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INOACHUTEJIbBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUECKYI0 OCHOBY IS
OTIpEJICICHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHbie TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH €€, CcollepKaHus, pPe3yJbTaToB OOyd4YeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIINX MENIX U
MPUHINNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
oO1rero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJ0KEHUS O cielupuke
Ouonoruu, €€ 3HAYEHWHW B TIO3HAHUM KUBOM MPUPOJBI W OOECIEYECHUU
CYIIECTBOBAaHMS 4esoBedeckoro ooOmiectBa. COrjacHO Ha3BAHHBIM TMOJIOKECHUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1aé€t NpeaCcTaBICHUE O LeNX, 00 00IIel cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YUeOHOTO MpemeTa
«buonorus», onpenenser o0sI3aTeNbHOE MPEAMETHOE COJEPKaHUE, €r0 CTPYKTYPY,
pacnpeneneHue 1o paszieiaM M TeMaM, PEKOMEHAYEMYIO IOCIEI0BaTEIbHOCTh
M3YUYCHUs YYEOHOr0 MaTepraia ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUNIPEIMETHBIX
CBs3€H, JIOTUKH 00pa30BaTENbHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
oOy4JaroImmxcs.

B nporpamme o 61010THN TaK)Ke YUUTHIBAIOTCSA TPEOOBAHUS K TIAHUPYEMbIM
JUYHOCTHBIM, METanmpeAMETHBIM U MPEIMETHBIM pe3yJibTataM oOOy4YeHUus B
dhopmMupoBaHUU OCHOBHBIX BUIOB y4eOHO-TI03HABATEIHHOM
NeATEeTbHOCTH/YUYeOHBIX JEeHCTBUM OOYYarOIIMXCSA 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHUSI.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
OPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU OHOJoruu, Ojarojapss 4yemy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKPY KalolIeW MNPHUPOIHON cpeje.
[TosToMy Hapsay ¢ U3ydyeHHEM OOIICOMOJIOrHYECKUX TEOPUM, a TakKe 3HAHUM O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0O PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEICHO BHUMAaHHUE HCIIOJIh30BaHUIO
MOJYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIAIHBIX 3a/1a4, B
TOM YHuclie: TPO(PUIAKTUKK HACJIEICTBEHHBIX 3a00JieBaHUIN YeIoBeKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBaHUs, 000CHOBAHUS YKOJIOTHYECKH 11€JIECO00Pa3HOTO
MOBEACHUS B OKPYXAIOIIEH NPUPOJHON Cpelle, aHAIM3a BIMUSHUS XO3SIMCTBEHHOU
JEATEIIbBHOCTH YE€JI0OBEKA Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX 3KOCUCTEM.
VYcunenue BHHMMaHHMS K MPUKIAIHON HAMpaBICHHOCTH YYeOHOro mpeaMera



«buonorusy NpoAUKTOBaHO HEOOXOAMMOCTBIO O0ECTIEUEHHUS YCIOBUH JUISI PELICHHUS
OJTHOM M3 aKTyaJIbHBIX 3aJa4 IIKOJBHOTO OMOJIOTUYECKOTO 00pa30BaHus, KOTOPas
npeanonaraet (GOpMUPOBAHUE y OOYYAIOMIMXCS CHOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero oOIero 00pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYAIONIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHUpPA, paclIupseT U 0000IIaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3aldd W 3BOJIIOLHH, CO3JAET
yCJIOBHUSI  JUIsA:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(GyHKIMOHAIBFHOM T'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0e30mMacHoro odbpasa
YKW3HU, KOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOIIEHUS K KUBOW IIPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHUsA, COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne Ouosoruu odecneynBaeT yciaoBHs sl (POPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYypbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUSAMHU U3 IPYTUX yUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» COCTaBUIM OCHOBY JMJIA ONpENETeHUs MOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHUIO €T0 COJEpKaHWs, TMPEICTABICHHOTO B IPOrpaMMe IO
OHoIOTHN.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJIbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJIbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEACHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOM
KU3HU U MPaKTHUECKOM estenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUMN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIy>KaT OCHOBOM 71l (POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHH3aI[uu
OMOJIOrMYeCcKOro 00pa3oBaHMUsL.

CTpyKTypupoBaHHE cOAepX aHUs Y4yeOHOro Marepuajga B MpOrpaMMe II0
OMOJIOTMM OCYIIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameTa «buomorus»
BBIJICJICHBI CIIETYIOUIUE COAEPKATEIbHbIE TMHNN: «brosorus kak Hayka. MeTonabl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak



Oounonornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPAy,
«IBOJIIOIMS AKUBOU MPUPOIBI», « IKOCUCTEMBI U MIPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydyeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra M NPUOOPETeHHE YMEHHI
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEWCTBUU B OTHOIICHHH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUSI PA3TUUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6azoBom
YPOBHE 00€CIEUNBACTCS PEIICHUEM CISAYIOIINX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUNH O OUOJOTMYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIyKalluX OCHOBOM
11 (OpMUPOBAHUS MPEICTABICHUM O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHM3aIlMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOIIUXCS IO3HABATEIbHBIX, WHTEUICKTYaJIbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE y oOydaroumxcs oOmel KyJbTypbl, (YyHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIIEHUBATh SIBJICHUSI OKPYKAIOIIETO
MUpa >KUBOW MPUPOJIbl HA OCHOBAHUH 3HAHUH U OTBITA, MTOTYUYEHHBIX IPU U3YUECHUU
OMOJIOTHH;

dbopmupoBaHre y OOydYalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOMIOICHUS dTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUIM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIRHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucteme cpennero oOmiero oobpazoBanus yueOHbIN npenMer «bruomorusy,
M3y4aeMbIii Ha 0230BOM ypOBHE, SBIIICTCS 0053aTeIbHBIM YUYEOHBIM MPEIMETOM.



Jlst m3ydennsi Ouoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca
(1 yac B HeneO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B popMUpOBAaHUU COBPEMEHHOM Hay4yHOUH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabauiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBON TTPUPOJIBI».

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcrnonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTUYECKU ), OMoCEepHBIA.

JdeMoHCTpaum:

Tabmuibl 1 cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMu4ecKHii COCTAaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAIbHBIX BelIeCTB B kieTke. l[lommepxkanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMbIe ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CcBoiicTBa OenkoB. buonormyeckue
GbyHKUIHUN OENKOB.



depmeHTHI — OnosioTuYecKkre Katanm3aTopsl. CTpoeHne pepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otandus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), Tucaxapu bl
(caxapos3a, JlakTo3a) W mHoJucaxapuibpl (Kpaxmana, TJIMKOTEH, IeJTI003a).
buonornyeckue GpyHKIINM yTIIEeBOIOB.

Jlumuaer:  Tpuraunepunsl, Qochomunuasr, crepouasl. [ uapodribHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBesie kucinotel: JHK wu PHK. Hykineornasl — MoHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIUU.

[utonorus — Hayka o kieTke. Kiietounas teopus — npuMep B3auMOIEHUCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUM. MeTObl U3YUYEHUS KIICTKH.

Kietka kak nienoctHas xuBas cucteMa. OO01ue mpu3Haky KJIETOK: 3aMKHYTas
HapykHas MmemOpana, Moiekyinsl JIHK kak renernmdeckuil ammapaT, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DdyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KIIETOK — KJIETOYHAsA CTEHKA, IJIMKOKAJIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u pyHkiuu. [{utomnnasma u eé
opraHousibl. OpHomemOpannbie opranousbl kietku: JIIC, ammapat ['onbmxw,
nr30cOoMBbl.  [loTyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHIPWH, TUIACTHUIBL.
[Ipoucxoxxaenre MUTOXOHJpUM u T1iactun. Bunbl mmactun. HememOpaHHbIe
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. QyHKIUHA OPraHOU/I0B KJIETKU. BrirroueHus.

Anpo — perynaropHslii 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel: «PactipeieieHne XuMUYECKUX DJIEMEHTOB B HEKUBOU IPUPOJEY,
«Pacmpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIbIY, «brocunTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue MosekyJibl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIIETKW», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKApUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKn», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHHWE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KJIETOK.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabota No 2. «M3ydyeHue CTpOEHHsS KIETOK pacTEHUH,
KUBOTHBIX M OakTepHil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENnaparax M HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIMS (TUTACTUYECKUN OOMEH) U
JUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHWs BEIIECTB WM HHEPruM B NMOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIECTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunte3. CeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (HOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTE3. XEeMOCUHTE3UpYIole OakTepruu. 3HAYCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHUE SHEPTUU B KJIIETKE. DTalbl SHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxenne n ero Buibpl. KucCIopogHOE OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakiuu wmatpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Ooenka. Otanbl TpaHciusauuu. KomupoBanue amuuokucior. Pombs pubGocom B
OonocuHTe3e Oenka.

Hekinerounsie ¢popMbl xu3HU — BUpYChl. Uctopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HEHHOTO IIMKJIAa BUPYCOB.
bakrepuodarn. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOyautens CITM/]a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbnos, . . UBanoBckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanus», «Metadbomuzm», «MHUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Ctpoenue JHK»,
«Ctpoenure u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenue u >xu3HeHHbIN 1ukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-anmnkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHne KIeTKn», MoAeb cTpykTypsl JJHK.

Tema 5. PazmHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUKI KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{utonoruuyeckue OCHOBBI PA3MHOXKEHHSI W  UHIUBUAYAJIBHOTO  Pa3BUTHUS
OpPTaHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aromnTo3.

dopMbI pa3sMHOXKEHHSI OPTaHU3MOB: Oecroyioe U moyioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHNW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpoOUCXOAIIME HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. DBHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mpouecc 0O0pa3oBaHUsl MOJOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBbIe xKese3bl: CEMEHHUKU U sSUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TameT (CrnepMaro30ujl, SHUIEKJIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
OcoOeHHOCTH CTpOeHUs SULEKIETOK M crepMaro3oujioB. OmIog0TBOpEHHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npobieHue, racTpysiius, opraHorene3. IloctamOpuonanbHOE pazBuTHe. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MPAMOE, HempsiMoe (IMYMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOACTBA.

Poct m pasButne pacteHuil. OHTOr€HE3 LIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHHU, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOe€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knertounwrii nukin, «Pemnmukanus JHK», «Mwutosy,
«Metiosy, «IIpsiMoe u HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MJIECKONUTAOIINUX U
4enoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMaTo30u sl
MJIEKOIIUTAIOLIETO», «SHleKIeTKka MieKonuTaromero», «Kapuoknnes B KJIETKax
KOpelIKa JIyKa», MarHuTHas MOJIeNb-alIuInKauus «J/leaenue KIeTKu», MOJIEIb
JIHK, Mmonenb metadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHnume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy».

Tema 6. HacsiencTBeHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKHU. Posib iuTomorun
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHI0IOTHYECKUH,
LIUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTHU HAcJieI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . MeHnnenem.
MonorubpuHoe CKpenBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBAHUS. 3aKOH PACIICIVICHU MPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [loHOE ¥ HemoMHOe TOMUHUPOBAHUE.

JurubpuaHoe  CKpeliMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytolee ckpeumpanue. Mcnoap30BaHne aHATU3UPYIOIIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CuernieHHOe HacneaoBaHue rnpu3HakoB. Padbota T. Moprana no cuenjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne ClernieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE mojia. AyTOCOMBI U TOJOBBIE
XpoMocoMbl. ['OomMoraMeTHble M TeTeporameTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CIICTUIEHHBIX C MTOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapualliOHHAs KpHUBasl.
Hopma peakunu npusHaka. KonuecTBEHHbIE M KauECTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecC — OCHOBa KOMOMHATUBHOM
W3MEHYMBOCTU. MyTallMOHHasl U3MEHUYMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ NPUYUHBI MyTanuil. MyTareHHbie (aKTOpPHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJIIPHO-TEHETUYECKHM. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHKUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TEeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApaclosiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue H TreHepaTuBHbIe MyTanuud. CTBOJOBBIE KIETKHU. [IpuHITUTIBI
3I0POBOTO 00pa3a MKU3HU, TUATHOCTHKH, TPOPMIAKTUKA U JICUCHUS TEHETUYECKHUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 ITUTOTCeHETUYECKasI
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IUTON€HETUYECKAsi OCHOBa», «3aKOH YUCTOTHI
rameT», «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI IUTUOPHUTHOTO
CKpeluBanusy, «Menosy, «B3anumMoaencTBue ajielibHbIX TEHOBY, «[ eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJOBeKa», «I eHeThka moJjia», «3aKOHOMEPHOCTH
HaCJIEIOBaHUsI, CLUEIUICHHOTO ¢ mosiom», «KapuoTumbl yenoBeka M >KHMBOTHBIXY,
«Bunpl nzmenunBocTy», «MoaudukamoHHas HW3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-dakropay, «['eHeTnka rpymm KpoBu», « MyTalluoHHAsI U3BMEHYHBOCTH.

O6opynoBanue: Mojaenu-anmInKanun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonmunoe momuuupoBanue», «Jlurubpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTaru GopMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHble M mpaKkTHYecKHe padoThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3ylbTaTOB MOHOTHOPHUIAHOTO U
TUTUOPUTHOTO CKPEUTUBAHUS Y APO30(UIbI HA TOTOBBIX MUKpOIIpEenapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKAIIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsA/Ia U BAPUALMOHHON KPUBOD.

JlabGopaTtopHas pabora Ne 7. « AHamM3 MyTaluid y JIpo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHME U aHAJIW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexknusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak HaykKa U Ipolecc. 3apOKICHUE CEIEKIUU U JTOMECTUKAIIUS.
VYyenue H. U. BaBuiioBa o ieHTpax MpOMCXOXKACHUS K MHOTO00Opa3usi KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K ICHHS] JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHbBIN OTOOPHI B
CENEKIIMU pPACTEHUNM U KUBOTHBIX. OILIEHKa JKCTEphepa. bIM3KOpoICcTBEHHOE
cKkpemuBaHue — uHOpuAMHT. Yucras nunaus. CKpelmIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHT.
OTtnanénnast rudbpuansanus u e€ ycnexu. MickyccTBeHHbII MyTareHes u nojyyeHue
HOJIATIONIOB. JIOCTHKEHNS CENEKIIMYA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonoruss kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHXEHEpHUs. ITaIbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranuzMoB. Kierounas
nHxeHepusd. Kietounsle KyJnbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPIraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosmembl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. 1. Basunios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanoB.

Tabnuupel u cxeMbl: kKapTta «l{eHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéuHas rudpuauzamus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomunnounnus», «OO0beKTH OWoTEexHONOTHNY, «KileTouHble KymbTYyphl U
KJIOHUpOBaHue», « KoHCTpyHnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJ0B U KOPHETIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

Okckypeust «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJEKIUU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIUOHHYO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWCTBO, JabOpaTOpHIO
arpOyHMBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeAnocbUIKM BO3HUKHOBEHHS 3BOJIONMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OUOJNOTMU. BiusiHue HBOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OHOJIOTMU U APYTUX HayK.

CBuzerensctBa 3BoOIMU. [lameoHTONMOrHYECKHE: TOCIEI0BATEIBbHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTMYECKOW JICTOMMCH, TEPEXOJHbIe (OPMBI.
buoreorpaguueckue: cxoncTso u paznuuue ¢payH U (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMs SMOPHOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKMX MNyTeH y BceX
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBuna. IIpeanochUlkM  BO3HUKHOBEHUS
JapBuHU3Ma. JIBHKYIME CHJIBI 3BOJNIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAasT W3MEHYMBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Booruu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosorus. [lomynsnus kak eAMHUIA BUAAQ U SBOJTIOLUU.

JBrokymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTallMOHHbBIN
IpoLecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lOMyNsLMOHHBIE BOJHBI U JIpeud
reHoB. M3oisnmst 1 Murpanus.

EcrtecTBeHHbIl 0TOOp — HamnpaBisiomuii Qakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bodtouuu. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl U HAUOATANITAIIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BHUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (pUIleTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOMIOIUH.

[IpoucxoxieHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anus. AJanTUBHas paguarius.

JdeMoHCTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Ceepiios.



Tabmuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyllecTBoBaHHE», «EcTecTBeHHBbI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTamonHas
U3MEHUYMBOCTB», «Apomopdo3by, «Ununoamantammm», «OO0IIas aereHepauus,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBus Y.
Jlapsunay, «boppba 3a cymectBoBaHue», «IIprcrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsH, Koyuiekius «[Ipumepsl 3alUTHBIX MPUCIOCOOTICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPaBICHUS 3BOJIIOIUNY, O0BEMHAA MOJEIb
«CTtpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKius «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», w™ojnenp ammmkanus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapaTel « PazButue Hacekomoroy, « PazButue asarymkmy,
MuKponpenapar «/Ipozoduna» (HopMa, MyTanuu GopMbI KPbUILEB U OKPACKH TENA).

JlabopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas padota Ne 2. «Onrcanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHbIE TIPEACTABIEHUS O 3apOXKACHUM XKU3HU. HayuyHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHsS. XHUMHUYECKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCHEPUMEHTATIBHOE TTOATBEPKICHUE XUMAUECKOW IBOMOIMA. HavanbHbie 3Tambl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM W KX 3BOIIOLMSL.
®opMHUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3so30iickas 3pa U €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3zoiickags »3pa W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTECHOBBIM,
AHTPOMOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJOorHnYecKux mpoiieccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIIUU PACTUTEIBHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [TosiBNIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BooUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPyIIIbI OPraHU3MOB.

DBOJIOLHNA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
MPOUCXOKJICHUHN YeJIoBeKa. MeToabsl Hu3ydeHus anTponoreHesa. (CxolcTtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIOBEKA.

JBrxyiue cuibl (pakTopsl) anTponorene3a. HacneacTBeHHast U3MEHUYMBOCTD
U eCTeCTBeHHbIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KU3HH, M3TOTOBICHUE OPYIUi
TpyJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxoasuui, YenoBek HEaHACPTAIbCKUN, YenoBek
pa3yMHbIil. Haxoaku HMCKONMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHA
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3maTcko-aMepuKkaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMS. EIMHCTBO 4YenOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHme ComaHEUHON cHUCTeMbl», «Pa3BuTie
opraHuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KIeTKay,
«IIpokapuotnueckas kieTtka», «CoOBpeMEHHas CHCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AaHATOMHMYECKMX 4YEepT CTPOCHHUS YEJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJIOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moan», «lpeBHue moanm», «llepBbie
COBPEMEHHBIE JI0N», «HemoBeYeCKrue pacs».

O6opynoBanue:  mymsiku  «lIpoucxoxaeHue  yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMAaHbOHLA), CIENKH WIH
U300pKEHHUSI KAaMEHHBIX OpYyIud NEepBOOBITHOTO uenoBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYECKas Taliuna, Kouiekuus «DopMel
COXPAHHOCTHU MUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

[IpakTudeckas padbora Ne 1. «M3ydyeHue HCKOMaeMbIX OCTATKOB PAacCTEHUU U
YKUBOTHBIX B KOJUICKIUSX).

DKcKypcust «IBOJIIOIUSL OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WIN KPaeBeIUECKUN My3eil).

Tema 3. Opranu3mbl U OKpYsKamoIIas cpeaa.



DKOJIOTHs KaKk HayKa. 3a7a4yd ¥ pa3aenbl 3KOJOTHA. MeTOabl 3KOJIOTMYECKUX
UCCJIEIOBAHMM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue ¢akropbl. Krnaccudukanuss -5Konoruyeckux (HakTopos:
abnoTnyeckue, OWMOTHYECKHUE U aHTPOIOTreHHbIE. JleMCTBUE HKOIOTHYECKUX
(baKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akTopbl: CBET, TEMIIEpATypa, BIAXHOCTh. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHu3MOB K  JIEHCTBHUIO  a0MOTHMYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cUMOMO3 U ero (opmel. I[lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBHI MJisi CYyIIECTBOBAHUS OpPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyjsauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanys. J[mHaMuKa 4uCIEHHOCTH MOITYJISILUU U €€ PeryJIsiusl.

JlemoncTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «lIpupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranusmoBy», «®Poronepuonnusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJISIUU HHPY30puu-Ty penbkny», «[lumessie nenm».

JlaGopaTopHblie M NpaKTHYeCKUE PadoThI:

JlaGoparopHas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PaCTEHUN U3
pPa3HbIX MECT OOMTAHU.

JlabopaTtopHas paborta Ne 4. «BrnusHue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktuueckas padbota Ne 2. «Iloncyér NI0THOCTH NOMYJSUUNA Pa3HbIX BUIOB
pacTeHun.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0miecTBO opraHuzMoB — OuoieHo3. CTpyKTypbl OHOIIEHO3a: BHAOBAs,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumieBasi). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckne cuctembl (3kocucreMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHMU B IKOCUCTEME.
Tpoduyeckue (muiieBbie) ypoBHU 3KocucTeMbl. [TumeBsle nenu u cetu. OCHOBHBIE
MOKa3aTelid KOCUCTEMbl: OHOMacca, MPOAYKIUS. OKOJIOTMYECKHUE MHPAMMIIbL:



OPOAYKIMH, YHCICHHOCTH, Ouomacchl. CBOICTBAa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJisinus, pazputre. CyKIeccusl.

[IpupoHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHCTEMA XBOMHOIO
WJIM IIUPOKOJIUCTBEHHOTO JIEca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak Qakrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, coctaB U CTPYKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
I100aNbHOW 3KOCUCTEMBI. J[MHaMHuYecKkoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHUE LIUKIIBI 3JIEMEHTOB (yTepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHUS B Onocdepe.
['1o6abHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHMe NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa ycroiunBocTH Ouocgepbl. OCHOBa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTHkeHus: OMOJIOTUN U OXpaHa
PUPOJIBI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr u cxemsl: «llumessie nenm», «bHUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHUYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOITOIEHHbBIEC BO3AECHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arPS3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeMIIas cocTamistonias ouochepon»,
«®akTopel  gerpamaumu  nouB»,  «llapHukoBblii  3ddekT»,  «DakTOpHI
paIMoaKTUBHOTO 3arpsi3HeHus Ouocdepn», «OO0mas cTpykrypa Ouocheps,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«KpyroBopoT yriepozaa B Ouocdepe», «Kpyropopot azoTa B IpUpOae».

O6opynoBanue: Mojenb-anmukamnus « Tunudable OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coo01IecTBaY, KoJuleKuun «buoiienos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FrepOapuu 1 KOJUIEKIUHA PACTEHUIN U dKUBOTHBIX,
MpPUHAJJICKAIINE K Pa3HBIM SKOJIOTUYECKUM TpyIiaM oJHoro Buaa, KpacHas kaura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSIEMBIX BHJOB pAcCTEHUH U
YKUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUIA

Cornmacio ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K pe3yJibTaTaMm
OCBOCHUS OOyYalOIMMHUCA TporpaMM CpeAaHero oOiiero  00pa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXKJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTHS OHOJOTHUUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOECH
JESITEIbHOCTH [I€EHHOCTHO-CMBICTOBBIMH  YCTAaHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIWYHME HKOJOTHMUYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» nocTUraroTcs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMUCKUMHU COLUUOKYJIBTYPHBIMUA, UCTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, TMPUHSATHIMA B OOINCCTBE MpaBUIaMHU M HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTUS BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHHUS K 3aKOHY WM MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOrO OTHOIICHUS K KYJbTYPHOMY HACISIUI0 U
TPAAULIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPYIKaIOIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxxaaHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOIIErocs KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOCKTOB, pEIICHUHW YyYeOHBIX M TO3HABATCIBHBIX 3a/a4, BBITIOJIHECHUHU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ Pa3HBIMH YOEXKICHUSAMH, KyJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXUTEIbHOIO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IpU OOCYXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakTIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBa)XEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHYy, CBOM SI3bIK M KYJbTYpYy, HPOIIIOE U HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MIPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTIOCTHXKEHUSM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OWOJOTHHM, TOHHMMAaHUS 3HAYCHHS OHOJIOTHHM B ITIO3HAHUHM 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)K€HHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAHHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOU JIMYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 3/10POBbSI U
IMOIUOHAIBHOIO 0J1ArONOJTyYHs:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MacHOro o0pas3a KU3HU (310pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryjsipHas (Qusuyeckas aKTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJI HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOHN JESITEIBHOCTU TEXHOJOTUYECKOH M COLMAIbHON
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K Pa3IMYHbIM cepaM MpodecCHOHANbHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK UICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKH WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPY’KArOIIEN CPEIbI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBbIE TTPH N3YUECHUU OMOJIOTHH 3HAHMSI
M yYMEHHUS TpHU pEIICHUHu TMpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
NPUPOAOIIONL30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
IKOCHUCTEM, OrOoCchephl);



AKTUBHOE HENPUATUE NEUCTBUN, IPUHOCAILUX BPEA OKPYKAIOWIEH TPUPOTHON
cpene, yMeHHe MPOTHO3UPOBATh HEOIArOMPHUSITHBIE SKOJOTHUYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOITMYECKON KYJIbTYpBI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIIBHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IIPAKTHUYECKOMN IEATEIBHOCTH IKOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJoOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NMOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJih B
(GOpMHpPOBaHUM PALMOHAIBLHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEACTaBICHUST 00 OKpPYXalolleM MHpE KaK O €AMHCTBE MPUPOJIbI, YEIOBEKa U
oOmiecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHHH NpodieM
COXpPAaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIIMHBI, CO3JIaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBbl  Pa3BUTHS
YeJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTUYECKUX MPOOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — pa3BUTHIO,  pallOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OHOJOIMYECKUX 3HAaHUM B LEIIX
NOBBILICHUSI OO0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IpU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYLIIHOCTU METOJOB ITO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHWUA JJs aHaiau3a |
OOBSICHEHMSI SIBICHUIM OKPYXAlOIIer0 MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHUE JieJaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB H
MMEIOIIMXCS JAHHBIX C LEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHust IpoOJieM B peabHBIX )KU3HEHHBIX CUTYAIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUU MO OWOJOrMU B
COOTBETCTBHH C )KU3HEHHBIMU MMOTPEOHOCTSIMU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YUAIOLIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpaKaroUUe
[EJIOCTHOCTh HAy4YHOW KapTUHBI MHpa W CHeHu(UKy METOI0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHHE, MPOLECC,
CUCTEMa, Hay4yHbIi (DaKkT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yueOHble JeHCTBUA (MIO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIEC, PETYJSTUBHBIE),
obecneunBaomye GopMrupoBaHrue (GyHKIMOHAIBHOW IPaMOTHOCTH M COLIMAIbHOM
KOMIETEHIIMM  O0YyYaroluxcsi, CHOCOOHOCTh OOy4YaroIuXcsl HMCHOJIb30BaTh
OCBOCHHBIE MEKIUCLUUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
yueOHbIE IEMCTBUS B TO3HABATEIILHON U COLIMAJIBHON MIPAKTHUKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JOrMUYecKHUe AeiiCTBHUS:

CaMOCTOATENbHO  (QOpMyJNHMpPOBaTh W aKTyalu3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpPaBHEHM S, Ki1acCu(pUKaIMU, 000OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 00bsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYKIAEHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B M3y4YaeMbIX OHOJIOTMUYECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUYHMI PA3HOTO pPOJAA, BBISIBICHHBIX B Pa3jIMYHbIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBIMOJIHATH paOOTY B YCIOBHUSAX PEATILHOT0, BUPTYaJIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE HeiiCTBUA:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEN0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHusi MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IOMCKY METOJ0B PEUICHUS] IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUU, MPEeoOpa3OBaHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMATIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSMU U METO/IAMH;

CTaBUTb M (HOPMYyIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PEIICHHsS 3aJa4d pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh LEJICHANIPABICHHBIN MOUCK TMEpeHoca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMEThb MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTHYECKYHO 00JIACTH
KU3HEIEATeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEAMETOB;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-IIOMYJISIPHOM JUTeparype, OHOJOTHYECKUX CIIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM Ipe/CcTaBICHUSI, KpUTUUECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(GbopMyIMpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOAbI MPU TMOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAyYHBIM SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOrMYeckod HMHPOpMalUMEH: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HaKW W CUMBOJBI, (hOpMYJibl, aOOpeBUAaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWsd M 3allUThl  MH)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaieHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) oOmenme:

OCYIIECTBISATh KOMMYHHUKAIIUU BO BCeX chepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JMCKYCCHUM N0 CYIIECTBY OOCyXaaeMol TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHUTEJILHO BBINOJHEHHUS MpeiaraeMoin
3a/1ayy, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IMO3HMIMHI JPYTUX YYaCTHUKOB
JIAAJIoTa WA TUCKYCCUU);

pacro3HaBaTh HeBepOalibHble CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJECHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBaXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATeJIbHOCTD:

NOHUMATh M HCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJEHCTBUS MPHU PELIeHUH Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKY W METOJIbI COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEHN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEJIA COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTUKEHHUIO: COCTABIATH IUIAH JEHCTBUM,



pacrnpenenartb pojid ¢ Y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE IPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IHYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusamnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NpPOOJIEM U UX
pelIeHns B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BBHIOMpAaTh Ha OCHOBE OHOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaxX MO OTHOUIEHUIO K YKUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO NEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBaTh COOCTBEHHBIC 3aJlaul B 00pa3oBaTelbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUAX;

CaMOCTOSATEIILHO COCTABJISTH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIUIM;

pacHIMPATh PaMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPENOYTESHUN;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENLHOW  pedJeKkcuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTYalldH, BHIOOpA
BEPHOTO PEIICHUS;

YyMETh OIICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsATHE Ce0A U APYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pEe3yJbTaTOB
NESITEIIbHOCTH;

IpU3HaBaTh CBOE MIPABO U IPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarhl OCBO€HHS nporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npeamera «buonorus
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUBI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jMYHBIX YUYEOHBIX CHUTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
PE3yJbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBaAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHMPOBO33PEHHUS, O BKJIAJE POCCHMCKUX M
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (DPYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBATh COJEpKAHUE OUOJOIMYECKUX TEPMUHOB WU TOHSITHM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (caMoOperyjsinusi), ypOBHEBas OpraHu3alUsi O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LIEHTpaJibHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOT0oOpasus H
MIPOUCXOXKICHUSI KyJIbTYpHBIX pacTenuit H. V1. BaBuiiosa), onpenensiTe rpaHULIbl KX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJOTMYECKOT0 SKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHHE 3aBUCUMOCTH
MEXIY HWCCIEAYEeMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pPE3yJIbTAaTOB,
MCIIOJIb30BAaHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;



yYMEHHUE BBIJEATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJICTOYHBIX W MHOTOKICTOYHBIX OpPraHW3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAICHUSI SHEPTUH B KJIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W DHEPreTHYecKoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSICHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUU, JUJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
JKU3HM C 1IeJIbI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/0pOBbS U 370POBBS
OKPYXKaIOIUX JI0JeH, COOI0/IEHHsS HOPM IPaAaMOTHOTO TOBEJICHUS B OKpYXKarolen
MPUPOTHONW cpefe, MOHMMaHHE HEOOXOIWMOCTH WCIOJIB30BaHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNUS,

yMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyl Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHWUE, CIICTUICHHOE HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HACJIeIOBAaHUS TPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOMIOIATH
npaBuia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHUEM;

yMEHHE KPHUTHYCCKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(pOpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuabl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIC COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[IpeameTHBIe pe3yNbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» 6 11
KJlacce NOJKHBI OTPAKATh:

c(hOpPMHPOBAHHOCTh 3HAHWW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4YHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWM COBPEMEHHOW €CTECTBCHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHATHHOU
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

yMEHHUE PaCKPBIBATh COACPIKaHNE OMOJOTUYECKUX TEPMUHOB M MTOHSATHI: BU/I,
MOMYJISAKS, TEeHOMOH, DBOJIONHS, ABWXKYIIME CUIBI ((aKTOPHI) SBOIIOINUH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBI, PEAYIEHThl, e  MUTaHUA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;



yMEHHE u3JaraTh OHOJOTHYECKHEe TeopuH (IBOJIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapieBoro cxoncrtea K. M. bapa, depenoBaHusl rJIaBHBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CesepuioBa, yuenust o 6uochepe B. W. Bepuanckoro),
ONPENEIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM,;

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIIOIEHUE U
OMHMCAHHWE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pPE3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIBI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTMYECKHX
OOBEKTOB: BHUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JI€WCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OMOTr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJTYUYCHHbIC 3HAHUS JJIsl OOBSICHEHHS OMOJIOTMYECKHUX
IIPOLIECCOB M SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1eNbplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpY>KaIOIIUX JII0AeH, COOMI0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAlMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/1ayd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

yMEHHUE BBIMOJIHATH JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHYECKU OIEHWBaTh M HHTEPIPETUPOBATH HUHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbBIE IHMCbMEHHBIE M YCTHBIE COOOUICHMUS,
00001mast 6noIoTHYecKyr0 HHGOPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh IOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHnoBanue KoanuecTBo yacoB
Ne JuaexkTpoHHbIe (HU(POBHIE) JdonmosiHuTEIbHAS
pa3aeiioB U TeM Konrpoubnbie IIpakruyeckue
n/n Bcero o0pa3oBaTe/IbHbIE PeCypChl uHpopmanus
NMpOrpamMmbl padoTsI padoTsbI
buonorus kak Hayka 4 0.5 https://m.edsoo.ru/IBLQHS548U
MonekynsipHbIi ypOBEHb 10 https://m.edsoo.ru/ST7SVKFTX
3 Kierounslit ypoBeHb 8 1 https://m.edsoo.rt/YTLWWIJEO
XKuznenesTenbHOCTh
4 4 https://m.edsoo.ru/MEETZ2D71
KIJIETKU
Pazmuoxenue u
5 WHUBUYaIbHOE 6 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPTaHU3MOB
8 PesepBHoe Bpems 1 https://m.edsoo.ru/FDBO8R36J
OOBeKT u3yueHus
9 2
ouosiorun
OBILIEE KOJIMYECTBO 15 0 4
YACOB I10 [TPOTPAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acoB

dueKkTpoHHbIE (LM (pPOBbHIE)

Ne i/t Konrposbnsie IIpakrnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI

1 Opranu3MeHHbI ypOBEHb 9 1 https://m.edsoo.ru/7F6R1ZROH
2 [TonynsiuronHo-BuaoBoi ypoBeHb 9 0.5 https://m.edsoo.ru/OFLS81YBS
3 DKOCUCTEMHBIN YPOBEHb 5 1 https://m.edsoo.ru/XNFOD96AA
4 buocdepnblit ypoBeHb 9 https://m.edsoo.ru/WXWAVSS56F
5 Pe3epBHOE Bpems 2 https://m.edsoo.ru/T3R3IFWNON

OBIIEE KOJIMYECTBO YACOB I1O0

- 34 0 2.5

I[TPOTPAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounuectBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbusie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
buonorus B cucreme Hayk 1 https://m.edsoo.ru/O2T4D1UIS
2 OO0BEKT U3yueHus OMOJIOTHH 1 https://m.edsoo.ru/A7VOYD215
Metoapl HAyYHOTO MO3HAHUS
6uonoruu. [Ipaktuueckas padora Ne 1
3 «Hcnonp30BaHME pa3INyHbIX METOJO0B 1 0.5 https://m.edsoo.ru/GAB23860W
P U3YYEHUH OMOIOTUYECKUX
00BEKTOBY
buonornueckue cucTemsl U UX
4 . 1 https://m.edsoo.ru/2JLXB4AOR
CBOMCTBA.
MornekymsipHbIi YpOBEHb: 00111ast
5 YIP P B 1 https://m.edsoo.ru/TAKI9E62K
XapaKTEePUCTHKA.
Heoprannueckue Bemecrtsa: Bona u
6 P B s 1 https://m.edsoo.rw/L17L.J590V
coJu
Jlunuel, X cTpoeHre U QyHKIUH. 1 https://m.edsoo.ru/OJ7NFITIS
YrneBoabl, X CTPOCHHE U (HYHKIUH. 1 https://m.edsoo.ru/XU9SFS3IGA
benku. CoctaB u cTpykTypa Oenka 1 https://m.edsoo.ru/V33JINUWSW
10 benku ¢yHKIMS OETKOB. 1 https://m.edsoo.ru/3128P31.98
®epMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas pabora
11 Ne 2«3yuenne kaTanuTHYECKOU 1 0.5 https://m.edsoo.ru/VBPPPBGCD

AKTUBHOCTHU (I)CPMCHTOB (Ha mpumepe
aMHJIa3bl UJIIN KaTaJ'Ia3BI)»



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/VBPPPBGCD

12

Hyxneunossie kucnotsl: JJHK n PHK

https://m.edsoo.ru/WOELRA9B3

AT® u npyrue HyKJICOTUIBI.

13 https://m.edsoo.ru/JSK3Q6W0J
ButamMuHEL.
H _

14 CITICTOUHBIC (OPMBI KH3HI https://m.edsoo.ru/9PGS5FAJB
BHUPYCHI
Bupycel.JJabopaTopHas padora Ne 3
«CpaBHUTENLHBIA aHAIN3 KIETOYHBIX U

15 P 0.5 https://m.eds0o.ru/P2SQ5ZGN2
HEKJICTOYHBIX ()OPM >KHU3HHU Ha PUMEPE
BHUPYCOB »
Knerounsrit ypoBeHs: oO1as

16 https://m.eds00.ru/JXQMJOGM3
xapekrtepuctuka. Kinerounas reopus
Ctpoenue kieTku. Kimetounas

17 p https://m.edsoo.ru/XDCLRAF1Q
MeMOpana. [{utormnaszma.
Pubocomsr. Sapo.

18 1 Mbt. AP https://m.edso0.ru/3GYGV47YM
DHIOIUIa3MaTUYECKAS CETh.
Bakyomnu. Ko exc o .

19 Kyom MILTEK bR https://m.edsoo.ru/MA4T8L5SAD
JIN30COMEI.
Murtoxounpun. I[Tnactunel. Opranougbl

20 AP & p a https://m.edsoo.ru/HESOD768U
nekeHnd. Kietounrle BKIIIOUEHUS.
Ocob0eHHoOCTH CTPOE €To

21 HHOCTH CTPOCHHA IIIETOK https://m.edsoo.ru/YSNANQ65V
MPOKAapUOTOB U SYKapHUOTOB
CtpoeHnune syKapuoTUUECKON KIIETKH.
JlaGopaTtopHas pabota Ne 4 «3yuenue
CTPOCHHS KIIETOK PACTCHHIA,

22 p p 0.5 https://m.edsoo.ru/KZ01WS5LJY

JKUBOTHBIX, TPHOOB 1 OaKTepUil IO/
MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax u ux ONuCaHue»



https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/KZ01W5LJY

23

OOMeH BeIeCcTB U PeBpaIleHIe
SHEPIHU B KICTKH.

https://m.edsoo.ru/LOB3I3XYZ

24

OOMEH BeIIeCTB B KIIETKE.
JlaboparopHas pabota Ned .«3yueHue
MPOIIECCOB OOMEHA BEIIECTB U
NPEBpAICHHS SHEPTUU B KIICTKE

0.5

https://m.edsoo.ru/M3IMHUK2VV

25

26

DHEpPreTUIeCKuii 0OMEH B KJIETKE.
I'mukonu3 U OKUCIUTEIHLHOE
docdopmmpoBanue.

THIIBI KJIIETOYHOT'O ITUTAHUS.
doTocuHTE3 M XEMOCUHTE3

https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/V882FDGSF

27

[TimacTnueckuii 0OMeH: OMOCUHTES
Oenka.

https://m.edsoo.ru/540F4L77W

28

29

Perymsus Tpanckpunuuu u
TPAHCIISINUU B KJIETKE U OPTaHHU3ME.

Muro3

https://m.edsoo.ru/TFDKDDWWM

https://m.edsoo.ru/YYQSGOWI2

30

JKu3HeHHBbIN UK KIeTKU. [{enenue
KJeTku. Muto3. Jlaboparopnas pabota
Ne 5 «Habmronenue MmuTo3a B KJleTKax
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

https://m.edsoo.ru/COINPWLF4

31

32

Meiios

OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OmI0J0TBOpEHHE.
JlaGopaTtopHnas pabota Ne 6 «M3yuenue
CTPOCHUA IMOJIOBBIX KJIIETOK HAa I'OTOBBIX
MUKpOIIpenapaTax»

0.5

https://m.edsoo.ru/SNUXKO0X86

https://m.edsoo.ru/C29L4DXB8



https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8

Henenue knerku. JlaboparopHas
paborta Ne 7. «CpaBHUTETEHOE

33 . 0.5 https://m.edsoo.rt/VWT70DZ8R
U3y4YeHUs] MUTO3a U Mei03a Ha FOTOBBIX
MHUKpPOIpEnapaTx u cxemax»
34 PesepBHBII ypOK. https://m.edsoo.ru/E2IXRS2EB
OBUIEE KOJIMYECTBO YACOB I10 4

I[TPOTPAMME



https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/E2IXRS2EB

11 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

KoHnTpoJabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

Opranu3MeHHbII YPOBEHb:
o011ast XapaKTepUCTUKA.
Pa3zmHOXEeHME OpraHu3MoB.

PaszBuTHe MONIOBBIX KIETOK.
OHJ'IOI[OTBOpeHI/Ie.

Jlaboparopnas padota Ne 1 «
I'ameTorenes»

0.5

02.09.2026

09.09.2026

16.09.2026

https://m.edsoo.ru/6KWQ9KBKU

https://m.edsoo.ru/0SWC47SSX

https://m.edsoo0.ru/D3UCLTSOF

NupuBuyansHOE pa3BUTHE
OpraHu3MOB.
buorenernueckuii 3aK0H.

23.09.2026

https://m.edsoo.ru/TOFAUE4ZP

3aKOHOMEPHOCTHU
HacJIeJOBaHMsI IPU3HAKOB.
Monorubpuanoe
CKpeIlleBaHU.

Henonnoe nomunupoBaHue.
AHanusupyrolee
CKpellleBaHue.
JluruGpuHoe ckperieBaHue.
3aKOH HE3aBUCUMOTO
HacJaeA0BaHUs IPU3HAKOB.

30.09.2026

07.10.2026

14.10.2026

https://m.edsoo.ru/3AEH6CNOWI

https://m.edsoo.ru/DY32BUDOO

https://m.edsoo.ru/PI1FIOY V3

JlabopaTtopHas padota Ne 2 «
Pemenne reneTrnueckux 3aaad

0.5

21.10.2026

https://m.edsoo.ru/ WAJHSTLOB



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/WAJHSTLOB

Ha MOHOTHOPHIHOE U
IUTHOPUIHOE CKPEIIEBAaHHIE)

XpoMOCOMHast TEOpHUS.
I'eneruka momna.
HacnenoBanmue, clieIuieHHOE C
IIOJIOM.

11.11.2026

https://m.edsoo.ru/CLA9VC5JJ

10

11

12

3aKOHOMEPHOCTH
U3MEHYUBOCTH

OCHOBHBIE METObI CEJICKIIHH
pacTeHuy , )KUBOTHBIX U
MHUKPOOPTaHU3MOB.
buorexHonorus.

[TomynsamoHHOE-BUI0BOM
ypOBEHB: o011as
XapakTepuCcTHKa. Buapl u
TIOITYJISIIIUH.

18.11.2026

25.11.2026

02.12.2026

https://m.edsoo.ru/MJYY IMVX7

https://m.edsoo.ru/EKNHXBOS2

https://m.edsoo.ru/ECINSTF62

13

Pa3zButHe >BOJIIOIIMOHHON
uueun

09.12.2026

https://m.edsoo.ru/WSEXNI9YAK

14

15

16

[IpakTuueckas padora Ne 1 «
CpaBHUT eNbHBIN aHAIN3
3BOJIFOIMOHHBIX TEOPHIN»
JIBMKyLIME CUIIBI DBOJIIOLINH,
UX BIUSHUE Ha FeHO(OHT

IOITYJISAIH.

EcrecTBenHbIi 0TOOp Kak
(bakxTop 3BONIIOLIUU

0.5

16.12.2026

23.12.2026

30.12.2026

https://m.edsoo.ru/7K1LYOSCT

https://m.edsoo.ru/D7JZMBYPQ

https://m.edsoo.ru/ADV3JERUE

17

MuUKpO3BOMIOLNS U
MAaKpO3BOJIFOLIHS

13.01.2027

https://m.edsoo.ru/14G19MQ4K



https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/14G19MQ4K

18

Hanpasnenus 3Bonronnn

20.01.2027

https://m.edsoo.ru/XL7QKC5PK

19

20

21

[TpuHIMTIIBL KTacCUUKAIIH.
CucremaTnka

DKOCHUCTEMHBIN yPOBEHbB:
o011asi XapaKTepUCTUKA.

Cpena obutanus OpraHu3MOB.

Dkonornyeckue (HhaKkToOpHlI.

DKOJIOTHYECKHE COO6H.[CCTBa

27.01.2027

03.02.2027

10.02.2027

https://m.edsoo.ru/R6L7VY2GB

https://m.edsoo.ru/K46KONS561

https://m.edsoo.ru/DCOIEUICY

22

23

24

AbGuotnyeckue GaKkTopEbI.
Jlaboparopuas padota Ne 3.
«Mopdodomnoruueckue
0COOEHHOCTH pacTeHUi U3
pa3HBIX MECT OOUTAHHUSI.
Jlaboparopnas pabota Ne 4.
«BnusiHMe cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJICYCa»

Buasl B3aMOOTHOILICHU
OpPraHu3MOB B DKOCHUCTEME.
OKoJIornyecKkas HUIIIa

OKOJIOTUYECKHE
XapaKTEPUCTUKHU MOMYJISILINH.
[TpakTryeckas pabora Ne 2
«IToacuéTt mIoTHOCTH
MONYJISALMI pa3HbIX BUIOB
pacTeHuin»

0.5

0.5

17.02.2027

24.02.2027

03.03.2027

https://m.edsoo.ru/G7NF3P1NM

https://m.edsoo.ru/A6Z8MGNQR

https://m.edsoo.ru/X42J6 ABRN



https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN

25

Bunosrle u
MPOCTPAHCTBEHHAs CTPYKTYPbI
SKOCHUCTEMBI

10.03.2027

https://m.edso0o.ru/0T2K1PNGZ

26

27

28

29

IIumieBrie CBA3U B DKOCUCTEME

KpyroBopoT BemiecTB 1
MpeBpalieHIe SHEPTUHU B
9KOCUCTEME

DKkonoruyeckas CyKLeccus.
ITocnencTBus BAUSHUS
ACATCIIBHOCTH YCJIOBCKA Ha
9KOCUCTEMY

buocdepnslit ypoBeHb:
OO6m1ast xapaKTepUCTHKA.
Yuenune B.. Bepnaackoro o
ouocdepe.

17.03.2027

24.03.2027

07.04.2027

14.04.2027

https://m.edsoo.ru/SILIRWZMR

https://m.edsoo.ru/NSTEWOGPE

https://m.edsoo.ru/WIDMMUBCS5

https://m.edsoo.ru/WRS65U3WC

30

Kpyrosopor BemecTs B
ouocdepe

21.04.2027

https://m.edsoo.ru/2X1VG50Q18

31

32

OBosntonus ouochepsl

[IpoucxoxaeHue KU3HU Ha
3emie

28.04.2027

05.05.2027

https://m.edsoo.ru/V5JT6B38Z

https://m.edsoo.ru/SW5XCF3K6

33

OCHOBHI)IG 9TaIlbl 3BOJOINNA
OpPraHUYECKOTO MHpa Ha
3emie

12.05.2027

https://m.edsoo0.ru/187G37606

34

OBOJIIOIMS YEJIOBEKA

19.05.2027



https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/SW5XCF3K6
https://m.edsoo.ru/187G37606

35 Poup uenoseka B 6mochepe

26.05.2027

https://m.edsoo.ru/HXCDHPXDJ

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

35

2.5



https://m.edsoo.ru/HXCDHPXDJ




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NmporpaMmsel CpeaHEro 0611{61"0 oﬁpa303a}mﬂ

ChopMupoBaHHOCTh 3HaHUI O MecTe M PoJid OMOJOIMM B CUCTEME
Hay4yHOIO 3HAaHUSA €CTEeCTBEHHbIX HayK, B (OPMUPOBaAHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHONM KapTHHBI MHpa W Hay4HOIO
MHUPOBO33PEHUS; O BKJIAJAE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHONOTUH; (PYHKIHMOHAIBHOW TIPaMOTHOCTHU

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHHe packpbIBaTh COJEp)KaHWE OHOIOTUYECKUX TEPMUHOB U
MIOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa0oau3M (0OMEH BEUIeCTB U
MpPEBpAIllCHHE JHEPruu), roMeocTa3 (CaMOperyJsius), YpOBHEBas
OpTraHHU3aIHs KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEPOAYKIIKSA),

HaCJICACTBCHHOCTb, N3MCHYHMBOCTb, POCT U PA3BHUTHC

YMeHue — u3naratb  OMOJOTMYECKHMEe  TeopuH  (KJIETOYHas,
XpOMOCOMHasl, MyTanuoHHas), 3akonsl (I'. Mennens, T. Moprana,
H.W. BaBwioBa) u yueHus (0 ILeHTpax MHorooOpasus U
IPOMCXOXKACHUS  KylIbTypHbIX  pactenuit H.M.  Basunosa),

ONpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMmenune BJIaACTb MCTOAaMMW HAYYHOI'O0 IIO3HAHUA B Oouonoruu
(Ha6J’IIOI[eHI/Ie U ONMKCAHUC KUBBIX CUCTEM, ITPOLIECCOB U HBHCHHﬁ;
opraHus3anusa U HIPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHUEC TUITIOTE3BI, BBIABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCIIMYMHAMU, 00BsICHEHHUE IMOJIYUYCHHBIX
PE3YyJIbTAaTOB, HUCIOJB30BAHHBIX HAYYHBIX HOHHTI/II>'I, TCOpI/Iﬁ n
3aKOHOB; YMCHHC J[J€JIaTb BbIBOAbBI HAa OCHOBAHHHU IIOJTYYCHHBIX

PE3yIBTATOB)

YMmenune BBIACIIATh CYIICCTBCHHBIC TIIPU3HAKKW BHUPYCOB, KIIETOK
IMPOKAapUOT M JYKapuoT, OAHOKJIICTOYHBIX W MHOTI'OKJIICTOYHBIX
OpTraHHU3MOB; 0COOEHHOCTHU nmponeccoB oOMeHa BCIICCTB U
MNpeBpalICHUA SHCPTHUU B KIICTKC, (I)OTOCI/IHTCSa, IIaCTUYCCKOI'O U

DHEPreTHYEeCKOro  OOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,




OIINIOAOTBOPCHUSA, PA3MHOKCHUA, UHAUBUAYAJIBHOI'O  PAa3BUTHUA

opranusma (OHTOTE€HE3)

YMeHue TNpPUMEHSTh TONyYeHHBIC 3HAHUS Ui  OOBSCHEHHS
OMOJIOTMYECKHUX TPOIECCOB U SBICHUM, ISl IPUHATHS MPAKTHYECKUX
pelieHuii B TOBCEAHEBHOMW JKM3HM B IeNAX oOecreyeHus
0€30MacHOCTH CBOETO 37I0POBbSI M 370POBbsSI OKPY’KAIOLIUX JIIOJECH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEICHUS B  OKpY’Karomei
MPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JMOCTHKEHUII COBPEMEHHOH OHOJOTMM W OWOTEXHONOTHUH 1S

paluOHAJILHOI'O IIPUPOAOIIOIIL30BAHUA

YMeHue peuiaTh 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3aa4d HAa MOHO- U
I[I/IFI/IﬁpI/II[HOG CKpCIIUMBAaHUE, CUCIINICHHOC HACJICAOBAHUC,; COCTABJIATH
CXCMbI MOHOFI/I6pI/IZ[HOFO CKpCIIMBaHUA JUIA npeacKasaHus

HaCJICJOBAaHUS ITPU3HAKOB Yy OPraHu3MOB

10

YMeHue BBINONHITH Ja0OpaTOPHBIE M TPAKTHYECKHE pPabOTHI,
coOnrofath mpaBuia Mpu paboTre ¢ y4eOHbIM U JaOOpaTOPHBIM

o0opyaoBaHuEeM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAYUYHbIE
3HaHUSA W3 pa3Nu4HbIX HcTOUYHUKOB (CMMU, HayuyHO-momymsipHbIE
MaTepHalbl); ITHUECKHE aCIEKThl COBPEMEHHBIX MHCCIEOBaHUI B
Ouosioruu, MeAULMHe, OMOTEXHOJIOT U

YMeHue co31aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLICHHUS,

0000111251 GMOJIOrMUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIb30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KIIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o01ero 0opa3oBaHus

ChopMHpPOBAaHHOCTh 3HAHUM O MECTE W PO OHOJIOTHH B CHCTEME
HAayYHOTO 3HAaHUSA ECTEeCTBEHHBIX HayK, B (OPMUPOBAHHUU
COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTHUHBI MHUPA M HAy4HOI'O
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJOTUH; (PYHKIHOHAIBHONH TI'PaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a/1a4




YMeHue packpbeiBaTh COJACpKAHHE OWOIIOTUYECKUX TEPMUHOB U
MOHSITHIA: BUJI, TIOMYJISIIHSI, TeHO(OHI, SBOIFOIHS, TBHKYIINAE CHIIBI
(daxTopsr) SBOJIIOLINH, MPUCTIOCOOICHHOCTD OpraHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHE  (DAKTOphl,  DKOCUCTEMA,
OPOIYLEHThI,  KOHCYMEHTBHI,  PEAyUEHTBI, IIeMH  IHUTAHUA,

IKOJIOTHYECKasl MUpaMHuia, OMOTeOIeHo3, brochepa

YMeHue uznaratb OMOJ0ru4ecKre TEOpUH (3BONIIOLIMOHHAsS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpHsl  SBOJIIOLMM), 3aKOHbl U
3aKOHOMEPHOCTH (3apobiieBoro cxonactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaBieHui u myTtei spomonun A.H. CeBepiioBa, yueHus
o Owochepe B.M. Bepnanckoro), ompenensaTh TpPaHUIBI WX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMmenune BJIaACTb MCTOAaMHW HAYYHOI'O IIO3HAHWA B Oouonoruu
(Ha6J’IIOI[eHI/Ie H OIIMCAHHC JKMBLIX CHCTCM, IIPOLICCCOB H HBHCHHﬁ;
OopraHusanus W IIPOBCIACHHC 0HOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIABHKCHHUEC TUIIOTEC3BI, BBISABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICOYCMbIMHA BCJIIMYMHaAMU, 00BsICHEHHE IMMOJIYUYCHHBIX
pPE3yJIbTaTOB, HCIOJB30BAHHBIX HAYYHBIX HOHSITI/Iﬁ, TCOpI/Iﬁ n
3daKOHOB; YMCHHC [€JIaTb BbIBOIAbl Ha OCHOBAHHUHU IIOJTYYCHHBIX

pe3yIbTaTOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMOJOrMYecKUX OOBEKTOB: BHJOB, MOMYJALUNA, MPOAYLIEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB, OHOT€OIeHO30B M  DKOCHCTEM;
O0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  HM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (PAKTOPOB HAa OpraHU3MBI,
IIEpeHOCca  BEIIECTB W  IOTOKAa JHEPIMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMM B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LUKIIOB B Onochepe

YMeHue TpUMEHSTh TONyYeHHBIE 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKHX MPOIIECCOB U SIBJICHUH, JIsI TPUHATHS MPAKTHIECKUX
pemeHnii B TOBCEAHEBHOM JKM3HM B IESIX OOECTICUCHHS
0€30MMacCHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYKAIOIIUX JIOJEH,
COONIOZICHHsI HOPM TPaMOTHOTO TIOBEICHUS B  OKpY’Karolei
MPUPOTHON cpejie; MOHWMAaHWEe HEOOXOAMMOCTH HCIIOIb30BaHUS
JMOCTMDKCHUH  COBPEMEHHOW  OWONOTHMH IS paldoOHAIbHOTO

MpUPOAOII0JIb30BAHU A




YMenue peliaTh 3JICMCHTAPHBIC OHOJIOrHYeCKHue 3aJa4u, COCTaBIATH

CXEMBbI [IEPEHOCA BELIECTB U SHEPIUU B 3KOcHCcTEMax (e MUTaHUs)

YMeHHue BBIOMHATH JaOOpaTOpHbIE U TPaKTHYECKUE pPaboThI,
coOmoaTh TpaBwia mpu padoTe ¢ y4eOHBIM M JIaOOPAaTOPHBIM

000py10BaHHEM

10

YMeHne KpUTHUECKU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 TMCEBIOHAYYHbIE
3HaHMSI M3 Pa3InyHbIX HCTOYHUKOB (CMMU, HayuHO-momyJsipHbIE
MaTepHalbl); paCCMaTPUBATh TTI00AIbHBIC YKOJIOTHUECKUE TPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3ULINIO

YMmeHue co3aaBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE COOOIIIEHUS,

0000111251 6MOTOTHYECKYI0 HHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCIIO0JIb30BAaTh MMOHSATHUHBIN arrapar OHoIoruNn




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

1.1

1.2

IIpoBepsieMblii 21eMeHT COIEPKAHMS

Buornorus kak Hayka

Bbuonoruss — Hayka o kuBOM mpupoxae. Pomb Ouonormu B (OpMHPOBAHUH
COBPEMEHHOU HayuyHOU KapTHUHBI Mupa. CrcTremMa OMOTOTHYECKUX HAYK
MeTo/bl MO3HAHUS KUBOM MPHUPOABI (HAOIIOICHUE, IKCIIEPUMEHT, OMUCAHHE,
u3MepeHue, Kiaccu(uKkanus, MOJEITMPOBAHUE, CTATUCTHYECKas o0OpaboTKa

JTAHHBIX )

JKuBBIe cCTEeMBI B HX opraHu3anusa

2.1

XKussie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust ouonorun. CBoiicTBa

OMOCHCTEM M MX pa3HooOpasue

2.2

YpoBHU opraHu3aluu OMOCUCTEM: MOJIEKYJSPHO-T€HETUUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIN, OMYJIAIUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIH

3.1

3.2

3.3

XHUMHUYECKUM COCTaB U CTPOCHHUC KIICTKU

XHUMHUYECKHM COCTaB KJICTKM. XHMHYECKHE JJIEMEHTHI: MaKpO3JIEMCHTBI,
MHKPO3JICMCHTEI. Boma u MHHCPAJIBHBIC BCIIICCTBA. cDyHKI_[I/II/I BOJbI H

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 OanaHca

benku. CoctaB u crpoeHue OenKkoB. AMMHOKHMCIOTHI — MOHOMEpHI OENKOB.
He3zameHuMble M 3aMeHHMblE aMHHOKHMCIOTHI. AMHUHOKHCIOTHBIM COCTaB.
YPOBHU CTPYKTYpbI OETKOBON MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OeskoB. buonormueckue
GyHKIUN OEIKOB.

®epMeHThI — Ouosiornyeckue katanuzaropbl. CTpoeHue pepmMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cnenuduuHocts. Kodepmentsl. Buramunbl. Otianuus

(I)epMCHTOB OT HCOPTaHUYCCKUX KAaTalIn3aTOpPOB

VYrneBoabl: MOHOCaxapu sl (TJII0K03a, prubo3a U Ae30Kcupr003a), Jucaxapuabl
(caxapos3a, NakTo3a) W MOJHUcCaxapuibl (KpaxMmay, TIUKOTEH, IIeJIII0I03a).
buonoruueckue GyHKIUU YTIIEBOOB.

Jlumuaer:  Tpurmuuepuabl, crepounabl, (pochomunuael.  'mapoduibHO-
rusipooOHbIe cBoMcTBa. buonormueckue ¢ynkuuu nunuaos. CpaBHeHUE

YIJIeBo40B, OCJIKOB U JIMIIUI0OB KaK HCTOUYHHUKOB SHCPTHUU




3.4

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotn sl — MOHOMEpBI HyKJIEMHOBBIX
kucnot. Crpoenne u ¢yakiuu JIHK. Crpoenme u ¢ynkiuun PHK. AT®:

CTpoeHHe U (pyHKIUU

3.5

]_[I/ITOJ'IOI‘I/IH — HayKa O KJICTKE. Knerounas TCOpHUs. MeTOI[I)I HU3YyUCHHUA KIICTOK

3.6

3.7

Knerka xak nenoctHas »uBas cucreMa. OOmiye mpu3Haky KJIETOK: 3aMKHYTast
HapykHas MeMmOpaHna, moJyiekyasl JIHK kak renerwdeckuii ammapar, cucrema

cHHTE3a OelIKa

Tunel KI€TOK: 3yKapruoTudeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuoTudeckord kietku. Kierounas crenka Oakrepuil. Ctpoenue
YKapUOTUUECKOU KJIeTKH. OCHOBHBIE OTJIMYUSI PACTUTEIBHOM, >KUBOTHOW M

rpUOHON KIICTKH

3.8

3.9

3.10

IToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, HUX
¢byukumu. [Tnazmatnueckas MmemOpana, e€ cBoiicTBa U pyHkuuu. Lluronnazma u
e opranouabl. OgHOMEMOpaHHbIE OPTaHOMBI KIIETKH: 3HJOIUIa3MaTHYecKas
cetb (DIIC), ammapar [ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI
KJIETKWA: MUTOXOHAPUH, TuacTuabl. [IpoucxoxaeHne MUTOXOHAPUN U IJIACTHI.
Bunpl mnactua. HemeMOpaHHBIE OpraHOHIbI KJIETKH: PUOOCOMBI, KIETOYHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. CDYHKIII/II/I OpPraHona0B KJICTKH. Bxirrouenus

SAnpo — perynaTopHblii 1eHTp kieTku. CTpoeHue siapa: siaepHas 00050dKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpT BELIECTB B KJIETKE

)KI/ISHGHGHTGHI)HOCTI) KIJICTKHU

4.1

4.2

43

OOMeH BelecTB, UM METa00JIM3M. ACCUMMISIIMS (TUIACTUYECKUH OOMEH) U
JTUCCUMMJIIALINAS (SHEPTeTUUECKUl OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
Mmetaboau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HbIN U rerepoTpodHbIi. Poib

q)epMeHTOB B OOMEHE BCHICCTB U IIPECBPALICHNUU SHECPTHUU B KIICTKEC

®dotocunTe3. CBeToBas U TeMHOBas (pa3bl hoTocuHTesa. Peakiuun porocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS XKU3HU Ha 3emile.
Bnusinue ycnoBuil cpeapl Ha (OTOCHMHTE3 U CHOCOOBI MMOBBIIIEHUS €ro
IPOAYKTHUBHOCTH Y KyJIbTYPHBIX PACTCHHM.

XeMocuHTe3. XeMOCHHTE3UpYyIole OakTepuH. 3HAUeHHUE XEMOCHHTEe3a s

JKU3HU Ha 3emMiie

OHepreruyecknii oOMeH B KieTke. PaclieniieHue BeliecTB, BbIIETICHHE U
AKKyMYyJIUpDOBaHHE DSHEPrUM B KJETKe. JTamlbl SHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenne n ero Buasl. KHCI0pOIHOE OKHCICHHUE, UIU KIETOYHOE

nbIxaHue. DPPEeKTUBHOCTh IHEPreTHIECKOro 0OMeHa
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4.5

Peakumu wmarpuuyHoro cuHre3a. [eHermdeckas wuHpopmamus u JHK.
Peanuzanus remerndyeckoil HMHGOpPMALUU B KIIETKE. |'@HETHUECKHI KOl U €ro
cBoricTBa. Tpanckpumnius — Matpuunbiid cuaTe3 PHK. Tpancnsuus — 6nocuaTe3

oenka. KogupoBanrne aMmuHOKUCIOT. Poik pubocoM B OnocuHTEe3e Oerka

Hexknerounsie hopmbl ku3HU — BUpYChl. McTopust oTkpeiTus BupycoB (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHPYCOB.
Bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W 4YEJIOBEKA, BBI3BIBAEMbBIC
BUpycamu. Bupyc nmmynonepumura yenoseka (BUY) — Bo3Oynurens CIT1/]a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a001€BaHMIA

5.1

Paszmuoxenue u HUHANBHUAYAJIBHOC PAa3BUTHC OPIraHH3MOB

KneTounslii 1mMKI, WKW KU3HEHHBIM MK KiIeTku. WuTepdaza U MHUTO3.
[Tpoueccel, mpoTekaronue B uuTepdasze. Pernukanus — peakus MaTpUYHOTO
cunte3a JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIN HabOp — KapHUOTHII.
JuniaouaHbli W TAlIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uronoruyeckrue OCHOBBI PA3MHOXKEHUS W HUHIAUBUAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenune xnetkn — murto3. Cragun murtosa. IIpoueccel, mpoucxonsmue Ha

pPa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKHI CMBICI MUTO3a
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@opMbl pa3MHOXKEHHUsI OPraHU3MOB: Oecrosioe U mojoBoe. Bumasl Gecronoro
pPa3MHOXXEHHUS: JCJIEHUE HAaJBOE, IIOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHUEC JIA CCIICKIINN

[TonoBoe pa3MHOKEHHUE, €T0 OTIMYHUS OT OECIIONOTO.
Meiios. Cragum wmeito3a. Ilporecchl, mpoucxonsiine Ha CTaausx Menosa.
IToBenenne xpomocoMm B Menose. Kpoccunrosep. buonornueckuii cMbICI U

3HaUYeHNe Meno3a
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l'ameTorenes — mporecc 006pa3zoBaHus MOJIOBBIX KIETOK y )KUBOTHBIX. [TonoBbIe
JKeJe3bl: CeMEHHUKHU U sMYHUKUA. OOpa3oBaHKUe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (criepMaTo30M/1, sIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHHUS SIMUEKIIETOK U criepMaro3on1oB. OmnonoTBopenue. [lapreHorenes

5.5

UnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHALHOE  pa3BHUTHE
(amOpuorenes). DTambl IMOPHOHATBLHOTO PA3BUTHS Y TTIO3BOHOYHBIX JKUBOTHBIX:
npoOienHue, racTpysius, opranorenes. [loctamOpuonansHoe pazBute. THITBI
NOCTAMOPHOHATIBHOTO Pa3BUTHA: MPsIMOE, HENpsIMoe (JIMYnHOYHOE). BrnusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIC BBI3BIBATH BPOKIEHHBIE
YPOIICTBA.

Poct u pasButrue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE

CCMCHH, CTalUN PA3BUTUA




HaCJIGI[CTBCHHOCTB 1 U3BMCHYUBOCTHb OPraHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer u 3amauun reHeTuku. Mcropus pa3BuTusa reHeTUKU. BKitag pocCUICKHUX
U 3apyOeXHbIX YYEHBIX B pa3BUTHE TEHETHKH. MeToabl T'eHETHUKH
(ruOpUI0IOTUYECKUH,  LUTOICHETUYECKUH,  MOJIEKYJIIPHO-T€HETUYECKH).
OcHOBHBIE T€HETUYECKHE IOHATHS. | eHeTHYecKass CHMBOJINKA, UCIIOJIb3yEeMas B

CcXemax CKpelUBaHUI

3aKOHOMEPHOCTH HaCJEeIOBaHUS NPU3HAKOB, YCTaHOBJIEHHbIE I'. MeHaenem.
MoHorubpuaHoe CKpelBaHue. 3aKOH eInHO0Opasusi THOPHIIOB MEPBOTO
nokoneHus. I[lpaBuiio NOMHUHHMpPOBaHUA. 3aKOH pACHICIUIEHHS IPU3HAKOB.
['unoresa uncroTel ramert. [loiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JurubpuiHoe ckpemmBanue. 3aKOH HE3aBUCHMOT'O HACJICAOBAaHUS MTPU3HAKOB.
L{uToreneTnveckne OCHOBBI JUTHOPHIHOTO CKpEIIMBaHUSA. AHaATU3UPYIOIIEe
ckpeumuBanue. Mcronb3oBaHWE — AHATU3HUPYIOUIETO  CKpPEIIMBAaHUA IS

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuemnneHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana no cremnjieHHOMY
HACJIEJOBaHUIO TEHOB. HapylieHue creruieHus TeHOB B pe3yibTare
KPOCCHHIOBEpa. XpPOMOCOMHAsi TEOpHUsl HACJIEICTBEHHOCTH. ['eHeTuueckue
KapThl.

['enetuka mosa. XpoMOCOMHOE OMpefeNieHue Mmoja. AyTOCOMBbI U TOJOBBIE
XpOMOCOMBI. ['OMOramMeTHble U TeTeporaMmeTHble opranu3Mbsl. HacnegoBanue

IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

N3meHunBoCTh. BUBI M3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAS.
Ponep cpenpl B HEHacneACTBEHHOM WM3MEHYMBOCTH. XAapaKTEPUCTHKA
MOIU(PHUKAIIMOHHON H3MEHYMBOCTU. BapHalMOHHBIM psj M BapuUalMOHHAas
kpuBasd. Hopma peakuum npusHaka. KonuuecTBEHHbIE U KauyeCTBEHHBIE

IpU3HAKU U UX HopMa peakuuu. ColicTBa MOAU(UKAIIMOHHOW N3MEHYMBOCTU

HacnencrBenHnasi, WM TeHOTHIHYECKAs, HW3MEHYHMBOCTH. KoMOMHaTHBHAS
M3MEHYMBOCTh. Meilo3 M ToJoBOM mpolecc — OCHOBAa KOMOWHATHUBHOU
W3MEHYMBOCTH. MyTalmoHHass W3MEHUYMBOCTh. Kitaccudukammss myTtammii:
T€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa M NpUYMHBI MyTauuil. MyTareHHbIe
¢dakTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACIIEICTBEHHOW H3MEHYHMBOCTH

H.U. BaBuiioBa

I'enetuka denmoBeka. Kapuorunm wyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
yeJIoBeKa: reHeaJormuecKui, OJIM3HEIIOBBIH, IIUTOTeHETHYUECKHI,
OMOXMMHYECKHA, MOJEKYyIsIpHO-reHeThuYeckuil. COBpeMEHHOE Ompe/esieHHe
TE€HOTHIA: OJTHOT€HOMHOE CEKBEHUPOBAaHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomornieio [I[[P-ananm3a. HacrnencrBenHple 3a00JieBaHUS YelOBEKa: TCHHBIC

0oJ1e3HH, OOJIE3HU C HACIIECTBEHHOM MPEPACIOI0KEHHOCTBIO, XPOMOCOMHBIE




7.1

7.2

7.3

11 KJIACC

6one3nn. CoMaTHUECKUEe W TeHEpaTUBHbIE MyTalMH. [IpUHIMIIBI 370POBOTO
o0Opa3a KHW3HHM, AWATHOCTUKH, NPO(PUIAKTHKH U JICYEHUS TCHETUYECKUX
Oone3HeH. Menuko-reHeTH4eCcKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIMLIMHCKOW TI€HETHMKUM B MNPEAOTBPAICHUN W JICYEHHH TIEHETHYECKHUX

3a00J1€BaHUM YeI0BeKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka M IpolecC. 3apOoXACHUE CEJEKIIMU U JTOMECTHUKAIIMS.
Yuyenne H.U. BaBwimoBa o0 MEHTpax MPOUCXOXKIACHHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHUi. LIEeHTpbI MPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COPT,
MopoJia, ITaMM

CoBpeMeHHbIE METOMBI ceNeKIuu. MaccoBbli 1 MHIUBUAYATbHBIA OTOOPHI B
CEJIEKIIMM pAaCTeHUN U KUBOTHBIX. OIEHKa 3KCTEphepa. bIU3KOpOACTBEHHOE
ckpemmBanne — HHOpuAWHT. Yuctas nuaus. CKpeIIMBaHUE YUCTHIX JIHHHM.
I'ereposuc, wnu rubpuaHas cuna. HepoacTBeHHOE CKpeliuBaHue — ayTOPUINHT.
Otpanénnas rubpuguzanus u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJIyYEHUE MONUIUIONIO0B. JlOCTUIKEHHUS CENEeKUMU PACTEHUMN, JKUBOTHBIX M

MHUKPOOPTraHU3MOB

buoTtexHosnorus kak oTpacib MpPOU3BOJACTBA. ['e€HHas HHXKEHepus. OTarbl
co3nanust pexomOuHantHo JIHK wu Tpancrennsix opranusmon. Knetounas
uHxeHepus. KilerouHele KynbTypbl. MUKpPOKJIOHAJIBHOE  Pa3MHOKEHHE
pacteHnii. KioHHMpOBaHHME BBICOKOIIPOAYKTHBHBIX CEIbCKOXO3IMCTBEHHBIX
OpraHU3MOB. DKOJIOTUYeCKHE M dTudeckue npodiemsl. MO — reHernuecku

MOAUGPUIIUPOBAHHBIE OPTAHU3MBbI

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

DBOJIIOLIMOHHAS OUOJIOTHUS

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OHOJIOTHH.

CBuzerenbctBa  3Bomtouuu. [lageoHTomormdyeckue: MOCIEAOBATEIBHOCTD
MOSIBJICHUSI BUJOB B MaJICOHTOJIOTMYECKON JIETONMHUCH, MEPEeXOoJHbIe (OPMBI.
buoreorpaguyeckue: cxoactBo M paznuuue (ayH u (iaop MaTepukoB u
OCTPOBOB. OMOPHOJIOTHYECKHE: CXOJICTBA W pa3ivuus SMOPHOHOB pa3HbIX
BUJOB  TO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE:  T'OMOJIOTHYHBIE,

AdHaJIOTUYHBIC, PYAUMEHTApPHBIC OpTraHkl, aTaBHU3MBbI. MOHeKy.]'ISIpHO -




1.2

OHMOXUMHUYECKUE: CXO0ACTBO MCXaHHU3MOB HACICACTBCHHOCTH MW OCHOBHBLIX

MeTaboIMUECKUX MyTeH Y BCeX OpraHu3MOB

OpomounonHass Tteopus Y. JlapBunHa. Ilpenmochbliku  BO3HUKHOBEHHS
JapBUHHU3MA. J[BIKyIME CWIIBI ABOJIONHMH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHMYCHHOCTH PECYPCOB, HEOIIPeACIEHHASI ©3MEHUYUBOCTb,

00pn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

1.3

1.4

Cunrernueckass Teopus sBomonuu (CTD) M OCHOBHbIE €€ TOJIOKEHUSI.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIONUH

JBwxyume cuibl ((GakTopbl) 3BOJIOLMU BUAOB B Ipupoae. MyTalMOHHbII
mporecc 1 KOMOMHATHBHAS M3MEHYMBOCTH. [lOMy sIIMOHHBIE BOJTHBI U Apeid
reHoB. M3omsanus u murpanus. EcrecTBeHHbIN 0TO0p — Hanpapistomuil pakTop
sBosoIU. POPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3yibTarT sBoitonuu. [Ipumepst
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI B AHOAIANTALINH.

Bun wu  BugooOpasoBanme. Kpurepun Buma. OcHOBHbBIE  (OPMBI

BHI000pa30BaHus: reorpaduueckoe, SIKOIOrHIecKoe

1.5

MaKpOSBOHIOI_II/ISI. CDOprI 9BOJIFOIIUHN: q)HJ'IeTI/I‘leCKaH, AUBCPIrCHTHAA,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOLINN

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuyHble MNpENCTAaBICHUA O 3apOKICHHM >KW3HU. HaydHble rumoressl
BO3HUKHOBEHHUS XM3HM Ha 3emJyie: aObuoreHe3 W MHaHCIEPMHUA. XUMHUYECKas
ABOJIIOLIMS. DKCIEPUMEHTAJIbHOE TOATBEPKACHUE XUMHUYECKOW SBOJIOLMH.
HauanbHble sTansl 6uonorudeckoil spomonuu. I'unoreza PHK-mupa. Ilepsbie

KIJIECTKHU U UX 3BOJIIOIIUA. q)OpMI/IPOBaHI/Ie OCHOBHBIX I'pYIIII )KUBBIX OPraHU3MOB

2.2

Pa3BuTne xu3Hu Ha 3emuie mo 3pam u nepuonaM. Karapxeil. Apxeiickas u
npotepo3oiickass 3pel. Ilanmeo3oiickas 3pa u e€ mnepuoAbl: KeMOpHICKMIA,
OPJIOBUKCKHW, CHIIYPUUCKUW, JI€BOHCKHI, KAaMEHHOYTOJbHBIA, MEPMCKHH.
Me3so30iickas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo3oiickass 2pa W €€ Tepuoapl: TaJCOrCHOBBIN, HEOTC€HOBBIN,
AQHTPOIIOr€HOBBIM. XapaKTEpUCTHUKA KIMMara M TEOJIOTMYECKUX IIPOLECCOB.
OCHOBHBIE 3TaIlbl 3BOJIIOIUU PACTUTEIIBHOTO U JKUBOTHOTO MUpa. ApoMOop(o3bl
y pacTeHHH U XUBOTHBIX. llosiBIeHME, pacuBET U BBIMUpAHUE TPYII JKUBBIX

OpraHu3MOB

2.3

Cucrema OpraHM4YecKOro MHpa Kak oOTpakeHue HBomouud. (OCHOBHbBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB




24

2.5

DBosoLusl yenoBeka. AHTPONOJIOTHs Kak Hayka. Pa3BuTue mpeacTaBieHuit o
INPOMCXOXKICHUH 4YeloBeKa. MeToabl u3ydeHus: aHtponoreHesa. CxoncTBa u
pa3nuyus YyeloBeKa U )KUBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHUE YETIOBEKA.

JIBrxymue cuisl ((hakTopsl) aHTpororenesa. HacinencrBeHHas H3MEHUYUBOCTD U
ecTecTBeHHbII 0TOOp. OOIecTBeHHBI 00pa3 KU3HU, M3TOTOBJICHUE OpYyIUi

TpYJa, MBIILJICHUE, PeUb

OCHOBHBIE CTaZUM U BETBH JBOJIOLMHM 4YEJIOBEKA: aBCTPAJIONUTEKH, YermoBek
yMenblid, YemoBek mnpsaAMoxondmui, YemoBek HeaHIepTalIbCKUW, YenoBek
pa3yMHblid. Haxoku McKomaeMbIX OCTaHKOB, BpeMs CYLIECTBOBaHMs, 001acTh

pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HHU, OPYIUS

2.6

Yenoeueckne packl. OCHOBHBIE OOJIBIIINE PAChl: €BPOIICONIHAS (eBpa3uiicKasi),
Herpo-aBcTpajlouHass  (dKBaTOpHajbHas),  MOHIOJIOMIHAs  (a3MaTCKO-
amMepuKaHckas). YepTsl NpUCTIOCOOICHHOCTH TPEICTABUTENCH YEITOBEYECKUX
pac K ycloBHsM cymiecTBoBaHus. EauHcTBO yenmoBeueckux pac. Kpuruka

pacusma

OpranusMbl 1 OKpy’Karolias cpeaa

3.1

3.2

33

34

DKosorus Kak Hayka. 3ajiaud M pasjelibl 3KOJOTHMH. MeToJbl 3KOJIOTHYECKUX
WCCIIeIOBAaHM.  DKosorndeckoe  MupoBo33perme.  Cpensl  oOuTaHMs

OpraHu3MoOB: BOJHAs, HA3CMHO-BO3AYyIlIHAA, IIOYBCHHAs, BHYTPHOPTraHU3MCHHAA

Okonornyeckne (axropel. Kiaccudukanms skonoruyeckux — (pakropos:
abuoTuyeckre, OMOTHYECKHME M AaHTPOIOTEeHHbIE. JIeHCTBUE 3KOJOTMYECcKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (hakTophl: CBET, TeMIeparypa, BIAXKHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenust OpraHu3MoB K JEWCTBUIO a0MOTHYECKUX (DaKTOPOB.

buonornyeckue PUTMBI

buotnueckue gaxtopsl. Buasl 6MOTHUECKUX B3aUMOJEHCTBUI: KOHKYpPEHIIHUS,
XHUIIHAYECTBO, MMapa3uTU3M, MYyTyaju3M, KOMMEHCAIU3M (HaxXJeOHUYECTBO,
KBapTUPAHTCTBO), AaMEHCAJIM3M, HEUTpaiau3M. 3HaYeHHe OHOTHYECKHX

BBaHMOHeﬁCTBHfI JJId CyIIECTBOBAaHUSA OPraHU3MOB B IIPUPOJHBIX COO6H_[eCTBaX

3.5

OKOJIOTHUECKHE XapaKTCPUCTHUKHU MOMMyJIAHH. OcHOBHBIE IIOKa3aTecIn
nomnyJjsinuu: 4YuCJICHHOCTL, INIOTHOCTB, POKIAAEMOCTb, CMCPTHOCTb, MPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOIYJISIIUU U €€ perysauus

COO6H_ICCTBE[ 1 3KOJOTMYCCKUC CUCTEMBI




4.1

CoobmiecTBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHUAOBas,
NpPOCTPAHCTBEHHAs, Tpoduyeckas (nuuieBas). Bupabl-momunantel. CBs3u B

ouoIEeH03€e

4.2

DKonoruyeckue cuctembl (9Kocucremsbl). [loHsiTHe 00 9KocucTeMe U
ouoreoneHose. DyHKIMOHAIbHBIE KOMIIOHEHTbI 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopor BeIIeCTB M TIOTOK JSHEPrUU B
skocucreme. Tpoduueckue (MuIIEeBbIe) ypOBHU SKOCUCTEMBI. [InieBble nenu u
cetu. OCHOBHBIE TIOKa3aTelIM SKOCUCTEMBL: OuOMacca, IPOAYKLUS.
DKoJlornyeckue MUpaMubl: MPOLYKIMH, YUCIEHHOCTH, OuoMaccel. CBOMCTBa

9KOCUCTEM: YCTOMUYMBOCTb, CAaMOpEryJisiiusl, pazsurue. Cykueccus

4.3

4.4

4.5

[Ipupoanbie 3K0CcHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO WM
IMPOKOJIMCTBEHHOTO Jieca.

AHTpPOINIOT€HHbIE  DKOCHCTEMBI. ATpPO3KOCHCTEMBI. YpOOIKOCHCTEMEI.
buonoruueckoe u X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak ¢akrop ycroiuumBocTH 3KocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasust Ha 3emiie

Yuenne B.UM. Bepnanckoro o Ouocdepe. ['panHuisl, coctaB u CTPYKTypa
ounocdepsl. XKusoe BemecTBo u ero pynkmuu. OcobeHHOoCTH OMOchepsl Kak
robanpHOM 2KocHcTeMBbl. JIMHaMHuUecKkoe paBHOBecHEe U OOpaTHasi CBS3b B
ouocdepe. KpyroBoporsl BemeCTB U OMOT€OXUMHUYECKHE ITUKIIBI SJIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OHMOc(hepbl. OCHOBHBIE OMOMBI CYIIN

UYenoseuectBo B Ouochepe 3emiin. AHTpOIOTeHHBIE U3MEHEHUS B Ouocdepe.
I'mobGanbHBIEC HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO YOPABJIEHUS MPUPOAHBIMU pecypcamMH U HX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OHOJIOTHH H OXpaHa MpHUpOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buonorus. 10 knacc. [laceunnk B.B., Kamenckuit A.A., PyonioB A.M. u ap.;
[Ton penakuueit [laceunuka B.B. Axumoneprnoe o61mecTBo «M3narenbcTBo
«ITpocsemienue»

* buosorus. 11 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u ap.;
[Ton penaxuueit [laceunuka B.B. Akurioneprnoe o6mectBo «M3narenbcTBo

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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