMOI OMOJIOTMYECKMX 3HaHUI, KOTOpas BKIIOYAET OINpPECeNICHUS U
MOHMMAHUE CYIIHOCTH OCHOBOIOJAralouMX OWOIIOTUYECKUX TEPMUHOB U TOHITHHA (BHI,
sKocucTteMa, Owuocdepa), Oumosormdyeckue Tteopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CUHTeTHuYecKas Teopus sBomtonuu), ydeHus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
AKOJIOTUYECKON TUPaMUIbl YHEPTUHN ), TUITOTE3bI (THnoTe3a «mMupa PHK» V. I'unbepra);



YMEHHME BIAJeTh OCHOBHBIMM METOJAaMH HAy4YHOTO TIO3HAHMS, WCIONb3yEeMbIMH B
OMOJIOTUYECKUX WCCIEAOBAHUSAX JKUBBIX OOBEKTOB W OJKOCHUCTEM (OMHCAHUE, H3MEpPEHUE,
HaOJI0/IEHUE, YKCIIEPUMEHT), CITIOCOOaMU BBISBJICHHSI U OLIEHKH aHTPOIIOTCHHBIX W3MEHEHUU B
PUPOJIE;

YMEHHE BBIACNATh CYUICCTBEHHbIC NPU3HAKU: BHUAOB, OMOIreOIEHO30B, AKOCHUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIETro, ABIKYIIETO W pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
UTOMATPUIECKOTO ¥ CUMIIATPUIECKOTO BUI000PA30BAHUS, BIUSHUS JBIKYIIAX CHJT DBOJIOIUN
Ha reHO(OH]| MONYJSIUHU, NPUCIOCOOIEHHOCTH OPraHU3MOB K cpelie OOUTaHus, YyepelOBaHUs
HAIpPaBJICHUH 3BOJIOIUHU, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YyCTAaHABIMBATh B3aMMOCBS3M MEXIY IMPOIECCAMU DBOJIONUHU, IBUKYIIHMH
CWJIAMH aHTPOIOTeHEe3a, KOMIIOHCHTAMHU PA3JIMYHBIX 3KOCHUCTEM M MPHUCHOCOOJICHUSIMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBISTh OTIMYUTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpene oburaHusi, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aWMOCBSI3EH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTUYECKYI0O TEPMUHOIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBA pPOJICTBA OPraHM3MOB pA3HBIX CHCTEMAaTHYECKHX TPYII,
B3aMIMOCBSI3M OPTaHU3MOB M CpeIbl OOWTaHUs, €AMHCTBA YEIOBEYCCKUX pac, HEOOXOIMMOCTH
COXPaHECHHSI MHOT000pa3us BUJOB M IKOCHCTEM KaK YCIIOBHS COCYIICCTBOBAHHS TPHUPOJILI U
YeII0BEUECTBA;

YMEHHE pellaTh OUOJNIOTUYECKUE 3aJauyd, BBISBISATh MPUYMHHO-CIECICTBEHHBIC CBS3U
MEXY HCCIICyeMbIMU OHOJOTUYCCKHUMH TIPOIIECCAMU W SIBJICHUSMH, JeJIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHHH TTOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCIECPUMEHTAILHBIMUA CpPEICTBAMH,
bopMyITUpys 1IETbh HCCIICT0BAHMUS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBAaTh B Yy4eOHO-HMCCIENOBATENbCKOM paboTe Mo OMONOTHH, HKOJIOTUU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, W MYOJIWYHO MPEJCTABIATH
MOJTyYEHHBIC PE3YJIbTAThI HA YICHUYESCKUX KOHPEPEHITUSX;

YMCHHE OIICHWBATh THUIIOTE3bl W TEOPHUH O TMPOUCXOKICHUM IKU3HHU, UYEIOBEKa U
YeNOBEUYEeCKHX pac, O MPUYMHAX, MOCIEACTBUAX U CHOCO0aX MPEIOTBpAILIEHUS TII0OATBHBIX
U3MEHeHu# B buocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymien mpopecCuoOHAIbHON AeATETbHOCTH B
obnmactT  OWOJIOTHMH,  OKOJIOTHH, TMPUPOIOIOJIB30BAHUS, MEIAWIMHBI, OWOTEXHOJIOTHH,
TICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SHUCTBA, MUIIEBOW MPOMBIINIIEHHOCTH, YIIyOIsITh
MO3HABATENbHBII WHTEpEC, HAMpaBICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH
npodeccun M MPOJODKEHHE OMOJOrMYecKoro o0pa3oBaHMsS B OpraHM3alUsIX CpPeTHEro
MpOECCHOHAIBHOTO U BBICIIIETO 00pa30BaHUSI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne KoauuecTBo yacos DJIEKTPOHHbBIE
n/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Beero KoHTpoJbH Ipakruyeck  (uu¢pposbIe)
n ble padoThI ue padoTel o0pasoBareJbHbIE
pecypchbl
1 buonorus xak Hayka
2 JKuBBIE CHCTEMBI M UX U3YYEHUE 0.5 https://urok.1c.ru/
3 Buonorus KieTku 2 0.5 https://urok.1c.ru/
4 XuUMHYECKasi OpraHUu3aIus KJICTKA 10
5) Crpoenvuie u GyHKIUU KICTKU 8
6 OOMeH BellecTB U MpeBpallleHue YHEPTUU B KIIETKE 9
7 HacnencrBennast nnopmanus u peanusanus e€ B KJIETKe 9 0.5
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3MHOXEHHE U Pa3BUTHE OPTAaHU3MOB 8 15 https://urok.1c.ru/
11 E;f;;;:;;BHaYKa 0 HACJIEJICTBEHHOCTH U U3MEHUYNBOCTH ) 05 https://urok.1¢.ru/
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'enernka uenoseka 3 1
15 Cenexuust OpraHu3MoB 4 1 https://urok.1c.ru/
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4 1 1
17 PesepBHOE BpeMmst 1 https://educont.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 15



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX
1 POXA P t 4 https://urok.1c.ru/
MpeJICTaBICHU B OMOJIOTUI
Mukpo3BOIIOLHS U €€ PE3YNIbTATHI 14 1.5
MaxkposBoitonus 1 €€ pe3yabTarhl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P A P 15 1 2 https://urok.1c.ru/
3emuie
5 [TpoucXoxKIeHNEe YEIOBEKA — AHTPOIIOTEHES 10 1 1 https://urok.1c.ru/
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX
6 OPraHu3MOB M HaJIOPraHU3MEHHBIX CHCTEM 3 0.5 https://urok.1c.ru/
C OKpY’Karollei cpeaoi
7 Opranusmsl 1 cpeia 0OUTaHus 1.5
8 DKOJIOTUS BUJIOB U TOMYISAUN 0.5
9 DKoJorust cood1ecTB. DKOJIOTHYECKUE 12 1 1
CHCTEMBI
10 Brocdepa — riiobanbHas SKOCHCTEMA https://urok.1c.ru/
11 YenoBek U OKpysKarolas cpeaa 1
12 Pe3epBHOE BpeMst https://educont.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 8



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KounyecTBO 4acoB
n/ Tema ypoka Kourpons, | Ilpakrisec | Jlata DJIeKTpOHHbIe Hu(pOBbIE
n Beero | mere Kue H3yHICHUH o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
BHOMOTIA KaK KOMITICKCHAA Hayka i https://urok.1c.ru/library/biology/biol
KAK 92CTH COBPEMEHHOTO OGIIECTER 1 01.09.2023 ogiva 10 klass eorl O/tema 1 biolog
iva kak nauka/195186.phd
JKuBbIe cuCTeMBI M MX CBOIMCTBA 1 04.09.2023
https://urok.1c.ru/library/biology/biol
YpoBHEBas OpraHu3anus ;KUBbIX 1 07.09.2023 ogiya 10 kl/;.zlavanl vveden.ie v kl{rs
CUCTEM obshchey biologii/3 urovni organiza
tsii_zhivoy materii/192098.phd
Hcropust OTKpBITUS U U3YICHUS 1 08.09.2023
kieTku. Kinerounas teopust
Meroasl MOJIEKYJIIPHON U
KJIETOYHOW OMOJIOTHH.
[Tpaktuyeckas pabora «M3yuenue
METOJIOB KJICTOUHOU OMOJIOTHHI 1 0.5 11.09.2023
(xpomatorpadusi, anexTpodopes,
nuddepeHnrantbHoe
nentpudyruposanue, [11P)»
https://urok.1c.ru/library/biology/biol
XUMHUYECKUN COCTaB KJIETKH 1 14.09.2023 oglya_10 kl/;.zlavanl uBEEn 8 Yol
obshchey biologii/2_osnovnye svoys
tva_zhizni/191978.phd
MuHepanbpHble BELECTBA KIETKH, UX 1 15.09.2023



https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_1_biologiya_kak_nauka/195186.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_1_biologiya_kak_nauka/195186.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_1_biologiya_kak_nauka/195186.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/3_urovni_organizatsii_zhivoy_materii/192098.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/3_urovni_organizatsii_zhivoy_materii/192098.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/3_urovni_organizatsii_zhivoy_materii/192098.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/3_urovni_organizatsii_zhivoy_materii/192098.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/2_osnovnye_svoystva_zhizni/191978.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/2_osnovnye_svoystva_zhizni/191978.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/2_osnovnye_svoystva_zhizni/191978.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/2_osnovnye_svoystva_zhizni/191978.phd

Ouosoruyeckas poiib

10

Opranuyeckue BelecTBa KIEeTKH —
oenku. JlaboparopHas pabota
«O6Hapyx)eHHe OETKOB ¢ TOMOIIBIO
KAueCTBEHHBIX PEAKLUN»

CBoiicTBa, KIaccupuKaus u
byHKIIUM OEIKOB

OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
YrieBOAbl

0.5

18.09.2023

21.09.2023

22.09.2023

11

12

13

14

OpFaHI/I‘IGCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

Hyxneunossie kucnotsl. JJHK u
PHK. JIabopaTopHas pabota
«MccnenoBanne HyKJIEHHOBBIX
KHCJIOT, BBIJICJIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY

Crpoenue u pynkuuu ATO. [lpyrue
Hykneozuarpugocdarsl (HTD)
CexBennpoBanue [JHK. Metoms
T€HOMMKH, TPAHCKPUIITOMUKH,
POTEOMHUKHU

0.5

25.09.2023

28.09.2023

29.09.2023

02.10.2023

15

16

17

MeTto/1bl CTPYKTYPHOM OHOIOTHH

Tunel knerok. [Ipokapuornueckas
KJIETKa

CTpoeHune 2yKapuoTHYECKOMN KIIETKHU.

[IpakTuueckas padora «M3yuenue
CBOWCTB KJIETOUYHOW MEMOpPAHBD» €
NnpuMeHeHueM nugpoBoi

0.5

05.10.2023

06.10.2023

09.10.2023




Jadoparopun RELEON,nenTpa
«Touka pocra»

18

19

20

21

[ToBepxXHOCTHBIN amnmapar KIeTKU

OnHOMEMOpaHHBIC OPTaHOMIbI
kieTku. [IpakTudeckas pabora
«M3y4eHne NBYKCHHS ITUTOILIA3MbI
B PAaCTUTEJIBHBIX KIIETKAX)

[ToryaBTOHOMHBIE OPTaHOUBI
KJIETKW: MUTOXOHJIPUH, TUTACTUIBL.
JlaGopaTopHnas pabota
«HccnenoBanue mia3mMoian3a u
JETUIa3MOJIN3a B PACTUTENbHBIX
KJIETKax» ¢ NpuMeHeHueM
ungpoBoii 1adopaTopun
RELEON,uentpa «Touka pocra»

HeMeM6paHHHe OpTraHOnUAbI KJICTKH

0.5

0.5

12.10.2023

13.10.2023

16.10.2023

19.10.2023

22

Crtpoenue u QyHKIMH s11pa

20.10.2023

23

24

CpaBHUTENbHAS XapaKTEPUCTHKA
KJIETOK dyKapuoT. JlaboparopHas
pabora «/3yueHnue CTpOeHHUsI KIETOK
Pa3TUYHBIX OPTaHU3MOBY

ACCUMMIIAIMS U AUCCUMMIISALIIS —
JIBE CTOPOHBI MeTabonu3mMa. Tumsl
oOMeHa BemiectB. JlabopaTopHas
pabora «/3yueHne KaTaauTHIeCKOn
AKTUBHOCTH ()EPMEHTOB (Ha IIpUMEpe
aMUJIa3bl WK KaTajaasbl)» €
NnpuMeHeHueM uugpoBoi
Jadopatopun RELEON,nenTpa

0.5

0.5

23.10.2023

26.10.2023




«Touka pocTa»

DepMeHTaTUBHBIN XapaKTep
peaKIuii KJIETOYHOTo MeTaboIu3Ma.
JlaGopatopHnas pabora «3yueHue
(EepPMEHTATUBHOTO PACIICTIIICHUS

25 NEePOKCHIa BOJOPO/A B 0.5 27.10.2023
PACTUTENBHBIX U KUBOTHBIX
KJIETKaX» ¢ MpUMeHeHueM
uudpoBoii JadopaTopun
RELEON,uenTpa «Touka pocTa»
26 benku-akTUBaTOPHI U OCIIKH- 06.11.2023
HHTUOUTOPBI
https://urok.1c.ru/library/biology/kolle
. ktsiya interaktivnykh modeley po ob
27 ABTOTpOGHBIN TUTT OOMEHa BEIIECTB 09.11.2023 shehey biologii/laboratoriva kletochn
aya biologiya/4039.phd
https://urok.1c.ru/library/biology/biol
ogiva 10 klass eorl O/tema 4 zhizn
28 ®doTocuHTE3 10.11.2023 edeyatelnost kletki/4 1 tipy pitaniya
i_sposoby dobyvaniya pishchi/19551
7.phd
XemocuHtes. Jlaboparopnas pabota
29 «CpaBHEHHE TTPOIIECCOB 0.5 13.11.2023
(dboTOCHHTE3a M XEMOCHHTE3a
AHa’poOHBIEe OpraHu3MbL. Bus
30 6poxxenus. JlaboparopHas paboTa 05 16.11.2023
«CpaBHEHHE MTPOIIECCOB OPOKEHHS 1
JIBIX AHHSI
31 AdpoOHBIE OPTaHU3MBI. JTaIlbI 17.11.2023 https://urok.1c.ru/library/biology/biol



https://urok.1c.ru/library/biology/kollektsiya_interaktivnykh_modeley_po_obshchey_biologii/laboratoriya_kletochnaya_biologiya/4039.phd
https://urok.1c.ru/library/biology/kollektsiya_interaktivnykh_modeley_po_obshchey_biologii/laboratoriya_kletochnaya_biologiya/4039.phd
https://urok.1c.ru/library/biology/kollektsiya_interaktivnykh_modeley_po_obshchey_biologii/laboratoriya_kletochnaya_biologiya/4039.phd
https://urok.1c.ru/library/biology/kollektsiya_interaktivnykh_modeley_po_obshchey_biologii/laboratoriya_kletochnaya_biologiya/4039.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_4_zhiznedeyatelnost_kletki/4_1_tipy_pitaniya_i_sposoby_dobyvaniya_pishchi/195517.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_4_zhiznedeyatelnost_kletki/4_1_tipy_pitaniya_i_sposoby_dobyvaniya_pishchi/195517.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_4_zhiznedeyatelnost_kletki/4_1_tipy_pitaniya_i_sposoby_dobyvaniya_pishchi/195517.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_4_zhiznedeyatelnost_kletki/4_1_tipy_pitaniya_i_sposoby_dobyvaniya_pishchi/195517.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_4_zhiznedeyatelnost_kletki/4_1_tipy_pitaniya_i_sposoby_dobyvaniya_pishchi/195517.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_4_zhiznedeyatelnost_kletki/4_2_molekulyarnye_protsessy_rasshchepleniya_regulyatory_biomolekulyarnykh_protsessov/195522.phd

HHEPTeTHYECKOro oOMeHa

DHeprus MeMOpPaHHOTO rpaiueHTa

ogiya 10 klass eorl O/tema 4 zhizn

edeyatelnost kletki/4 2 molekulyarny

e protsessy rasshchepleniya regulyat

ory biomolekulyarnykh protsessov/19
5522.phd

32 npotoHoB. Cunre3 AT®: pabota 20.11.2023
npoToHHON AT®-cuHTa3bI
33 Peakiiuu MaTpudHOrO CHHTE3a 23.11.2023
34 TpaHCKpUIIIUSA — MaTPUYHBINA 94.11.2023
cunte3 PHK
35 Tpancismus u e€ 3rambl 27.11.2023
36 KoaupoBanue amunokucior. Ponp 30.11.2023
pubocom B OmocuHTe3e Oenka
37 Opranuzaiys reHoMa y mpoKapuoT u 01.12.2023
3YKapHoT
38 MonexyspHbIE MEXaHU3MBbI 04.12.2023
HKCIIPECCUU TEHOB Y IYKApUOT
https://urok.1c.ru/library/biology/biol
Bupycsl — BHEKIIeTOUHBIE (POPMBI -
H3HH 1 OGIAIATHELS IADASHTLI ogiva 10 klass eorl O/tema 7 selekt
39 3 © © Hapas ’ 0.5 07.12.2023 siya_organizmov_osnovy biotekhnolog
[Ipaktuueckas pabora «Co3nanue N . .
ii/7 5 tsarstvo virusy raznoobrazie i
MOJCI BUpyca» znachenie/195514.phd
40 Bupycusie 3a60ﬂeBa1jM${ YeJI0BeKa, 08.12.2023
YKUBOTHBIX, PACTCHUH
41 HanorexHomoruu B OMOIOTHH U 11.12.2023
MEIUIINHE
42 JKU3HEHHBIN MK KIETKA 14.12.2023



https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_4_zhiznedeyatelnost_kletki/4_2_molekulyarnye_protsessy_rasshchepleniya_regulyatory_biomolekulyarnykh_protsessov/195522.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_4_zhiznedeyatelnost_kletki/4_2_molekulyarnye_protsessy_rasshchepleniya_regulyatory_biomolekulyarnykh_protsessov/195522.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_4_zhiznedeyatelnost_kletki/4_2_molekulyarnye_protsessy_rasshchepleniya_regulyatory_biomolekulyarnykh_protsessov/195522.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_4_zhiznedeyatelnost_kletki/4_2_molekulyarnye_protsessy_rasshchepleniya_regulyatory_biomolekulyarnykh_protsessov/195522.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_4_zhiznedeyatelnost_kletki/4_2_molekulyarnye_protsessy_rasshchepleniya_regulyatory_biomolekulyarnykh_protsessov/195522.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_7_selektsiya_organizmov_osnovy_biotekhnologii/7_5_tsarstvo_virusy_raznoobrazie_i_znachenie/195514.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_7_selektsiya_organizmov_osnovy_biotekhnologii/7_5_tsarstvo_virusy_raznoobrazie_i_znachenie/195514.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_7_selektsiya_organizmov_osnovy_biotekhnologii/7_5_tsarstvo_virusy_raznoobrazie_i_znachenie/195514.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_7_selektsiya_organizmov_osnovy_biotekhnologii/7_5_tsarstvo_virusy_raznoobrazie_i_znachenie/195514.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_7_selektsiya_organizmov_osnovy_biotekhnologii/7_5_tsarstvo_virusy_raznoobrazie_i_znachenie/195514.phd

43 Marpuunsiii cunre3 JJHK 1 15.12.2023
Xpomocomsl. JTaboparopHast pabota
44 «M3yueHne XpoMoCOM Ha TOTOBBIX 1 0.5 18.12.2023
MUKpOTIpenaparax»
45 JleneHue KJICTKHM — MHTO3 1 21.12.2023
Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas pabota
46 «HaOmronenrne MuTo3a B KileTKax 1 0.5 22.12.2023
KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
47 Perynsiiust >KM3HEHHOTO ITUKJIIA 1 95 12,2023
KJIETOK
48 OpranusM Kak €IMHOE 11eJ10€ 1 28.12.2023
. https://urok.1c.ru/library/biology/biol
Txanu pacrenuii. JlaboparopHas ) i
49 pabota «M3yueHune TkaHen 1 0.5 20122023 &% L0_fglava_1_vvedenie_v_kurs
N obshchey biologii/3 urovni_organiza
PacTeHH tsii_zhivoy materii/191956.phd
https://urok.1c.ru/library/biology/biol
Tattit KHBOTHBIX H HIENOBEKa. ogiva 10 kl/glava 1 vvedenie v kurs
50 Ha6opuaTopHa$1 pabota «M3yueHnue 1 0.5 08.01.2024 obshchey biologii/3 urovni organiza
TKAHCH HHBOTHBIX tsii_zhivoy materii/192142.phd
Opranbl. CucTeMbl OPraHoB.
51 JlaGopaTtopHnast pabora «3yuenue 1 0.5 11.01.2024
OpTaHOB I[BETKOBOT'O PACTECHUS)
52 Ornopa Tena opraHu3MoB 1 12.01.2024
53 JIBm>KeHre OpraHu3MoB 1 15.01.2024
54 [Intanue oprann3mMoB 1 18.01.2024
55 [uTaHne MO3BOHOYHBIX KUBOTHBIX. 1 19.01.2024



https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/3_urovni_organizatsii_zhivoy_materii/191956.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/3_urovni_organizatsii_zhivoy_materii/191956.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/3_urovni_organizatsii_zhivoy_materii/191956.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/3_urovni_organizatsii_zhivoy_materii/191956.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/3_urovni_organizatsii_zhivoy_materii/192142.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/3_urovni_organizatsii_zhivoy_materii/192142.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/3_urovni_organizatsii_zhivoy_materii/192142.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/3_urovni_organizatsii_zhivoy_materii/192142.phd

[InmeBapurenpHas cucremMa

YeroBeKa
56 JlpixaHue opraHu3MoB 22.01.2024
57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 95 01.2024
YeroBeKa
58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 26.01.2024
59 KpoBeHocHas cuctemMa mo3BOHOYHBIX 99.01.2024
YKUBOTHBIX U Y€JIOBEKa
60 Brigenenue y opranu3mMoB 01.02.2024
61 3amura y OpraHu3MOB 02.02.2024
62 MMMmyHHas cucTemMa deioBeka 05.02.2024
63 PazpaxuMoCTh ¥ peryisinust y 08.02.2024
OpPTaHU3MOB
['ymopanbHast perynsuus u
64 SHJOKPUHHAsl CUCTEMA KUBOTHBIX U 09.02.2024
YyelnoBeKa
https://urok.1c.ru/library/biology/kolle
65 @®opMBbl pa3MHOKEHUST OPraHU3MOB 12.02.2024 :zzzvmsiirlzzti;\/lg \;I;hra:;?s/zle;/s:c?v:i
eorii_evolyutsii/4024.phd
66 [TomoBo€E pa3MHOKEHUE 15.02.2024
67 Meiio3 16.02.2024
["ameTorenes. OOpa3zoBanue u
Pa3BHUTHE TOJIOBBIX KJIETOK.
68 JlaGopatopHas pabora «3yueHue 0.5 19.02.2024
CTPOEHHUS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
69 NunuBuayanpHOE pa3BUTHE 22.02.2024



https://urok.1c.ru/library/biology/kollektsiya_interaktivnykh_modeley_po_obshchey_biologii/laboratoriya_osnovy_teorii_evolyutsii/4024.phd
https://urok.1c.ru/library/biology/kollektsiya_interaktivnykh_modeley_po_obshchey_biologii/laboratoriya_osnovy_teorii_evolyutsii/4024.phd
https://urok.1c.ru/library/biology/kollektsiya_interaktivnykh_modeley_po_obshchey_biologii/laboratoriya_osnovy_teorii_evolyutsii/4024.phd
https://urok.1c.ru/library/biology/kollektsiya_interaktivnykh_modeley_po_obshchey_biologii/laboratoriya_osnovy_teorii_evolyutsii/4024.phd

OpTraHru3MOB — OHTOI'CHE3

70

71

3akJiaJika OpraHoB M TKaHEH U3
3apOABIIIEBHIX JIUCTKOB

Poct u pa3zBuTHe )KUBOTHBIX.
JlaboparopHas paboTa «BblsiBieHue
MPU3HAKOB CXOJCTBA 3apObIIIeh
MO3BOHOYHBIX KUBOTHBIX)

0.5

26.02.2024

29.02.2024

https://urok.1c.ru/library/biology/biol
ogiva 10 klass eorl O/tema 5 razmn

ozhenie i individualnoe razvitie orga

nizmov/5 6 razvitie organizma ot za

rozhdeniya do smerti ontogenez/370
9.phd

72

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlaGopaTtopnast pabora «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILINX
pacTeHumn»

0.5

01.03.2024

73

74

75

76

HCTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHN KaK HAYKH

OCHOBHBIE TIOHATHUS U CUMBOJIBI
redetuku. JlabopatopHas padora
«/Ipo3odumna kak 00OBEKT
TEHETUYECKUX UCCIIET0BAHUI

3aKOHOMEPHOCTH HACJIEI0BAHUS
pU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3yueHne pe3ynbTaToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
Jpo30¢uiIh"

IluTomornueckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS

0.5

0.5

04.03.2024

07.03.2024

11.03.2024

14.03.2024



https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_5_razmnozhenie_i_individualnoe_razvitie_organizmov/5_6_razvitie_organizma_ot_zarozhdeniya_do_smerti_ontogenez/3709.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_5_razmnozhenie_i_individualnoe_razvitie_organizmov/5_6_razvitie_organizma_ot_zarozhdeniya_do_smerti_ontogenez/3709.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_5_razmnozhenie_i_individualnoe_razvitie_organizmov/5_6_razvitie_organizma_ot_zarozhdeniya_do_smerti_ontogenez/3709.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_5_razmnozhenie_i_individualnoe_razvitie_organizmov/5_6_razvitie_organizma_ot_zarozhdeniya_do_smerti_ontogenez/3709.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_5_razmnozhenie_i_individualnoe_razvitie_organizmov/5_6_razvitie_organizma_ot_zarozhdeniya_do_smerti_ontogenez/3709.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_5_razmnozhenie_i_individualnoe_razvitie_organizmov/5_6_razvitie_organizma_ot_zarozhdeniya_do_smerti_ontogenez/3709.phd

AHanu3upymroliee CKpeuuBaHue.

77 15.03.2024
Henonxnoe nomuHupoBanue
JuruOpuiHoe cKpenuBaHue.
IIpaxtnueckas padora «13yuenne
78 paitrireciad pabotd «syseHt 05 18.03.2024
pe3yabTaTOB TUTHOPUTHOTO
CKPELIMBAHUA Y IPO30(PHIIB»
€CKHE
79 [HuTonormyeckrue OCHOBHI 91.03.2024
JTUTHOPUTHOTO CKPELTMBAHUS
C
80 LEIJIEHHOE HACJIeJOBaHUE 99 03.2024
MPU3HAKOB
81 XpOMOCOMHasI TEOPUS 04.04.2024
HACJIEICTBEHHOCTH
82 I'eneTnka mona 05.04.2024
https://urok.1c.ru/library/biology/kolle
ktsiya interaktivnykh modeley po ob
83 T'eHoTHI KaK LENOCTHASA CUCTEMA 08.04.2024 Y ) N Y i o
shchey biologii/laboratoriya osnovy t
eorii_evolyutsii/4038.phd
84 FeHeTquCKHfI KOHTPOJIb Pa3BUTHS 11.04.2024
pacTeHui, ’KUBOTHBIX U YETIOBEKA
" .B
85 3MEHYMBOCTh MPU3HAKOB. Bubl 12.04.2024
N3MEHYUBOCTH
https://urok.1c.ru/library/biology/biol
ogiva 10 klass eorl 0/tema 6 nasle
86 MoaundukarmonHas ”3MEHUYNBOCTh 15.04.2024 | dstvennost i izmenchivost/6 2 izmen
chivost priznakov _organizma i eye ti
py/195512.phd
B o
87 SPHAIHONHLIE DAL T 0.5 18.04.2024

BapualMOHHas KpuBas.



https://urok.1c.ru/library/biology/kollektsiya_interaktivnykh_modeley_po_obshchey_biologii/laboratoriya_osnovy_teorii_evolyutsii/4038.phd
https://urok.1c.ru/library/biology/kollektsiya_interaktivnykh_modeley_po_obshchey_biologii/laboratoriya_osnovy_teorii_evolyutsii/4038.phd
https://urok.1c.ru/library/biology/kollektsiya_interaktivnykh_modeley_po_obshchey_biologii/laboratoriya_osnovy_teorii_evolyutsii/4038.phd
https://urok.1c.ru/library/biology/kollektsiya_interaktivnykh_modeley_po_obshchey_biologii/laboratoriya_osnovy_teorii_evolyutsii/4038.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_6_nasledstvennost_i_izmenchivost/6_2_izmenchivost_priznakov_organizma_i_eye_tipy/195512.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_6_nasledstvennost_i_izmenchivost/6_2_izmenchivost_priznakov_organizma_i_eye_tipy/195512.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_6_nasledstvennost_i_izmenchivost/6_2_izmenchivost_priznakov_organizma_i_eye_tipy/195512.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_6_nasledstvennost_i_izmenchivost/6_2_izmenchivost_priznakov_organizma_i_eye_tipy/195512.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_6_nasledstvennost_i_izmenchivost/6_2_izmenchivost_priznakov_organizma_i_eye_tipy/195512.phd

JlaboparopHas pabota
«MccnenoBanue 3aKOHOMEPHOCTEN
MOIM(PUKAITMOHHON U3MEHYUBOCTH.
[TocTpoeHue BapHallMOHHOTO psifa U
BapUAIMOHHON KPUBO»

I"enoTnnmyeckas N3MEHUYNBOCTb.

https://urok.1c.ru/library/biology/biol
ogiva 10 klass eorl O/tema 6 nasle

88 19.04.2024 dstvennost i izmenchivost/6 2 izmen
KomOunnaruBHas N3MEHYUBOCTD ] . . . )
chivost priznakov organizma i eye ti
py/195507.phd
https://urok.1c.ru/library/biology/biol
MyTtanuoHHas K3MEHYHBOCTD. )
Mpaxtideckas paGora «Mvra ogiva 10 klass eorl O/tema 6 nasle
15051
89 P p yratuny 0.5 22.04.2024 dstvennost i izmenchivost/6 2 izmen
Tpo30¢huiIbl (Ha TOTOBBIX . . . . .
chivost priznakov _organizma i eye ti
MHUKpOIIpenaparax )» 1195491.phd
3aKOHOMEPHOCTH MYTAI[HOHHOTO
90 npoiiecca. DNUTeHETUKA U 25.04.2024
SIMUT€HOMHKA
I'enernka yenoseka. [IpakTrnueckas
91 pabota «CocTaBieHHE U aHAIN3 0.5 26.04.2024
POAOCIIOBHOW
92 MeToapl MEAUIIMHCKOM T€HETUKHI 29.04.2024
3HaueHne MEIUIIMHCKONA T€HETHKHU B
[IPENOTBPAILEHUH U JIEYUEHUN
93 peAoTEpalt ! 02.05.2024
TeHETHYECKUX 3a00JIeBaHUI
qeJ0BeKa
OCHOBHBIE TTOHITHUS CEJIEKIIUH. https://urok.1c.ru/library/biology/biol
94 JlaGopatopHas pabora «3yueHue 0.5 03.05.2024 = ogiya 10 ki/glava 1 vvedenie v_kurs

COPTOB KYJIbTYPHBIX PACTEHUN U

obshchey biologii/4 znachenie prakt



https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_6_nasledstvennost_i_izmenchivost/6_2_izmenchivost_priznakov_organizma_i_eye_tipy/195507.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_6_nasledstvennost_i_izmenchivost/6_2_izmenchivost_priznakov_organizma_i_eye_tipy/195507.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_6_nasledstvennost_i_izmenchivost/6_2_izmenchivost_priznakov_organizma_i_eye_tipy/195507.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_6_nasledstvennost_i_izmenchivost/6_2_izmenchivost_priznakov_organizma_i_eye_tipy/195507.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_6_nasledstvennost_i_izmenchivost/6_2_izmenchivost_priznakov_organizma_i_eye_tipy/195507.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_6_nasledstvennost_i_izmenchivost/6_2_izmenchivost_priznakov_organizma_i_eye_tipy/195491.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_6_nasledstvennost_i_izmenchivost/6_2_izmenchivost_priznakov_organizma_i_eye_tipy/195491.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_6_nasledstvennost_i_izmenchivost/6_2_izmenchivost_priznakov_organizma_i_eye_tipy/195491.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_6_nasledstvennost_i_izmenchivost/6_2_izmenchivost_priznakov_organizma_i_eye_tipy/195491.phd
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_6_nasledstvennost_i_izmenchivost/6_2_izmenchivost_priznakov_organizma_i_eye_tipy/195491.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/4_znachenie_prakticheskoy_biologii/192020.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/4_znachenie_prakticheskoy_biologii/192020.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/4_znachenie_prakticheskoy_biologii/192020.phd

nopoa AOMalIHUX JKUBOTHBIX»

icheskoy biologii/192020.phd

MeTopl CeNeKIIMOHHON paboTHI.

95 JlaboparopHas pabota «3ydenue 1 0.5 06.05.2024

METO/IOB CEJIEKIIMU PACTCHUI»
https://urok.1c.ru/library/biology/biol
. ogiva 10 kl/glava 4 populyatsionno

JloCTHOKEHMS CEJICKIIMU PACTCHUH 1 ) . .

96 KUBOTHBIX. [IpakTHyeckas paboTa 1 0.5 10.05.2024 v!d‘ovoy uroveh zh|zn|/§0 wtorlya_raz
[ IpHBUBKa pacTeHib vitiya evolv.ut5|onnvkh |d.ev estestven

nyy otbor i ego formy iskusstvennyy
otbor i ego /191984.phd

CoxpaHeHnue, U3y4eHue u

97 HCIIOJIb30BAHHUE TCHETHUCCKHIX 1 13.05.2024
pecypcoB
buoTtexHonorus kak Hayka u oTpacib

98 npoun3BoAcTBa. IIpakTnueckasn 1 05 16.05.2024
pabora «3yuenne oObEKTOB
OMOTEXHOJIOTHUI

99 OCHOBHBIE Hal'ipaBJ'IeHI/IH 1 17.05.2024
CHHTETUYECKON OMOJIOTHH

100 XpOMOCOMHas ¥ TE€HHAsl NHKECHEPUS 20.05.2024

101 MenuuuHckre OMOTEXHOJIOTHHI 23.05.2024
PesepsHbeiit ypok. [ToBTOpeHuE,

102 000011IeHNEe, CHCTEMATH3AINS 1 24.05.2024
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 102 15

[TPOT'PAMME



https://urok.1c.ru/library/biology/biologiya_10_kl/glava_1_vvedenie_v_kurs_obshchey_biologii/4_znachenie_prakticheskoy_biologii/192020.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/30_istoriya_razvitiya_evolyutsionnykh_idey_estestvennyy_otbor_i_ego_formy_iskusstvennyy_otbor_i_ego_/191984.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/30_istoriya_razvitiya_evolyutsionnykh_idey_estestvennyy_otbor_i_ego_formy_iskusstvennyy_otbor_i_ego_/191984.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/30_istoriya_razvitiya_evolyutsionnykh_idey_estestvennyy_otbor_i_ego_formy_iskusstvennyy_otbor_i_ego_/191984.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/30_istoriya_razvitiya_evolyutsionnykh_idey_estestvennyy_otbor_i_ego_formy_iskusstvennyy_otbor_i_ego_/191984.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/30_istoriya_razvitiya_evolyutsionnykh_idey_estestvennyy_otbor_i_ego_formy_iskusstvennyy_otbor_i_ego_/191984.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/30_istoriya_razvitiya_evolyutsionnykh_idey_estestvennyy_otbor_i_ego_formy_iskusstvennyy_otbor_i_ego_/191984.phd

11 KJIACC

KoanuecTBo 4acoB

Ne
aTra
n/ Tema ypoxka Kontpoms | Hpakraec | [ DJIeKTpOHHbIe NN (ppoBbIE
Bceero HbIE Kue U3y4YeHUs
n o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 OpomtonuonHas Teopus Y. Jlapsuna 1 04.09.2023
https://urok.1c.ru/library/biology/biol
BIDKYILME CUJIBI PBOJIIOLIMY BHUOB ogiva 10 kl/glava 4 populyatsionno
p  Ammiym THHL BHA 1 05002023 2 -
o Y. /lapsuny vidovoy uroven zhizni/31 sovremenn
oe _uchenie ob evolyutsii/192092.phd
Bbopn0a 3a cymecTBoBanue,
3 €CTECTBEHHBIN U UCKYCCTBEHHBIH 1 07.09.2023
oTbop
dopMupoBaHUe CHHTETHUECKOU
4 PMHP 1 11.09.2023
TEOPHH IBOJIOIINH
JTalbl HBOJIIOIIOHHOIO IIPOIlecca:
5 t pott 1 12.09.2023
MHUKPOIBOJIIONHUS U MaKPOIBOITIOIUS
https://urok.1c.ru/library/biology/biol
ogiva 10 kl/glava 4 populyatsionno
Ionymsimusa — »neMeHTapHas vidovoy uroven zhizni/34 osobennost
6 Y P 1 14.09.2023 - ; .
€IUHUIA BOJIOIUU i _populyatsionno vidovogo urovnya z
hizni_znachenie izucheniya populyatsi
y i vidov genof/192088.phd
3aK0H T€HETHYECKOTO PAaBHOBECHS
Jx. Xapmau, B. Baitn6epra.
7 JlaGopaTtopHnasi pabota «BrisBiieHHE 1 0.5 18.09.2023

W3MEHYHBOCTH Y 0COO€H OJTHOTO
BUIA»



https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/31_sovremennoe_uchenie_ob_evolyutsii/192092.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/31_sovremennoe_uchenie_ob_evolyutsii/192092.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/31_sovremennoe_uchenie_ob_evolyutsii/192092.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/31_sovremennoe_uchenie_ob_evolyutsii/192092.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/34_osobennosti_populyatsionno_vidovogo_urovnya_zhizni_znachenie_izucheniya_populyatsiy_i_vidov_genof/192088.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/34_osobennosti_populyatsionno_vidovogo_urovnya_zhizni_znachenie_izucheniya_populyatsiy_i_vidov_genof/192088.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/34_osobennosti_populyatsionno_vidovogo_urovnya_zhizni_znachenie_izucheniya_populyatsiy_i_vidov_genof/192088.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/34_osobennosti_populyatsionno_vidovogo_urovnya_zhizni_znachenie_izucheniya_populyatsiy_i_vidov_genof/192088.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/34_osobennosti_populyatsionno_vidovogo_urovnya_zhizni_znachenie_izucheniya_populyatsiy_i_vidov_genof/192088.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/34_osobennosti_populyatsionno_vidovogo_urovnya_zhizni_znachenie_izucheniya_populyatsiy_i_vidov_genof/192088.phd

Jlaboparopnas pabota «CpaBHEeHHUE

8 DnemMeHTapHbIe (HaKTOPHI IBOITIOLUN 19.09.2023
9 OddexT ocHoBatena. dpdext 91.09.2023
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. U300 nomysiuii: 95.09.2023
reorpaduueckasi, OnoIorndecKas
https://urok.1c.ru/library/biology/biol
ogiya 10 kl/glava 4 populyatsionno
11 ECTGCTBCHHbeIUOT6Op — 96.09.2023 v?d.ovov urovel.'l zhizni/?o istoriya raz
HANpaBJIAIOMUH (aKTOp IBOIOIHN vitiya evolyutsionnykh idey estestven
nyy otbor i ego formy iskusstvennyy
otbor i ego /192138.phd
https://urok.1c.ru/library/biology/kolle
12 TosoBoii 0T60p 98.09.2023 ktsiya int.eraktjvnykh mo.delev po ob
shchey biologii/laboratoriya osnovy t
eorii_evolyutsii/4027.phd
[Tprcnoco0IeHHOCTh OPTaHU3MOB
KaK pe3yJIbTaT MUKPOIBOJIIOLIHNH.
13 JlaGopatopHas pabora «3yueHue 0.5 02.10.2023
apoMop(}030B U UANOAAANITAIIUHN Y
pacTeHUN U KUBOTHBIX»
[Tpumeps! npucrnocobaeHuit y
OpraHu3MOB: MOP(OIOTUIECKHE,
dbusnonornueckue, OMOXUMHUYECKHE,
14 noseneHueckue. JlaboparopHas 0.5 03.10.2023
pabora «IIpucnocobneHus
OpPTaHWU3MOB M X OTHOCHUTEIIbHAS
11€JIECO00Pa3HOCTHY
15 Bup, ero kputepuu u cTpyKTypa. 05 05.10.2023



https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/30_istoriya_razvitiya_evolyutsionnykh_idey_estestvennyy_otbor_i_ego_formy_iskusstvennyy_otbor_i_ego_/192138.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/30_istoriya_razvitiya_evolyutsionnykh_idey_estestvennyy_otbor_i_ego_formy_iskusstvennyy_otbor_i_ego_/192138.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/30_istoriya_razvitiya_evolyutsionnykh_idey_estestvennyy_otbor_i_ego_formy_iskusstvennyy_otbor_i_ego_/192138.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/30_istoriya_razvitiya_evolyutsionnykh_idey_estestvennyy_otbor_i_ego_formy_iskusstvennyy_otbor_i_ego_/192138.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/30_istoriya_razvitiya_evolyutsionnykh_idey_estestvennyy_otbor_i_ego_formy_iskusstvennyy_otbor_i_ego_/192138.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_4_populyatsionno_vidovoy_uroven_zhizni/30_istoriya_razvitiya_evolyutsionnykh_idey_estestvennyy_otbor_i_ego_formy_iskusstvennyy_otbor_i_ego_/192138.phd
https://urok.1c.ru/library/biology/kollektsiya_interaktivnykh_modeley_po_obshchey_biologii/laboratoriya_osnovy_teorii_evolyutsii/4027.phd
https://urok.1c.ru/library/biology/kollektsiya_interaktivnykh_modeley_po_obshchey_biologii/laboratoriya_osnovy_teorii_evolyutsii/4027.phd
https://urok.1c.ru/library/biology/kollektsiya_interaktivnykh_modeley_po_obshchey_biologii/laboratoriya_osnovy_teorii_evolyutsii/4027.phd
https://urok.1c.ru/library/biology/kollektsiya_interaktivnykh_modeley_po_obshchey_biologii/laboratoriya_osnovy_teorii_evolyutsii/4027.phd

BUJIOB 110 MOP(OJIIOTHYECKOMY

KPUTEPUIO»

16 CrpykTypa BHIA 09.10.2023

17 Bunoo6pa3oBanue kak pe3ynbTar 10.10.2023
MUKPO3BOIIOIUU

18 CBs13b MUKPOIBOJIIOIIUU U 12.10.2023
STUIEMUOJIOTUH
MakposBomtornus.

19 [TaneoHTONMOTMUECKHE METOIBI 16.10.2023
W3YYCHUS IBOJTIOIHH

20 buoreorpaduyeckue MeTobl 17.10.2023
U3YYEHHUS IBOJIIOIHH
OMOPHOJIOTHYECKHE U

21 CPaBHUTEIBbHO-MOP(OIOrHUECKHE 19.10.2023
METOJIbI U3YYCHHSI IBOTIOIIUU
MonekyIapHO-TEHETUYECKHUE,

22 OMOXMMHYECKHE U MAaTeMaTHYECKUE 23.10.2023
METOJTbI U3YICHHSI BOTFOIIUN

23 OO01re 3aKOHOMEPHOCTH BOJTIOIHH 24.10.2023
AnlanTiBHAas paauanus.

24 HepaBHOMepHOCTE TEMIIOB 26.10.2023
HBOIOLIUU

o5 Hay4Hble runIoTe36I IPOUCX 0K ICHUS 06.11.2023
JKU3HU Ha 3emIie

26 JloHay4dHbIe IPEACTABIECHUS O 07.11.2023
3apOKICHUU KU3HH

97 OcCHOBHBIE TaIlbl HEOPTAaHUYECKOU 09.11.2023

9BOJJIIOIIMH




28 ['unoTessl 3apoKaeHUs KUZHH 13.11.2023
Uctopus 3emiin 1 MmeToabl €€
n3yuenus. Jlaboparopuas padbora
29 I paTopHai p 05 14.11.2023
«/3yueHne U ONMCaHUE UCKOIMTAEMBIX
OCTaTKOB APEBHUX OPTaHU3MOBY
HavannHble dTansl opraHndecKkon
30 P 16.11.2023
3BOJIIOINU
31 DBOJIIOLUS HYKapUOT 20.11.2023
OCHOBHBIE TAITBI DBOJIIOLINH https://urok.1c.ru/library/biology/biol
pactutensHoro mupa. Ilpaktrueckas ogiya 10 kl/glava 2 biosfernyy urove
32 pabora «M3ydeHune ocoOeHHOCTEH 0.5 21.11.2023 n_zhizni/9 biologicheskaya evolyutsiy
CTPOEHUS PACTCHUMN Pa3HBIX a_v_razvitii_biosfery khronologiya raz
OTIEIIOB» vitiva zhizni na zemle/192033.phd
https://urok.1c.ru/library/biology/biol
0 ogiva 10 kl/glava 2 biosfernyy urove
CHOBHBIE ATAaIlbl SBOJIIOIIUHU
33 H 23.11.2023 n_zhizni/9 biologicheskaya evolyutsiy
’KUBOTHOTO MHUpa L .
a Vv razvitii biosfery khronologiya raz
vitiva zhizni na zemle/192080.phd
DBOIOHAS KUBOTHBIX.
ITpakTnueckas padora «3yuenne
34 P P i 0.5 27.11.2023
0COOEHHOCTEN CTPOCHUS
MO3BOHOYHBIX YKUBOTHBIX)
https://urok.1c.ru/library/biology/biol
P 3 ogiva 10 kl/glava 2 biosfernyy urove
a3BUTHE KU3HU Ha 3eMJIe 110 3paM U
35 p 28.11.2023 n_zhizni/9 biologicheskaya evolyutsiy
rnepuoaamM L .
a Vv razvitii biosfery khronologiya raz
vitiva zhizni na zemle/191947.phd
MaccoBble BEIMUPAHUS —
36 P 30.11.2023

OKOJIOTMYCCKHUE KPU3HCHI ITPOIIIOTO



https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/9_biologicheskaya_evolyutsiya_v_razvitii_biosfery_khronologiya_razvitiya_zhizni_na_zemle/192033.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/9_biologicheskaya_evolyutsiya_v_razvitii_biosfery_khronologiya_razvitiya_zhizni_na_zemle/192033.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/9_biologicheskaya_evolyutsiya_v_razvitii_biosfery_khronologiya_razvitiya_zhizni_na_zemle/192033.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/9_biologicheskaya_evolyutsiya_v_razvitii_biosfery_khronologiya_razvitiya_zhizni_na_zemle/192033.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/9_biologicheskaya_evolyutsiya_v_razvitii_biosfery_khronologiya_razvitiya_zhizni_na_zemle/192033.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/9_biologicheskaya_evolyutsiya_v_razvitii_biosfery_khronologiya_razvitiya_zhizni_na_zemle/192080.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/9_biologicheskaya_evolyutsiya_v_razvitii_biosfery_khronologiya_razvitiya_zhizni_na_zemle/192080.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/9_biologicheskaya_evolyutsiya_v_razvitii_biosfery_khronologiya_razvitiya_zhizni_na_zemle/192080.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/9_biologicheskaya_evolyutsiya_v_razvitii_biosfery_khronologiya_razvitiya_zhizni_na_zemle/192080.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/9_biologicheskaya_evolyutsiya_v_razvitii_biosfery_khronologiya_razvitiya_zhizni_na_zemle/192080.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/9_biologicheskaya_evolyutsiya_v_razvitii_biosfery_khronologiya_razvitiya_zhizni_na_zemle/191947.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/9_biologicheskaya_evolyutsiya_v_razvitii_biosfery_khronologiya_razvitiya_zhizni_na_zemle/191947.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/9_biologicheskaya_evolyutsiya_v_razvitii_biosfery_khronologiya_razvitiya_zhizni_na_zemle/191947.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/9_biologicheskaya_evolyutsiya_v_razvitii_biosfery_khronologiya_razvitiya_zhizni_na_zemle/191947.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/9_biologicheskaya_evolyutsiya_v_razvitii_biosfery_khronologiya_razvitiya_zhizni_na_zemle/191947.phd

CoBpeMeHHbIN IKOJOTUYECKUM

37 04.12.2023
KPHU3HUC, €ro 0COOEHHOCTH

38 CoBpemMeHHas cuctema 05.12.2023
OpPTaHUYECKOTO MPOIILIIOTO

39 OcHOBHBIE CHCTEMAaTUYECKUE 07.12.2023
IPYIIbl OPraHU3MOB

40 AHTpOMOJIOTHSI — HayKa O YEJIOBEKE 11.12.2023

41 OCHOBHBIE CTaJUX aHTPOIIOI'eHE3a 12.12.2023

42 PasButne npencrasieHuit o 14.12.2023
MIPOUCXOXKICHUN YeTIOBEKa
Mecro 4enoBeka B CUCTEME
opraamdeckoro mupa. JlaboparopHas

43 pabora «3yuenue ocobeHHOCTEHN 0.5 18.12.2023
CTPOCHUSI CKEJIeTa YelIOBeKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM)

44 JIBIKyIIIME CUITBI aHTPOTIOTEHE3a 19.12.2023
CooTHoIIeHre OMOTOTUIECKUX U

45 COLIMATLHBIX ()aKTOPOB B 21.12.2023
aHTpPOTIOTEHE3e

46 [TaneoreHeTrka u majcoreHOMUKa 25.12.2023

47 DBOJIIOIMUSI COBPEMEHHOT'O YETIOBEKA 26.12.2023
Uenoseueckue pacsl. [IpakTudeckas

48 pabota «/3ydyeHue 3KOI0rnYecKuxX 0.5 28.12.2023
aJanTanui 4eI0BeKa»

49 MeXTHCIUTTMHAPHBIC METO,TBI 08.01.2024
AHTPOTIOJIOTHHU

50 3apoxaeHUE U PA3BUTUE IKOJIOTUU 09.01.2024

51 Mertoapl skonoruu. JlaboparopHas 0.5 11.01.2024




pabora «3yueHnue MeTo0B
9KOJIOTUYECKUX HCCIICIOBAHUI

52

53

54

55

3HaYeHNE YKOJIOTUYECKUX 3HAHUM
JUTS YeJIOBEKa

Okonoruyeckue HakTopsl

AbGuotuueckue daktopbl. CBET Kak
9KOJIOTHYECKUi (haKkTop.
JlaboparopHas pabota «BblsiBieHue
MPUCTIOCOOICHHI OPraHU3MOB K
BIIUSTHUIO CBETa» ¢ NPUMeHeHHueM
uugpoBoii 1adopaTopun
RELEON,uentpa «Touka pocra»

AbuoTtnueckue GpaxkTopsl.
TeMneparypa Kak d9KOJIOTHYECKUI
daktop. JlaboparopHas pabota
«BrIgBrEHNE pUCTIOCOOIEHUH
OpPraHU3MOB K BIHMSHHUIO
TEMIEPATYPHD» ¢ IPMMEHeHHeM
undgposoii 1adopaTopuu
RELEON,uentpa «Touka pocra»

0.5

0.5

15.01.2024

16.01.2024

18.01.2024

22.01.2024

https://urok.1c.ru/library/biology/biol
ogiva 10 kl/glava 2 biosfernyy urove
n_zhizni/15 ekologicheskie faktory i i
kh znachenie/192206.phd

https://urok.1c.ru/library/biology/biol
ogiva 10 kl/glava 2 biosfernyy urove

n_zhizni/15 ekologicheskie faktory i i
kh znachenie/192031.phd

56

AbGuotnueckue GpakTopsl.
BraxxHOCTE Kak KOJIOTHUSCKHI
daktop. JTaboparopHas pabota
«AHaTOMHYECKHE OCOOCHHOCTH
pacTeHuii U3 pa3HbIX MECT
obuTaHus»

0.5

23.01.2024



https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/15_ekologicheskie_faktory_i_ikh_znachenie/192206.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/15_ekologicheskie_faktory_i_ikh_znachenie/192206.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/15_ekologicheskie_faktory_i_ikh_znachenie/192206.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/15_ekologicheskie_faktory_i_ikh_znachenie/192206.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/15_ekologicheskie_faktory_i_ikh_znachenie/192031.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/15_ekologicheskie_faktory_i_ikh_znachenie/192031.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/15_ekologicheskie_faktory_i_ikh_znachenie/192031.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/15_ekologicheskie_faktory_i_ikh_znachenie/192031.phd

S7 Cpenpl oOuTaHus: OPraHu3MOB 1 25.01.2024
58 buonornueckue puTMbI 1 29.01.2024
59 Kvzaennsie popMBbI OPraHU3MOB 1 30.01.2024
60 buotndeckue GaxTopsr 1 01.02.2024
https://urok.1c.ru/library/biology/biol
3HavyeHHE OMOTHYCCKUX ogiva 10 kl/glava 3 biogeotsenotiche
61 B3aUMOJICUCTBUN 11 1 05.02.2024 sI‘<iv un.’oven zhizni/19 sovmestr‘1ava z
CYIIIECTBOBAHMs OPraHU3MOB B Cpe/ie hizn vidov v_biogeotsenoze prisposo
oOuTaHus bleniva vidov k sovmestnoy zhizni v
biogeotsenoza/192115.phd
62 DKOJIOTUYECKUE XapAKTEPUCTUKU 1 06.02.2024
MOTTYJISIITAH
OcHoOBHBIE TTOKa3aTeNN MOMYJISIHNN:
63 YHUCIICHHOCTb, INIOTHOCTb, 1 08.02.2024
BO3pacTHAs U MOJIOBasi CTPYKTypa
OCHOBHBIE TIOKA3aTEIIN TOMYJISIIHHN:
64 POXKIAEMOCTB, IPUPOCT, TEMII POCTAa, 1 12.02.2024
CMEPTHOCTh, MUTPALIUU
65 DKOJIOTHYECKasi CTPYKTypa 1 13.02.2024
MOTTYJISIITAH
66 JnHamuKa nonyJssAnuu u eé 1 15.02.2024
PeTYIISIHS
67 KpuBbie pocta yricieHHOCTH 1 10.02.2024
nomynsiiiy. KpuBble BBKUBaHUS
DKoyIoruueckas HuIlla BUIA.
gg  radoparopias padora 1 0.5 20.02.2024

«[IpucrocobneHust ceMsiH pacTeHU i
K PacCeIICHUIO»



https://urok.1c.ru/library/biology/biologiya_10_kl/glava_3_biogeotsenoticheskiy_uroven_zhizni/19_sovmestnaya_zhizn_vidov_v_biogeotsenoze_prisposobleniya_vidov_k_sovmestnoy_zhizni_v_biogeotsenoza/192115.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_3_biogeotsenoticheskiy_uroven_zhizni/19_sovmestnaya_zhizn_vidov_v_biogeotsenoze_prisposobleniya_vidov_k_sovmestnoy_zhizni_v_biogeotsenoza/192115.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_3_biogeotsenoticheskiy_uroven_zhizni/19_sovmestnaya_zhizn_vidov_v_biogeotsenoze_prisposobleniya_vidov_k_sovmestnoy_zhizni_v_biogeotsenoza/192115.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_3_biogeotsenoticheskiy_uroven_zhizni/19_sovmestnaya_zhizn_vidov_v_biogeotsenoze_prisposobleniya_vidov_k_sovmestnoy_zhizni_v_biogeotsenoza/192115.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_3_biogeotsenoticheskiy_uroven_zhizni/19_sovmestnaya_zhizn_vidov_v_biogeotsenoze_prisposobleniya_vidov_k_sovmestnoy_zhizni_v_biogeotsenoza/192115.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_3_biogeotsenoticheskiy_uroven_zhizni/19_sovmestnaya_zhizn_vidov_v_biogeotsenoze_prisposobleniya_vidov_k_sovmestnoy_zhizni_v_biogeotsenoza/192115.phd

69 Bun kak cucreMa oy isiuii 22.02.2024

20 3aKOHOM€pHOCTI/I MOBEJICHUSI U 96.02.2024
MUTpalui >KHBOTHBIX

7 Co00111eCTBO OPraHu3MOB — 97 02.2024
OHOLIEHO3

72 DKocucrema Kak OTKpbITasi cucTeMa 29.02.2024

73 KpyroBoport BeliecTs 1 MoToK 04.03.2024
SHEPIHH B DIKOCUCTEME

74 OCHOBHBIE TIOKA3aTEIH YKOCUCTEMBI 05.03.2024

75 DKOJOTUYECKHE MUPAMUIBI 07.03.2024

76 W3meHenus cooOiecTs — 11.03.2024
CYKIIECCUH
[IpupoaHbIE S5KOCUCTEMBI.

77 DKOCHCTEMBI 03€p U PEK. 12.03.2024
DKOoCHCTEMBI MOPEN U OKEaHOB
[TpupoHbIE SKOCHCTEMBI.

78 DKOCHUCTEMBI TYHJIP, JIECOB, CTEIICH, 14.03.2024
yCTHIHB

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI 18.03.2024
Ypboskocucremsl. [IpakTuueckas

80 pabota «/3ydeHue U OTIMCaHNe 0.5 19.03.2024
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aNMOIEHCTBUI 0.5 21.03.2024
OpPraHU3MOB B dKOCHCTEMax
MexaHu3MBbl BO3ACUCTBUSA

82 3arpsI3HEHUH pa3HbIX TUIIOB HA 04.04.2024

CcyOOpraHu3MEHHOM,




OpTraHu3MCHHOM, MOIMMYJIAINOHHOM U
OKOCHUCTCMHOM YPOBHAX

buochepa — obmernmanerapHas

https://urok.1c.ru/library/biology/biol
ogiva 10 kl/glava 2 biosfernyy urove

n zhizni/13 osobennosti biosfernogo

83 08.04.2024 o N
o0omnouka 3emiu urovnya organizatsii zhivoy materii
i_ego rol v obespechenii zhizni na z
€/191970.phd
B. N.
84 Yuenue B. U. Bepnajackoro o 09.04.2024
ouocdepe
85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 11.04.2024
ouocdepsr
86 KpyroBopoTs! BeliecTB u 15.04.2024
OMOreOXMMHUYECKHE IUKITBI
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE 16.04.2024
OMOMBI CyIIN
88 YcToitunBoCTh OHOChephI 18.04.2024
89 DKOJIOrnyeckre KpU3uChl U Ux 99 04.2024
MPUYMHBI
90 BosneticTBue uenoBeka Ha 6uochepy 23.04.2024
o1 AHTpOHOl“eHHUOC BOSILCI/ICTBE/IG Ha 95.04.2024
PaCTUTENBHBIA U )KHBOTHBIA MU
92 OxpaHna npupo/sl 29.04.2024
93 OCHOBHBIE TIPUHIIHITBI YCTOHYNBOTO 30.04.2024
Pa3BUTHS YEIIOBEUECTBA U IPUPOIBI
PanuonansHoe
94 IIPUPOIONIOIB30BAHUE U COXPAHEHHE 02.05.2024

OMOJIOTHYECKOro pa3HOOOpa3us



https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/13_osobennosti_biosfernogo_urovnya_organizatsii_zhivoy_materii_i_ego_rol_v_obespechenii_zhizni_na_ze/191970.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/13_osobennosti_biosfernogo_urovnya_organizatsii_zhivoy_materii_i_ego_rol_v_obespechenii_zhizni_na_ze/191970.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/13_osobennosti_biosfernogo_urovnya_organizatsii_zhivoy_materii_i_ego_rol_v_obespechenii_zhizni_na_ze/191970.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/13_osobennosti_biosfernogo_urovnya_organizatsii_zhivoy_materii_i_ego_rol_v_obespechenii_zhizni_na_ze/191970.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/13_osobennosti_biosfernogo_urovnya_organizatsii_zhivoy_materii_i_ego_rol_v_obespechenii_zhizni_na_ze/191970.phd
https://urok.1c.ru/library/biology/biologiya_10_kl/glava_2_biosfernyy_uroven_zhizni/13_osobennosti_biosfernogo_urovnya_organizatsii_zhivoy_materii_i_ego_rol_v_obespechenii_zhizni_na_ze/191970.phd

3emin

O000111EeHME 110 TEME

95 N 1 06.05.2024
«MUKPOIBOJIIOIHS U €€ Pe3yIbTaThD»

96 O000111EeHME 110 TEME ) 1 07.05.2024
«MakKpOo3BOJTIONUS U €€ Pe3yJIbTaThD»
O0001enue Mo TeMe

97 «IIpoucxoxeHue 1 pa3BUTHE KUIHU 1 13.05.2024
Ha 3eMiie»
O0001enue Mo TeMe

98 «[IporcxoxIeHNE YeIoBeKa — 1 14.05.2024
AHTPOTIOTEHE3»
O0600611IEHNE 10 TEME «IKOJIOTHUSI —

99 HayKa O B3aUMOOTHOIICHUSX 1 16.05.2024
OpPTaHU3MOBY

100 O0606menue mo TeMe «OpraHu3mMbl U 1 90.05.2024
cpena oOuTaHUS»

101 O06o0611IEHNE TTO Tel\il'e «DKoJIoTH 1 91.05.2024
BHUIOB U TTOMYJISIIHAI

102 O606mmenue o Teme «bruocepa — 1 93.05.2024
riio0anbLHas SKOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue;
nop penakuuei [Taceunuka B.B., Akunoneproe odiiectBo «M31aTeabcTBO
«IIpocBemenue»

buonorus 11 knacc, yrmyonenusiii yposens, B.B.Ilaceunuk, m."[Ipocsemienue"

2019

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
buonorus. 5-11 kiaccel: pa3BepHyTOE TeMaThdecKoe ranupoanne. Y MK

"JInausa xu3an" nox penakuuei B. B. [Taceunuka

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://www.ebio.ru/index-1.html,http://biologylib.ru/catalog/,

http://biologylib.ru/catalog/






