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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OUOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHHUs] TMOAXO0J0B K (OPMUPOBAHUIO COJACpNKAHUSA Yy4yeOHOro MpeaMmera
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, ColIepKaHus, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, TTOJIOKEHUSI 00 OOIIMX LIENAX U
MPUHLNNAX, XaPAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEOHETO
oOmrero oopazoBanus B Poccuiickoit denepainu, a Takke MOJ0KEHUS O cieludpuke
Ovonoruu, €€ 3HAYEHWU B T[IO3HAHMM JKUBOM MPUPOABI U OOECIEUYECHHH
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM MOJOXKEHUSM,
OTpe/ieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61oJ0TUM TAET NPEACTABIECHUE O LENSIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U Pa3BUTHUS 00YUAIOLIUXCS CPEACTBAMU YU€OHOT O MpeaMeTa
«buonorusy, onpenenser 00s3aTeNbHOE MPEAMETHOE COAEPKAHUE, €TO CTPYKTYPY,
pacnpeneneHue 1Mo paszieiaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4eHHUs Y4eOHOTro MaTepuala ¢ yu€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OO0pa30BaTEIbHOIO MpOILECcCca, BO3PACTHBIX OCOOEHHOCTEH
00yyJarommxcs.

B nporpamMme o OMOJI0THHN TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHbIM M TMPEIMETHBIM pe3ylbTaraM oOOy4YeHHs B
(OopMUPOBAHNN OCHOBHBIX BUJIOB YUEOHO-TIO3HABATENILHOM AESITEIbHOCTH YU€OHBIX
JNeWCTBUN, OOydJarolIUXCsAd TIO0 OCBOSHHUIO  COAEp)KaHUS  OHOJOTHYECKOTO
oOpa3zoBaHusl.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Omaronmapsi yemy B Hel
IIPOCMATPUBAETCS HANPABICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(bopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOEHUU >KMBBIX CUCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIMINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
T€HETUYECKOT0 KOHCYJIBbTUPOBAHUS, 000CHOBAHUS SKOJIOTMYECKH 11eJIeCO00pa3HOro
MOBEACHUS B OKPYKAIOWUIEW NPUPOJHON Cpelle, aHAIW3a BIMSHUS XO3SIMCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHMMaHMS K MPUKIAIHON HAMpaBICHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO O0ECTIeUeHHUs YCIIOBUH JUIsl peLICHHUS



OJTHOM M3 aKTyaJIbHBIX 3a]a4 HIKOJIBHOTO OMOJIOTMYECKOro 00pa30BaHMs, KOTOpas
npeanonaraet (GOpMUPOBAHUE y OOYYAIOMIMXCS CHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHUSM JUHAMUYHO Pa3BHBAIOLIEIOCS COBPEMEHHOTO MHUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecneunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTaBICHUNA O
HAYyYHOW KapTHHE MHUpPa, paclIupseT U 0000IIaeT 3HaAHHUS O KUBOHM MpHUpoje, €&
OTJINYWTENIbHBIX IMPU3HAKAX — YPOBHEBOW OpPraHMU3alMHM W JBOJIOLHH, CO3MAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  Npupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e30macHoOro oobpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHUS, IEHHOCTHOTO OTHOILICHHUS K KUBOM MPUPOIE
Y YEJIOBEKY.

Bbonbiioe 3HaueHre OUONIOTUsl UMEET TAKKe JJIs1 PEIICHUS] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHUsA,  COLHUAIN3ALMNU
oOyuatomuxcs. M3yyenue 61oia0ruu o0ecneurnBaeT ycioBus sl (GOpMUPOBAHMS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HHTErpaluu OHOJOTUYECKUX 3HAHUU C
IPEICTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Has3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocraBWJIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPHUPOBAHHIO €ro COAEpKaHWsA, MPEACTaBICHHOr0 B IporpaMme 1o
OHOJIOTUN.

Ot0op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOy4Yaroluecs: JOJKHbl OCBOMTH 3HAHHUSA M YMEHMs, 3HAYUMble MJis
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
yeJoBeKa B OKpYKarolleld MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUecKoM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUU
3aHHUMAIOT 3JIEMEHTBI COACPKAHMSI, KOTOPbIE CIyX,aT OCHOBOM Uit (POPMUPOBAHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOrMYECKOro 00pa30BaHMS.

CTpykTypupoBaHHE COAEpX)aHUs Y4yeOHOro Marepuajsa B IMPOTrpaMMe I10
OMOJIOTMHM OCYIIECTBICHO C YYETOM TNPUOPUTETHOTO 3HAYEHUSA 3HAHUM 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «bromorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «Knetka kak Ouonoruueckas cucrema», «OpraHu3Mm Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHuYecKOro MHUpay,
«DBONIONUS KUBON NPUPOJB, « IKOCUCTEMBI U IPUCYLTUE UM 3aKOHOMEPHOCTH.



Lens u3yuenuss yueOHoro mpeamera «buomorus» Ha 6a30BOM YpOBHE —
OBIAJICHHUE  OOYyYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JEUCTBUI B OTHOILIEHUU OOBEKTOB
YKUBOM MIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1enu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO TMO3HAHMS, CTPOSHUH, MHOTO00Opa3uu U 0COOCHHOCTSIX KUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYy4YaIOIIMUXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, UAEH M MOAXOJ0B K M3YUYEHUIO KUBBIX CHCTEM
Pa3HOI0 YPOBHSI OPTaHHU3aLUY;

CTaHOBJIEHHE Yy oOydarommxcs oOued KyiabTypbl, (PYHKIIMOHAIbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBACHATH U OLICHUBATDH SIBJICHUS OKPYKAIOLIETO
MUpa KUBOW MPUPOJIbI HA OCHOBAHUH 3HAHUH U OMbITA, TOTYYEHHBIX IPH U3YUEHUU
Omooruu;

¢opMupoBaHue y OOydalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMUECKUX 3HAHUM B NPAKTHUUYECKON [EATEIbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOTHif;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEU, COOTIOICHUS DTUIECKUX
HOPM IIpY IPOBEJCHUH OMOJIOTUYECKUX UCCIIEI0BaHUH;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [JIs1 TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH AESITENIbHOCTH MO OTHOUIEHHUIO K OKPYXAIOIEel cpene,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHHWE W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpasoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIIMM B
cocTaB IpeaIMeTHON obnacTu «EcTecTBeHHO-HAYYHBIE TIPEIMETHD.

Jlist m3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B HEenEMIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ononoruun B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCUpUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeToIbl MO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie  NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBbie cucTeMbl U UX OPraHU3aIUA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIEHOTUYECKUH ), OMOCEPHBIA.

JdeMoHCTpanuu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpraHU3aAIIU
YKABOW MPUPOIBD».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/la 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BellecTB B KieTke. l[loanepikanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OETKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTHI — Onosornueckue Katam3aTopbl. CTpoeHue pepMeHTa: aKTUBHBIH
1eHTp, cyoctpatHas cnenududHocTh. Kodepmentsl. Butamunbl. Otimuuns
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaJIu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mHojucaxapuibsl (Kpaxmana, TJIMKOTEH, IeJTI0J03a).
buonornueckue QyHKIIUU YTIIEBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucnotrel: JHK wu PHK. Hykneotuasl — MoOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Gpynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: cTtpoenune u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEUCTBHUS
ujeil 1 PaKkToB B HAYYHOM MMO3HAHUM. MeTOAbl U3YUEHUS KICTKH.

Kierka kak nenoctHas xuBasi cucteMma. OO1ye Npu3HaKku KIETOK: 3aMKHYTasl
HapykHas MmemOpana, Moiekynsl JIHK kak reHerumdeckuil ammapaT, cuctema
CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u GpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nn30cOoMBbl.  [loTyaBTOHOMHBIE OpPraHOWbl KJIETKU: MUTOXOHIAPHUHU, TUIACTUIBIL.
[IpoucxoxieHrne MUTOXOHJpUN W TacTud. Bunabl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: sjaepHas o00JI0uKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PactipeiesieHne XUMUYECKUX AJIEMEHTOB B HEKUBOU MPUPOJAEY,
«Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKHBOW MIPUPOJICH.

Tabmuubr u cxembl: «llepuoamdeckass Tabnuia XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyIbl BOJIb», «brocunTes 0enka», «CTpoeHne MOJIEKyJIbl OemKay,
«Ctpoenue ¢pepmentay, «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CTpoeHne 3yKapuOTHUYECKOW KIIETKN», «CTpoeHUe >KMBOTHOW KIIETKW,
«CTpoeHHEe pPACTUTENBbHOM KIETKW», «CTpoeHHE NPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MUKpOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHas pabGota Ne 2. «lM3ydyeHue cTpoeHUsI KIETOK pPAaCTCHUI,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OIHCAHUE.

Tema 4. ’KusHeaesiTe IbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIMS (PHEPreTuueckuidi OOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTrabonm3ma. Pojb 3aKOHOB COXpaHEHHWs BEIIECTB M DHEPruM B NMOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BaustHue ycnoBuil cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIoIne OakTepun. 3HAUCHUE XEMOCHHTEe3a JIJIs
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAaHHE S3HEPTUU B KJIETKE. DTalbl SHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxxenne u ero BuIbl. KuCIOpOIHOE OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GochopunrpoBanne. IPHEKTUBHOCTh FHEPTETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil nH@opManumu B KieTKe. ['eHeTHYecKkuid KOA U €ro
cBoiicTBa. Tpauckpumnuus — Matpuubli cuHTe3 PHK. Tpancnsnus — GuocunTes
Ooenka. Otanbl TpaHciuauuu. KomupoBanue amuuokucior. Pombs pubGocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpsiTus Bupycos (. WM.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIAa BUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XKWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMbIC
Bupycamu. Bupyc mmmynonedurura gyenoeka (BUY) — BozOyaurens CITM/]a.



OOpatHast ~ TpaHCKpuIIMs, peBepTaza W  uHTerpaza. lIpodwumakTrka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl U cxembl: «Tumnel nutaHusy», «Merabonuzmy, «MUTOXOHAPUS,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KrnerouHnblii 1UKI, WM JKU3HEHHBIM LukI KieTku. MHTepdaza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrMyeckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  Pa3BUTHUSA
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3sa. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HaJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. Ilpouecchl, MPOUCXOAIINE HA CTagusAX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKM U SIMYHMKU. OOpa3oBaHHE W PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIiepMaro30ui, SHLEKIETKAa) — CHEpPMAaTOreHe3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobnieHue, ractpyisiusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. TUIbI
NOCTAMOPHUOHAIIBHOTO Pa3BUTHA: NpsMOE, HempsiMmoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPTAaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct m pasButne pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHHUA: CTPOEHUE
CEMEHH, CTAJINU Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmupt 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsiii mukn», «Pemmukamus JTHK», «Mutos»,
«Metiosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY», «l 'aMeTOreHe3 y MJIECKONMUTAIOUINX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOIIETOY, «SHleKIIeTKa MJIEKONuTaromero», «Kapuokunes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIpEnaparax».

JlaGoparopuas pab6ota Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HaciieicTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmet u 3a1aun reHETUKU. MIicTopus pa3BuTHs T€HETUKUA. POIb IMTOJIOTUH
1 SMOPHOJIOTHH B CTAHOBJICHUW TCHETUKH. BKIam pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEJIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIC . MeHenem.
MonorubpuHOe CKpenMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBAHUS. 3aKOH PACIICIUICHU MPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHUMOTO  HAaCJIeIOBAHMS
npu3HakoB.  lluToreHeTMdecKkWe  OCHOBBI  JUTHOPHIHOTO  CKpEUIMBAHUS.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPE/ICJICHHS] TEHOTHIA OCOOH.

CuernnieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no cuerieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyieHune clerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka moyia. XpoMOCOMHOE OMNpPEAEIICHUE M0JIa. AYTOCOMBI M TOJIOBbIE
XpoMocoMbI. ['omMorametrHeie M rereporaMeTHele oOpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakumu npusHaka. KoinuecTBEHHbIE M KauECTBEHHBIE NMPU3HAKK U UX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTanimoHHass U3MEHUUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoeka. Kapuotun wyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IIMTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOM MpPEeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comartnueckue u TreHepaTuBHbe MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICYEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUEHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKasI
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IUTON€HETUYECKAsi OCHOBa», «3aKOH YUCTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeIIMBaHusD», «Menosy, «B3auMoaecTBre aJyieNIbHBIX TEHOBY, «l eHeTHYecKue
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKay, «[ eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACIIEJIOBaHUsI, CLUEIUICHHOTO C ToJioM», «KapuoTumnbl yeaoBeKka U >KMBOTHBIX),
«Bunpl uzsmeHunBoCcTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnmemoBanue
pesyc-daktopay, «I'eHeTnka rpyIn KpoBu», « MyTalluOHHAsI U3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-anmmInKanmun «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemonmnoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «JIpo3oduinay (Hopma, MyTanuu GOpMbI
KpBUIbEB M OKPACKH Tela), repbapuii «['opox moceBHO».



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yuenne MoaupUKAIIMOHHOW M3MEHUYUBOCTH,
MIOCTPOCHUE BapUALIMOHHOIO PsA/Ia U BApUALMOHHON KPUBOWD.

JlaGopaTtopHas pabora Ne 7. « AHanmu3 MyTanuid y Ipo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M Ipolecc. 3apOKICHUE CEICKUUU U JTOMECTUKAIMS.
VYyenue H. U. BaBuiioBa o eHTpax NPOUCX0XKACHHUSI U MHOT000pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS JOMAILIHUX )KUBOTHBIX. COpT, MOpOJa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIuu. MaccoBblii M1 HHAUBUAYAIbHBIA OTOOPHI B
CEJEKIIMU pPACTEHUNM U KUBOTHBIX. OIIEHKa JKCTephepa. bIuM3KopoacTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelmIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuanszanus u e€ ycnexu. MickyccTBeHHbIN MyTareHes u nojyyeHue
HOJIATIONIOB. JIOCTHKEHN CENEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak OTpacib MPOU3BOACTBA. |'€HHAs HMHKXEHEpPHs. ITaIbl
co3ganusi pexkomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kierounbsle KyapTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHU.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okosoruueckne W dtudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. Basunios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanHoB.

Tabnupl u cxeMbl: KapTta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «I[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuauzanusy, «Padotsl akanemuka M. @. MIBaHoBay,
«Ilomumnongus», «OO0beKTH OMOTEXHONOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpPOBaHHeE», « KOHCTpyHpOBaHHE U EPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

Okckypcust «OCHOBHBIE METOABI W JOCTHKEHUS CEJEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCTIBITATENIbHBIA ~ yYaCTOK, B TEIUIMYHOE XO3AKCTBO, JAOOPaATOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsSE OHOJIOTHA.

[TpennochlIKM BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMoNOruM. BiusHuE 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BoMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
HOSIBJICHUS BHUJOB B THaJICOHTOJOTMYECKON JIETONMUCH, MEPEXOAHBIE (POPMBIL.
buoreorpaguueckue: cxoncTso U paznnuue ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IU4Msl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTHYHbIE,
pPYJIMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnonHass tTeopus Y. JlapBunHa. IIpeanochUIKM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHOKylIME CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEeIeiIEHHAas W3MEHYMBOCTD,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas Teopus sBosionnu (CTI) 1 €€ OCHOBHBIE MOTO0KEHHUS.

MuxkposBosorus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrokymne cuiibl ((pakTopbl) 3BOJIOLMM BUAOB B Mpupojae. MyTallmOHHBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M30inumst 1 Murpanus.

EctecTBeHHbIII 0TOOp — HamnpaBisiomuil Qakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yibTaT 3Bojtouuu. [Ipumepst
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMopd03bl U HAHOATATITAIIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rHYeCcKoe.

MakpoaBonorusi. PopMbl  IBOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIONUY.

[IporucxoxieHne OT HeClEeUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenquanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:

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



Tabmuie! u cxemsl: «Pa3BuTne opraHnueckoro Mupa Ha 3emiiey», «3apoabliu

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI 32
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpToB paCTEHUID,
«MHorooOpasue  mopos  KUBOTHbIX»,  «llomymsmuwm»,  «MyTtaunoHHas

U3MEHUYUBOCTHY, «Apomopdo3b», «Uaunoamantanum», «OOmas aereHepanus»,
«/IBmxymue cunbel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cyuiecTBoBaHuE», «IIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BUAOOOPAZOBAHUEY.

OO6opynoBaHuE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, KosuieKiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJIeTb «OCHOBHBIC HAIPABICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Monenp ammmkanus «llepekpéct
XpPOMOCOM», BIIaXKHBIE ITpenapathl «PazButune HacekoMoroy, « PazBuTue Jasarymkm,
MuKponpenapar «/Ipozoduia» (HopMa, MyTanuu GopMbI KPbUIBEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

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

JlabGopartopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4Hble TpPEACTaBICHUS O 3apOXKICHHM XKW3HU. HayuHble THUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONMUS. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCIEpUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMIOINH. HavanpHbIe STansl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHME MPOTOKJIETKU. llepBble KIETKM W KX SBOJIOIUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Paseutne xxu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
OPAOBHUKCKHH, CHITYPUHUCKHM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOT€HOBBIM, HEOTE€HOBBIM,
AHTPOMIOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHN U
KUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpraHMYECKOro MHUpa Kak oOTpaxeHue 3Boiatound. OCHOBHbBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKJICHUHM YeJIoBeKa. MeTonbsl HW3ydeHusi aHTponoreHesa. (CxoncrtBa u
pa3Inyrs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBrxyuiue cuibl (pakTopbl) anTponorene3a. HacineactBenHas '3BMEHUUBOCTh
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, U3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxomsmuid, YenoBeKk HeaHAEPTaAIbCKUM, YenoBek
pazymHblii. Haxonku MCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHSA, 00IacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pas3 KU3HHU, OPYIU.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPOINEOUHAS
(eBpasmiickasi),  Herpo-aBCTpajoujiHas  (dKBaTOpHaibHas),  MOHIOJIOWJHAS
(a3maTcko-aMepuKkaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Mwuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembel: «Bo3nukHoBeHHe CoaHEUHON cHCTEeMbI», «Pa3Butne
opraHuyeckoro wmupa», «PacturenpHas wierka», <OKuUBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMHUYECKHX 4YEepT CTPOCHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJEOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «JlpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JION», «HenoBedecKue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxkaenue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBOHIIA), CIJIETIKH WJIU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOmiia, ckpebiia), TreoXpoHOJoruueckas TaOnuma, Kouiekiuusa «Dopmbl
COXPAHHOCTHU UCKONIAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

[IpakTuueckast padora Ne 1. «/3ydeHue UCKOMAEMbIX OCTATKOB PAacTECHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYeCcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WM KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.



DKOJIOTHS KaK HayKa. 3aJaud ¥ pa3Jeibl 3KOJOTHH. MeToIbl SKOIOTHYECKUX
UCCJIEI0BAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotnyeckue, OWOTHUYECKHME U AHTPOIOreHHbIE. JIEeMCTBHE HKOIOTUYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMBl.

buotnueckue ¢aktopsl. Bumbl OM0THYECKUX B3aUMOICHCTBUI: KOHKYPEHITHS,
XUIIHUYECTBO, cCUMONO3 U ero (opmel. Ilapazutusm, koomepanusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHne OMOTHMYECKHMX B3aMMOJCHCTBHM [Js CYLIECTBOBaHHUS OPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSILMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsaius.

JlemoncTpanum:

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

Tabmuupbl u cxemsl: kapta «IIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusmoBy», «®Portonepuonnsm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKUe padoThI:

JlabGoparopnHas pabota Ne 3. «Mopdonornueckue 0COOEHHOCTU PaCTEHUM U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas pabota Ne 2. «IlocyéT NIOTHOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0miecTBO opraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumeBas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkoniornueckrue cuctembl (dkocucteMsbl). [loHsaTne 00 »skocucremMe W
ouoreoneHoze. DOyHKIUMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B SIKOCUCTEME.
Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbI. [IuieBble nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbI: OHOMacca, MPOAYKIUS. OKOJIOTMYECKHUE MHPaMMIIbL:



OPOAYKIIMH, YWCICHHOCTH, OuomMacchl. (CBONCTBAa SKOCHUCTEM: YCTOWYHBOCTD,
camoperyJsinus, paputue. CyKueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOIO
WJIU ITUPOKOJIUCTBEHHOTO JIEca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X03sCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

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

VYuenune B. W. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
ouoceprr. Kuoe BemectBo U ero QyHkiuu. OcobeHHocTH Ouocdepsl Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYEeCcKoe paBHOBECHE U oOOpaTHasi CBsA3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXMMHUYECKHUE LIUKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOTEHHBIE U3MEHEHHS B Ouocdepe.
['1o6abHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopazHnooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIOIb30BaHue. JlocTukeHus OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJoTHYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOITOIE€HHBIE BO3ACHUCTBYS HA IPUPOAY», « BakHENIINE UCTOYHUKHU 3arPSI3HEHUS
BO3J/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistomias ounochepon,
«®Daktopel  gerpamauumd  nouB»,  «llapHukoBwiii  3hdexT»,  «DakTOpbI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepob», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

O6opynoBanue: Mojaenb-anmukanus «Tunudabsie OMOIIEHO3bI», TepOapwuii
«PacTtutenbHble co00IIECTBAY, KoJUIeKuun «buoiienos», «Bpenurenu BaxxHeUIINX
CEJIbCKOXO3SIICTBEHHBIX KYIbTYP», TepOapuu U KOJUIEKLIUHA PACTEHUN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIinam oJHOro Buaa, Kpacnast kauura
Poccuiickoit ®enepanuu, H300paKEHUS OXpaHSAEMbIX BHJIOB pAcTEHUH U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHHsA  OOyyalolMMHUCS TMpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANpPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTUS OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESITENbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTra «bHuomorus» JOCTUraloTCAd B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPAaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIHOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHWsS, CAaMOBOCIIUTAHHUS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPEHHEHW TMO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOT'O YBa)XXCHHUS, OCPEKHOTO OTHOIIEHHUS K KYJIbTYPHOMY HACJICIUI0 H
TPAAULIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA M OMbITA JIEITEILHOCTH B MPOILIECCE Peaan3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESTEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUICKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX ITPAB U 00S3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTBH K COBMECTHOM TBOPUYECKOU NESITEILHOCTH IMPH CO3TaHUH YISOHBIX
MPOCKTOB, pEIICHUH Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBUIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHM YOCXKICHUSAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IpPU OOCYXXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakIaHCKON UJEHTUYHOCTH, MAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojvHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSTHUKAM TIPUPO/IBI,
JOCTIXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OWOJOTHHM, TOHHMAaHUS 3HAYCHHS OHWOJIOTHM B TIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYK€HHIO M 3amute (OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYaIMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHUMAaHKE AMOIMOHAIBHOTO BO3CHCTBUS KUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKON JTUIHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MMOHMMAHME U peain3aius 3[0pOBOro 1 0€30MacHOTro 00pasa *Ku3HH (310POBOE
MUTaHWe, COOJTIOICHIE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryisipHas (Qusuyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHUMAHUE I[EHHOCTH TPAaBWI WHIWBHAYATHHOTO W  KOJUIEKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPYly, OCO3HAaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTHYECKON M COIMAILHOMN
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

MHTEpEC K Pa3IMYHbIM cepam MnpodhecCHuOHATBHOU IeATEIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIC KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJIeCO00pa3HOE OTHOIIEHHE K MTPUPOJIE KaK UICTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
TJIAHUPOBAHMS TIOCTYIIKOB M OIEGHKH WX BO3MOXHBIX TOCIEICTBHHA TS
OKPYKaIOIIEH CPEIbl;

OCO3HAaHHWE TI00ATBHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM M IMyTed HuX
pEIICHHS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBIE TTPU N3YUECHUU OMOJIOTHH 3HAHMSI
U yMEHUS TIPpU  PEHICHWH TPoOJIeM, CBS3aHHBIX C  PAIlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIMpaBJICHHBIX HAa COXpPaHEHHE PABHOBECHS B DKOCHCTEMax, OXPaHy BHUIIOB,
AKOCHUCTEM, OHOochephl);



AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAILNX BPEI OKPYKAIOLIEW TPUPOTHON
cpelle, YMEHHE MPOTrHO3UPOBATh HEOJATONPUSATHBIE SKOJOTMYECKHUE MOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KUE PA3BUTOIO IKOJIOTMYECKOTO MBINUICHHMS, YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN EATENBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOM M YWTATEIBCKOM KYJBTYpbl KaK CpencTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMAaHUE crernudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJk B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOseM
COXpPAaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSA PAa3BUTHS MEIULMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEllaTh pEeCcypcHble  MNPOOJEMBI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX KOJIOTMYECKUX MPOOJIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  pa3BUTHIO,  pallOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOrMYECKUX 3HAaHUHM B LEIX
NOBBILICHUSI OO0IIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
pU U3y4YE€HUU OMOJIOTHH;

INOHMMAHHUE CYLIIHOCTH METOJOB IMO3HAHUS, UCHOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IIOJy4YaeMble 3HAHWUA JJIs aHaiu3a |
OOBSICHEHHMSI SIBICHUIM OKPYXKAIOIIEr0 MUpPa M MPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LENbIO MOJYyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHus: IpoOJyieM B PeabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;



FOTOBHOCT M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOEHMsI yuyeOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUE
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
ydyeOHble JEHCTBUA (IMO3HABATEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaomue GopMrupoBaHue (yHKIMOHAIBHON IPaMOTHOCTH U COL[MAJIbHOM
KOMIETEHIIMM ~ O0YyYarolMXcs, CHOCOOHOCTh OOydYaroluXcs HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIEC, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAKTHKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEr0 OOIIEro
o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBble JJorMYecKue JAeiicTBUA:

CaMOCTOATENbHO  (QOPMYyJIHMpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUH UX
JNOCTHXKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUS I 00bsICHEHUS (DAKTOB U SBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTBH JIOTMYECKHE PACCYXIAEHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEICTBA JUIsl TPEICTABICHHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3ydyaeMblX OHOJIOTMYECKMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUYMI PAa3HOTO pPOAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
MUCTOYHHKAX;



pa3pabatrbhiBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHAIM3a UMEIOUIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LIEJISIM, OLICHUBATh PUCKH NIOCIIEIACTBUI ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBIMOIHATH paOb0OTY B YCIOBUAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJI/IETh HaBBIKAMU Y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

WCIIOJIB30BaTh Pa3JIMYHbIE BUJIBl JACITEIBHOCTH 10 IOJIYYEHHIO HOBOTO
3HaHUS, €ro HUHTEPIpEeTAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalIMsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

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

CTaBUTb M (HOpPMyIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUHN PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK IepeHoca CPeACTB M CHOco00B
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpEUIaraTb OPUTrMHAJIbHBIE MMOAXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIUK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTeparype, OHOJOTHYECKUX CIIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAIM3UpPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bOopMyIUPOBaTh 3aMPOCHl U MPUMEHSATh PA3JIMYHBIE METOIbI MIPH TOUCKE U
otbope Omonornyeckol MHpOpMalru, HEOOXOAUMOM JJIsl BBHIIOJHEHUS YYEOHBIX
3aj1ay;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKd, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAYYHBIA A3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATH XUMHUYECKHE, (HU3UYECKUE W
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMyJbl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarIsAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHUS W 3alUTBl  WHOOpMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJiaieHne yHUBEPCAIbLHBIMI KOMMYHHUKATHBHBIMM J1€/iCTBUSIMU:

1) o0menmne:

OCYIIECTBJISATH KOMMYHUKAIIMH BO BceX chepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXJaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJCHHS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaracMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIMN APYrUX YYaCTHHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacno3HaBaTh HeBepOaNbHBIE CpeAcTBa OOIEHWS, TMMOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETbh CMSATYATh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIOCOOAMHU OOIIEHHS M B3aUMOJICUCTBHS, TOHUMAThH
HaMEPEHUs IPYTUX JIOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJIbHOCTh:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYAIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUN yUeOHOU 3a/1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C yd4&€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 YJIeHA KOJIJIEKTUBA;

NPUHUMATh I[€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JIEUCTBUA IO €€ JIOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpeneniaTb poid ¢ Y4ETOM MHEHHMHM YYaCTHHUKOB, OOCYXKIaThb pPE3yJbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE MPOEKTHI, OLECHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUUYHBIX
CUTYaIIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAEHCTBHSX M MOCTYIKAaX MO OTHOWIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTEIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATENILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIUYHBIX MPEIITOYTCHHUI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIAaCTAX 3HAHWN, TIOCTOSHHO TOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEJISAM;

BIAJ€Th HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUM UM MBICIUTENBHBIX TMPOLIECCOB, UX PpPE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIEKCUU ISl OLEHKU CHUTyalluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3e pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHATHE ce0sA U APYTHUX:

IPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHTBhl APYrMX IPU AaHAINU3E€ pe3yJIbTaTOB
NESITENIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIIMH JPYTOro YeI0BeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamMera «buonorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHUIO, UHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHUM, BUBI JACSITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3MYHbIX y4E€OHBIX CHUTyallUAX, & TaKKE€ B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThI MIPEAICTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIE pe3yabTaThl OCBOEHUsS ydeOHoro mnpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOI'O MHMPOBO33PEHHMS, O BKJIAJE POCCUUCKHX H
3apyOEKHbIX y4YEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/1a4;

YMEHUE PaCKpbIBATh COJAEpPKAaHUE OUOJOTMYECKUX TEPMUHOB M TOHSATHU:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAILCHHUE YHEPTUN),
romMeoctas  (CaMOperyysiusi), ypOBHEBas OpraHu3alUsi JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUHu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, ILIEHTpaJibHas JOorMa MOJIEKYJSIpHOM Ouosoruu), 3axonbl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOXKIECHUSI KyJbTYpHBIX pacTeHuil H. M. BaBunosa), onpenensats rpaHullbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLIECCOB W SIBICHUI, OpraHu3alus U IMPOBEACHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYyEMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3YyJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN M 3aKOHOB, YMEHHUE JI€NIaTh BHIBOJIbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJENATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHWU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB W MPEBpAIICHHs dHEPTUU B KIETKe, (pOoTOoCHHTE3a,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, IJISI TIPUHITHUS MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOM
JKU3HM C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAaIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIeH
MPUPOIHON cpeje, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMCHHOW  OWojorMd W  OWOTEXHOJOTMA  JUIA  PalHOHAJILHOTO
MPUPOOTIOIH30BAHNUS,

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHWUE, CIICTUICHHOS HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HACJICIOBAaHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOpHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYCCKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTHYECKOTO  COJEP)KaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIE COOOIICHUS,
000611ast 6MoJIOrHYecKyt0 HHGOPMAIIUIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHUNA O MECTE W POJIM OHMOJIOTHH B CHCTEME HAy9IHOTO
3HaHHWS €CTECTBEHHBIX HAyK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPa M HAYYHOTO MHPOBO33PEHHUS, O BKIIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKa JUTsl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPHIBATh COACPKaHNE OMOJIOTHYESCKUX TEPMUHOB M TIOHSTHN: BH/I,
MOMYJAIKSA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOphI) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DPKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;



YMEHHE H3jaraTh OHOJOTHYECKHEe TeopuH (dBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHusi IIaBHBIX HaIlpaBiICHUN H
nyteit ’Bomoruu A. H. CeseprioBa, yuenus o 6mochepe B. U. Bepnanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMUA HAYYHOTO IMO3HAHMS B OMOJIOTHN: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, IMPOIIECCOB W SIBJICHUI, OpraHu3alusl U TMPOBEJICHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUYKEHHUE THUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIy HCCIEAYyEMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHbBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIATh BBIBOJIBI
Ha OCHOBAHMH MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC MPU3HAKU CTPOCHUSI OHOJIOTMYECKUX
OOBEKTOB: BUJOB, TMOMNYJALHUA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEWCTBHUS SKOJOTMYECKUX (PAKTOPOB HA OPraHU3Mbl, IEpEeHOca
BEIIECTB U TIOTOKAa HHEPIMU B HKOCHUCTEMAaX, AHTPOIOTE€HHBIX HM3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH TMOJIYyYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTHYECKHUX
IIPOLIECCOB W SIBJICHUM, Il NPUHATHS MPAKTUYECKUX PELICHUW B IOBCEIHEBHOU
KU3HU C 1enplo obOecriedyeHus 0e30IacHOCTU CBOETO 3J0POBbsl U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY KAIOIIEH
MPUPOIHON cpese, MOHUMaHHWE HEOOXOJIMMOCTH HCIOIb30BAHUS JIOCTHKCHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUSA);

YMEHUE BBIMOJHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOATH
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHUE KPUTHUYECKU OIIEHMBaTh M HHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTO  COJAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  TrJ00adbHBIE  DKOJOTHYECKUE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOUICHUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN ammmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne n/m P Kontpoabnsie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
1 buonorus kak Hayka 2 0.5 nomorexa 110
https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTaB U CTPOECHUE KIIETKU 8 1 bubnmnorexa LIOK
P https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 XK 6
HSHEACATCIILHOCTD KICTKH https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bu6mmoreka [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 2 15 bu6mmoreka [IOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 PesepBHoe Bpe 1
PBHOC BpeMA https://m.edsoo.ru/7f41¢c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM muppoBbIe
Ne i/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
1 2 0 1
BOMOHHORHAT DHOTOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 Bu6moteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYy>Karommas cpeaa 5 1 bubmorexa OK
P pyRaiom pesL https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0 9
000I1eCTBa 1 SKOJIOTHICCKUE CHCTEMbI hitps://m.cdsoo.ru/Tf41ccT4
b K
5 PesepBHOE Bpems 2 nommorexa [0
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBO 4acoB DJIeKTPOHHbIE
Ne ara ungpoBbIe
Tema ypoka KonrTpoabubie IIpakTnueckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
bubnunoreka LIOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TTO3HAHUS KUBOM
npupoabl. [IpakTuueckas padora
2 NE lp«I/ICHOJII:)SOBaHI/Ie aefmqnmx 1 0.5 bubmorexa HOK
° P ' https://m.edsoo.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 00BEKTOBY
3 Bbuonornueckue cucTeMsl, | bu6nunorexa LIOK
MPOLECCH] U UX U3YYECHUE https://m.edsoo.ru/863e6564
4 XuMHUYecKkui coctaB KieTku. Bona | bubnuoreka [{OK
Y MUHEPAJIbHBIE COJIN https://m.edsoo.ru/863e674¢
bubnmorexa LIOK
5 benku. CoctaB u cTpoeHne OCIKOB 1
p https://m.edso00.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubmuorexa [IOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.eds00.1ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
b K
7 VYrineBonsl. JIunmuasl 1 nGmroTexa O

https://m.edsoo.ru/863e6870




bu6nmoreka [IOK

8 Hyxnensosie knenotsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonbl n3y4eHus bubnuoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 KieTka kak nenocTHas xKuBast
crucrema
CrpoeHnue 3ykapuoTUYECKON
kietku. JlabopaTopHas padora Ne 2
«M3yueHue cTpoeHUs KIIETOK bubnunoreka LIOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ft0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpErapaTax U ux
OIIMCAaHUE»
bubnuoreka [{OK
12 OOMeH BeleCTB MK META00IN3M hitps://m.edsoo.ru/863¢766¢
bu6nunorexa LIOK
13 PotocunTes. XemoCHHTES https://m.eds00.1ru/863e7c98
. bubnuoreka [{OK
14 JHepreTHeckHii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jenenue kiaeTku. MuTos.
s JlabopaTtopHnast pabota Ne 3 0.5 bubmuorexa [IOK
«Hab6mroterre MuTO3a B KIIETKax https://m.edsoo.ru/863e7dc4
KOHYMKAa KOpelIKa JyKa Ha
TOTOBBIX MUKpOIpEnapaTax»
16 buocunTes 6enka. Peakius bubnunorexa LIOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796¢
17 Tpancnsmus — OuocuHTE3 OENKa bubmmorexa [TOK

https://m.edsoo.ru/863e796e




18 Hexkierounsie popmbl )KU3HU — bu6nmoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
bubnmorexa [IOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnunorexa LIOK
20 Meii
1os https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0IOTBOPEHHE.
)1 JlaboparopHas pabota Ne 4 0.5 bubmmoreka [JOK
«3yueHue CTpOeHUS ITOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOTIpErapaTax»
” WuauBuayanbHOE pa3BUTHE bubnunoreka LIOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
I'enetnka — Hayka o
23 HACJICACTBECHHOCTH U bubmmorexa HOK
g https:/m.eds00.ru/863¢86£2
U3MEHUYHUBOCTH
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MpH3HAKOB. MoHOrHOpHIHOE bubmmorexa [TOK
P ’ pHA https://m.edsoo.ru/863e8878
CKpEIIUBaHUE
UTHOPUIHOC CKPEIINBAHHUE.
25 élaI(OH iejaBHcmforlg bubmmorexa [IOK
https://m.edsoo.ru/863e89a4
HaCJIeI0BaHUS TPU3HAKOB
CuenieHHOE HaceI0BaHUE
26 npusHakoB. JlabopaTopHas pabora 0.5 bu6muoreka [JOK

Ne 5 «M3yueHue pe3ynbpTaToB
MOHOTHOPUAHOTO U JUTHOPUIHOTO

https://m.edsoo.ru/863e8c60




CKpEIIMBAaHUA Y IPO30(UIIBI HA
rOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nona. HacinenoBanue | bubnunoreka LIOK
MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
M3menunBocTh. HenacneacrreHHas
U3MEHUYUBOCTh. JlaboparopHas

)3 pabota Ne 6. U3yuenue | 0.5 bubmmoreka [JOK
MOAM(UKAITMOHHONW W3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOIO psJia
Y BapHallMOHHON KPUBON»

HacnencrBenHass ”3BMEHUYUBOCTb.

29 JlaGopaTtopnast pabota No 7. | 0.5 bubmmoreka [JOK
«AHanmu3 MyTaluui y 1po30hus https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKPOIIpENapaTaxj

30 ['eneTnka yeaoBeka 1 bubmorexa HOK

https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O600111eHIE TIO

31 teme «HacnencTtBeHHOCTh U 1
M3MEHYMBOCTH OPraHU3MOB)

32 Cenekius Kak HayKa U Ipo1ece 1 bubmorexa HOK

https://m.edsoo.ru/863e9214

3 MeTobl U TOCTHKEHUS CeNICKIINU | bu6mmoreka IIOK
pacTEeHU U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHnonorus kak orpacib 1 bubmuoreka [IOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e€9336

OBHIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME




11 KJIACC

Kouu4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tewa ypoxa Bceero Kontpoabnbie  Ipaxkruyeckue u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLHS U METOBI €€ N3YUEHUS 1 buGnuorexa [IOK
https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHS NpeacTaBIeHUN 1 Bu6mmotreka [JOK
00 3BOJIIOLUU https://m.eds00.1ru/863e¢9570
bubnunoreka LIOK
3 Muikpoosomows ! https://m.edsoo.ru/863e9cle
[Tonynsmus Kak 31eMeHTapHas
€IMHUIIA BUJIa U DBOJIFOIHH.
4 Jlaboparopuas pabota Ne 1 1 0.5 bubmorexa [IOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}OTOrHUEeCKOMY KPUTEPHIOH
5 JIBroKymiye cuibl (3JeMeHTapHbIe | bubmmnoreka HOK
(haKTOpBI) SBOTIOLIUU https://m.edsoo.ru/863e9dad
. bubnuoreka [{OK
6 EcrecTBennslit 0TOOp U €ro GopMbl 1 hitps://m.cdsoo.ru/863¢9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3zoBanue. JlaboparopHast 1 0.5 bubnuotexa [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OPTaHUu3Ma U
€€ OTHOCUTEIBLHOTO XapaKTepa
2 Hanpasnenus u nmytu 1 bubmuoreka [IOK

MaKpO3BOJIOIMH

https://m.edsoo.ru/863e9cle




9 Heob6patumocTs 3BOIIONINH
10 WcTopus xu3Hu Ha 3emiie U
METO/IbI €€ U3YUECHUS
1 I'unoressl NPOUCXOKIACHUS KUZHH bubnuoreka [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazpuTue xu3Hu Ha 3emMJie 1o spam bubmuorexa [JOK
U Iepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl BOJTIOITUN
PaCTUTENHHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubmmoreka [JOK
«M3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTCKITHSIX
14 CoBpeMeHHas cucrema bubmmoreka [JOK
OpPraHuYecKoro Mupa https://m.edsoo.ru/863ea48e
s DBOJTFIOLIHS YEJIOBEKa bubnuoreka [{OK
(anTpoOmOTEeHE3) https://m.edsoo.ru/863eac2¢c
16 JIBmoxymiue cuibl (paKTopsl) bubnuoreka [{OK
aHTpOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLUN
YeloBeKa
13 UYenoBeueckue packl ¥ MPUPOIHBIE bubnmnorexa [JOK
aJlanTaluu yejoBeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
YKU3HU Ha 3eMIIe»
20 DKoJorus Kak HayKa



Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6nmoreka [IOK

21 (baxTopsl https://m.edsoo.ru/863eafec
AbGuoTtnveckue HakTopsbI.
JlaGopaTopHas padota Ne 3.
«Mopdonoruyeckne 0COOCHHOCTH

22 pacTeHU# U3 pa3HbIX MECT 0.5 bubmorexa HOK

https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa)
bubmuoreka [{OK

23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssiun. [Ipaktuyeckas pabora

24 No 2 «Iloacuér mnoTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»

)5 Coo0riecTBa OpraHu3MOB — bubnnorexa [JOK
OUOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI bubmmnoreka HOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBbIE TIOKa3aTeNN

7 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnuoreka [IOK
nupaMuibl. CBOHCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5Sfa
Cyxkueccus

28 [IpupoaHbIe SKOCUCTEMBI

29 AHTpPONIOT€HHBIE IKOCUCTEMBI

30 buocdepa — rinobdanpHas bu6muoreka [JOK

3KOCHUCTEMA 3EMITHA

https://m.edsoo.ru/863ebb5e




31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmnoreka HOK
ouocpepsl https://m.edsoo.ru/863ebd 16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O60011eHIE

34 TeMbl «C0o00IIIeCTBA 1 1
9KOJIOTUYECKHE CUCTEMBI»

OBILIEE KOJIMYECTBO YACOB I1O0 34 )5

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

CdopMupoBaHHOCTh 3HaHUI O MecTe M posid OMOJOIMM B CHUCTEME
Hay4yHOTO 3HAaHUSA €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa U HAY4YHOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OMONOTUHU; (PYHKIMOHAJIBHOW I'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHHe packpbIBaTh COJIEpKaHWE OHOJOTHYECKMX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa0oIu3M (0OMEH BEUIeCTB U
MIpEBpAIICHUE JHEPruu), TOMeocTa3 (CaMOpEeryJisiius), ypOBHEBas
OpTraHHU3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEIeHUE (PETIPOTYKIIHS),

HaCJICACTBCHHOCTb, N3MCHYUBOCTb, POCT U PA3BUTHUC

YMmeHue — u3naratb  OMOJOrMYECKHME  TeopuHM  (KJIETOYHas,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.W. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
NPOUCXOXKACHUS  KynbTypHbIX pacrenuid H.M.  Basunosa),

ONpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHne BIaJeTh METOJaMU HAyYHOTO TIO3HAHMS B OHOJIOTHH
(HaOnrofieHNe W OMHCAHUE YKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHM3als ¥ TpoBeleHHE OHUOJOTMYECKOT0 JKCIEPUMEHTa,
BBIJIBU)KEHWE  THUIOTE3bl;  BBISIBIEHWE  3aBUCUMOCTH  MEXIY
HCCIeTYyEMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJIYYEHHBIX
pe3ynbTaTOB, MCIOJIb30BAHHBIX HAyYHBIX TOHATHH, TEOpUd U
3aKOHOB; YMEHHE [IeJaTh BBIBOJAbI HAa OCHOBAaHUHU TOJYyYEHHBIX

PE3yIHTATOB)

YMmenune BBIACIIATE CYIICCTBCHHBIC TIPU3HAKKW BHUPYCOB, KIIETOK
MMPOKApUOT MW JYKApPHUOT, OAHOKJICTOYHBIX W MHOI'OKJICTOYHBIX
OpTraHHU3MOB; 0COOEHHOCTHU IponeccoB oOMmeHa BCIICCTB H
MNpeBpalICHUA SHCPTHUU B KIICTKC, (I)OTOCI/IHTGSB., IIACTUYCCKOI0 M

DHEPreTHYeCKoro  OoOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a,




OIJIOAOTBOPCHUA, Pa3MHOKCHUA, HHAUBUAYAJIBHOT'O Pa3sBUTHUA

opranusma (OHTOTE€HE3)

YMeHue MNpUMEHSTh TONyYeHHBIC 3HAHUS JUIsI  OOBSICHEHUS
OMOJIOTMUYECKUX MPOIIECCOB U SIBJICHUH, JIsl IPUHATUS MPAKTHUECKUX
pelieHUi B TOBCEAHEBHOM JKM3HM B IESIX OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3/I0POBbsSI M 37I0POBbsI OKPYKAIOITUX JIFOJICH,
COOJIIOIGHUST HOPM TpPaMOTHOTO TMOBEJEHUS B  OKpY’Karoleu
MPUPOJHON cpele; MOHUMAaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTHDKCHHUH COBPEMEHHOW OWOJIOTUM W OMOTEXHOJIOTHH IS

paluOHAJIBHOI'O IIPUPOAOIIOIIL30BAHUA

VYmMmenue peliaTh 3JIEMEHTAPHBIC I'CHECTUUCCKHUE 3aJa4d Ha MOHO- U
III/IFI/I6pI/IIlHOG CKpCIIMBAaHUE, CUCIIJICHHOC HACIICJOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCIIMBaHUA JJIA npeacKasaHus

HACJICJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHbIE W MPAKTHYECKHE pPabOTHI,
coOnrofath mpaBuia Mpu paboTre ¢ y4eOHbIM U JaOOpaTOPHBIM

o0opynoBaHueM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOI0  COAEpMaHMs, BKIIOYAIOUIYI0 IICEBJOHAy4YHBIE
3HaHUSA W3 pazau4HbIX HcTouHUKOB (CMMU, HaywyHO-momyssipHbIE
MaTepuaibl); STUYECKHE aCMEeKThl COBPEMEHHBIX HCCIEAOBAHUN B
Ouosioruu, MeAULMHe, OUOTEXHOJIOT U

YMeHue co31aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOLICHHUS,

0000111251 GMOJIOrHMUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHoJIOTHH

11 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMBbl CPeTHEr0 001IIero 00pa3oBaHMs

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAayYHOTO 3HAaHUS €CTEeCTBEHHBIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHMHBI MHpPa U HAy4dHOIO
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJOTUH; (PYHKIHOHAIBHON I'PaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3ala4d




YMeHue packphiBaTh COJAEpKAHHE OWOIIOTUYECKUX TEPMUHOB U
TIOHSITHIA: BHJI, TIOMYJISALHS, TeHO(DOH, SBOOIHS, TBUKYITUE CHIIbI
(dakTopsr) SBOJIIOLINH, MPUCIIOCOOIEHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTHMYECKHE  (DAKTOpBI,  DKOCHUCTEMA,
MPOJYIEHThI,  KOHCYMEHTBHI,  PEAYICHTHI, ICMH  [UTaHUS,

IKOJIOTHYECKasl MTUpaMuia, OMOTeOIeHo3, brochepa

YMenue uznaratb OM0JIOTHYEcKUe TEOpHH (IBOMIOLMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpPHUsl  SBOJIIOLMM), 3aKOHBl U
3aKOHOMEPHOCTH (3apojsbiiieBoro cxoacrtsa K.M. bapa, uepenoBanus
IJIaBHBIX HanpasieHui u nyted spoonuu A.H. CeBepiioBa, yueHus
o Owuochepe B.M. Bepraackoro), omnpeneisTh TPaHUIBI WX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHune BialeTh METOJaMHU HAYyYHOTO TO3HAHMS B OHOJIOTHH
(HaOrO/ICHHE W OMMCAHHME JKUBBIX CHCTEM, IPOIIECCOB M SIBJICHUM;
OopraHu3aisi W IPOBEACHUE OHMOJOTHYECKOrO0 OSKCIEPUMEHTA,
BBIJIBU)KEHWE  THUIMOTE3bl;  BBISIBIICHUE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHUHAMH, 0o0BsICHEHHE MOJTYYEHHBIX
pe3yNbTaTOB, HCIONb30BAHHBIX HAYYHBIX TMOHATUH, TEOpUMl U
3aKOHOB; YMEHHE JeJaTh BBIBOJIbI HAa OCHOBAaHUHM IOJYyYEHHBIX

pE3yIbTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMOJOrMYeCcKUX OOBEKTOB: BMJIOB, MOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB, OHOT€OIleHO30B M  IKOCHCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACJIEJICTBEHHOH  HM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (DAKTOPOB HAa OpraHU3MBI,
IIEpeHOCa  BEIIECTB W IOTOKAa JHEPIMM B DKOCHUCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHne TOpUMEHSTh TONy4YeHHbIe 3HaHUS Ui  OOBSICHEHHS
OMOJIOTUYECKHX MPOIIECCOB U SIBJICHUH, IJIs1 IPUHATHS MPAKTHUECKUX
pemieHuii B TIOBCEAHEBHOM JKM3HM B IEMSIX  OOCCIICUCHHS
0€30MacHOCTH CBOETO 37I0POBBSI U 370POBBSI OKPYKAIOIIUX IIOJIEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHUS B  OKPYKaIOLIEH
MPUPOTHON cpefie; MOHWMAaHHE HEOOXOIUMOCTH HCIIOIh30BAHUS
JOCTMDKCHUH ~ COBPEMEHHOW  OWONOTMH IS paldOHAIBHOTO

MpUPOAOII0JIb30BAHU A




YMenue peuaThb 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3ada4u, COCTaBIATH

CXEMBI IIEPEHOCA BELIECTB U SHEPIUU B 3KOCUCTEMAX (L€ MUTAHUs)

YMeHue BBITOMHATH Ja0OpaTOpHbIE M TMPaKTHYECKHE pPaOOTHI,
coOmoaTh MpaBwia mpu padoTe ¢ y4eOHBIM M JIAOOPAaTOPHBIM

obopyIoBaHuEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpXaHHs, BKIIOYAIOUIYI0 TICEBIOHAyUYHBIE
3HAHUS U3 pa3au4HbIX UCTOUYHUKOB (CMMU, HaydHO-mOMyINsipHbIE
MaTepHalbl); paCCMaTPUBATh TTI00AIBHBIC YKOJIOTHYECKUE TPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

8(0X37000%010)
YMeHue co31aBaTh COOCTBEHHBIE MUChbMEHHEIE U YCTHBIC COO6H_IeHI/I$I,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCIIO0JIb30BAaTh MMOHSATUUHBIN arrapar OHoJIOTUHU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

1.1

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
buosnorns xak HayKa

buonoruss — Hayka o »xuBoi mnpupozae. Ponb Ouonoruu B ¢dopMupoBaHUU

COBPEMEHHOM Hay4yHOH KapTUHbI MUpa. Cuctema OMOJIOTHYECKUX HAYK
Mertonbl 03HaHUS KUBOM HPUPOJB! (HaONIONEHUE, SKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccu(uKanus, MOJEIHPOBAHUE, CTATUCTHUYECKas o0paboTka

JTAHHBIX )

JKuBBIe cCTEMBI U X opranu3anusa

2.1

JXKuseie cucrembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus Ouonorun. CBoWcTBa

OMOCHCTEM M MX pazHooOpasue

22

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYJISIPHO-T€HETUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIN, TOMYIALIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIi

3.1

32

33

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

XUMHUYECKUH COCTaB KJIETKM. XHMHYCSCKHE JJIICMEHTHI: MaKpO3JICMCHTBI,
MHKPO3JICMCHTEIL. Boma u MHHCPAJIBHBIC BCIICCTBA. cDyHKI_II/II/I BOJbBI H

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

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHUCIOTHI — MOHOMEpHI OENIKOB.
He3zameHnMble ¥ 3aMEHHMbIE AMUHOKHCIOTBI. AMHUHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbI OETKOBON MOJIEKYJIbI (TIEPBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAsA CTPYKTypa). XMUMHUYECKHe CBoiicTBa OenkoB. buonoruueckue
(GyHKIIUN OEIKOB.

®epMeHThl — Onostornyeckue katanuzaropbl. CTpoeHue (pepMeHTa: aKTUBHBIN
HeHTp, cyOcTtpatHas cneuuduuHocts. Kodepmentsl. Buramunbl. Otianuus

(bepMeHTOB OT HCOPTAaHUYCCKUX KaTaJIn3aTOPOB

YrneBoabl: MOHOCAaXapu bl (TITFOK03a, pud03a U Ae30KCUpr003a), AUcaxapu/ bl
(caxaposza, IlakTo3a) W MoOJHUcaxapuibl (KpaxMmal, TIUKOTEH, IIeNIJII0I03a).
buonornueckune QPyHKITUN yriIeBOIOB.

Jlumuaer:  Tpurmuuepuasl, crepounabl, (ochomunuael. 'mapoduibHO-
ruipogoOHbIe CcBoMCTBa. buonormdeckue Qynkuuu nununoB. CpaBHEHHE

YrieBoao0s, OCJIKOB U JIMTIUIOB KaK HCTOUYHHUKOB DHCPTHUU
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Hyxneunossie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢ynkiuu JIHK. Crpoenne u ¢ynkmuun PHK. ATO:

CTpOeHHE U PYHKITUU

3.5

]_[I/ITOJ'IOI‘I/ISI — HayKa O KJICTKC. Knerounas TEOpHsL. MeTO,Z[I)I HN3YUCHUA KIICTOK

3.6

3.7

Knerka xak nenoctHast xuBas cucrema. OO0miye nmpu3Haky KJIETOK: 3aMKHYTast
HapykHas MemOpaHna, moJyiekyiasl JIHK kak reHeTwdeckuii ammapar, cuctema

cuHTE3a OelIKa

Tunsl KIETOK: dyKaproTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuoTnyeckol kinerku. Kierounas crenka Oakrepuil. CtpoeHue
AYKApUOTUYECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENIbHOW, KUBOTHOM H

rpUOHOMN KIIETKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAS CTEHKA, TJIMKOKAIMKC, WX
¢dynkun. [Tnazmarnyeckas MmemOpana, e€ coiictBa u GyHkuuu. [{uToruiazma u
e opranouabl. OgHOMEMOpaHHbIE OPTaHOMBI KIIETKH: SHJOIUIa3MaTHYecKas
cetb (DIIC), ammapar [onbmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI
KJICTKU: MHTOXOHIPHH, TUIACTUBL. [IporCcX0oKIeHNe MUTOXOHAPHIA U TUIACTHUI.
Bunpl mactua. HemeMOpaHHBIE OpraHOMIBI KICTKUA: PHOOCOMBI, KIETOYHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. chHKIII/II/I OpraHona0B KJICTKH. Bxirouennst

SAnpo — perynsTopHbiii 1eHTp kieTku. CTpoeHue sifpa: siaepHas 000i04Ka,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpPT BELIECTB B KJIETKE

)KI/ISHGHGHTGHI)HOCTI) KIJICTKHU

4.1

4.2

43

OOMmeH BelecTB, UM METa00JIM3M. ACCUMMWISIIMS (TUTACTUYECKUN OOMEH) U
JTUCCUMMJIIALINAS (SHEPTeTUUECKHil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
Metaboau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHsbIi. Poib

(I)CpMCHTOB B OOMEHE BCHICCTB U IIPEBPALICHNU SHECPTHUU B KIICTKEC

®otocunTe3. CBeToBas U TeMHOBas (pa3bl hoTocuHTesa. Peakiuun porocunTesa.
O¢ddexTuBHOCTH (hoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A I XKU3HU Ha 3emiie.
BnusHue ycnoBuit cpenbl Ha (OTOCMHTE3 U CIOCOOBI TOBBIIMIEHUS €ro
MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PaCTEHHI.

XeMocuHTe3. XeMOCHHTE3UpYIoUIe OakTepuu. 3HAYeHHE XEMOCHHTEe3a IS

JKU3HU Ha 3emMiie

DHepreTudeckuii oOMeH B KJEeTKe. PaciierieHne BelecTB, BBIJCICHHUE U
aKKyMYyJMPOBaHUE DHEPTHMH B KIJETKE. OTambl JHEPrEeTHYECKOTO OOMEHa.
['muxonus. bpoxkenue u ero Buabl. Kucinopomnoe okuciaeHue, Wik KIETOYHOE

JbixaHue. DPPEeKTUBHOCTh YHEPreTUIECKOT0 0OMeHa




4.4

4.5

Peaknun  marpuuHoro cuHTe3a. [enermdeckas wuHpopmarms u JHK.
Peanuzanus remernueckoil HHGOpPMALUU B KIIETKE. ['@HETHUECKHI KOl U ero
cBoricTBa. Tpanckpumnius — Marpudnblii cuaTe3 PHK. Tpancnsnus — 6uocunTe3

oenka. KogupoBanrne aMmuHOKUCIIOT. Postk pubocoM B OnocuHTe3e Oerka

Hexnerounsie hopmbl ku3HU — BUpYChl. McTopust oTkpeiTus Bupycos (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepuodaru. bone3nu pacTeHuid, KUBOTHBIX U YEJIOBEKA, BBI3BIBACMBIC
BUpycamu. Bupyc ummynonedpuiura genoseka (BUY) — Bo3oynurens CITH/a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUN

5.1

Paszmuoxenue u HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

Kierounslii UK, WM >KU3HEHHBIM LUK KIeTku. MHTepdaza u MHTO3.
[Tpoueccel, mpoTekaromue B uuTepdasze. Perumkanus — peakus MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomMocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuniaouaHbli W TAalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBIL.
[{uronoruyeckue OCHOBBI PA3MHOXKEHUS U WHAUBUIAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Ctaguu muto3a. [Ipormeccsl, mpoucxomsniue Ha

pa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKHI CMBICI MUTO3a

5.2

53

@opMBl pa3MHOXKEHHUsSI OPraHU3MOB: Oecrosioe U MmojoBoe. Buasl Gecronoro
pPasMHOXKEHUS: JIeJIeHHE HaJBOE, IOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTMBHOE pasMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TomoBoe pa3MHOKEHHUE, €T0 OTIMYHUS OT OECTONOTO.
Meiiosz. Craguu wmeito3a. Ilporiecchl, mpoucxonsiide Ha CTagusix Menosa.
IToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii ¢MbICI U

3HaUYeHNe Meno3a
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l'ameTorenes — nmporecc 00pa3zoBaHuUs MOJIOBBIX KIETOK y )KUBOTHBIX. [To10BBIE
JKeJe3bl: CeMEHHUKHU U sMYHUKUA. OOpa3oBaHMe U pa3BUTHE MOJIOBBIX KJIETOK —
ramer (criepMaTo30M/1, sIIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHUS ANIEKIETOK U criepMaro3onoB. Omionorsopenue. [laprenorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBFHOTO PA3BUTHS Y TTIO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyssius, opranorenes. [loctamOpuonansHoe pazButie. THITBI
NOCTAMOPHOHAIBHOTO Pa3BUTHA: MpsIMOE, HenpsiMoe (IMYMHOYHOE). BrusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIEC BBI3BIBATH BPOKIEHHBIE
YPOIICTBA.

Poct u pasButue pacteHuil. OHTOTEHE3 IIBETKOBOTO PACTEHHUS: CTPOCHUE

CCMCHH, CTalUN PA3BUTHUA




HaCJIGI[CTBCHHOCTB 1 U3BMCHYUBOCTHb OPraHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer n 3agauu resetuku. Vicropus pa3BUTHS N'eHETUKHU. BKiaa poccuiicKux
U 3apyOeKHBIX YYEHBIX B pa3BUTHE TEHETHKH. METoIbl TE€HETUKU
(ruOpuI0IOTHYECKUH, LUTOICHETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUYECKHE TIOHATHSA. [ eHeTYecKas CUMBOJIMKA, UCIIOIb3yeMas B

CcXeMax CKpellUBaHUN

3aKOHOMEPHOCTH HacjeIOBaHUs NPU3HAKOB, yCTaHOBJIECHHBIE . MeHnenem.
MoHoruOpuaHOe CKpelMBaHue. 3aKOH €IWHOOOpa3usi THUOPUIOB IEPBOTO
nokosieHus. [IpaBuiao OOMUHUpOBaHHS. 3aKOH pacCIICIUICHHS TPU3HAKOB.
['unore3a uncToThl rameT. [1oJIHOE U HETIOJTHOE JOMHHHUPOBAaHUE.

JuruOpunHoe cKpelmuBanue. 3aKOH HE3aBUCHMOTO HACIEI0BAHUS TIPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUS. AHAIM3HPYIOIICe
cKpemuBaHue. VICmonbp30BaHWE  AHATU3UPYIOIIETO  CKPCIIWUBAHHS  JIJIS

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuernneHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana no cremnjieHHOMY
HACJIEIOBAaHUIO TEHOB. Hapyiienue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTHU. ['eHeTuueckue
KapThl.

['eneruka mosna. XpoMOCOMHOE OMpefelieHne Mojia. AyTOCOMBI U IOJIOBBIE
xpoMocoMmbl. ['oMoramMeTHble U reTeporaMeTHble opraHu3Mbl. HacnemoBanue

IMPU3HAKOB, CHUCIIJICHHBIX C I10JIOM

N3meHunBOCTh. BHJIbI N3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIJICCTBCHHAS.
Ponep cpenpl B HEHacneACTBEHHOM M3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(PHUKAIMOHHON H3MEHYMBOCTH. BapHalMOHHBIM psA W BapHallMOHHAs
kpuBasd. Hopma peakuuum npusHaka. KonuuecTBEHHbIE M KayeCTBEHHBIE

IpU3HAKU U UX HOopMa peakinu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTU

HacnenctBeHHas, WM TE€HOTUIIMYECKas, WM3MEHYMBOCTh. KoMOMHAaTHMBHas
M3MEHYMBOCTh. Meilo3 M T1oJoBOW mpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalmoHHass W3MEHYMBOCTh. Kitaccudukanuss MyTainmid:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U IpUYUHBI MyTanuil. MyTrareHHble
(akTopbl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACIIEACTBEHHOW HM3MEHYMBOCTH

H.U. BaBusnoBa

I'enetuka uenmoBeka. Kapuorunm wyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
YeJI0BEKA: reHeaJI0THICCKUH, OM3HEIOBBIH, IIUTOrEHETHYECKHH,
OMOXMMHYECKHIA, MOJEKYyIspHO-TeHeTndeckuil. COBpeMEHHOE Ompe/esieHHe
TE€HOTHIA: TOJTHOT€HOMHOE CEKBEHHUPOBAaHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
noMornieto [I[[P-ananm3a. HacrencrBenHple 3a0o0JieBaHUS YelOBEKa: TCHHBIC

00se3Hu, O0JIE3HH C HACJIECTBEHHON MPeIpacioIokKEeHHOCThI0, XPOMOCOMHbBIE




7.1

7.2

7.3

11 KIIACC

6one3nn. CoMaTHUECKUE W TeHEpaTUBHbIE MyTauuu. [IpUHIMIIBI 3J0pPOBOTO
o0Opa3a KHW3HM, JWATHOCTUKH, NPO(UIAKTUKH U JICUCHUS TCHETUYECKHUX
Ooe3HeH. MenuKo-reHeTH4eCKOoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIAMLIMHCKOW TI€HETHMKH B MPEAOTBPAILECHUN U JICYEHUH TI'E€HETHYECKUX

3a00JI€BaHUI YeI0BeKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka MU Tpolecc. 3apOoXACHUE CENEKIMU U JTOMECTHUKAIIMS.
Yuenne H.U. BapwimoBa o0 MeHTpax MPOUCXOXKICHHUS W MHOT000pa3us
KYJIBTYPHBIX pacTeHul. L{eHTpbI MpoucX oK aeHHs JOMAIIHUX KUBOTHBIX. CopT,
opo/ia, ITaMM

CoBpeMeHHBIE METOJIbI CEJICKIIMU. MacCcoBbIi M MHAMBUIYaJIbHBIA OTOOpPHI B
CEJIEKLIUU pacTEHUW U KUBOTHBIX. OlLIEHKa 3KcTepbepa. bian3kopoacTBEeHHOE
ckpemmBanue — HHOpuAWHT. Yuctas nuaus. CKpPEIIMBAaHUE YUCTHIX JTHHHMA.
I'ereposuc, wiu rubpugHas cuina. HepoactBeHHOE CKpelliuBaHue — ayTOPUANHT.
Otpanénnas rubpuguzanusa u e€ ycnexu. MCcKyccTBEHHBI MyTareHes u
MOJy4YeHUE MOJIUIUIONIOB. JOCTHXKEHUS CEeNEeKIMH pPACTEeHUH, >KUBOTHBIX U

MHUKPOOPTraHU3MOB

buortexHonoruss kak oTpacib HpPoU3BOJACTBA. ['€HHas HHXKeHepus. OTarbl
co3nanus pexomOunantHo JIHK wu Tpancrennsix opranusmon. Kierounas
unxeHepus. Kierounele KyinbTypbl. MUKpPOKJIOHANIBHOE  Pa3MHOKEHHE
pactennii. KioHHMpoBaHHME BBICOKOIIPOLYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTUYeCKHE M 3Tudeckue npodiemsl. MO — reHernuecku

MOAU(HUIIMPOBAHHBIE OPTAHU3MBI

Kon

1.1

IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA

DBONIOIMOHHAs OHOJIOTHS

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CunerenbctBa sBoitouuu. [lageoHTonmornyeckue: MoCiaeA0BATEIbHOCTh
MOSIBJICHUS] BUJIOB B TMAaJ€OHTOJIOIMYECKOW JIETOMHCH, MEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxonctBo u paznuuue (ayH u ¢GiIOp MaTepUKOB H
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJACTBA M pa3iIuyMs SMOPHUOHOB Pa3HBIX
BUI0B IIO3BOHOYHBIX. CpaBHI/ITeHLHO-aHaTOMquCKHeZ T'OMOJIOTMYHBIC,

AHaAJIOTUYHBIC, PYAUMCHTApPHLBIC OpTaHBkI, aTaBHU3MBbI. MoneKmepHo—




1.2

OMOXHMMUYECKHE: CXO0ACTBO MECXAaHU3MOB HAaACJICACTBEHHOCTH MW OCHOBHBIX

MeTab0IMUECKUX MYTEHN Y BCEX OpraHU3MOB

OpomononHast  teopusi Y. [apBuna. I[lpeanocbuikd  BO3SHUKHOBEHHS
JapBUHM3MA. JIBIKyIME CHIIBI ABOJIOLMU BUAOB 1o JlapBuHy (U30bITOYHOE
Pa3MHOXEHHE IPU OIPAHUYEHHOCTU PECYPCOB, HEONPEAEIEHHAS U3MEHUUBOCTD,

O0opn0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckass Teopus dBomomuu (CTD) u OCHOBHBIE €€ TIOJIOKCHUSI.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢IMHKuIa BUAa U 3BOJIFOIIUA

JBmwxkyue cuibl (PakTopbl) SBOJIOUMU BUAOB B Hpupoae. MyTanMoOHHBII
nporecc U KOMOMHATUBHAsE U3MEHYUBOCTh. [lomynsaioHHbIe BOJIHBL U apeid
redoB. M3omsanus u murpanus. EcrecTBeHHbIN 0TOOp — HaIpaBIsAoMMi GakTop
sBOIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TprucnocoOIeHHOCTh OpPraHM3MOB Kak pe3yibTaT dBoitonuu. [Ipumepst
PUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOAIANTALINY.

Bun wu  BugooOpasoBanme. Kpurepum Buma. OcHOBHBIE  (OPMEI

BI/I,I[OO6pa3OBaHI/IHI reorpa(bnqecxoe, 9KOJIOTHYCCKOC

1.5

MaxkposBomtorusi.  Dopmbl  IBOJIOLMM:  (UIETHYECKas, JAUBEPreHTHas,

KOHBCPI'CHTHAs, I1apaljiCIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIIUH

Bo3nukHoBeHUE U Pa3BUTHC )KU3HU HA 3emie

2.1

JloHay4yHBI€ MPENCTABICHUA O 3apOXKICHUM >KU3HU. HaydHble rumoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abMoreHe3 M MNaHcnepMusa. XHUMHYEcKas
IBOJIIOLMSL. ODKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOW 3BOJIOLUH.
Havanphblie atanel Ounonornyeckoil 3somtonuu. I'unoresa PHK-mupa. IlepBbie

KIJIICTKHU 1 UX DBOJIOLHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)XKUBBIX OPraHU3MOB

2.2

PasButue xu3nu Ha 3emse mo spam u nepuonam. Karapxeil. Apxeiickas u
nporepo3oickas apbl. [laneosoiickas spa W €€ mNepuoAbl: KEeMOPHICKHUH,
OPIOBUKCKHW, CWIYPUHUCKUW, JI€BOHCKUH, KAaMEHHOYTOJIbHBIM, ITEPMCKHUM.
Me3so30lickas 3pa 1 €€ NMepruoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas »3pa u €€ TepuoJbl: MaJECOre€HOBBIM, HEOTCHOBBIH,
AHTPOMOTCHOBBIN. XAapaKTEPUCTHUKA KJIMMAaTa M TE€OJOTHYECKHX MPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEIBHOTO U JKUBOTHOTO MUpPa. ApOMOP(O3bI
Yy pacTeHHUil W >KUBOTHBIX. [losiBIEHHE, pacuBeT U BBIMUPAHHUE TPYMIT KUBBIX

OpraHnu3MoB

2.3

Cucrema OpraHu4eCKOro Mupa KakK OTPaKCHUC 3SBOJIIOIHU. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB
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2.5

DBOJIIOLMS YeJIOBEeKa. AHTPOMOJIOTUs KaK Hayka. Pa3BuTue mpeactaBieHUl O
MPOUCXOKACHUM uejoBeKka. MeTonbl u3ydeHus: aHtpomnorene3a. CxoacTBa u
pa3nuyus YelioBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.

JBmxymiue cuitbl (hakTopsl) anTpornoreHe3a. HaciencTBeHHas H3MEHYHBOCTD U
€CTeCTBEeHHBIH 0TOOp. OOImecTBeHHBIM 00pa3 XWU3HH, W3TOTOBJIICHHE OPYIAHI

TPY/a, MBIIIJICHUE, PEUYb

OcHOBHBIE CTaJMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJOMUTEKH, YUeroBek
yMenbid, YenoBek mnpsmoxondmuii, YernoBek HeaHIepTadbCKuid, YenoBek
pa3ymubIid. Haxoaku MCKOmaeMbIX OCTAaHKOB, BPeMsl CYIIECTBOBaHUs, 00JIacTh

pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

Yenoeueckue packl. OCHOBHbIE 0OJIbILINE pachl: €BpPOIEOUIHas (eBpa3uiickast),
HErpo-aBCTpaJIONIHAsE  (9KBaTOpHalibHAasl),  MOHIOJIOMJIHAas  (a3MaTcKo-
amepuKaHckas). UepTbl NpUCHOCOOTIEHHOCTH MPEICTaBUTENECH 4YeI0BEYECKHX
pac K YCIOBUSM cyuiecTBoBaHMs. EnuHCTBO denoBeueckux pac. Kputuka

pacusmMa

OpranusMsbl 1 OKpyXxKaromias cpeaa

3.1

3.2

33

34

DKoJorus Kak Hayka. 3aladyd U pa3felibl SKOJIOTMH. MeToabl 3KOJIOTMYECKUX
UCCIEeIOBaHUM.  DKoJloruyeckoe  MupoBo33peHue.  Cpenpl  OOMTaHUS

OpraHnu3MoOB: BOJHAsA, HA3CMHO-BO3JyIIIHAsA, [IOUYBCHHAs, BHYTPUOPraHU3MCHHAA

Okonoruueckne ¢akroppl. Knaccudukanus skomorndeckux — (akTOpOB:
abuoTrnyeckre, OMOTHYECKHE W AaHTPONOreHHble. JIeWCTBUE HSKOJIOTHYECKUX

(hakTOpPOB HA OPTaHU3MBI

AbGunotnyeckue (GakTophl: CBET, TeMIepaTypa, BIaXHOCTb. DOTONEpUOIU3M.
[IpucnocoOnenus OpraHu3MoB K JEHCTBHIO aOMOTMUYECKHX (aKTOPOB.

buonornueckue puTMsl

buotnueckue ¢pakropsl. Buasl OMOTHUECKUX B3aUMOJIEHCTBUIN: KOHKYPEHIINS,
XMIIHUYECTBO, Mapa3uTH3M, MYTyaliu3M, KOMMeEHCalu3M (Haxj1eOHUYEeCTBO,
KBapTHUPAHTCTBO), aMEHCAJM3M, HEUTpaiu3M. 3HAYCHHE OHOTHUYECKHUX

B3aUMOJCHCTBUM JJIsI CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COOGH.[CCTBaX

3.5

OKOJIOTUUECKHE XapPaKTCPUCTUKHU MOIyJIAIHnH. OcHOBHBIC IIOKa3aTcCIn
MMOMmyJIAuU: YHUCICHHOCTH, IJIOTHOCTB, POXKIAEMOCTb, CMEPTHOCTH, IMMPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IOIMYJIAIUNA U e€ peryisusa

COO6III€CTB3 M 3KOJOTUYCCKUEC CUCTEMBI




4.1

CoobmecTBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MIPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBsi3u B

onoleHo3e

4.2

Okojoruueckue cucrembl (3kocucteMbl). [lonsitue 00 oSkocucreme u
onoreorieHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTBI IKOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BelIeCTB U MOTOK JSHEPruud B
skocucteme. Tpoduyeckue (MUIEBbIE) YPOBHU SKOCUCTEMBI. [IuIeBbIe enu u
cetu. OcCHOBHBIE TOKa3aTelid JKOCHCTEMbI: Ouomacca, MPOAYKIIHS.
DKOJOTUYECKHE MUPAMHUJIBI: MIPOTYKIINH, YHCIEHHOCTH, Onomacchl. CBolcTBa

OKOCHUCTEM: YCTOﬁqHBOCTB, caMoperyranus, pa3BuTUcC. CYKHCCCI/IH

4.3

4.4

4.5

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPONIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akTop ycToWumBocTH dKocucTeM. CoxpaHeHHe

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

VYuenue B.M. Bepnaackoro o Oumocdepe. ['paHuibl, coctaB m CTpyKTypa
o6uocdepsl. XKusoe BemecTBo u ero pynkuuu. OcodeHHocTH OHochepsl Kak
ri100anpHOM 3KocHcTeMBbl. JlMHaAMHuUecKoe paBHOBECHE M OOpaTHasi CBS3b B
6uocdepe. KpyroBopoTsl BelecTB M OMOr€OXMMHYECKHE LHKIBI 3JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMocPepbl. OCHOBHBIE OMOMBI CYIITH

YenoseuecTBO B Onochepe 3emun. AHTpOTOTeHHbIE U3MEHEHHs B Onocdepe.
['oGanbHBIE IKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHAIBHOTO YIOPAaBIEHUS TMPUPOAHBIMU pecypcamMu U HX

ucnoJib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. AkironepHoe obmiectBo «M31arenscTBo
«IIpocsemenue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Pyonios A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akironepuoe o6miectBo «M3narenscTBo

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

I'. 1. Jlepuep. buonorus. [Tonnsiil cipaBouHuk it noarotoBku K E ' 2. M.
Actpenb 2025 ¢

EI'D. O6mas 6uonorus. KoHTpoibHBIE M3MEpUTENbHBIE MaTepruaibl M
ITpocemenue 20251

Bopontnios, H.H. buonorus. O6mas 6uomnorus. 10-11 kimaccel: YueOHHK 11s
oOmeoOpa3zoBaTenbHbIX yupexaeHuil: baszossiii yposens / H.H. Bopon1ios. - M.:
[Ipocs., 2022. - 304 c.

Heitma-Cuonuikas, M.A. O01as u canutapHasi MUKpOOHOJIOTHS ¢ TEXHUKON
MHKPOOHOJOTHUECKUX UCCIeAoOBaHU: YueOHoe mocodue / M.A. Jleiima-
Cuonunxas. - CII0.: JIans, 2022. - 588 c.

3axapos, B.b. PaGouas terpaap mo obmeit 6monorun: 10-11 xiacc: k: YueOHHUKY



B.b. 3axapoBa, A.I'. Mycra¢una, B.1. CuBornazosa, H.M. UepnoBoii "O61as
ouonorus. 10-11 kmacc" / B.b. 3axapos, E.T. 3axaposa, A./l. Kynaes, B.1.
CuBornaz3osB. - M.: Ok3ameH, 2. - 157 c.

T A JloBkosa. [loaroroBka k oimmmnuagaM 1o ouosioruu 8-11 kinaccos. M

Atipuc-nipecc 2019

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

www.informika.ru - anexktponHsIi yaueOnuk "buonorus" (ep. 2.0 - 2000) u3
nukia "O0yyaromue HIUKIoneun". - YueOHbI Kypc, KOHTPOJIbHBIE BOIIPOCHI.
www.nrc.edu.ru - "buosornueckas kapTuHa Mupa' - pas3ziesn 3JIeKTPOHHOTO
yueOHuka "Konnenuu coBpeMeHHOro ecrectBo3Hanus". KoHnenuuu
IIPOUCXO0KICHUS )KU3HU U TEOPUH 3BOJIFOLINH.

www.animal.geoman.ru Mup xxuBoTHbIX. [lonynsipHast KHUTa AKUMYILIKUHA
N.W. ¢ MHOXECTBOM IIBETHBIX PUCYHKOB U (hoTorpaduil.

fish.geoman.ru PeiOb1. MimrocTpupoBaHHas S3HIMKIIONEAUS PhIO.
www.plant.geoman.ru - )Ku3ub pactenuii. 3aHMMaTEILHO O OOTAaHUKE.
bakrepun. JlekapcTBEHHbBIE PACTEHUS.

www.livt.net - 3JIeKTpOHHAs! WJUTFOCTPUPOBAHHAs dHITUKIIONe U " KuBbie
cymectBa". Knaccudukarus u ¢potorpaduu 6e3 Tekcra.

www.nature.ok.ru - Penkue u ncueszaroniue ;xuBotHsle Poccun. Onmcanus u

rojioca pCaKux KMBOTHBIX.



www.bril2002.narod.ru - buonorus ans mkonsHukoB. KpaTkas nndopm. mo

pazaenam: O6mias 6uosorust, boranuka, 3oomorus, Yeaosek.
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