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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX aHUS Y4eOHOro MpeaMera
«buosioruss» coctaBWIM: KOHIENTyajdbHble TnonoxkeHuss PIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcollepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
oO1mrero oopazoBanusi B Poccuiickoit denepaiinu, a Takxe MOJI0XKEHUS 0 crienuduke
Ouonoruu, €€ 3HAYEHWU B TIO3HAHMM IHKUBOM MPUPOJABI U OOECICUCHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obmiectBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu Jaét MpeCcTaBICHHUE O Lex, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YU€OHOTO MpemMeTa
«buonorus», onpenenser o0sI3aTeNbHOE MPEAMETHOE COJEPKaHUE, €r0 CTPYKTYPY,
pacnpeneseHue 1Mo paszieiaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
M3Yy4YeHUs] yUEOHOr0o MaTepuaia ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSA3€H, JIOTMKH O0Opa30BaTENbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEM
oOydJarommxcs.

B nporpamme o 610710THHU TaK)Ke YUUTHIBAIOTCSA TPEOOBAHUS K TIIIAHUPYEMbBIM
JUYHOCTHBIM, METanmpeAMETHbBIM U MPEIMETHBIM pe3yjibTaTaM oOOy4YeHUsI B
dbopmMupoBaHUU OCHOBHBIX BUOB y4eOHO-TI03HABATEIHHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil YPOBEHB) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B M3y4YE€HHUM OuoJjoruu, Onarojgapsi yemy B HeH
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUMW, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOLIEHUEM K OKpYyKarouled NpUPOIHOU cpene.
[ToaToMy Hapsiry ¢ u3ydyeHHeM OOIIEOMOJIOTUYECKHX TEOPHUH, a TaKXkKe 3HaAHWM O
CTPOCHUU >KUBBIX CUCTEM PA3HOTO paHra M CYUIHOCTH OCHOBHBIX MPOTEKAOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
T€HEeTHYECKOr0 KOHCYJIbTUPOBAHMSI, 000CHOBAHUS YKOJIOTMUECKH LIEIeCO00pa3HOTO
MOBEACHUS B OKPYXKAIOWIEH NMPUPOJIHONW Cpele, aHaln3a BIUSHUS XO35MCTBEHHOU
JEATEeIIbHOCTH YE€JI0OBEKA Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX YKOCUCTEM.
VYcunenue BHUMaHHWS K TMPUKIATHON HAMpPaBICHHOCTH YYEOHOro mpeaMera
«buonorus» NpoAMKTOBAHO HEOOXOAUMOCTHIO 00€CTIeUeHU YCTIOBUH JJIsl pEIICHMUS



OJTHOM M3 aKTyaJIbHBIX 3aJ]1a4 IIKOJIBHOIO OMOJIOrMYECKOT0 00pa30BaHUs, KOTOpas
npeanonaraet GOpMUPOBAHHE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecTo. OHa oOecrieunBaeT (OPMUPOBAHUE y OOYyYarOIIMXCS IMPENCTABICHUM O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OPraHHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBbHOW TIPaMOTHOCTH, HAaBBIKOB 3/JI0pOBOrO M 0Oe3omacHoro oobpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHUS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3naueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  obmero oOpa3oBaHUs,  COLUAIM3ALIU
oOyuatomuxcs. M3yuenue 6uoiaoruu o0ecrneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEICTABICHUSIMHU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKH, XUMHUH U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeIHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPHPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUU.

OT10op conepxanus yueOHoro npeamera «buonorus» Ha 06a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
yeJoBeKa B OKpY’Karolleld MPUPOAHOM cpelie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
XKU3HU U MPaKTHUECKOM jesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAlMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHHU3aluu
OMOJOTNYECKOr0 00pa30BaHMS.

CTpyKTypupoBaHHE COAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe 110
OMOJNIOTMH OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alvu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmera «bromorus»
BBIJICTICHBI CIICIYIOIINE COAEp KATEIbHbIE JIMHUU: «bHOorus kKak Hayka. Meroasl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CuctemMa M MHOroo0Opasue OpraHUYeCKOTO MHUpPay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIAE UM 3aKOHOMEPHOCTH.



Llenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM pa3HOTO0 paHra © MpuoOpeTeHHe YyMEHH
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a/]1ay:

OCBOCHHME OOYYaIOIUMUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHMSI, CTPOCHUH, MHOTO00Opa3UH U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHM3AINH, BBIIAOIIMXCA OTKPBHITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIW3a JaHHBIX O MYTAX Pa3BUTHUS B
OWOJIOTMY HAyYHBIX B3IVIBIIOB, WACH M TOIXOI0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHHE Yy oOOydJarommxcst oO0meil KyJnbTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH U OILEHUBATDH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAaHUH 3HAHUH M OTIBITA, MOTYYEHHBIX TTPH U3YUCHUHN
Omooruu;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTUH;

BOCTIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHHUS UYEIOBEKOM >KHBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS dTUIECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMICHUS YPOBHS
IKOJIOTUYECKOH KYIbTYPHI, A1 (GOPMHUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUIA CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpee,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buonorus», uydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlist m3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HezEMIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puiiocopueit, STUKON, SCTETUKON U MPABOM.
Posnb 6uonoruu B hopMupoBaHHM COBPEMEHHOM Hay4HOI KapTuHBI Mupa. Crucrema
OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMIMCaHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHUCTHYecKas o0padoTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktnueckass padora Ne 1. «Jcnonb3oBaHue pa3iIMYHBIX METOAOB MpHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKu ), OMoCc(epHBIH.

JdeMoHCTpauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBD».

Oo6opynoBanue: moaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMWHOKHCIIOTBI — MOHOMEPHI OEJIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCcTBa OenkoB. buonoruueckue
byHKIIUM OETIKOB.



depmeHTHI — OnoJoTuYecKue Katam3aTopel. CTpoeHne PepMeHTa: aKTHBHBIH
neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otaugus
(GhepMEHTOB OT HEOPTaHWYECKUX KaTalu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W MoJucaxapuiabl (Kpaxmaj, TIJIMKOTEH, IEeJUII0JI03a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie xkucinotrel: JHK u PHK. Hykneotnasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3auMOICHCTBUS
ujeil 1 PaKkToB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUYEHUS KIICTKH.

Kietka kak nenoctHas xuBasi cucteMa. OO1ye Npu3HaKku KIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynsl JIHK kak reHetumdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUs TpoKaproTHyeckor kieTku. Kierounas crenka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHkiuu. [{utomnnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nr30cOoMBbl.  [IoTyaBTOHOMHBIE OpPraHOWbl KJIETKU: MUTOXOHIAPHUH, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbl KJIETKUA: PUOOCOMBI, KJIETOYHBIM IIEHTP, UEHTPUOJM, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

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

TpaHcnopT BEIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. Jleenryk, P. I'ykx, T. llIBanu, M. nelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PactipeiesieHue XUMUYECKUX DJIEMEHTOB B HEKUBOU IMPUPOAEY,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHne 3yKapuOTUYECKON KIETKN», «CTpOoeHHE >KMBOTHOW KIIETKU,
«CTpoeHrEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOACHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnapaTrbl PacCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «/3ydyeHue CTpoeHHsS KIETOK pacCTEHUH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpEnapaTax U HX
OMHMCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabosn3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W JHEPrUM B MOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dborocunTeza. DPhekTuBHOCTH (hoTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A NS KU3HU
Ha 3emiie. BausiHue ycinoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KkieTke. PacriensieHue BENIeCTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nmukomnus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakium wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuuabli cuHTe3 PHK. Tpancnsuus — GuocunTes
Ooenka. Otanbl TpaHcasauuu. KogupoBanue amuHokuciaor. Ponbp pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popMmbl xu3HU — BUpYChl. UcTtopust oTkpeiTus Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIa BUPYCOB.
baktepuodarn. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynomeduiuta yenoBexka (BUY) — Bo3Oymutens CITH/da.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbM nukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3za. Ilpomeccsl, npoucxondmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JCJIICHHE HAJABOE, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOTMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHuE W PAa3BUTHE MOJOBBIX
KJIETOK — raMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
OcoOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30ouaoB. OmIogoTBOPEHHE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe paszButhe. THUITBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JeMoHCcCTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meio3y», «IIpsmoe u HEnpsiMoe pa3zBUTHEY, «['amMeToreHe3 y MIEKONUTAIOIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo301 /161
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJEJb-allUINKauus «JleaeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOEHHUS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKUA (THUOPUAOIOTUYECKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpuHoe CKpenMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUICHU PU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oIHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernnienHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana o cuernjieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapylieHue cuensieHns reHoB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['omorametrnele M rereporaMeTrHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BHUIbI N3BMEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuun npusHaka. KojmuecTBEHHbIE M KAaYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON NU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTaImoHHas U3MEHUYMBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTalud. MyTareHHbIe (PaKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0jieBaHUSI 4YEJIOBEKAa: TEHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPeIpacroyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnyeckue H TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPMIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAaHHE. 3HAUYCHHUE METUITUHCKON
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. BaBusos.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHUE U €T0 IIUTOTCHETHYECKas
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUTOTC€HETUYECKAS OCHOBA», «3aKOH YACTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpelIMBaHusD», «Menosy, «B3auMoaecTBre aiebHbIX TEHOBY, «I eHeTHnUeCcKne
KapThl pacCTEHUH, )KUBOTHBIX M 4e€JOBEKay, «I eHeThKa moJyia», «3aKOHOMEPHOCTU
HAaCIIEJIOBaHUsI, CLUEIUICHHOTO ¢ ToJioM», «KapuoTumnbl yeaoBeKka U >KMBOTHBIX),
«Bunpl uameHunBoCcTHY», «MoaudukalmoHHas HU3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTuka rpyIm KpoBu», « MyTalluOHHasI ”3MEHYUBOCTHY.

O6opynoBanue: MojaenUu-amIuKaun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «JIpo3oduinay (Hopma, MyTaruu GOpMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHblie U npakTHYecKHe PadoThI:

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

JlabopaTtopHas paborta Ne 6. «M3yuenue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHOW KPUBOIN.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

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

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka U IMpoLecC. 3apOXKIEHUE CENEKUUU U JTOMECTUKAIIUS.
Yuenue H. U. BaBunoBa o ieHTpax MpOUCXO0KICHUS U MHOTOOOPa3usl KyJIbTYyPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CEJEKIIMU pPACTEHUNM M KHUBOTHBIX. OIlleHKa 3KCcTepbepa. bimskopoacTBeHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nunHus. CKpelIMBaHUE YHUCTBIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuanszanys u e€ ycnexu. MickyccTBeHHbIN MyTareHes u nojyuyeHue
HOJIATIONIOB. JIOCTHKEHNS CENEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHXEHEpPHUs. ITaIbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kiertounbsle KyiabTypbl. MUKpPOKIOHAIIBHOE Pa3MHOKEHUE PAaCTEHUU.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W dtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabnuipel U cxeMbl: Kapta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «I[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akanemuka M. @. MBaHoBay,
«Ilomumnounus», «OO0beKTh OMoTexHONOTHNY, «KileTouHble KyNbTYpHl U
KJIOHUpPOBaHHE», « KOHCTpyHpOBaHHE U MEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B M KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOABI W JOCTUKEHHUS CEJIEKIMA PACTCHHN H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaToOpuIo
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIIOLMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopusl U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUM HA pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa  3BOMONUHU. [lameoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJICHUS BHUJOB B MaJCOHTOJIOIMYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpaguyeckue: cxoncTso u paznuuue ¢payH u (Haop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pyIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. lIpeanochUlKM BO3HUKHOBEHHS
JapBUHU3Ma. JIBHOKylIuMEe CHJIBI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAs W3MEHUYUBOCT,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosouu (CTID) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosorus. [lomynsius kak eAMHUIA BUAA U SBOJTIOLUU.

JBrkymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTaloOHHbIN
npouecc M KOMOMHATHBHAasT M3MEHYUBOCTH. [lOmynsiMOHHBIE BOJHBI U Jpeud
reHoB. M30isnumst 1 Murpanus.

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

[Tpucnoco0aeHHOCT OpPraHU3MOB Kak pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl U UANOATANITAIIH.

Bun wu  BugooOpazoBanue. Kputepunm Buzma. OcHOBHBIE  (POpMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

MakposBonmorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxeHne OT HECNEeUHATM3UPOBAaHHBIX MNpeakoB. IIporpeccupyromas
cnenuanu3anus. AJanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromep, A. H. CeBepiios.



Tabmups! 1 cxembl: «Pa3BuTHe OpraHMYecKoOro MUpa Ha 3emiiey», «3apOoabIIIn
MO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBl  3a
CyluecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyTtamnronHas
U3MEHUYHUBOCTBY, «Apomopdo3by, «Unmoamantammm», «OO0mas nereHepamus»,
«/IBmKkymue cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «lIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OO6opynoBaHME: KOJUIEKIMS HACEKOMBIX C PAa3jIMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», 0O0BEMHAs MOJEIb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmwupa, KouleKIusi «POpMbl COXPaHHOCTU
WCKOIIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapatsl «PazButue HacekoMoroy, «Pa3zBuTue asarymkm,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIO».

JlabGoparopHas padota Ne 2. «Onucanue npucnoco0JIEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4yHble TPEACTABICHHUS O 3apOKJIECHUU >KU3HU. HaydyHble TMIOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMusi. XuUMUYecKas
HBOMIONUS. AOHMOTEHHBI CUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MMOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHble 3Tansl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME NPOTOKJIETKH. IlepBble KIETKM W HX 3BOJIIOLMS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
npoTepo3oiickast dpbl. l[laneo3olickas spa u €€ nepuoAbl: KEeMOPHUICKUIM,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

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

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [TosiBIEHNE, pacBET ¥ BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOJIOLHS YeI0OBEeKa. AHTPONOJIOTHS KaK Hayka. Pa3Butue npeacraBieHui o
MPOUCXOKJICHUHN YeJIoBeKa. MeToasl HW3ydyeHusi aHTponoreHesa. CxoncrtBa u
pa3In4Ks 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopsl) anTponorene3a. HacneacTBeHHass UBMEHUUBOCTh
U eCTeCTBEHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, M3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YenmoBek mnpsaMoxoasuuii, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pa3ymHbId. Haxonku uCKOmaembIX OCTaTKOB, BpeMsl CYIIECTBOBAaHUS, 0OIacTb
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHI.

YenoBeueckre pacbl. OCHOBHblE  OOJbIIME  pachkl:  €BPOIEOUHA
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHIOJIOMAHAS
(a3maTcko-aMepuKkaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConaHEUHON cHCTEeMbI», «Pa3ButHe
opraHuyeckoro wmupa», «PactutenpHas kieTrka», <OKuMBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa TNaJCOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JIOIN», «HeT0BeUeCKUe pachhy.

O6opynoBanue:  mymsiku — «lIpoucxoxknaeHue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMaHbOHLA), CIEHNKH WIH
M300paKEHUsSI KaMEHHBIX OpYAHMl TEepPBOOBITHOTO YEJIOBEKa (KaMHU-UYOMIIEPHI,
pyOusia, ckpebna), TreoXpoHOJoruueckas TaOnuma, Kouiekiuus «Dopmbl
COXPAHHOCTHU UCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTEHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBIN WIN KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOoabl 3KOJIOIrMYECKUX
MCCJIEIOBAHUN. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHME U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpPOB Ha OPTAHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMBl.

buotnueckue ¢paktopbl. Buibl 6HOTHYECKUX B3aMMOICHCTBHIIM: KOHKYPEHIINS,
XHUIIHAYECTBO, cuMOM03 U ero ¢opmel. [lapazutusMm, koomepaius, MyTyalu3M,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKMX B3aMMOJCHCTBUM 1751 CYIIECTBOBaHHUS OPIaHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHBIE TOKa3aTelu
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoncTpanum:

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

Tabmuubl u cxemsl: kapta «IIpupoansie 30HbI 3emun», «Cpeasl oOuTaHuUs
opranusmoBy», «®Poronepuonnsm», «llomymsauum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0miectBO opranu3smMoB — OuorieHo3. CTpyKTypbl OuOIEHO3a: BUIOBA,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
OHoIIEHO3E.

Dkonornueckne cuctembl (3kocucteMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U NOTOK YHEPTUU B IKOCHUCTEME.
Tpoduyeckue (nuiieBbie) ypoBHU 3kocucTeMbl. [TumeBslie nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHOMacca, MPOAYKIUS. OKOJIOTMYECKUE MHPAMMIIbL:



OPOAYKIIMM, YHCICHHOCTH, Ouomacchl. CBOICTBAa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJisinus, pazsutue. CyKueccus.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak Qakrop ycroiumBocTH 3KocucteM. CoxpaHeHUE
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. W. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OHochepbl Kak
rI100aNbHOM JKOCHUCTEMBI. J[MHAMUYEecKkoe paBHOBECHME U OOpaTHas CBA3b B
onocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHM€e NPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa YyCTOWYMBOCTH Ouocdepbl. OCHOBa paIMOHAIBHOTO YIPaBICHUS
IPUPOIHBIMU PECYPCAMU U UX UCIOIb30BaHue. JlocTH)eHUs: OMOJIOTUN U OXpaHa
PUPOJIBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWMHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOITOIE€HHBIE BO3AECHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeiIas coctamistomias ounochepo,
«®DakTopel  gerpamauumd  nouB»,  «llapHukoBbiii  3ddexT»,  «DakTOpbI
pPaIuoOaKTUBHOTO 3arps3HeHust Ouochepnr»y, «OOmAs cTpykTypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yrinepoaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukanus « Tunmudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coob1IecTBaY, Koyuiekuuu «buotieHosy, «Bpenurenu BaxkHeUIIUX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKIIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIinam oJHOro Buaa, KpacHast kaura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSAEMBIX BHJIOB pAcTEHUH U
YKUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOy4YarOINIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA NpeameTra «buosorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHUE OOYYAOIIMMUCS POCCUHUCKOMN
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOIPENENICHNWI0, HajJu4yhe MOTUBAlUM K OOy4YeHUI0  OHOJOruw,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESITEITbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KUZHEHHBIC TITAHBbI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buonorus» AOCTUrarOTCs B
CANHCTBE Y4YEOHOW M BOCIUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMSI, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WIMM JIMYHOCTH, MAaTPUOTU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJUILMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPY>KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKJCHHH, COOTBETCTBYIOIIHNX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMNA 00YUaIOIIEeToCs KaK aKTUBHOTO H

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



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

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHWH Yy4YeOHBIX M TO3HABATEIBHBIX 3aja4, BBIOJIHEHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ Pa3HBIMH YOCKICHUSIMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEGHTOB MPHU OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Iiepel PoauHoM, ropaocTu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTHHM, TOHHMMAaHUS 3HAYCHHS OHOJIOTHHM B ITIO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

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

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

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



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUJAAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHue, COOJTIOICHIE TUTUEHUYECKHUX MPABIII M HOPpM, COaTaHCHPOBAHHBINA PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJOTMYECKOM U COLMATIbHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun UM Peanu30BbIBaTh
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOIIEH CPEIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBbIE TTPU U3YUCHUU OMOJIOTHH 3HAHUS
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOochephl);



AKTMBHOE HENPUATHE ACUCTBUM, IPUHOCAIINX BPE OKPYXKAIOLIEW PUPOTHON
cpene, yMEHHE IMPOrHO3UPOBATh HEOJIArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH 9KOJIOTHYECKOM HaIPAaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U IO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH M pEUIeHHH MpodiieM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIAHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pEecypcHble  MNPOOJEMBl  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX KOJIOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKHX 3HAaHUU B LENAX
NOBBILICHHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IPU U3y4YE€HUH OMOJIOTHH;

MMOHMMAHUE CYIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4yaemble 3HaHMs MJi1 aHaiu3a U
OOBSICHEHHSI SIBICHUM OKpPYXKAIOIIEro MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS JIs
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYaIOIIHUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHeIU(PUKYy METOJ0B ITO3HAHMS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHBIN (hakT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOII0IeHUE, N3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), YHUBEPCAJIbHBIC
ydueOHbIe JeHCTBUS (IMO3HABaTENIbHbIE, KOMMYHHMKATUBHBIC, PETYJISATUBHBIC),
obecnieunBaroniye GopmMupoBaHre (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIUM  OOYy4YaloIIMXCs, CIOCOOHOCTh OOYYalolmMXCS  HCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTIIMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHON M COLIMATIBHOM MPAKTHKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaajaenue YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3H C IPYTUMH TTOHATHSIMH );

OTIpENCNATh 1ETU JeATEIBLHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHOKCHHSI, COOTHOCUTD PE3YNIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU LIETISIMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHIE TOHATHUS JIsl 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pPacCMaTPpUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICITbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBS3€H M OTHOIIEHWH B H3y4aeMbIX OHOJIOTHYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
MCTOYHUKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paO0OTY B YCIOBUSX PEAIBHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  pa3pellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpPa3OBaHHUI0O M TMPUMEHEHUI0 B Y4YEOHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

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

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIMSIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJYyYEHHBIE B XOJE pELICHHS 33Ja4d  pPe3yJIbTarThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUJOB U (POPM MpeCTaBICHUS], KPUTUUECKU OLIEHUBAThH
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3JTMYHBIE METOIBI MPU TOUCKE H
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM ISl BBHITOJTHEHHS YICOHBIX
3a/1ay;

npuoOpeTaTh OIBIT MCHOJIB30BAHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYSCKUE W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHH MO CYIIECTBY OOCYyKTaeMOi TeMbl (YMEHHE 3a/1aBaTh
BOTPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaracMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JPYTHMX y4aCTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaTh HEBepOaJbHbIE CpEACTBA OOIIECHUS, TOHHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI,

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs JIPYTUX JIIOJIeH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHNE K COOECEeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaTbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKOM MPOoOeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJIECHCTBHS MPH PEIICHUN YIeOHOH 3a1a4m;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN KaXKJ0T0 YJieHA KOJUICKTHBRA,;

NpPUHUMATh TIEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BHIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyAITUsX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBUSIX M MOCTYIKAax IO OTHOILIECHHUIO K JKMBOHM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeIEKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsTHE ceOs ¥ APYTUX:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTAaTKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTaThl OcBOeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1ig yueOHoro npeamera «buomorus
HAy4YHbIC 3HAHUA, YMEHHUS U CHOCOOBI IEHCTBUI MO OCBOEHHUIO, HHTEPIPETALUU U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3MYHBIX y4EeOHBIX CHUTYallUiX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T0JIaM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydeOHoOro mpeamera «buomorus» ¢ 10
KJjlacce NOJDKHBI OTPAKATh:

c(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OWMOJOTMM, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
roMeocTtas (CamMoOperyJisiiiusi), YypOBHEBash OpraHU3alusl >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIMS ), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yueHus (o0 LeHTpax MHOTrooOpasus u
MPOUCXOKIEHHUS KyIbTYpHbIX pacteHuid H. 1. BaBunosa), onpenensats rpaHulbl UX
MPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHE YKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEACHHE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIy HCCIACAYEMbIMH BEIUYUHAMHU, OOBSICHEHHE MOJYyYEHHBIX pEe3yJIbTaToB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSTUH, TEOPU U 3aKOHOB, YMEHHE JI€NIaTh BBHIBOJIbI
HA OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoOT, OJHOKJIECTOYHBIX W MHOTOKJIECTOYHBIX OpPraHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHUsS dHEPTUU B KIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJyYCHHBIE 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
MPUPOIHON cpefe, MOHMMaHWe HEOOXOJAMMOCTH WCIOJIB30BAHUS JTOCTIKEHUN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
MPUPOOTIOIH30BAHNS,

YMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPHUIIHOE CKpEIIMBAaHUE, CILEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HaCJIeIOBAaHUS MPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATh JITA0OpATOPHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAITHIO
OMOJIOTHYECKOTO  COJEP)KaHMsI, BKIIOYAIOIIYI0 TICEBIOHAYYHBIC 3HAHHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC ITMCBMECHHBIC M YCTHBIC COOOIICHUS,
000061m1ast 6uoJIorHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MECTE W POJIM OWOJIOTHU B CHCTEME HAYIHOTO
3HaHHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWM COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA /TSI PEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COACPKaHNE OMOJOTUYECKUX TEPMHUHOB M TTOHSATHI: BU/I,
MOMYJAIKsA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOphI) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYLEHThI, I1IeNd  IUTaAHU,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHHE H3jaraTh OHOJOTHYECKHE TEeOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrsa K. M. baspa, depenoBaHusl TJIaBHBIX HANpaBICHUA WU
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMMCAHUE MUBBIX CUCTEM, IMPOIECCOB U SIBJIICHHUM, OpraHU3alvs WU MPOBEIACHUE
OMOJIOTUYECKOT O IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIy HWCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHMH MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OUOJOTHUYECKUX
OOBEKTOB: BUJOB, TMOMNYJALHUA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHOca
BEIIECTB U TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSThH IMOJYyUYCHHBIC 3HAHUS N1 OOBSICHEHHUS OUOJOTHUYECKUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KHU3HU C 1eNplo obOecriedyeHus: O0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
MPUPOIHON cpeje, MOHUMaHWE HEOOXOIUMOCTH HCIOJb30BaHUS JTOCTHUKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJHATh J1IA0OpAaTOpHBIE M TpaKkTUYecKue paboThl, COOII0IAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHHWBATh M HHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POPMAIINK, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TIJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULICHUS,
00001ast 6MOJIOTHYECKYI0 UH(POPMAIIUIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
bubmuorexa [JOK
! bronorus xax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKuBbIe cHCTEMBI U X OpPraHU3aIUs 1 bubmorexa LHOK
p . https://m.edso0.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 httos://m.edsoo.ru/7fA1c292
bubmuorexa [JOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edsoo.ru/7f41c292
5 PasmHOXeHNE 1 HHANBUAYAIBHOE pa3BUTHE 5 1 bubnmnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTtBeHHOCTh M K3MEHUYMBOCTh 3 15 bu6mmoreka [IOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bu6nmoreka [JOK
P 1
8 C3EPBHOE BpeMA https://m.edsoo0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
bubnunorexa LIOK
1 1
IBOmOLHORKAs GroNOrHS o https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUME U Pa3BUTHE )KU3HU HA 9 05 bubnnorexa [JOK
3emue ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OprasH3Mbl 1 OKPYAIOWas Cpeia > . https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4
Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7f4lcc74
bubnunoreka LIOK
P 2
> C3CPBIOS BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
- 34 0 2.5

I[TPOT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara nudpoBbie
Tema ypoka Kontpoabubie IIpakTnueckue A p
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
1 buonorus B cucreme Hayk 1 1 HepenA https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUS JKHBOI
npuposl. [IpakTuueckas padota
2 NE lp«IilIcnonI;OBaHne aefmqnmx 1 0.5 2 Hepend bubmorexa [JOK
B P ' A https://m.eds00.ru/863e6122
METO/IOB MPU U3YYCHUHU
OHOJIOTTYECKHUX 00BEKTOBY
buonorunueckue cucremsl, bubnmorexa LIOK
3 1 3 Hepend
MPOLECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
XUMHUYECKUN COCTaB KIIETKHU. Bosia bu6mmoteka IIOK
4 1 4 Hepens
Y MUHEpaJIbHBIE COIU https://m.eds0o.ru/863e674e
bubmmoreka IIOK
5 b . 1 5 Hepens
enxut. COCTaB u CTPOCHHE OenKkoB A https://m.edso0.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
pabota Ne 1 «M3yuyenue bu6muoreka [JOK
6 1 0.5 6 Hepens
KaTaIUTHYECKON aKTUBHOCTHU A https://m.edso0.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJTH KaTajasbl)»
7 VYraesoanl. JIumumsl 1 7 Hepend Bubmorexa IOK

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubnunoreka LIOK

. 8 HepensA
8 Hyxaentosbie kuciotsl. ATO A https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS 9 Hepens bubmmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas 10
cucremMa Heaens
CTpoeHue >yKapuoTHYECKOM
kieTku. JJaboparopnast pabora No 2
«M3yueHue cTpoeHus KJIETOK 11 bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 Henens https://m.eds00.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIpEnapaTax U ux
OTHCAHUE»
12 bubnunoreka LIOK
12 OOMEH BEECTB WK META00MH3M Hepens https://m.eds00.ru/863e766¢c
13 bubmuoreka [IOK
13 Porocumres. XemocurTes Hepens https://m.eds00.ru/863e7c98
. 14 bubmuorexa [IOK
14 dueprerueckuii oOmen Heaens https://m.edsoo.ru/863e7aae
JKW3HEHHBIN UK KJIETKHU.
Jlenenue kiaeTku. MuTo3.
15 JlaGopatopHas pabota Ne 3 05 15 bubmuoreka [IOK
«Habmroieane MuTO3a B KIIETKAX ' Henens https://m.edso0.ru/863e7dc4
KOHYHMKA KOpeIlIka JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3 Oenka. Peakmms 16 but6mmoreka [IOK
MaTpUYHOIO0 CUHTE3a Hepgens https://m.eds00.ru/863e796e
17 bu6muoreka [JOK
17 Tpaucnsius — OuocuHTe3 Oenka nommoreka I

Hepens

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexknerounsie popmbl )KU3HH — 18 Bu6mumotexa [JOK
BUPYCHI Heaens https://m.edso00.ru/863e7540
19 bubnunoreka LIOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB enens https://m.edsoo.ru/863e81b6
A https://m.edsoo.ru/863e831e
. 20 bu6nuoreka [IOK
20 Meiios Hepens https://m.edso00.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
21 JlaGopaTtopHnast padota Ne 4 05 21 bubnnorexa [JOK
«M3y4eHue cTpoeHus MOJIOBBIX ' Heaoens https://m.edso0.ru/863e81b6
KJICTOK Ha I'OTOBBIX
MUKpOTIpenaparax»
29 WNunuBuayansHOE pa3BUTHE 22 bubnuoreka [IOK
OpraHU3MOB Hepens https://m.edso0.ru/863e8436
['eneTnka — Hayka o
23 J— YTKH " 23 bubnuoreka [{OK
HACHCACTBERHOC Heaens https://m.eds00.ru/863e86f2
NU3MEHYUBOCTHU
3
o aKOHOMepH;)/ICTI/I Hac6nen013aHH;1 ” BuGmorexa [[OK
MPHSHAKOB. VIOHOTHOPHAHOT Heaens https://m.eds00.ru/863e8878
CKpELIMBaHUE
0 0€ CKpe aHue.
5 Gasonmomemiors 2 BitGmiorera LIOK
Hegens https://m.eds00.ru/863e89a4
HACJICJIOBaHMsI PU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas pabota 05 26 bubnmnoreka [JOK
Ne 5 «MI3yuenune pe3ynbTaToB ' Heaens https://m.eds00.ru/863e8c60

MOHOTHOPHUIHOTO W TUTHOPUTHOTO



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEILIMBaHUA y Jp030(HIIbI HA
TFOTOBBIX MUKPOIIPEIapaTax»

97 I'eneruka nosa. Hacnenopanue 1 27 bubmuorexa [IOK
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM Hegensd https://m.edso00.ru/863e8c60
N3menunBocTh. HenacnencrsenHas
W3MEHYHMBOCTh. JIJabopaTopHas
paborta Ne 6. Uzyuenue 28 bubnmnoreka HOK

28 . 1 0.5
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, Hepens https://m.edso0.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psijia
Y BapUallMOHHON KPUBOI»

HacnencrBenHass N3MEHYMBOCTD.

29 Jlaboparopnas pabota Ne 7. 1 05 29 bubnnorexa [JOK
«AHaNM3 MyTauil y 1po30Q Ikl ' Hepens https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpEIIapaTax»

30 bubnuoreka [{OK

30 T'enernka senonexa . Hepens https://m.edsoo.ru/863e8d78
PesepBHblit ypok. OGo011eHNE 110 31

31 teMe «HacnencTBeHHOCTD H 1

Hepens
W3MEHYHBOCTH OPTAaHU3MOBY
32 Cenexkuus Kak Hayka M IPOIIECC 1 32 bubmmorexa [JOK
H K pott Hepens https://m.eds00.ru/863e9214

33 MeToap! 1 TOCTHIKEHUS CEJIEKIIUHA 1 33 bu6nmorexa LIOK
PaCTEHUH U KUBOTHBIX Hegens https://m.eds00.ru/863e9214

34 buotexHoorus kak orpacib 1 34 bubnuotexa [JOK
IIPOM3BOJICTBA Hepens https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

[MPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLIHAS M METOBI €€ N3YUCHUS 1 1 Hepens bubmmorexa [JOK
H A v https://m.edso00.ru/863ea20e
" .
9 CTOPHS pa3BUTHS NIPEACTABICHUIN 1 2 vepens bubnuorexa [IOK
00 2BOJTIONINN https://m.eds00.ru/863e9570
bubnuoreka [IOK
3 M 1 3 Hepe
HKPOIBOIOTIA HeAsnA https://m.edso0.ru/863e9cle
[Tonynsanus Kak 3eMeHTapHas
€AMHUIA BUJIA U DBOJIIOIIH.
4 HZ;60 I2_1IT0 HI;H abora JI\;O 1 1 0.5 4 Hepens bubmmorexa [JOK
paTOpHa p ) ' A https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 10
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBrKyIIMe CUITbl (3J1€eMEHTapHBIE 1 5 Hepens bubnuoreka [{OK
(haKTOpHI) SBOTIOLIUH https://m.edso0.ru/863e9da4
bubnmorexa LIOK
6 E i1 0TO 1 6 Hepe
CTECTBEHHBII OTOOP M ero popub! HeAeTA https://m.edso00.ru/863e9ed0
Pe3ynbTath! 3BOIONUN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
0 . JIab
7 BH1000pazoBanue. JlaboparopHas 1 05 7 wenens bubnmnoreka [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEITLHOTO XapaKTepay
Hanpasnenus u nytu
3 p yT 1 8 Hepens bubmuoteka [IOK

MaKpO3BOJIOIHH

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
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9 HeoOpaTtumocTs 3BOIIONINN 9 Hepens
10 Uctopus xu3nu Ha 3emiie U 10
METOABI €€ U3y4CHUs Hegens
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU 11 bubmmoreka [JOK
Ha 3emie Hegens https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emiie o 3pam 12 bubmmoreka [JOK
U TieproJiaM Heaens https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBHOIO U KUBOTHOTO MHpA.
[IpaxTnueckas padora Ne 1 13 bubnuoreka [JOK
13 0.5
«M3y4yeHne HCKOIaeMBbIX OCTaTKOB Hepens https://m.edsoo.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cucTema 14 bubnnorexa [JOK
OpraHu4eCcKOro Mupa Hepens https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YETTOBEKA 15 bubmuoteka [OK
(anTpoMOTEeHE3) Heaens https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) 16 bubmmnoreka HOK
aHTPOITOTeHe3a Hepens https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUN DBOIIOLIHNA 17
YesioBeKa Hepens
18 Yenoseueckue pacsl ¥ IPUPOIHbIE 18 bubnmnoreka [HOK
ajanTaluy 4ejIoBeKa Henens https://m.edsoo.ru/863eaeca?2
PesepBubIil ypok. O600611eHNE 1O
19 TeMe «Bo3HUKHOBEHME U pa3BUTHE 19
Hepens
KU3HU Ha 3emiie»
20
20 DKoJ0rus Kak HayKa

Hepens



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

21 Cpenbl OOUTaHUS U SKOJIOTHUECKUE 21 bubmmoreka [JOK
(hakTopsI Hegens https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.

Jlaboparopnas pabota Ne 3.

«Mopdonorudeckre 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 22 bubmmorexa LIOK

Heaens https://m.edsoo.ru/863eb10e

oburtanusy. JlaboparopHas pabora

No 4. «Bnusanue cBeta Ha pOCT U

pa3BUTHE YEPEHKOB KOJIEyCa)»
23 bubnnorexa [JOK

23 buorutieckue paxroper Hepens https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonymsitun. [Ipaktuueckast pabota ”

24 Ne 2 «IloncuéTt mI0THOCTH 0.5

. Hegens
MOMYJISIIIUK pa3HbIX BUOB
pacTeHui»

25 Coob1ecTBa OpraHu3MoOB — 25 bubmuorexka [IOK
OHOLICHO3 Hegend https://m.edso0.ru/863eb46a

26 DKOJIOTHUYECKHE CHCTEMBI 26 bubnuoreka [{OK
(3K0CHCTEMBI) Hepens https://m.edsoo.ru/863eb46a
OcHoBHbIE TTOKa3aTeNN

97 SKOCUCTEMBI. DKOJIOTUYECKHUE 27 bubnuoreka [{OK
nupamuibl. CBOMCTBA SKOCUCTEM. Hepens https://m.edso0o.ru/863eb5fa
Cykueccus

28 [TpupoiHbIE S5KOCUCTEMBI 28

Hegens

29 AHTpPONIOT€HHBIE YIKOCUCTEMBI 29

Hepens


https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 buocdepa — rnobanpHas 1 30 Bu6mumotexa [JOK
AKOCHCTEMA 3eMJIU Hegens https://m.eds00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 31 bubnmnoreka HOK
ounochepsl Hegens https://m.edsoo.ru/863ebd16
32 YenosedecTBO B Onocdepe 3emin 1 32
Hegens
33 CocyiiecTBoBaHUE TPUPOIBI U 1 33 bubmmoreka [JOK
YeJI0BEUECTBA Heaens https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600meHne 34
34 teMbl «Coo0riecTBa u 1
Hepens
IKOJIOTHYECKUE CUCTEMBD)
OBILIEE KOJIMYECTBO YACOB I10 34 95

[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

Kon
MPOBEPAEMOro
pe3yJbTara

OBPA3OBATEJLHOM ITPOT'PAMMBI

10 KJIACC

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

ChopMHUPOBAaHHOCTH 3HAHHWI O MECTE M POJIM OMOJIOTHH B CHCTEME HAyYHOT'O 3HAHHS
€CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOH KApTHHEI
MHpa ¥ Hay4HOTO MHPOBO33PEHHSI, O BKJIAJe POCCUHCKUX M 3apyOe)KHBIX yIEHBIX-
OMOJIOTOB B pa3BUTHE OWOJOTHH; (PYHKIIMOHAIBHOH TI'pPaMOTHOCTH YeJIOBEKa IS
pelieHns )KU3HEHHbIX 337124

VYMeHHe pacKpbIBaTh COAEPXKAHHE OWOIOTHYECKUX TEPMHHOB M MOHSITHIA: JKU3HB,
KJIETKa, OPraHu3M; MeTaboJu3M (0OOMEH BEIIECTB M MPEBPAIICHUE YHEPTHH ), TOMEOCTa3
(camoperysiys), YpOBHEBas OpPraHH3allMs JKHBBIX CHCTEM, CaMOBOCIPOW3BEICHHUE
(penpoayKITHs), HACIEACTBCHHOCTh, U3MCHUHBOCTb, POCT M Pa3BUTHE

YMeHune uznarate OHOJIOTHYecKue TeOpHH (KJIeTOYHas, XpPOMOCOMHAsI, MyTal[MOHHA ),
3akonsl (I'. Mengens, T. Moprana, H.W. BaBunosa) u yueHus (0 LeHTpax MHOT000pa3ust
U MIPOUCXOXKIEHUS KyIbTYpHBIX pacTenuit H.V. BaBuiioBa), onpeaensTs TpaHULbI UX
MIPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BiajeTh METOJaMH HayYHOT O MTO3HAHUS B OMOIoruy (HabroieHue U OTIMCaHue
KHBBIX CHCTEM, TIPOIIECCOB W SBJICHHH; OpraHU3alis U IPOBEIeHHE OHOIOTHIECKOro
DKCIIEDHMEHTA,  BBIABIDKEHME  THIIOTE3bl;  BBIABICHHE  3aBUCHUMOCTH  MEXKIY
HCCIEIyeMBIMH BETHINHAMH, OOBSICHEHHUE ITOYICHHBIX PE3YIIbTATOB, HCTIOIb30BAHHBIX
Hay4yHBIX IIOHATUH, TEOPHH M 3aKOHOB; YMEHHME J€IaTb BBIBOABI HA OCHOBAaHWH
MOJTY4E€HHBIX Pe3yJIbTAaTOB)

YMeHune BBIAEATH CYIIECTBEHHBIE TPU3HAKH BUPYCOB, KJIETOK IMPOKAPHOT M DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKIIETOYHBIX OPraHHW3MOB; OCOOCHHOCTH MPOIIECCOB OOMEHa
BCIIECTB W MPEBPAICHUS DSHEPIUU B KIETKe, (POTOCHHTE3a, IUIACTHYECKOrO H
SHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Mel03a, OIUIOJOTBOPCHHUS,
Pa3sMHOXKEHHSI, HHIVBUIYAJILHOTO Pa3BUTHSI OpraHn3Ma (OHTOT€HE3)

YMeHne npuMeHITh OTYYCHHbIE 3HAHUS 11 OObSACHEHHS OMOJIOTHYECKUX MPOIIECCOB
U SIBIIEHUH, U1l IPUHATHS NPAKTUYECKUX PELIECHUI B MOBCEIHEBHOW >KU3HU B LIEJSAX
obecrieueHNsT O€30MIACHOCTH CBOETO 3IO0POBBS M 3IOPOBBS OKPYXAIOIIUX JFOIEH,
COONIOEHUSI HOPM TPAMOTHOTO TMOBEICHUS B OKPYXKAMOMIEH MPUPOIHOU Cpere;
MMOHUMaHNEe HEOOXOAMMOCTH HCIIONB30BAaHUS JOCTIDKEHHH COBPEMEHHOU OMONOTHH U
OMOTEXHOJIOTUH [T PAIIMOHAIILHOTO PUPOOTIOIB30BaAHHS

VYmMmenue peuiatb JJIEMEHTApPHBIC T'CHETUYCCKUE 3aJadd Ha MOHO- U )II/IFI/I6pI/UIHOG
CKp€IIMBaHUC, CICIUVICHHOC HaCJI€A0BAaHUC, COCTaBJIATb CXEMbI MOHOFI/I6pI/I)1HOFO
CKpCIIMBaHUs MJIs NIPCACKa3aHusd HACJICAOBaHMA IPU3HAKOB Y OPraHn3MOB

YMeHne BBIIONHATH 1Jab0opaToOpHBIE M MPaKTHIEeCKUe paboThl, COOM0AATh MpaBHiIa IPH
paboTe ¢ yd4eOHBIM 1 JIAOOPAaTOPHBIM 000pyJOBaHHEM

YMeHne KpUTUYECKH OICHHWBATh U MHTEPIPETHPOBATH HH(POPMAIHIO OHOJIOTHYECKOTO
COZEPIKAHM, BKIIIOYAIOIIYIO IICEBJOHAYYHBIE 3HAHUS U3 DPA3IMYHBIX HCTOYHUKOB
(CMH, nHayuHO-OMYJSIPHbIE MAaTepHaibl); STHUYECKHE AaCIEKTbl COBPEMEHHBIX HC-
CIIeJIOBAaHMH B OMOJIOTHH, METMIIMHE, OHOTEXHOIOTHH




Kon
NMpoBepsieMoro
pe3yJbTara

10

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

YMeHHe co31aBaTh COOCTBCHHBIC IMCBMEHHBIE W YCTHBIE COOOIIeHMs, 00001as
OHOJIOrHYeCcKYI0 HH()OPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIIOJIB30BAThH
MOHSATHHHBIN annapaT 6MOJIOTHU

Kon
NMpoBepsieMoro
pe3yJbTara

11 KJIACC

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro 001ero 0opa3oBaHus

CchopMHPOBAaHHOCTH 3HAHUK O MECTE€ M POJIH OMOJIOTHH B CHCTEME HAYYHOTO 3HAHHUS
€CTECTBEHHBIX HAyK, B (DOPMHPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI
MHpa W HayYHOTO MHPOBO33PEHUS; O BKIAIC POCCHICKHX M 3apyOeKHBIX yUYEHBIX-
OHOJIOTOB B pa3BUTHE OWOJOTHH; (PYHKIMOHANBHON TI'pPaMOTHOCTH YeJlOBEeKa [Uis
pelIeHus JKU3HEHHBIX 3a/1a4

YMeHHE pPACKpBIBATh COJCPKAHUE OWMOJOTMYSCKHX TEPMHHOB U TOHATHH: BHI,
MOMYJISIYsA, TEeHOMOHI, SBOJIOIMS, JIBIDKYIIHE CHIBl ((aKTOpbl) SBOJIOINH,
MPUCIIOCOOJICHHOCT  OPraHM3MOB, BHI000pa3oBaHUE, OSKOJOrWYeckue (akTopsl,
HKOCUCTEMA, MPOIYIEHThI, KOHCYMEHTBI, PSAYLICHTHI, IEMH MUTAHHS, 3KOJIOTHYCCKAs
nipaMua, OMoreoreHos, onochepa

Ymenue u3jaraTh OuosornuecKue TEOpUH (3BOJIOLIMOHHAS TEopus
Y. [apBuHa, CHHTETHYECKas TEOpHUA OSBONIOLMH), 3aKOHbl M 3aKOHOMEPHOCTH
(3apomeimeBoro cxoactBa K.M. bapa, uepenoBanusi riaBHBIX HANpaBIIEHUH U TyTeH
sBomrorm A.H. CeeprioBa, yuenust o 6uocdepe B.U. Bepramckoro), ompenemsiTs
TpaHUlbl UX OTPUMCEHUMOCTHU K JKUBBIM CUCTEMAaM

YMeHue BiaieTh MeToJJaMi Hay4HOTO TIO3HaHUs B Ononoruu (HaOIroieHUe U ONMCaHKe
JKUBBIX CHCTEM, MPOIIECCOB M SIBJICHUI; OpraHMU3alvs U MPOBEJeHHE OHOJIOTHIECKOTO
OKCIIEPUMEHTa,  BBIJABIDKEHHE  THUIIOTE3bl;  BBISBICHHE  3aBUCUMOCTH  MEXIY
HCCIIelyeMBbIMU BETMYMHAME, OOBSICHEHUE TTOJYYEHHBIX Pe3yNbTaTOB, HCIIOIb30BAaHHBIX
Hay4yHbIX IOHATUM, TEOpUH M 3aKOHOB; YMEHHE JejaTb BBIBOABI HAa OCHOBAaHHU
MOJYYEHHBIX PE3yIbTATOB)

VYMeHHe BBIACIATh CYIIECTBEHHBIC MPU3HAKA CTPOCHUS OMOJOTHYECKUX OOBEKTOB:
BUJIOB, MOMYJISAUMNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTrEOLICHO30B M
9KOCHCTEM; OCOOEHHOCTH MPOLECCOB HACIEACTBEHHON H3MEHUYMBOCTH, €CTECTBEHHOTO
otbopa, BHJ1000pa30BaHus, MPUCIIOCOOJIEHHOCTH ~ OpPTaHU3MOB, JieiCTBHS
9KOJIOTHYECKUX (AKTOPOB HAa OPraHM3MBI, MEPEHOCA BEIISCTB M IMOTOKA JHEPIHU B
9KOCHUCTEMaX, aHTPOIIOTCHHBIX M3MEHEHHH B DKOCHCTEMax CBOCH MECTHOCTH, KPYro-
BOPOTA BENIECTB U OMOr€OXMMHUYECKUX ITUKIIOB B Orocdepe

VYMenune IMPUMCHSATD IMOJYYCHHBIC 3HaAHUS [JIsA 06’LHCHCHI/IH 6I/IOHOFI/ILICCKI/IX IIPO1ECCOB
u HBHCHHﬁ, A TIPUHATUA NPAKTHICCKUX peI_HeHI/Iﬁ B HOBCGHHGBHOﬁ JKU3HU B ILICIISIX
obecrieueHNst O€30MACHOCTH CBOETO 3I0POBBS M 3I0POBBS OKPYKAIOIIUX JIFONEH,
COOITIOIEHUSI HOPM IPaMOTHOTO IOBEACHHSI B OKPYKAIOIIEH IPUPOTHOH Cpee; IOHIMA-
HUE HEOOXOAMMOCTH WCIIOJIh30BaHUs JOCTIDKEHHH COBPEMEHHON OHWOJIOTHH UIS
PalMOHANTEHOTO TPHPOONONE30BaAHHS




Kon
NMpoBepsieMoro

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

pe3yjabTara

VYmenue peuiaTtb 2JICMCHTAPHBIC OHOJIOTHYECKHE 3aga4u, COCTaBJIATh CXEMbI IIEPEHOCA
BCLICCTB U DHCPIrUHr B 3KOCUCTEMAX (uerm HI/ITaHI/ISI)

YMeHHe BBITIOJIHATH JIAOOPAaTOPHBIE M MPaKTHYeCKHe PaboThl, COOMOAATh MpaBuiIa MpU
paboTe ¢ yd4eOHBIM U JIAOOPATOPHBIM 000pyJOBAHUEM

YMeHHe KPUTHYIECKU OICHUBATh U MHTEPIPETHPOBATh HH(POPMAIIHIO OUOJIOTHYECKOTO
COJICPIKAHUS, BKITIOYAIONIYIO TICEBIOHAYYHBIC 3HAHWS W3 PA3IMYHBIX HCTOYHHKOB
(CMU, HaydHO-TIOMYISIPHBIC MaTEPHAITBI); pACCMATPUBATH MIIO0ATBHBIC SKOJIOTUICCKHIE
MpoOJIEMbI COBPEMEHHOCTH, (OPMHPOBATH IO OTHOMICHWIO K HHUM COOCTBEHHYIO
MIO3UIIHIO

10

YMeHHe co31aBaTh COOCTBEHHBIC ITMCBMEHHBIE W YCTHBIE COOOIIeHHs, 0000Ias
OHMOJIOrMYECKYI0 HHPOPMAIMIO M3 HECKOJIBKUX MCTOYHHKOB, TPAMOTHO HCIIONB30BaTh
MMOHSATHIHBIN armapaTr OMOJIOTHH

Kon

MHNPOBEPAEMBIE JIEMEHTbBI COAEPKAHUS

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorus kak HayKa

11

Buonorus — Hayka o xuBoil mpupoae. Pons Guonorun B GopMUPOBaHUU COBPEMEHHOI Hay4HOM
KapTUHBI MUpa. CrcTeMa OHOJIOTMYECKUX HAYK

1.2

Metoapl MO3HaHWS JKUBOM TpUpobl (HAOIIOJEHWE, JKCIEPUMEHT, OIHMCAaHWE, H3MEpEHUe,
KJIaCCU(UKAIHS, MOJICIMPOBAHUE, CTATUCTHYECKass 00pabOTKa JaHHBIX)

JKuBbIe CUCTEMBI U UX opraHusanus

2.1

JXurie cucteMbl (OHOCHCTEMBI) Kak IpeaMeT u3ydeHus ononormu. CBoicTBa OMOCHCTEM H HX
paszHooOpasue

2.2

YpoBHH opraHu3anuyd OMOCHUCTEM: MOJEKYISPHO-TEHETUYECKUH, KIIETOYHBIN, OpraHW3MEHHBIH,
MOMYJIAIIMOHHO-BHJIOBOH, 9KOCUCTEMHBIN, OnochepHbIit

XUMUYECKHI COCTAB U CTPOCHUE KIETKU

3.1

XUMUYECKHI COCTAB KJIETKU. XUMHAYECKUE FIEMEHThI: MAKPOAJIEMEHTHI, MUKPOAJIEMEHTHI. Boga u
MHHEpaTbHbIE BemecTBa. OyHKIUHM BOABI M MHHEPAIHHBIX BemeCTB B KieTke. [lommepikanwme
OCMOTHYECKOT0 OanaHca

3.2

Benxu. CocraB u crpoeHne OemkOB. AMHHOKHCIOTHI — MOHOMEpPHI OenmkoB. HesameHmMEBIE 1
3aMEeHUMBbIE aMHHOKHCIIOTEI. AMHHOKHCIIOTHBIH COCTaB. YPOBHH CTPYKTYPHI OCIKOBOH MOJIEKYJIbI
(mepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTHUHAS CTPYKTypa). XMMHUICCKHE CBOHCTBA OEIIKOB.
Buonornueckue QyHKIMH OSIKOB.

®depMmeHTHI — OHooTHUecKue Katanu3aropbl. CTpoeHue (epMeHTa: aKTUBHBIN IICHTP, CyOCTpaTHas
cneuudmuHoctb. Kodepmentsl. Buramumnbl. Otinums (EpMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aTOpOB

3.3

YrneBobl: MOHOCaxapuabl (TI0K03a, pru0o3a U e30Kcuprd03a), AucaxapHisl (caxaposa, JJakTo3a)
U ToJIMcaxapusl (KpaxMall, TIIMKOTeH, TeJUTio03a). bromornueckue GyHKINH YTIIEBOIOB.




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

Jlumunel: TpUrIMUepuabl, crepouasl, QGocdomumunsl. 'unpoduinbHo-rHapodOOHEIE CBONCTBA.
Buonornueckue QpyHkuuu munuaoB. CpaBHEHUE YIIIEBOJOB, OCIKOB U JUMHUJOB KaK UCTOYHUKOB
SHEpPTruu

3.4

Hykneunossle kucnotsl: JIHK u PHK. HykneoTuas! — MOHOMEpPBI HyKJIEHHOBBIX KUCIOT. CTpoeHue
n pynkiun JJHK. Ctpoenne u dpynkimn PHK. AT®: ctpoenne n pyHkimm

3.5

L[I/ITOJ'IOFI/ISI — HayKa O KJICTKEC. Knerounas TCOpU. MeTtoabt N3Yy4CHHA KIICTOK

3.6

Knerka kak 1eiaocTHas >KuBas CHCTEMA. O6H1He NpU3HAKW KIICTOK: 3aMKHYTasA Hapy’KHasd
MeM6paHa, MOJICKYJIbL Z[HK KaK TeHeTHYeCKHIt armapar, CMCTEMa CUHTC3a Ocnka

3.7

Tunsl  KJIETOK:  JdyKapHOTHuUeckas ©  mpokapuotudeckas. (OcOOEHHOCTH  CTPOEHHS
MpoKapuoTHueckoil kieTku. Kierounas crenka Oakrepuil. CTpoeHHE 3YKapUOTHUYECKON
ks1eTKu. OCHOBHBIE OTJINYHS PACTUTENLHOMN, )KUBOTHOM U TPUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpHl KIETOK — KJIETOYHas CTeHKa, TIJIMKOKAIUKC, WX (QyHKINH.
IInasmarmueckass MemOpaHa, e€ cBoiictBa u ¢QyHkuuu. I[luTomnmasMa u  e€ OpraHoMIbL
OnHOMEMOpaHHBIC OpPTaHOWIBI KIETKH: dHjpomuiazMarudeckas cerh (DIIC), ammapar [onbiokw,
m30coMbl.  [loyaBTOHOMHEBIE OpraHOMIBI KJIETKH: MHTOXOHApHH, IUiacTunbl. [IpomcxosxmeHne
MUTOXOHIpUH W mactun. Bumel mmactun. HememOpaHHBIE OpraHOWIBI KIIETKH: PHOOCOMBEI,
KJICTOYHBIN LIEHTP, PECHUYKH, KT'yTHKHA. DYHKINT OPraHOUIOB KIETKH. BrimodeHus

3.9

Snpo — perymaropHblii meHTp KiIeTkH. CTpoeHme snmpa: simepHas o00J0YKa, KaphoInIa3Mma,
XPOMATHUH, SIIPHIIKO. XPOMOCOMBI

3.10

TpaHCOPT BEMIECTB B KIETKE

KuznenesaTeabHOCTh KIIETKU

4.1

OOmMeH BemiecTB, WIM MeTa0OIM3M. ACCUMMIAIMS (IUIACTUYECKUN OOMEH) M JUCCUMMIISIMA
(9HepreTruecKkuit 0OMeH) — ABE CTOPOHBI €IMHOTO Mpoliecca MeTadoan3Ma. TUbl 0OMeHa BelIecTB:
aBTOTPO(HBIN u reTepoTPOHBIIL.
Pons pepmeHTOB B 0OMEHE BEIIECTB M TPEBPALICHUI YHEPTHH B KIIETKE

4.2

dotocunTe3. CBeToBast 1 TeMHOBast ¢as3bl porocuHTe3a. Peakinu porocuntesa. DdpdexkTuBHOCTH
¢dortocunTeza. 3HaueHHe (OTOCHHTE3a AN JKM3HM Ha 3emie. BrusHMe ycnmoBmil cpensl Ha
(hoTOCHHTE3 M CTIOCOOB! TTOBBIIIEHHSI €T0 POAYKTUBHOCTH y KYJIBTYPHBIX PACTEHHH.

XeMocuHTe3. XeMOCHHTE3npyomye OakTepry. 3HaueHHe XeMOCHHTE3a TS JKU3HH Ha 3emiie

4.3

OHepreTuueckuii 0OMeH B KiETKe. PacllieIUieHHe BEIEeCTB, BBIICICHHE W aKKyMYJHPOBaHHE
SHEpPruyd B KIETKE. OJTalbl 3HEPreTHdeckoro obmena. ['nmukonu3. BpoxeHWe u ero BUJBL
KucnopoaHoe okuciaeHne, uim KIeTouHoe apixanue. I(heKTHBHOCTh SHEPreTHYeCKOro ooOMeHa

4.4

Peakmu mMaTpuuHoro cunresa. I'enetndeckas undopmanusa n JIHK. Peanusauus reHerndeckoin
uHGOPMAINHK B KJIETKe. | eHeTHUecKuil Ko 1 ero cBoiCTBa. TpaHCKpHUIIIUS — MAaTPUYHBII CHHTE3
PHK. Tpancnsmus — 6nocuntes Oenka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B GrocuHTE3e
Oenka

4.5

Hexserounsie ¢opmbl xu3Hu — Bupychl. Victopust otkpeitis BupycoB (J[.V1. MBanOBCKwHiA).
OCOOEHHOCTH CTpPOEHMS U >KHU3HEICSITENbHOCTH BHpYcoB. bakrepuodaru. bone3nu pactenuid,
KMBOTHBIX M UENIOBEKa, BBI3bIBaEMble BUpycamu. Bupyc mmmyHonedumura wenosexka (BUY) —
Bo30ynutens CIIN/la. [IpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUI

PasmuoxxeHue u WHAWBUAYAJIBHOC PAa3BUTUC OPIraHU3MOB
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KieTounblil UK, WK )KU3HEHHBIA UK KIeTKU. MHTepdasza u MuTo3. [Iporecchl, mpoTekaromme
B wuHTepdaze. Perumkammsa — peakmust MatpuuHoro cuHTesa JIHK. Crpoenme xpomocom.
XpoMOCOMHBIH Habop — KapuoTuil. JIMIUIOMAHBIM M TaryIOWJHBIA XPOMOCOMHBIE HaOOPBHI.
Xpomatuasl. Llutonorndeckne OCHOBBI pa3MHOXKEHUS U HHIAUBUAYAIBHOTO Pa3BUTHS OPraHU3MOB.
Henenue xierku — muto3. Ctaauum muto3a. [Ipoueccel, MpoucXoAsiIue Ha pa3HbIX CTaTUsaX
MHTO3a. BHOJIOTMYECKHI CMBICII MATO3a
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@opMBI pa3sMHOXKEHHSI OPTaHM3MOB: O€cCIoJoe W IOJIoBOE. BHIBI 0ecrmosioro pa3sMHOMKCHHS:
JieJIeHue HaJBOE, MOYKOBAHHE OJHO- MU MHOTOKJIETOYHBIX, CIIOpOOOpa3OBaHME, BETETATUBHOE
pazMHoxeHHe. MicKyccTBEHHOE KJIOHUPOBAaHHE OPTaHU3MOB, €T0 3HAYEHUE JIJIS CeJIeKIHH
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[TooBoe pa3MHOXKEHUE, €r0 OTIIMYHUS OT 0ECHOI0ro.
Meiio3. Craguu meiio3a. [Iponeccsl, mpoucxosmue Ha cTaauiax mMeiio3a. [loBegeHne XxpoMocoM B
Merose. Kpoccunrosep. buonornueckuil cMbIc M 3Ha4€HUE MeH03a
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lamerorene3 — mnpouecc 00pa3oBaHMs MOJOBBIX KJIETOK Y >KMBOTHBIX. IlOJIOBBIE >KeJe3bl:
CEeMEHHHUKH W sMYHUKUA. OOpa3oBaHHE W pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIiepMaTo30uf,
SIAIIEKIIETKA ) — cTIepMaToreHe3 u ooreHes3. OCOOCHHOCTH CTPOCHHS SIMIIEKIIETOK M CIIEPMATO30HI0B.
OmnonorBopenue. [TapreHorenes

5.5

NupuBumyansHOe pa3BuTHE (OHTOTEHE3). DOMOpPHOHANBHOE pa3BUTHE (AMOpPHOreHe3). DTaIlbl
SMOPHOHANIBHOTO PAa3BUTHSI y MO3BOHOYHBIX JKUBOTHBIX: APOOJICHNE, TaCTPYIISIHS, OPraHOTeHE3.
[MoctaomOpuoHansHOe pas3BuTHE. THUIBI MOCTAMOPHOHANBEHOTO PA3BUTHA: TPSIMOE, HEMPSIMOe
(muumHOYHOE). BnusHHE cpensl Ha pa3BUTHE OpPraHU3MOB; (AKTOPHI, CIIOCOOHBIC BBI3BIBATH
BpPOXXJIEHHBIE YPOJCTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHUE CEMEHH, CTAINU PA3BUTHSI

HacnencTBeHHOCTh U H3MEHUYMBOCTh OpraHu3sMoB

6.1

[Ipenmer u 3amaun reHeTuKU. Mcropus pa3BUTHS TeHETHKH. BKilag pocCHHCKUX M 3apyOeKHBIX
YU€HBIX B Pa3BUTHE T'CHETUKU. MeToabl TeHeTHKH (THOPHIOJOTHYECKUN, ITUTOTEHETHYECKUi,
MOJIEKYJISIpHO-TeHeTHuYecKuii). OCHOBHBIE TEHEeTHYecKHe NOHATHs. [eHeTmdeckas CHUMBOJIMKA,
HCTIONIb3yeMasi B CXeMaX CKpeIUBaHHHA

6.2

3aKOHOMEPHOCTH HAcJeJOBaHMs IPU3HAKOB, ycTaHOBIeHHble I'. Menaenem. MonorubpumaHoe
CKpeIlMBaHiEe. 3aKOH €IMHO00pa3usi THOPUIOB MEpBOro moxoneHus. [IpaBuiIo JOMMHUPOBAHUS.
3aKoH paclieluIeHus Ipu3HaKkoB. ['unoresa yucToTh ramet. [loHOE 1 HEMTOIHOE JOMUHUPOBAHUE.
JurnbpuaHoe ckpemuBaHue. 3aKOH He3aBHCUMOTO HacIIe0OBaHUs IpU3HaKoB. L{urorenerndeckue
OCHOBBI JUTHOPHAHOTO CKpEIIMBaHWS. AHaIM3UpyIOIee CKpemuBaHue. lcnombzoBaHne
aHAIM3UPYIOIETO CKPENMBAHMS JUIs ONPEAeTICHHUs TEHOTHIIA 0COOH

6.3

CreruieHHOE HacleJoBaHHe Tpu3HakoB. Pabora T. Moprana mo CIEMJICHHOMY HacJICJIOBaHUIO
reHoB. HapymieHue crerieHusi TeHOB B PE3yNbTaTe KPOCCHHTOBEpPa. XPOMOCOMHAsT TEOpPHS
HacJEeACTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpeeNieHHe IMojia. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'oMorameTHbIe U TeTeporaMeTHbIe Opranu3Mbl. HacneoBaHne nNpu3HaKoB, CIEIUIEHHBIX C TTOJIOM

6.4

W3MmeHunBocTh. Buabl M3MEHUMBOCTU: HEHACIIEACTBEHHAs W HacleACTBEHHas. Poib cpensl B
HEHACJIEACTBEHHOM M3MEHUMBOCTH. XapaKTEepUCTUKA MOJU(PUKAIMOHHON HM3MEHYHUBOCTH.
Bapuanuonsslil psajg 1 BapuanuoHHas kpusas. Hopma peakunu npusHaka. KonnuecTBeHHbIE U
Ka4eCTBEHHBIE TPU3HAKH M MX HOpMA peakin. CBOWCTBa MO (PUKAINOHHOW N3MEHIYHBOCTH

6.5

Hacnencrsennas, iy reHOTUITMYECKAs, M3MEHIMBOCTL. KoMOMHAaTHBHAS M3MEHYMBOCTEL. Melo3 u
MOJIOBOM TIPOIIECC — OCHOBA KOMOWHATHBHOH H3MEHYMBOCTH. MyTallMOHHAsS W3MEHYHBOCTD.
Knaccudukanus MyTanuid: reHHbIE XpOMOCOMHBIC, TeHOMHBIC. HacToTa W TPHYHHBI MYTAI[Hi.
MyrtareHHbie (hakTOpbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACNICJACTBEHHOW w3MeHunmBoctH H.U.
Basunosa

6.6

I'enetnka YeJIoBeKa. Kapuotun YeJI0BEKa. OcHOBHBIE METOJIbI TE€HETHKHU
YeJIOBEKa: TeHEeaJIOrnIecKuil, OMIM3HEIOBEIH, IUTOreHETHUECKUM, OMOXUMHUYIECKUH, MOJICKYIIIPHO-
regernyeckuii. COBpPEMEHHOE OIpENEICHUE TIEHOTHUIIA: IIOJHOIE€HOMHOE CEKBEHHUPOBAHUE,
TeHOTHUIIMPOBaHUE, B TOM uHclie ¢ mnomompto [II[P-ananmmu3za. HacnenctBeHHbIEe 3a00ieBaHUS
YeJI0BeKa: TeHHbIE 00JIe3HH, O0JIE3HN ¢ HACIIEACTBEHHON TPEIPaCIION0KEHHOCTHIO, XPOMOCOMHBIE
Ooseznn. CoMaTHUYeCKWe ¥ TEHEpaTHBHBIC MyTalud. [IpUHIWIBI 310pOBOTO 00pa3a >KU3HH,
JIMArHOCTUKH, NPO(IIAKTUKA W JICUCHHS TCHETHYSCKHX Ooye3Heill. MeanKo-reHeTHIecKoe
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KOHCYJIbTUPOBAHHUC. 3HaucHUE MEIULIMHCKOM TEeHETUKH B NpeaoTBpallicCHUU U JICYCHHUU
FEHETHYCCKUX 3a00JIeBaHUI YCIOBEKA

CCJ'ICKIII/ISI OpraHnu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekuumst Kak HayKa U TIpoliecc. 3apoKIeHNe CeleKun 1 foMectukanus. Yuenne H.M. Basunosa
0 TEHTpaxX MPOMCXOXKIACHUS U MHOr000pasusi KyJIbTYPHBIX pacTeHui. L[eHTphI porcXoKaCHUS
JIOMalTHKUX >KUBOTHBIX. COPT, MOpoJa, MTaMM

7.2

CoBpeMeHHBIE METO Il CEIEKLIUU. MacCOBBIN U HHAUBUAYAIbHbIH OTOOPH! B CEJIEKIIUU pAaCTEHUN U
XKUBOTHBIX. OIIEHKa 3KCTephepa. BIM3KOPOACTBEHHOE CKpELUBAHNE — UHOPUIAUHT. HucTast TUHUSL.
CkpenuBanue yiCThIX JUHUH. ['eTeposuc, umu rubpuanas cuia. HepolcTBeHHOE CKpeluBaHue —
aytOpuausr. OtnanéHHas rubpuanzamys u e€ ycnexu. MIcKyCCTBEHHbIH MyTareHe3 U MOJTydeHue
HOJUIIIOUIO0B. JIOCTHKEHHS CENIEKLMU PACTEHHH, J)KUBOTHBIX M MUKPOOPIraHU3MOB

7.3

BuorexHonmorust Kak oTpacib TNPOW3BOACTBA. [‘€HHas WHXKEHEepUs. OTamlbl CO3JaHUA
pexombOunantHoi JIHK wu TpancreHHpix opraHm3moB. Kierounas wumxeHepus. KieTtodHble
KyJlbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHUE pacTeHui. KioHMpoBaHHE BBICOKONPOIYKTHBHBIX
CEJIbCKOXO3SHUCTBCHHBIX OPTaHU3MOB. OKOJOTMYECKHE W OJTHYeCKHe TmpodiiemMel. MO -
TCHETHYECKH MOAU(UIIMPOBAHHBIC OPTaHI3MEI

Kon
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DBOJIIONMOHHAS OMOJIOTUS
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OBOJIIOIIOHHAS TEOPHsI U €€ MECTO B OMOJIOTHH.

CBuzeTensCTBa 3BOMIONMM. [laneoHTONIOrHYecKHe: IMOCIEOBATEIbHOCTE IOSIBICHUS BHJIIOB B
MAJIEOHTOIOTHIECKON JIETOTMCH, TIepeXoaHbIe (popMbl. bruoreorpadudeckue: CXoaCTBO U pa3IHyIne
¢dayH u (I0p MATEpPHKOB M OCTPOBOB. DMOPHONOTHYECKHE: CXOICTBA M PAa3TUUUs SMOPHOHOB
Pa3HBIX BHJOB IO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: T'OMOJOTHYHBIC, AHAJIOTWYHBEIE,
pPYOMMEHTAapHbIE OpraHbl, aTaBU3MBL. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTH W OCHOBHBIX METa0OIHMUECKHUX IYTEH ¥ BCEX OPraHN3MOB

1.2

OpomononHast Teopust Y. JlapuHa. [Ipeamocsulky BOSHMKHOBEHHUS! AapBHHU3MA. [IBIDKyIIHE
CHJIBI HBOJTIOLIUH BUJOB 10 J[apBUHY (M30BITOUHOE pa3MHOXKEHHUE ITPU OTPAHHUCHHOCTH PECYPCOB,
HeonpeenéHHas H3MEHINBOCTh, 00ph0a 3a CYIIECTBOBAHNE, €CTECTBEHHBIH 0TOOD)

1.3

Cuntetnueckas Teopus sBomormu (CTD) u ocHOBHble €€ TOJOKEHHS. MUKPOIBOJIONHUA.
[Tonynsiuums Kak eIMHNLIA BUJA U 3BOJIOIUHN

1.4

Hemxymme cuibl  ((pakTopel) SBONMIONHMK BHAOB B MpHpoAe. MyTallMOHHBIA IIpoIecc
W KOMOWHATHMBHas W3MEHYMBOCTH. llomynsimmoHHbIE BOJHBI M aApeld reHoB. M3omsamms u
murpanus. EctecTBeHHBIN 0TOOpP — HampaBIsIOmMA (hakTop 3BOMOIMU. POPMBI €CTECTBEHHOTO
oroopa.

IpucriocobneHHOCT, OPraHU3MOB KakK pe3yNbTaT 3BONIONWH. [IpuMmepsl mpucnocoOneHuit y
Oprann3MoB. ApoMop(h03bI U HANOANATITAIINH.

Bun u Bunoo6pazosanue. Kpurepun Buna. OcHOBHbIC (POPMBI BUI000Pa30BaHUS: TEOTpAPHUECKOE,
JKOJIOTHYECKOE

15

Makpossomoriust.  DopMber  dBomOIMH:  (QUIETHYECKas, IUBEPreHTHAs, KOHBEPICHTHAS,
napaenbHas. HeobpaTumocTs dBOTIONNN
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Bo3nukHoBeHUE U Pa3BUTUC )XU3HU HA Semie

2.1

JloHayuHble peICTaBICHHUS O 3apOXKICHUH KU3HU. HaydHble rUmnoTe3sl BOSHUKHOBEHUS KU3HU Ha
3emite: abuoreHes U MaHcrepMus. XUMHAYECKas 3BOIOIHS. DKCIICPUMEHTAIBHOE TIOATBEPKICHUE
XUMHYECKOW 3BoNONMK. HauanpHble 3Tambl Ouomoruueckoi ssomonud. ['mmoreza PHK-mmpa.
[TepBble KI€TKH U UX 3BOMIOINA. DOPMHUPOBAHNE OCHOBHBIX TPYI KUBBIX OPraHU3MOB

2.2

PazButue xxu3HM Ha 3emie o spam u nepuogam. Karapxeit. Apxenckast 1 mpoTepo30iCKas IpHhI.
[Taneoszoiickas spa u e€ TNepHOAbl: KEeMOPHUCKHN, OPJOBHKCKHM, CHIIypUHCKWH, IEBOHCKUH,
KaMEHHOYTOJIBHBIN, IepMCcKUil. Me3030licKas 3pa U €€ epUuobl: TPUACOBBIH, IOPCKUI, MEIOBOMU.
KaitHo3olickass %pa u €€ TepuOJbl: NaJCOT€HOBBIM, HEOTCHOBBI, AHTPOIOI€HOBHIN.
XapakTepucTHKa KIMMaTa M TeoJorHdeckux mpoueccoB. OCHOBHBIE 3Talbl  3BOJIIOLHUU
PaCTUTETBHOTO U YKUBOTHOTO MHpa. ApoMop(ho36l y pacTeHuil u KUBOTHEIX. [losBiIeHne, pacuBeT
U BBIMHPAHUE IPYTII KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHu4ecKkoro Mupa Kak oTpakeHue 3BOTIOIUUA. OCHOBHBIE CUCTEMAaTUUECKUE TPYIIIIbI
OpPraHHU3MOB

2.4

DOBOJIOLMS YeloBeKa. AHTPOIOJIOTHS Kak HayKa. Pa3BHTHeE NpeICTaBlIeHUH O NMPOHCXOKACHHU
yejoBeka. MeTosl M3ydeHUs aHTpornoreHesa. CXOJCTBa M pa3jiMuMsl YeNOBEKa M JKMBOTHBIX.
CucTeMaTH4eCKOE ITOJI0KEHHUE YeIoBeKa.

JBwkymme cuibl ((akTophl) aHTpororeHesa. HacnencTBeHHass H3MEHUHBOCTD M €CTECTBEHHBIN
0160p. O6IEeCTBEHHBII 00pa3 )KU3HU, H3TOTOBJIECHUE OPYAUN TPYAA, MbIIIUICHHE, pEUb

2.5

OCHOBHbIE CTaJUHM U BETBU JBOJIIOLIMU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenslid, Yenosek
npsmoxoasimuid, YenoBek HeaHaepTanbckuii, YemoBek pasymHbIM. Haxoaku w#CKomaeMbIx
OCTaHKOB, BpeMsl CYIIECTBOBAHMS, 00JaCTh PacIpoCTpaHeHus, 00bEM TOJIOBHOTO MO3ra, obpas
JKU3HH, OpYIUS

2.6

Yenoseueckre packl. OCHOBHBIC OOJBIIME pachl: CBpONCOWaHAs (eBpa3uiickas), Herpo-
aBcTpaiioujiHas  (dKBaTOpHaibHasl),  MOHTOJOWAHAs  (a3WaTcKo-aMepuKaHCKkas).  UepTsl
MPUCTIOCOOIEHHOCTH TPEACTaBUTENEH YeTIOBEUECKHX pac K yCJIOBHSM CyIIecTBOBaHMA. EAMHCTBO
genoBeveckux pac. Kpuruka pacnzma

OpraHu3Mbl 1 OKpYKaroLas cpejia

3.1

OKoylorusl Kak Hayka. 3aJaud M paslesibl 3KOJOTHH. METOAbI 3KONOTHYECKUX MCCICAO0BAHUIL.
Okomormueckoe MHUpoBo33peHne. Cpenbl OOWTaHMS OPraHW3MOB: BOJHAS, HA3EMHO-BO3AYIIHAS,
MOYBEHHAs], BHYyTPHOPraHU3MEHHAs

3.2

Okonoruueckue  QakTopel. Kiaccudukamnust  skomoruyeckux — (HakTopoB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTEHHEIE. JIeficTBIE AKOTOrHnIecKnX (haKTOPOB HA OPTaHU3MBI

3.3

Abuotndeckue (akTOpHL: CBET, TeMIeparypa, BiaxkHocTs. Dotomepuomusm. [Ipucmocodienus
OPTaHM3MOB K JEHCTBHIO aONOTHYECKUX (hakTOpOB. bHoIornyeckue puTMsl

3.4

Buotnueckue (aktopbl. Buabpl OHOTHYECKHX B3aMMOJCHCTBHI: KOHKYPCHIIHMS, XHUIIHUYECTBO,
Mapa3suTU3M, MYTYaJu3M, KOMMEHCAJIN3M (HaxXJIeOHHYECTBO, KBApPTHPAHTCTBO), aMEHCAIH3M,
HeHTpanu3M. 3HayeHHWE OWOTUYECKHX B3aMMOJCWUCTBUM IS CYIIECTBOBAHHS OPraHU3MOB B

MPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTHYSCKHE XapPAKTCPUCTUKHU ITOITYJIALUNA. OCHOBHBIC ITOKA3aTEIIN nomyJaaaun: 4YMCICHHOCTD,
MJIOTHOCTD, POXKIAAEMOCTb, CMEPTHOCTD, MIPUPOCT, MUTPALTHA. JII/IHEIMI/IKa YUCJICHHOCTHU MOMYJIAINN

U e€ peryisnus

COO6H.ICCTB8. 1 OKOJIOTHYCCKHUEC CUCTCMbI
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CoobiecTBo opranu3mMoB — OuoreHo3. CTpyKTyphl OHOLIEHO3a: BHUIIOBasi, MPOCTPAaHCTBEHHAS,
tpoduueckas (mumeas). Bunpl-nomrHanThI. CBsi3HM B OHOIIEHO3E

4.2

DKOJOTHYeCKHEe CHCTeMBbl (9KocucteMbl). [loHsTHE 00 »dKOocWcTeMe | OHOreoleHO3e.
OyHKIIMOHATILHBIE ~ KOMITOHEHTBI ~ DKOCHCTEMBI: TPOIYIECHTHI, KOHCYMEHTBI, PEIyIICHTHI.
KpyroBopoT BemecTs W MOTOK JHEPTHU B JKOCUCTeMe. Tpoduyeckue (MUINEBBIE) YPOBHU
skocucteMsl. [Iummessie nenu u cetr. OCHOBHBIE MTOKA3aTEIH YKOCHCTEMEBI: OoMacca, IPOIYKITHSL.
DKOJIOTHYECKHE THPaMHJIbL: TMPOJAYKIWH, YHUCICHHOCTH, Ounomacchl. CBOHCTBA 3KOCHCTEM:
YCTOMUYMBOCTB, camoperysnusi, pazsutue. Cykueccus

4.3

[IpuponHsie dKOCHCTEMBL. OJKOCHUCTEMBI 038p M peK. OKOocHcTeMa XBOHHOIO WM
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTCHHBIE  DKOCHUCTEMBI. ATpPOIKOCHCTEMBL.  YpOOdKOocHuCTeMbl. buonorndeckoe w
X034HCTBEHHOE 3HAYECHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

BuopasHooOpaszue kak (akrtop ycroiuumBocTH 3KocucTeM. CoxpaHeHHE OHOJIOIMYEecKOro
paszHooOpasus Ha 3emiie

44

Yuenue B.M. Bepuaackoro o Ouocdepe. I'paHuiisl, coctaB U cTpykTypa Ouocdepsl. Kusoe
BemecTBo U ero pynkiun. OcobeHHocTr Onocdepsl Kak riodaTbHON SKOCUCTEMBI. JJuHaMUYecKoe
paBHOBecHe M 0OpaTHast CBs3b B Onocdepe. KpyroBopoTsl BEmECTB U OHOTC€OXUMHUIESCKHE TTHKITBI
aieMeHTOB (yriiepoaa, a30ta). 30HAIBHOCTh OHochepbl. OCHOBHBIE OMOMBI CYIIIH

4.5

UYenoseuectBo B Ouocepe 3emnu. AHTpomoreHHele uW3MeHeHUss B Ouoctepe. ['mobanbHbie
9KOJIOTHYECKUE MPOOIIEMBI.

OcHOBa PAIMOHANBLHOTO YIIPABICHHUS IPHUPOAHBIME PECYPCAMH U UX UCTIOIb30BaHue. JI0CTHKEHNUS
OMOJIOTUH U OXPaHa MPHUPOJIBI

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

1. MaceyHuk, KameHckuin, Pybuos, LLBeuos, ManoHok. buonorus: 10 knacc: 6a3oBbIn

ypoBeHb. YuebHuk. droOcC.

2. [MaceyHuk, KameHckun, Pybuos, LLBeuos, ManoHok. Bronorus: 11 knacc: 6a3oBbii

ypoBeHb. YuebHuk. ProcC.

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

MoypouHbie pa3paboTku no 6uonoruun. 10 knacc: nocobue ans yuntens. KoHcTaHTMHOBa

MoypoyHble pa3paboTku no Guonorun. 11 knacc: nocobue ans yuntens. KoHctaHTuHoBa




3. Buonorua. EI, Tematnyeckum TpeHUHr

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. https://infourok.ru/

2. https://www.yaklass.ru/p/biologia/
3. https://resh.edu.ru/subject/5/

4, https://m.edsoo.ru/863dclea






