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HOSACHUTEJIBHAS 3AIITUCKA

[Iporpamma no yue6HOMY npeaMety "buonorus" (manee - 6M0IOTH) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit @enepannm»y, ®I'OC COO, Konnenumu mnpenogaBaHus
yuebHoro npeamMera «bHoIOTUsS» U OCHOBHBIX IMOJIOKEHHUH (enepanbHoil pabodeit mporpaMMel
BOCIUTAHHUS.

VYueOnsii npenMer «buosorus» yrimyonéHHoro ypoBHs wuszydeHus (10—11 xkmaccer)
SBIISICTCA OJHUM M3 KOMIIOHEHTOB IPEIMETHOH 001acTu «ECcTeCTBEHHO-HAYUHBIE MPEAMETHI.
Cornacuo monoxenussm OI'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, HM3y4YaeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnmnanv 00y4eHus Ha YpOBHE CPETHET0
oOuiero o0pa3oBaHMsI M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]Y OCHOBHBIM OOIIUM,
CpeOHMM OOLIMM, CpelHUM NpPOoPECCHOHATBHBIM U BBICHIMM O0pa3zoBaHHeM. B To ke Bpems
KaX/IbI U3 3THX y4eOHBIX MPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHOPUTETHOE PEIICHUE
0o0pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3aHHBIX C MpodopueHTanuein
0o0y4Jaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOHW O00JacTH Hay4HOro 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEAMIIMHOM, SKOJOTHUEU, ICHUXOJIOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosorus" naér nmpencraBiieHre O IS U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yriyOJaEHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKaHHE, €ro CTPYKTYpPHpOBaHHE IO pas3feliaM U TeMmaw,
pacripenieneHue 1mo Kiaccam, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOIro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OMOJIOTUU peann30BaH MPHHIIMII
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO O00IIero o0pa3oBaHus,
Onmaromaps 4yemMy [pOCMaTpHUBAaeTCs  HAlpPaBICHHOCTh Ha  MOCJEAYyIOIllee  pa3BUTHE
OMOJOTHYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJOTHUECKOTO MBIIIUIEHUS, MPEJCTaBICHUNA O 3A0pOBOM 0Opasze KHM3HM, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHUS K OKpyXarolled NpupoHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buomorus» B peanu3anuu
tpeboBanuiit ®I'OC COO Kk mIaHUpPyEeMBbIM JUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pe3ynpraTaM oOydeHHs U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
NeSITeIbHOCTH OOYYaloIUXCs M0 OCBOCHMIO COZAEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VYueOHnblii npeamer «buonorus» Ha ypoBHE CpeHEro oO0Iiero oOpa3oBaHHs 3aBeplIacT
Ounonoruveckoe oOpa3oBaHUe B IIKOJE U OPUEHTHPOBAH Ha paCIIMpPEHUE U yriyOJieHne 3HaHUMN
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojoruw,
HMOpHUOJIOTUN W OMOJOTUU PAa3BUTHS, T€HETHKHU, CEJEKIMH, OMOTEXHOJOTUH, 3BOJIOLHUOHHOIO
YUEHUS U IKOJIOTHH.

Wzyuenue yuebHOrO mpeameTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpPHEHTHUPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX M OpPraHM3alMsIX CPEJHEro npodeccuoHaabHOro oopasoBanus. OCHOBY €ro COJEpKaHUS
COCTaBJISiET CUCTEMa OMOJOTMYECKUX 3HAHUHM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUMMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3efoB OHMOJOTMHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS TOTY4YalOT pa3BUTHE. Tak, pacUIUpEeHbl U YrIyOIeHbI
OMOJIOTHYECKHE 3HAHUS O PAacTeHMSX, >KUBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,



OOIMX 3aKOHOMEPHOCTSX MKHU3HH, JONOJHHUTEIbHO BKJIKOYEHBl OMOJIOTMYECKHE CBEIEHUS
IPUKIIAJHOTO M MOMCKOBOIO XapakTepa, KOTOpPhIE MOXKHO HCIIOJIb30BaTh KAaK OPUEHTHUPHI AJIs
nocienyomero Beidopa npodeccun. BozMokHa Takxke MHTErpanus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSMH, MOJTYYEHHBIMU O0yYarOIIUMUCS IPU U3y4EHUH QU3UKH, XUMHH,
reorpauu U MaTeMaTHKH.

Crpykrypa mnporpammsl 1o ydeOHOMy ImpeaMery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS )KUBBIX CHUCTEM PA3HOI'O YPOBHs OpraHU3alLluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emile, COXPAaHEHUs OMOJIOrMYECKOro pa3HooOpa3us
wianetsl. Tak, B 10 kiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKIUH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTHH, aKTyaJU3upPylOTCs 3HAaHUS OO0ydarolMXcs MO OOTaHUKE, 300JI0TUHM, aHATOMMH,
¢usuonoruu yenoseka. B 11 kiacce n3ydaroTcsi SBOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
yuaeHue o buocdepe.

VYueOublii mpenmer «buomorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTHYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB M MPaBUJI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHUHBI MHpa, 3HAHUH O CTPOEHUH, MHOr00Opasuu U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICOBAHUSX B OHOJOTMU, NMPUKIAIHBIX ACIEKTaX
Ouonornyeckux 3HaHui. [[ng pa3BUTHS U MOJJEp)KaHUS MHTepeca O0y4aromuXcst K OHOJIOruu
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuaa B COJEpKaHUU MPOrPaMMBI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEN CTAHOBJICHHMS W PA3BUTHsSI TOW WA MHOU
oOnacTu OMOJIOrMM, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeikHBIX YUEHBIX B PELIEHUE Ba)KHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Llenp u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
0o0y4JarIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHUI UCIONIb30BaTh ATH 3HaHMS B (OPMUPOBAHUU MHTEpEca
K onpeaenéHHoi o0nacTu MpodecCHOHATBHON NEATENbHOCTH, CBA3AHHON ¢ OMOJNOTHEH, HIn K
BBIOOpY yueOHOT0 3aBeIeHHs I IPOAOIKEHHUS OMOJIOTHYECKOr0 00pa30BaHuUs.

Joctuxenue nenu u3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
o0ecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHME OOYyYaroIMMHUCS  CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUsSX, KOHLEMIMIX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBHIIaX,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KapTUHY MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHU3M, MOMYJISIHS, BHI,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OMOJIOTHH;

O3HAKOMJICHHE  OO0ydYaromMxcsi €  METOJAaMH  TO3HAHMUA  JKUBOM  NPHUPOABI:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMYECKUX HayK (MOJEKYJISIpHOU U KJIETOYHON OMoJoruu,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLIUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMONIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIeI0OBaHU B saboparopun W B mpupoae (HaOnoleHue, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIeHUE OOYYarOIMMHUCS YMEHHSIMU: CaMOCTOSITE€IbHO HaXOJAUTh, AHAIU3MPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(OPMAIINIO; TTOJIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBS3b MEXIY pa3BUTUEM OWOJOTMM U  COLMAIBHO-



SKOHOMMYECKUMU M SKOJOTHYECKHMMH MpoOJieMaMy YeJOBEYeCTBa; OLEHUBATh IOCIEICTBUS
CBOCH JeATENPHOCTH 110 OTHOIIEHUIO K OKpY)KaIoLled NpUpOAHOl cpenae, COOCTBEHHOMY
30POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIO/ACH; OOOCHOBBIBATH M COOJIOJATh MEpHI
npoduIakTUKU UHQEKIMOHHBIX 3a00JIeBaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U 0OecTeyeHHs
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu3OoBaThb COBPEMEHHBbIC Hay4YHBIE OTKPBITUS B 00JacTH
OHOJIOTHH,

pa3BUTHE y 00YYaIONINXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHH,
pemaeMbpIMi €10 ITPpoOJIeMaMy, METOJOJIOTHEel OWOOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
OKCIEPUMEHTAIBHBIX HCCIICOBAHUM, peIIeHus OWOJIOTHYECKUX 33734, MOJCIMPOBAHUS
OHOJOrH4YeCcKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMsS K JKUBOHW MPHUPOJE B LEJIOM U K
OTHENbHBIM €€ O0beKTaM M SBJICHUSM; (OpPMHUPOBAHME HKOJOTHYECKOW, Te€HETHYECKON
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHUS B TPUPOJC; WHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHUH;

npuoOpeTeHue 00y4arIMMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(coOnrosmenue mMpaBWJI TOBENCHHS B MPHUPOJE, OXPaHbI BHJOB, AIKOCHUCTEM, OHOCHEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0POBBSl U 3/I0POBBSl OKPYKAIOUIMX JHOACH (COONIONEHHST Mep
npodunaktuku  3aboneBaHuii, oOecreyeHne  OE30MACHOCTH  KHU3HEACSITEIBHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOrMYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBMM JJIi OCO3HAHHOIO BbIOOpa OOYyYaIOUIMMHCS WHIUBUAYaIbHON
0o0pa3oBaTeNbHON  TPAaeKTOpUHU, CHOCOOCTBYIOLIEH mocienymmeMy npodhecCHOHATbHOMY
CaMOONPEEICHUIO, B COOTBETCTBUU C WHIMBUIYaJbHBIMA HMHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO0miee ymuClIO YacoB, OTBEACHHBIX HA H3y4YeHHE OMOJIOTMHM Ha YIriyOJE€HHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 wgaca (3 waca B
Hezeno), B 11 kmacce — 102 gaca (3 vaca B Hezento).

OTb6op opraHu3alMOHHBIX  (OpPM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYIIIECTBIISIETCS C YYETOM CHEUM(PHUKU €ro COJEp>KaHUS U HANpPaBIEHHOCTU HA MPOAOKEHHE
Ouoornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICILIETO
o0Opa3oBaHusl.

OO0s3aTeNnbHBIM YCIOBUEM IMPH O0y4EHMM OMOJIOTMM Ha YIiayOJIEHHOM YpPOBHE SBIISETCS
MpOBEJCHUE JAa0OpaTOPHBIX U MpakTHdeckux pabor. Takke yuyacThe oOydalOIMXCS B
BBIMIOJIHEHUH  TPOEKTHBIX U y4eOHO-HCCIIEJIOBATENIbCKUX  paboT, TeMaTuKka KOTOPBIX
ONpEACIAETCS YUYUTEIIEM Ha OCHOBE MMEIOIIMXCS MaTepUAbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyznapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku u u3ydaemble UMHU MpobiieMbl. DyHIaMEHTalbHbIC, MPHUKIAJHbIE U
MOMCKOBBIC HAYYHbIE HCCIIEAOBAHUS B OMOJIOTHH.

3naueHue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI
mupa. [Ipodeccuun, cBs3anHbie ¢ Owonorueil. 3HaueHUE OWOJOTMH B MPAKTHYCCKON
JIEATEIbHOCTH YEJIOBEKA: MEJIMIIMHE, CEJIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXpaHEe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. Japeun, Y. I'apseid, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunukos, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuner u cxembl: «CBsI3b OMOJIOTHUH C JPYTUMH Haykamu», «CrucreMa OMOJIOTHYECKUX
HAYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XAMHYECKOTO COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCTh, CIIOXKHOCTb W  YHOPSAOYEHHOCTh
CTPYKTYpPBI,  OTKPBITOCTb, CaMOOpraHU3alus, CAaMOBOCIIPOU3BEIACHHUE, PA3APAKUMOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, nzydaromiue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbix cucteM. Meroabl Ouonornyeckoi Hayku. HaOmronmenue, usmepeHwue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHoil. [lmanupoBanue »skcnepumenta. IlocraHoBka W mpoBepka rumnote3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ AoCTOBepHOCTh. Pazopoc B Guonmorndyeckux AaHHbIX. OlieHKa
JIOCTOBEPHOCTH TIOJYUYEHHBIX PE3yNbTaTOB. [IpUYMHBI UCKAKEHUS PE3YJIbTATOB AKCIICPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuielr 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HH», «BHOJIOTHMYECKHE CHCTEMBIY,
«CBONCTBa )KMBON MaTepun», «Y pOBHHU OPTraHU3ALMH KUBOU NMPUPOb», «CTpoeHNEe )KUBOTHOM
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUCHUS KUBOU MPUPOIBD.

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crmonap30BaHWE Pa3TUYHBIX METOJOB NMPU H3YUYCHHH KHUBBIX
CHCTEM.

Tema 3. buosiorusi KjieTkun



Knerka — cTpykTypHO-(pYHKIMOHAJIbHAS €IMHUIA XKHUBOTrO. MCTOpUS OTKPBITHS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. llneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uUKCUPOBAHHLIX KiemoK. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKom», «Mcropus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *UBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekrpodopes, nuddepennuanpaoe neHrpudyrupoanue, [ILP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona n e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KJIETKHU, UX OHOJIOTHYEcKasi poiib. Pob KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuyHas, yeTBepTUUYHAs CTPYKTypbl. JleHaTypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M monucaxapujpl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuU
YIJIEBOJOB.

Jlununpl.  T'uppodunbHO-ruapodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK n PHK. Ctpoenue HykienmHOBBIX KUCIOT. HykieoTuusl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B Mmojekyine AT®. buonornueckue
¢yakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OHMOXMMHUYECKHEe W OuopuU3NYEeCKHe HCCIEeI0BaHUs COocTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxinn, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«PacnpeneneHrne XMuMUYECKHX 3JIEMEHTOB B JKUBOW MPUPOIEN.



Tabmuner u cxembl: «llepuonnyeckas Tabiula XUMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl OeiKay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHue OEJIKOB C IOMOIIbIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(yHKIIMOHAJIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QYHKIIMOHHPOBAHNE DYKAPHOTHUECKOW KIeTKH. Ilnma3maTrueckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Murtonnazma. L{uto3ons. Llutockener. JBmwkeHue mutorazMbel. OpraHoufbl KIETKU.
OnHOoMeMOpaHHBIE OpraHOUABI KIeTKH: >HomIazmarndeckas cetb (DIIC), ammapat ['ombmku,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue rpaHylIspHOrO peTukynyma. Mexanusm wnanpasnenuss oerxkos 6 JIIIC. Cunte3
pactBopuMbIXx  OenkoB. CuHHTE3  KJIETOYHBIX  MeMOpaH. [nmagkuii  (arpaHyssipHBI)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MUTOXOHIPHH, TIACTUIBL. [Ipoucxooicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMUM MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIOXXHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIUIACTBHI  BBICIINX
pacTeHUN.

Hemem0Opannbie opranoussl kietku CtpoeHne M (QyHKIUU HEMEMOpPAaHHBIX OpPraHOHMIOB
kietku. PubGocombl.  [lpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOK.
MukpoTtpy6ouku. Kinerounsiii nentp. CTpoeHue M JABHKEHHE JKI'YTMKOB M DPECHHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBblii MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBI. J{uHamuxa s0epHOuU
000n104KU 8 Mumose. foepHuiti mpancnopm.

Knerounsie  BikitoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOMN
KIeTKN», «CTpOEHUE pacTUTENBbHON KiIeTkn», «CTpoeHne MUTOXOHIpUM», «Sapoy», «CTtpoeHue
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopHasi paGora «l3yueHne CTpOeHUS KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopnas pabGora «/ccienoBaHue Ia3mMosn3a M AENaasMojn3a B PaCTUTENBHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosnu3ma. Tumbsl oOMeHa BEIleCTB:
aBTOTpOGHBIK ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX  IpoIeccax.
OHepreruyeckoe obOecrnieueHue kietku: npespaimeHue AT® B 00MEHHBIX MHpoleccax.
depMEeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonu3ma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKINI OT Pa3IMYHBIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonnoeo yeumpa. Ponp xmnopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETUKOB:  HUTPU(PHULUUPYIOIIHNE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTHYECKOro oOmeHa. [lonroToBUTENbHBIN HTall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenabHoe (GochopuiInmpoBaHHE.
Onepeusi membpanunozo epaouenma npomonos. Cunmes ATD: paboma npomounnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOr0 OOMEHa.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOW aKTUBHOCTH (epMEeHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladopaTtopnasi paGora «l3ydeHue (HEPMEHTATUBHOTO PACIICIICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHas pa6ora «CpaBHEHHUE MPOLECCOB (POTOCUHTE3A U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIMSIX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckou
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3anus TeHoOMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [umore3a omepona (®. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2ernos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U OOMUTraTHbIe mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHus uenoBeka, KUBOTHbIX, pacrenuid. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yHxyuu b6enxos. Cnocobwvl 00cmasKu 1eKkapcms.

JleMoOHCTpaLun

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

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

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. MuHtepdaza u murto3. OcoOeHHOCTH
MpoIeccoB, mpoTekatomux B uHTepdase. [loaroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmukanmda. [lpunmunsr  permmkanmm — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aAHTUIAPALIEIBHOCTh. MeXaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpoLEcChl. THUIIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perymsimuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubOenb —
arornTo3s.



Knerounoe sapo, XxpoMocoMbl, (yHKIIMOHATIbHASI TeHOMUKA. Mexanuzmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «OKU3HEHHBIM LUK KIETKH», «MuT03», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuT03 B KieTKax KOpelKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas padora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJICTOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KogoHuanpHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: oOpazoBareibHas, IOKPOBHAs,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEMHUTENbHASA, MbllleuHas, HepBHas. OCOOCHHOCTH CTpPOEHUs, (PYHKIHUN U pPacroiiOKeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

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

JBi>xkeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, pECHUYHOe. J[IBU)K€HHE MHOTOKJIETOYHBIX PACTEHUH: TPONMU3Mbl M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M U€JIOBeKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Mutanue opranu3zmoB. [lormomieHne BOJbI, YTIECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHE.
[luraHre NMO3BOHOYHBIX XMBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumeBapurenbHbie
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHas MOBEPXHOCTh. JKabepHoe u NErovHoOe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX Y TITUIl 1 MJIEKONUTAIOMUX. Perymsimus apixanus. [[pixaTenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHui. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHHs.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHusa. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThI OPraHOB BblesieHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

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

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KIeTOUHBIHE W TyMOpaJdbHBIA HWMMYHHUTET.
Bpoxxnéuupli W TpHOOPETEHHBIM  crieUPUIECKUH  UMMYHUTET. Teopuss KIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

PazapaxxuMocTe M perynsauus y OpraHu3moB. Pa3ipaxuMocTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HAYCHHE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Y JKUBOTHBIX. OTIEibl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M MX TOPMOHBI. JlelicTBue TOpMOHOB. B3auMOCBsI3b HEpPBHOW U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «CtpoeHue ctebinsi», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHas cuctemay,
«BpiienurensHas cuctemMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeynomnonoctHpie», «CxeMa muTaHus pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue MmiaHapun», «BHyTpeHHee CTpOEHHE JOKIEBOIO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIOIIUX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOTpENnaparbl OJHOKICTOYHBIX OpPTaHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBHUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUICKIIUU OECITO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO U BO3AYIIHOTO TIHTaHUS PACTECHUH,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepMeHToB, 000pyAOBaHHE IS



JEMOHCTPALIMHU ONBITOB MO U3MEPEHUIO )KU3HEHHOM €EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

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

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrionoe (BKIII0Yast BEreTaTUBHOE) U MOJI0OBOE. Buabl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronornueckuii ¢MbICI MeHO3a U IIOJIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButhe. l'ameroreHe3 'y JKMBOTHBIX. IloyoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

OnnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIIOIOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npobrem ambpuonocuu. Konyenyus mopgozenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JIUCTKU (TaCTPYIISLIHS).
3akiaZKka OpPraHOB M TKaHEW U3 3apOJBIIICBBIX JHMCTKOB. B3aumHOe BiIMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXUUYeCKHX B3aMMOJEWCTBUI reHOB. BimsHue Ha
SMOpPUOHANIBHOE PAa3BUTHE PA3NMUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronornueckoe 3HaueHUE MPSMOrO M HENPSMOrO Pa3BUTHUS, UX PACHPOCTPAHEHUE B NPUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe TPOLECCHI.

PasmHoeHue u paszputue pacrteHuil. ['amerodut u crmopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
Om1og0TBOPEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOWHHOE OIIOOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyISIIIUU OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meitoz», «Xpomocombl», «['amerorenes», «CTpoeHHE SAWLEKICTKA M CIIEPMATO30UIa»,
«OcHOBHBIE CTaJuMu OHTOreHesza», «lIpsimoe u Hempsimoe pa3BuTHe», «PazBuTHe MalicKoro
Kyka», «Pa3Butne capaHum», «PazButue IArymkn», «/[BoiiHOE OIIOAOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX M JABYIOJBbHBIX pacTeHU», «KM3HEHHBIA LHKI
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM MUKI MXa», <«OKW3HEHHBI MUK NanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OOGopynoBaHue: CBETOBON MHUKPOCKOII, MUKPOTIPETapaThl SUIIEKICTOK U CIIEPMAaTO30HM/IO0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. PaGortel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, THOPUAbI, reHOTHIN, (QeHotur. OCHOBHBIE METOIbI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

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

Tabmuie! u cxembl: «MeTOIbI TeHETUKIY, «CXEMBbI CKpEITBaHUS».

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKOH €IMHOOOpa3us
rubpunoB nepBoro nokoneHus. IlpaBuno momunupoBanusa. Bropoit 3akoH Menzens — 3aKoH
paciieruieHus Ipu3HakoB. LluTonoruyeckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmienyienne npu3HaKkoB MIPU HETIOJHOM JIOMUHUPOBAaHUU.

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

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HAapYIICHHUE CLEIUICHNUS MEX1y TeHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoXecTBEHHBIH ayulenu3M. B3anMoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTHUECKUX TMPOIIECCOB, TMOBEACHMS W KOTHUTHUBHBIX (QyHKUMH. [‘eHermueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3MBbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjleICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JAeMoHCcTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl 1 cxembl: «llepBriii U BTOpO#t 3akoHbI MeHnens», «petuii 3akon Menaens»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30h by, «[ eHeTnka nonay, «Kapuotun yenoekay, «Kapuotum apo30huie,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIb JJIsl IEMOHCTPALMK CLUEIUICHHOTO HACJIeI0BaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «V3ydeHue pe3yabTaTOB JAUTHOPUTHOTO CKPEIIMBAHHS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUHM MOIUGBUKALMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enotunuueckass M3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHYMBOCTH. Buabl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyrtanonHass W3MEHYMBOCTb. BHabl MyTauuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHME HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 } OP2AHUZMOS.

JleMoHCTpan U

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

Tabmuupl 1 cxembl: «Bunbl u3meHunBOoCTHY, «MoaudukannoHHas H3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOGopynoBaHue: >XKUBbIE U TepOapHbIE AK3EMIUISIPhI KOMHATHBIX PACTEHUM, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeToibl U3Y4YeHUS TEHETUKHU YETIOBEKAa: FeHEalIOTMYeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIHUOHHO-CTATUCTUYECKUIH, MOJIEKYISIpHO-TeHETUYeCKUd. COBPEMEHHOE OMpeIeIICHUE



TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM 4HCIIe ¢ momMotbio [TIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacimenCcTBEHHOM MNPeapacnoioKEHHOCThIO. 3HAUYCHHE MEAUIIMHCKOW T€HETHUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
UCCIICIOBaHMI B O0JIACTH PEaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

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

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotum denoBekay», «MeETOIbI M3ydeHUS TCHETUKH YEIIOBEKA,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.

IpakTnyeckasi padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LlenTpax mpoucxoxieHusi 1 MHOrooOpasusi KyJIbTYpHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COpPTOB pacTeHUM U mnopoAa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MickyccTBeHHBIN 0TOOpP: MacCOBbIN U MHIUBUYaTbHBIN.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTaHue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN3A
JHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ] CENeKIHOHHOW paboTel. PamuanuoHHbIl U
XUMHUYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid Yy KYyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWE T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rubpuauzanus. bIu3kopoacTBEHHOE
CKpelIMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenne Oecruiogusi MEXBHIOBBIX T'HOpHAOB. JIOCTM)KEHHS CENEeKLMHW pacTeHUd u
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JUKUX
poauyel s co3qaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu cenbCKOX03AUCTNEEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. . Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «METOIbl CENeKIun»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3ydyeHue MeTOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MUKpPOOHOJIOTHYECKUX TeXHOJorui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO ITOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IPUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounas nHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH PaCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHasl MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYUPOBAaHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JloctuxkeHus U MEpCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menununckue o6uorexnosnoruu. [loctrenomuas nudposas meaununa. [TIP-nuarnocTuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepusi i pa3paboTku  (PyHIAMEHTaJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MOB (yHKuuoHnupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I'eHHas MHKEHEPUsI».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrns — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIOIMOHHBIX MPeACTABJIEHNH B 0HOJIOTHHI
OpomononHas teopust Y. Jlapuna. [Ipennocsuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB
W Hay4Had JearenbHocTs Y. JlapBuHa.



JBwkymue cwibl dBomonuu  BugoB 1o Y. JlapBuHy (BBICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACJICACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAS Ouoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAay4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

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

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexaHusMm (opMUpOBaHHUS TPUCHOCOONICHUH Yy pacTeHHH u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTh», «I[1opoabl TOMaNTHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMU. COBpEMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTAapHOE SBOJIIOIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus JIkx. Xapmau, B.
Baiinbepra.

OnemeHTapHble (DAaKTOPHI (IBMIKYIIME CHIIBI) JBOJIONMH. MyTaIllMOHHBIA TpOIIecC.
KombOunaruBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBl€HHbIE W3MEHEHUs
yacToT ayuienedl B momynauusx. Oddexkt ocHoBarens. IDggexm OYmMulIouHO020 20pabIUKA.
CHudicenue 2eHemuyecko20 pasHooopaszus: npuduHvl u ciredcmeus. Illposenenue 3¢hghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOOpa: NBHXKYIIMH, CTaOWIM3MPYIOUIMHA, pa3pbiBatoluil (qu3pynTuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIOLUMHU. Bo3HHMKHOBEHHE
npucnocoOiaeHuit y opranuzmMoB. ApomMopdo3sl U uanoagantanuu. [Ipumeps! npucnocooieHui
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MHUKPOIBOIIOLMH.
M3onsauuss — xiaroueBoil (akrtop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (IPKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3arus, THOpuan3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BOmIOIMOHHON OWOMOTMM B pa3pabOTKe HAy4YHBIX METOJOB COXpaHEHHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEH.

JleMoOHCTpaL UK

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

Tabmuie! u cxeMbl: «MyTalMOHHAS U3MEHYUBOCTHY, «[lonmynsimoHHast CTPYKTypa BUIay,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBmwKymme CHIBI  DBOJIOIUN,



«IKONOTHYeCKas H3O0JIAMMS TOMYJISAIUA CceBaHCKOM dopenny», «l'eorpaduueckas H3OISIUSA
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHUIIBI JaypcKoit», «[lomyssiroHHbIE BOJIHBI YUCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIaHU3M», «Kusble HCKOIIaEMBbIE»,
«IIokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka KUBOTHBIXY,
«Puznonoruueckue agantanun», «I[Ipucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABILEH»,
«DKOJIOTMYECKOe BMJI000pa3oBaHUE BHUJOB CHHHUL, «llomumiouasl pactenuii», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUI U 3Bepel pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIN3KUX BUI0B, 00Pa30BaBLIMXCS PAa3IMUYHBIMU CIIOCOOAMHU.

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

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/ilonus M €€ pe3yJbTaThl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHUE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpadudeckue odmacti 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSBJICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MoekysspHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBWiia)  3BOJNOUUHU. [lpunyun  cmenvl  QPyHKYui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

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

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psi/l JTOIaan», «APXEONTEPUKC, «3Bepo3yObie
amepb», «Creronedans», «Punnodursr», «CemeHHbIe TaOPOTHUKMNY, «buoreorpaduueckue
30HBI 3emnny, «Jpeid koHTUHEHTOB», «Pemukthl», «HavanbHble cTaguu SMOPHOHAIBEHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI uelOBEKa W IMIUMIMaH3e», «IJaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbIE TPEICTABICHMSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U €€ ornposepkeHue onbitaMmu @. Penu, JI. Cnannannanmy, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi BomoNMuU. [ImanerapHas (reojgoruyeckasi) SBOJIOHS.
XuMHUECKasi ABOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue monumMepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHEe W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX  TI'PYII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIN.
Cemennble pactenus. [IporncxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIIONUS MO3BOHOYHBIX. [IponcxoxaeHne aMpuOuii U penTuiuii.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [IpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue )u3HM Ha 3emile 10 3paM U MEepUoaM: apXei, MPoTepo30H, Naneo30u, Me3030i,
KaiiHO301. OOmias xapakTepuCTHKa KJIMMara WU TeoJIorMueckux mpouecco. llosBienue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuuuHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTHMUECKUN KpH3HC, ero ocobeHHoctu. [Tpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Moptpersr: ®@. Pean, JI. Cnannanuanu, JI. Ilacrep, . . Meunukos, A. U. Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHuUro
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Tanbl HeoOpraHn4eCcKon
sBosroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanbl OpraHUYeCcKOM 3BOIIOLUI,
«Cxema o00pa3oBaHUsl DJYyKapuoT MyTéM cuMOHOreHesa», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenue Bupyca», «ApoMopho3sl pacTeHui», «PuHHOOUTBHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOrOKJIETOUHbIE BoJgopociany, «Mxm», «llamoporHukm», «l 0oceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOIO MHPay,
«ApoMop¢o3bl  KHUBOTHBIX», «IIpocreiimme», «KumeunononoctHsie», «llmockue uvepBu»,
«UYneHucToHorue», «PbI0BIY, «3EMHOBOHBIEN, «IIpecMbikaroniuecs», «[Ituisy,
«Munekonmrarone», «Pa3BuTme KM3HM B apXeWckonm dpe», «Pa3BuTme KU3HH B



MPOTEPO30MCKON 3pen, «Pa3BUTHE KU3HU B MAICO30MCKONM dpe», «Pa3BuTue KHU3HH B
ME3030MCKOl 3pe», «Pa3BuTHe XU3HM B KallHO30HCKOM »3pe», «CoBpeMEHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pPa3IUYHBIX OTHAEJIOB, KOJUIEKIIMM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas sgaboparopHas padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlabopaTtopnass padora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3yuyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHUH PpPa3HBIX
OTZIETIOBY.

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

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenbl u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIJIEHHE NPEJCTABICHUN O MPOUCXOKICHUU YeloBeKa. PenurmosHble BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHMYECKOE IIOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOpP(]OIOrHuecKue,
sMOpuosiornyeckue, (HU3NO0IOro-0MOXUMHYECKHe, MoBeAeHueckne. OTiauuMs YenoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE IOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbBHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTpPONOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEBIE.
CootHorieHre OMOJOTHUYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE MOHTHbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU HroAci. YenoBek yMenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI W TIEPBBIN BBIXOJ Jtojed 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u najaeoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYNALUAX YEIOBEKa.
MyrtanunonHsIi npouecc U nonumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid T'eHOB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaNIO-HETPOHIHASA (PKBaTOpHAlIbHAS), MOHTOJIOMIHASA (a3MaTCKO-aMepHuKaHcKas). Bpems u
INyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCT,  4YegoBeKa K  pa3HbIM  YCIOBUSIM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeTolbl B (u3nWdeckod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIOMOHHAS ~ AHTPOIOJIOTHST M TAJICOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISLHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaLun



[Toptpetsr: Y. dapBun, JI. JIuku, A. A. Porunckuii, M. M. I'epacumos.

Tabmumet uw cxembl: «MeTOasl  aHTpONONIOTHH», «l OJOBHOW MO3T 4YeIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBWKyIIME CHJIBI aHTPOIOreHe3a», «JBOJIOLIUOHHOE [PEBO YEJIOBEKay,
«ABcTpanonurek», «HenoBek ymensliiy, «HenoBek npaMoxoaamuiny, «JleHuCOBCKUN YeII0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTEeH, IPEIMETOB MaTepHalbHONW KyJIBTYphl IIPEIKOB
4yelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHUQPOJIOTHYSCKUMU U OUOJICHCKUMH
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepelra 4eslOBEeKa M uepena LIMMIAaH3€, MOJENb KHCTHU YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJIOBEKA.

Jladoparopnasi pabGora «M3yueHHe OCOOCHHOCTEH CTPOCHMs CKeJieTa 4YelIOBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKoioruud B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonbl skosioruu. [loneBbie HaOMOEHUS. DKCIIEPUMEHTB B 3KOJIOTUU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpYKalOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAYEHUE DKOJOTMYECKMX 3HAHUM JUIS 4EJIOBEKAa. DJKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBs3€M uyesnoBeuyecTBa C MNpupofoid. POpMHUPOBAaHUE 3KOJOTMYECKOW KYIbTYpPHl HU
HKOJIOTMYECKOM TPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

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

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

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTHM MX JedctBus. Knaccudukanus
DKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OuOoTHYecKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3Konoruyeckux ¢akropos. [Ipasuno munumyma (K. Hnpenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpraHU3Mbl. DKOJIOTUYECKHE TPYIIbl PAacCTEHUH U >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TorikniIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTts kak skonoruueckuil gakrop. [IpucnocobneHuss pacTeHUi K MOAIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKUMA.



Cpenpl oOuTaHMs OPraHMW3MOB: BOJAHAs, HA3eMHO-BO3JYILIHAs, MOYBEHHAas, MIyOWHHAas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. (DH3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHMA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0aeHHOCTh OPTraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH JKU3HU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHMii: nepeBbs, KYCTAPHHKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJICTHHE TpPAaBBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaAHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dbopuueckue, (hadpuyeckue). 3HauyeHHE OMOTHYECKUX B3aMMOJEHCTBHMA IS CYIIECTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», «TeMIOKpOBHBIE )KUBOTHBIE», «XOJIOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTAaHUS OPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHCTeMa XBOMHOro necay», «llemu muTaHus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBaHue: TepObapuu pacTCHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (HAKTOPOB, TepOapull  CBETOJIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOMBHIE M TEHEBBHIHOCIMBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJUJIEKUUU TEIUIOIIOOMBBIX, 3UMOCTOHMKHUX, MOPO30YCTOMUYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K Trurpopuram,
KcepopuTaMm, Me30(puTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYIMI, KOJUIEKIIUU IKHUBOTHBIX,
oOHuTaIOIUX B pa3HbIX Cpeiax, repOapuu U KOJUIEKLIUU PacTeHUH M KMBOTHBIX, 00JIala0IINX
YepTaMu TMPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJJICKIIMM PACTEHWH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJUICKIIUH KHUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aHMO/ICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIepPaTyphI».

JlabopaTropnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 pPa3HBIX MeECT
oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak Ouojornueckasl cucreMa.
Pons HeomgHopomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(bopMHpPOBAHUHU MPOCTPAHCTBEHHOM CTPYKTYpHI MOMysuil. OCHOBHBIE TOKA3aTeH MOMYJISALUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas M MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Dkonornyeckast CTpykTypa momymsanud. OIleHKa YHCICHHOCTH TOMmyJsaiud. J{nHamuka
HOMyJSAUK U e€ perymauusa. buotnueckuil noreHman nonyasuuu. MoenupoBanue JTMHAMUKU
nonynsuu. KpuBble pocTa uucieHHOCTH momynsuud. KpuBble BbDKHMBaHUS. Perymsmus



YUCIIEHHOCTH MOMYJSLMA: poiib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
OKojoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »sKoJMOrMUecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loreHnumanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsuuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTHYECKUE IKBUBAJICHTHI.

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

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauun», «Bo3pacTHple nupamuabsl nHomymsuuu», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpranuzMamu», «Mognens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jkos0rust cood1eCTB. IKOJIOTHYeCKHE CHCTEMBbI.

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

Okocucrtema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: NPOAYLEHTbI, KOHCYMEHTbI, peAylUeHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M MIIBI B 9KOCHCTEMAX.
KpyroBoport BeliecTB U MOTOK 3JHEPTUU B IKOCUCTEME.

OcCHOBHBIE [TOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOrH4ecKrue MUpPaMuibl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHUHM U HUX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasmuuus mexnay
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢uopa u ¢dayHa.
CunanTpomnuzanus ropojckoi ¢ayHbl. buomornueckoe #  XO3SHCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHSA  OCHOBHBIX  B3aMMOJEWCTBUH  OpraHU3MOB B
sKocucTteMax. Ponb kackadnoeo sghgexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUHM U BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3ICUCTBUM.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0JIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JlemMoHCTpauuu

IToptper: A. JIx. Tencnu.

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

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

IIpakTuyeckasi padora «l3yueHue u onrcanne ypooIKOCUCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YWICHHCTOHOTHX B
Pa3HbIX SKOCUCTEMAX .

IKCKypeusi «IKCKYpCcHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKkypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0ojgo04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! U ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OHOreoXMMHYECKHe HUKIBI (Yriiepo/a, a3ota). PUTMuuHOCTS siBiieHu# B 6uocdepe.

3onanbHOCTH OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIHMS SJKHBBIX CHCTEM, OIEHKa HX PECYpPCHOTO TMOTEHIMana u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

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

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupone», «Kpyrosopot
yriaeposaa B nmpupoae», «Kpyrosopor kuciopona B npupoae», «KpyroBopor Boabl B IPUPOIEY,
«OcHoBHBIE OWOMBI cymmny, «Kimumarunueckue mosica 3emum», «Tynapay, «Taiiray,
«C™memannbii  necy, «lllupokonmucTBennbit sec», «Ctenb», «CaBanHay, «llycThiHY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repbapuy pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL. Bo3jaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne noussl. OXxpaHa IOYBEHHBIX peCcypcoB. MI3MeHeHune knumara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUpPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOTO PAa3BUTHUS YeIOBEUECTBA U MpHUpOAbl. PamronanbHoe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCca
U €r0 BepOsITHbIC TIOCTIE/ICTBHUS.

Pa3BuTHe METOJAOB MOHUTOPWHTA Pa3BUTHsS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHGOpMAYUU NO COCMOAHUIO OMOEIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooos Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemHuix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmunpl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHue Truapochepb,
«3arpszHenne 1mouBbl», «[lapuukoBblii  3ddekT», «Ocobo oxpaHseMble NPUPOAHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu  OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 BUOJIOTI'MA
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMUYHOCTHEIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHHS MPOTrpaMMbl 1O OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENICHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWONIOTHH, yeneHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYaAIOIUXCSl PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ yYCTAaHOBKAMHU, TMPUCYIIUMHU  CHCTEME
Ouosoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS  DKOJIOTMUECKOH  KYJIbTYpBI,
CcnocobHoCmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCHUHCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMHW LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe TpaBUJIaMH W HOPMaMHu TOBEJCHUS M CIIOCOOCTBYIOT MPOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMHU JTUYHOCTHU, MATPUOTHU3MA U
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXCHMU, GCpC)I(HOFO OTHOILICHUSA K KYJIbTYPHOMY HaCJICOIUrO u TpaauuusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIn4HOCTHBIE pe3ylbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroIUuXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
HOSHIII/ICﬁ JIUNYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, IMO3UTUBHBIX BHYTPCHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPAJUIMUOHHBIM IIEHHOCTSM POCCHUUCKOr0O  00IIecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U OMNbITA AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIpPaBIEHU BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS

C()OPMUPOBAHHOCTh ~ TPAKIAHCKOW TO3UIMU  OOYYArOMIETOCS KaKk AaKTUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOITOPSIJIKA;

TOTOBHOCTH K COBMECTHOU TBOpquKOﬁ ACATCIIBHOCTH IIPpHU CO3JaHUU y‘-IC6HBIX IIPOCKTOB,
peleHnr y4eOHbBIX U MO3HABATENbHBIX 33/1a4, BHITOJTHEHHH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEIENATh COOCTBEHHYIO TO3HMIIMIO TI0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )]efICTBHHX HeO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
B3aMMOJICHCTBHS JIOJIEH ¢ pasHBIMU YOEKICHUSIMH, KYIbTYPHBIMH [IEHHOCTSIMH U COLIMATHHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJIHCHHUA y‘—Ie6HI)IX,
MMO3HABATCJIbHBIX W HCCICAOBATCIBCKUX 3ala4d, YBaXUTCJIBHOTO OTHOLICHUA K MHCHHUIO
OTIIMIOHEHTOB MPH O0CYXJACHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,

TOTOBHOCTH K TYMaHUTApPHON U BOJIOHTEPCKOU NIEATEIBHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoIMHOMN, ropmoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JIoCTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

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

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHHUE SMOIMOHAJIBHOTI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

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

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCHPOBAHHBIM PEXKHUM 3aHITHH U OTIbIXA,
perynsipHasi (u3uYecKas aKTHBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUSX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM J€ATEIHFHOCTH TEXHOJIOTHIECKON M CONUATILHON HANIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm TMpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM Bcel
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU I11e51eCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

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

CHOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble IPU U3YUYECHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEACHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCIIIMX BpEI OKPYXKalOLIEH INPUPOJHOM cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HQJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJIBTYpbl, OIbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS HMMH B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, NOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOHN 1eATeIbHOCTH SKOJIOTHYECKON HallPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

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

COBEPILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIBTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUSI MUPA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKarolleM
MHUpe KaK O €IUHCTBE IpUPOAbI, YelIOBeKa U oOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUs! IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, IOUCKA MyTEeH BBIX0/a U3 TI00aTBHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHIO, PallMOHATIbHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHMM B LIEJISAX MOBBIMIEHUs OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOH YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Ipu N3yu4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAaHUS [UId aHaiu3a M OOBSICHEHUS SBICHUN
OKpPY’KAaIOIIero MUpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCHOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS IS pEelIeHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUIO M CaMOOOpa3OBaHHIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHbie pe3ylibTaThl OCBOEHHUSI ydeOHOro mpeamera «bHOJIOrUsS» BKIIOYAIOT:
3HaYuMble 71 (OPMHUPOBAHMS MHPOBO33PEHHS] OOYYAIOIIMXCA  MEXKIUCHUIUIMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHaAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCClIeJJOBaHHEe, HAOII0JEHUE, W3MEpPEHHUE, SKCIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIC
yueOHbIe JeiicTBUS (IMO3HAaBaTeIbHbIe, KOMMYHUKATUBHBIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUM OOYy4YaIOUTUXCS,
CHOCOOHOCTh 00yJaromuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro oO0mero oOpa3oBaHHs Y
oOygaromerocss OyayT copMUpOBaHBI TO3HABATEIbHBIC YHHUBEPCAIBHBIC y4eOHBIC NEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBbIE JEWUCTBUS, PETYIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOrPaMMBI CPEIHEro OOIIero oOpa3oBaHUs
JIOJKHBI OTPaXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENILHO (DOPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

UCIIONIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHSIMH);

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

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

CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHIyKTHBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMATPUBAEMBIX SIBIEHUSX, (OPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEUYMM PAa3HOTO PoJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHUAIbHBIX
¥ HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETFHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH PAaOOTy B YCIOBHSIX pPEalbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XU3HEHHBIX TPOOJIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBUS:



BJIQ/IETh HaBBIKAMH y4eOHO-HCCIEA0BATENbCKON U MPOEKTHOU NEATEIbHOCTH, HaBBIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTYaIUsX, B TOM 4YHCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

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

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BATEIBHON NEATEIBHOCTU U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
rUnore’y e€ pelieHusl, HaxOOUThb AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHIM3UPOBATh IOJYYEHHBbIE B XOJE€ pEUIeHMs 3ajaud pe3yabTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

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

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEILICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(OPMALMIO DPA3IMYHBIX BHUAOB U (OpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

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

pUOOpETaTh OMBIT HCHOJB30BaHUS HH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popMaluu (cxemsl, rpaduKy, JUarpaMmbl, TAOIHUIbI, PUCYHKHU U IPYrO€);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISIIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCUN);



pacro3HaBaTh HeBEpOaJbHBIE CpelICTBAa OOIICHMS, MOHMMATh 3HAYEHHE COIMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEIbHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pelICHUH YyueOHOM 3a/1auH;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

OPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIMHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I0 Y4aCTHHKA KOMaH/bl B OOIIMK pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATUBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHAMM:

1) camoopranu3amus:

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

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIe M CMBICIOBBIE YCTAHOBKH B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBaTh COOCTBEHHBIE 33Jayll B 00pa30BaTENbHOM JEATEIBHOCTH MU
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pedIeKCun Kak OCO3HAHUS COBEPILAEMBbIX JIEHCTBUI
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIOIB30BATh MPUEMBI pedaeKchu
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;
IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrUX:
NPUHUMATD ce0sl, TOHUMAast CBOM HEJAOCTATKH U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS COAEpKaHHUs yueOHoro mnpenmera «buosorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MPOPUIHLHOTO 00yYeHHsT 00y4YaroOIUuXCs
Oouonornu. OHM BKIIOYAIOT: crenu(UYEcKue sl OHOJOTMM HAy4HbIE 3HAHHS, YMEHUS U
CrocoObl JEMCTBUIM 1O OCBOECHMIO, HMHTEpPHpPETAMUd MU IPeoOpa3oBaHUIO 3HAHUM, BUIbI
NEeSITEIbHOCTH MO TOJYYEHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3ynpTaTsl IPEACTABICHBI 110 T0J1aM
U3YYEHHUS.

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

c(OPMHUPOBAHHOCTb 3HAHUH O MecTe U PoJIM OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUH E€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, B IIO3HAHUU 3aKOHOB MPHUPOABI U
pelieHny npodieM paloHaIbHOIO IPUPOIOIOIB30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyO0eKHbBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOMOJAraroline
OMOJOTrMYEeCKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
caMOperyJIsilysl, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHUNBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o neHTpax
MHOT000pa3usl U MPOUCXOXKIACHUS KYJIbTYPHBIX PAacCTeHMii), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIENJICHHs, YUCTOTHl FraMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HacleACTBEeHHOM wu3aMeHuumBocth H. M. BaswiioBa), mpuHUIHIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTMYECKUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHIA,
’KMBOTHBIX M YE€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>xeHHsl, aBTOTPO(HOro M reTepoTpo(HOro TUMOB MUTAHHS, (POTOCHMHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOprUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJIEWCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOTO 0TOODA;



YMEHHE YCTaHAaBJIMBATh B3aUMOCBS3U MEX]y OpraHOMJAMHU KJIETKHM U UX (PYHKIMSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeW U X (QYHKIUSIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHOB M HX
GyHKIUSAME, MEXAY JTaaMM OOMEHa BEIIeCTB, dTalmaMH KJIETOYHOTO IHMKJIA U KU3HEHHBIX
[UKIJIOB OPraHM3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

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

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

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4H, BBISABISATH MPUYUHHO-CIEICTBEHHBIC CBSI3U
MEXy HCCIEIyeMbIMH OHOJOTHYECKUMH TIPOIleCCaMU U SIBICHUSMHU, JEJIaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHIa TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B Y4EOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOMIECTB, W MYOJIUYHO NPEACTABISTH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
W3MEHEHHE TeHOMa M CO31aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHaNbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35SHCTBA, MHUILIEBON
NPOMBIIIICHHOCTH, YITyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmetHble pe3yabTaTbl OCBOEGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHI O MECTE M POJIM OMOJIOTUN B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
OPUPOJBlI U PEIIEHUH HKOJOTHYECKUX MpOOJeM YeloBeYecTBa, a TAKKe B PEIIEHHUU BOIPOCOB
palMOHAIFHOTO TPUPOIONONB30BaHUs, W B (OPMHUPOBAHWUM LEHHOCTHOTO OTHOMICHUS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJIlE POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

yYMEHHUE BIa/leTh CUCTEMOM OMOJIOTMYECKUX 3HaHUI, KOTOpas BKIIOYAET ONpPEJesICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOTIOJATAIOMINX OWOJOTHYECKUX TEPMHHOB M TIOHSATHHA (B,
sKocucTteMa, Owuocdepa), Oumosormdyeckue Tteopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBIEHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus Jk. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MTUPaMUIBl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOaMU BBISBJICHUS M OLIEHKU AHTPOIOIEHHBIX M3MEHEHHUH B
IIPUPOJIE;

YMEHHUE BBIACTATh CYLNICCTBEHHBIC NPU3HAKU: BHUJOB, OHOTEOIICHO30B, IKOCHUCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO W pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHUs, YepelOBaHUs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBA3M MEXAY IPOLECCAMU HBOJIOLUH, JBUKYILIUMHU
CHJIaMH aHTPOIOr'€HEe3a, KOMIIOHEHTAaMH Pa3IMYHbIX SKOCHCTEM U IPUCHOCOONEHUSMHU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0OKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3us BHJOB M 3KOCHUCTEM KaK YCJIOBHUS COCYILECTBOBAaHHUS HPUPOABI U
YeJI0BEYECTBA,

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXIy HUCCIeAYeMbIMU OHOJIOTHYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IPOTHO3bI HA OCHOBAHUHM MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATb HUX HSKCIEPUMEHTAIBHBIMU CPEJICTBAMHU,
bopMynupys 1eNb UCCIeI0BaHUs, aHATM3UPOBATh OJYyUYEHHbIE PE3yJIbTAThl U €1aTh BIBObI;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIIEOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MeIUIIMHe, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO MPEICTABISATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHUE OIICHMBAaTh THUIOTE3bl W TEOPUU O TMPOUCXOXKICHUM >KU3HH, 4YelloBeKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpEeAOTBpAIlEHUs TI100abHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
o0macti  OMOJOTMM, OSKOJOTHUH, TPHPOJIONONB30BAHUS, MEIUIMUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3AMCTBA, MUILIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsaTh
MO3HABATE/IbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OHMOJIOTMYecKoro oO0pa3oBaHHsS B OpraHM3alUsAX CpPEIHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM nudpoBLIe
Ne i/ P Konrpoabnsie IIpakruuyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 BHOTOMS KaK HAVKa 1 https://lesson.academy-
a1 YK content.myschool.edu.ru/04/11
2 JKH1BBIE CHCTEMBI U X U3VUEHHE 2 https://lesson.academy-
yi content.myschool.edu.ru/04/11
https://lesson.academy-
3 buosorns kierku 2 0.5 content.myschool.edu.ru/04/11
4 XuUMH4YecKasd OpraHu3aina KJIeTKN 10 1 https://lesson.academy-
p 1 1 content.myschool.edu.ru/04/11
5 Crpoerie 1 yHKIIH KIeTKH 8 2 https://lesson.academy-
P YHKI T content.myschool.edu.ru/04/11
OOMeH BelecTB 1 MpeBpaIleHUe SHEPTHHU B https://lesson.academy-
6 9 1
KJIIETKE content.myschool.edu.ru/04/11
Hacnencreennas undopmarus u https://lesson.academy-
7 .. 9 0.5
peanuzanus €€ B KIIETKE content.myschool.edu.ru/04/11
8 JKM3HEHHBIA UK KIETKA 6 1 https://lesson.academy-
H content.myschool.edu.ru/04/11
https://lesson.academy-
9 Ctpoenue u GyHKIHH OpraHU3MOB 17 15 content.myschool.edu.ru/04/11
10 PasMHOXEHME 1 Pa3BUTHE OPTaHU3MOB 8 15 https://lesson.academy-
p p ) content.myschool.edu.ru/04/11
1 ['eneTrka — HayKa O HACIEICTBEHHOCTH U 5 05 https://lesson.academy-

HN3MCHYMUBOCTHU OPTaHN3MOB

content.myschool.edu.ru/04/11
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https://lesson.academy-

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 content.myschool.edu.ru/04/11
13 3 o o 6 1 https://lesson.academy-

AKOHOMEPHOCTH HEMEHAHNBOCTH content.myschool.edu.ru/04/11
https://lesson.academy-

14 T'eneruia uenosexa 3 0.5 content.myschool.edu.ru/04/11
https://lesson.academy-

15 Ceneiuys opram3mos 4 1 content.myschool.edu.ru/04/11
16 buorexHonorus u cuHTeETUYECKAA 4 https://lesson.academy-

ounosorus content.myschool.edu.ru/04/11

17 PesepBHOE Bpems 1
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM (uudpoBbIe)
Ne n/m P Konrpoabnbsie IIpakruueckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 3aposKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 https://lesson.academy-
MIPEACTABICHUI B OMOJIOTUH content.myschool.edu.ru/04/11
2 MuxkposBosronus U €€ pe3yiIbTaThbl 14 2 https://lesson.academy-
p H pesy, content.myschool.edu.ru/04/11
3 MaxkposBoronus U €€ pe3yiabTaThl 6 https://lesson.academy-
p 1 pesy. content.myschool.edu.ru/04/11
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 15 15 https://lesson.academy-
3emite ' content.myschool.edu.ru/04/11
5 [TpoucxoxaeHne yeaoBeKa — aHTPOIIOTEHES 10 1 https://lesson.academy-
p A p content.myschool.edu.ru/04/11
DKOJIOTHS — HayKa O B3aMMOOTHOIIEHUIX
6 OPraHu3MoOB U HZKO TAaHU3MEHHBIX CUCTEM 3 0.5 https://lesson.acadenmy-
p . 71op . ' content.myschool.edu.ru/04/11
C OKpYXKarollen cpeaon
https://lesson.academy-
7 1.
OpraHnu3mbl 1 cpejia 0OHTaHHs 9 5 content.myschool.edu.ru/04/11
8 DKOJIOTUs BUAOB U MOITYIIALINNA 9 0.5 https://lesson.academy-
Al yIAI ) content.myschool.edu.ru/04/11
DKOIOTHUs COOOIIECTB. DKOIOTHUECKHUE https://lesson.academy-
9 12 0.5
CUCTEMEI content.myschool.edu.ru/04/11
https://lesson.academy-
1 b —
0 noctepa — r10danbHas KocHcTeMa 6 content.myschool.edu.ru/04/11
https://lesson.academy-
11 UenoBek U OKpyKaromas cpeaa 6

content.myschool.edu.ru/04/11
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

* buonorus. Bruosjornueckue CUCTEMBI U TIPOIIECCHI; yrirydiaeHHoe oOyuenue, 10 kiacc/
Tepemor A.B., ITerpocoBa P.A. O6miecTBo ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO «OL]
MHEMO3HNHA»

* buonorus. buonorndyeckue cucTeMbl U IPOLIECCHI; YryOneHHoe o0y4yenue, 11 kmacc/

Tepemon A.B., IletpocoBa P.A. O6miecTBO ¢ orpaHuueHHON 0TBETCTBEHHOCTHIO «MOL]
MHEMO3UHA»

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA

[Taceunuk B.B. buosnorus. [Toypounsie pazpabotku 10-11 kiaccer:yae6HOe ocooue s
0011e00pa3oBaTeIbHBIX OpTaHu3aNuii: yriayoneHHsiil yposens/B.B.Ilaceunuk,[.I".11IBeroB,
T.1. Edumona: nox pexa. B.B.Ilaceunuka.-M.:IIpocsemnienne,2017

2. buonorus: 1--11 knaccel: yriyOaeHHbIH ypOBEHb: IPAKTUKYM: yueOHOE
nocobue/I".M.Ipimiuir, O.B. Cabnuna, JI.B. Beiconikas u ap.-M.: IIpocBemenune,2023

3. Mumakosa B. H. buonorus. 10 k1. : MeTonuyeckoe nmocodue k yueonuky U. b.

Aradonooii, B. 1. CuBornazosa «buonorus. 10 kiacc. ba3oBeiii 1 yriyOnEéHHBINA ypOBHI
B. H. Mumaxkosa, U. b. Aradonosa, B. 1. Cuornazos. — M. : [Ipoda, 2019. — 208 ¢

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://lesson.academy-content.myschool.edu.ru/04/11
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