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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTHMH TEOPETHYECKYIO0 OCHOBY JUJIS
OTIPEJICNICHHs] TOJAXO0J0B K (OPMUPOBAHUIO COJAEpPNKAHUS Y4eOHOro MpeameTa
«buonorus» cocraBwim: KoHuenryanbHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, COJIEpKaHMs, pPE3yJbTaTOB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX IENISIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
oO1ero oopazoBanusi B Poccuiickoit denepaniuu, a Takxe MOJI0KEHUS 0 crielruduke
Ouonornu, €€ 3HAYEHWHW B TIO3HAHMM JKUBOM MPHUPOABI U 0OECTeYEHHUH
CYLIECTBOBAHMS 4Yel0BeUeCKOro oOuiecTBa. COracHO Ha3BAHHBIM IOJIOKEHUSIM,
OIpeieTICHbl OCHOBHBIE (DYHKIIMU MTPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1aét NpeIcTaBieHue O 1ex, 00 o0IIel cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U Pa3BUTHUS 00YUaIOIIKUXCS CPEACTBAMU YYEOHOI0 MpeaMeTa
«buonorus», onpenenser 00A3aTENbHOE MPEAMETHOE COAEPKAHNUE, ETO CTPYKTYDPY,
pacnpeneseHue Mo pasjiesaM M TeMaM, PEKOMEHAYEMYIO IOCIIEI0BAaTEIbHOCTD
U3y4eHHUs Y4eOHOIro MaTepuaja ¢ y4éToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€il, JIOrMKM 00pa30BaTEIBLHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
oOyyJarommxcs.

B nporpamme o Onosoruu Tak:Ke yUuTHIBAIOTCS TPEOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHbIM M TPEIMETHBIM pe3yibTaraM oOy4yeHHs B
dbopmHpoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
JeATeNIbHOCTH/YUeOHbIX JEeUCTBUN O0ydYarolmUXcs MO0 OCBOEHUIO COJIEpKaHUS
OMOJOTUYECKOTO 00pa30BAHMUS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaM30BaH
IOPUHLIMAII TPEEMCTBEHHOCTH B H3Yy4YeHMH Ouosnoruu, Ojarojaps uyemMy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh Ha pPa3BUTHE 3HAHUN, CBSI3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IEHHOCTHBIX
OpUEHTAlUN JIMYHOCTH, SIKOJIOTUYECKOTO MBILIEHUS, MPEACTaBICHUN O 3J0POBOM
oOpasze KU3HU U OEpexKHbIM OTHOIIEHUEM K OKPYXKaIoIIeil MpUPOIHON cpele.
[ToaTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHi, a Takke 3HaHUU O
CTPOEHUU KUBBIX CHCTEM Pa3HOI'0 PAaHra M CYHIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX IPOLIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAHUE MCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEAHEBHOW JKU3HM ISl pEIICHUS MPUKIATHBIX 3a]a4, B
TOM 4YHCJe: NPO(QUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAHMI 4YENOBEKa, MEIHMKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHUS, 0O0CHOBAHMS SKOJIOTHUECKH 11eJIeCO00pa3HOro
MOBEJCHUS B OKpYXaloleh MPUPOIHON cpefie, aHaIN3a BIUSHUS XO3SHCTBEHHON
NESATENHHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenne BHUMaHMS K TPUKIAIHON HANpPABIEHHOCTH YYEOHOTro MpeaMmera
«buosorus» NpoAMKTOBaHO HEOOXOAMMOCTBIO 00ECTIEUEHHS YCIIOBUI JIJIS1 pELIEHUS



OJIHOM M3 aKTyalbHBIX 3aJa4 LIKOJLHOTO OMOJOrMYECKOro o0pa3oBaHMsl, KOTOpast
npeanonaraer GOpMUPOBAHHE y OOYYAIOMIMXCS CHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHUAM JUHAMUYHO Pa3BUBAIOLIErOCsS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero oOmero oOpa3oBaHHUsS 3aHUMAET Ba)KHOE
Mecto. OHa oOecreunBaer (QopMUpOBaHUE y OOyYArOIIMXCS MPEICTABICHUN O
HAay4YHOM KapTUHE MHpA, pacIIUpSeT U 000OUIaeT 3HAHUSA O KUBOM NpPHUpOJE, €€
OTJINYWTENBHBIX TPU3HAKaX — YPOBHEBOW OPraHU3allMd W 3BOJIIOLUH, CO3IAET
yCIIOBUSL  JJIs: TIO3HAHHWS  3aKOHOB  JKMBOM  mpupoasl, (HOPMUPOBAHUS
(GyHKIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 370pOBOTO W Oe3omacHoro ooOpasa
KHU3HHU, SKOJIOIMYECKOTr0 MBIIUIEHUS, LIEHHOCTHOTO OTHOILLIEHUS K KUBOM MpHUpoe
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTHS UMEET TAKXKE JUIsl PEIICHHs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHUsA,  COLHUANIHU3AINU
oOyuaromuxcs. M3yuenue 6uosnoruu odecneynBaeT yciaoBHs A (pOpMUpPOBAHUS
VMHTEJUIEKTYaJIbHbIX, KOMMYHHKAallMOHHBIX M HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKOM KYJbTYpPbl, CIIOCOOCTBYET HMHTErpaluyd OHOJIOTMYECKUX 3HAHUU C
IPEJICTaBICHUAMHU U3 APYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMUH U
reorpa¢puu. Ha3BaHHBIE NOJOXKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY JUIsl ONPENENICHUS MOJIXOJOB K OTOOpY U
CTPYKTYpUPOBAaHUIO €ro COAEpKAHMs, IPEICTABICHHOIO B IPOrpaMMe IO
OHOJIOTUH.

OT160p comepxanust yuebHoro mpeamera «buojorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3ULMHA KyJbTypocOOOpa3HOro MOAXOJa, B COOTBETCTBUM C
KOTOPBIM OOYyYaroluecs: JOJKHBl OCBOMTb 3HAHHUA M yMEHMs, 3HAUUMbIE IS
dbopmupoBaHusi O00IIEH KyJbTYphl, ONPEACISIIONIME aJeKBATHOE TIOBEJCHUE
YelloBeKa B OKpPY’KAloIIeW MPHUPOAHOM cpesie, BOCTpEOOBAaHHbIE B MOBCEAHEBHON
KHU3HU U NPAKTHUECKOM AesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT JIEMEHTBI COAECPKAHUsL, KOTOPBIE CIY’KaT OCHOBOH Ui (POPMUPOBAHUS
IIPEJICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TIyMaHHW3alUU
OMOJOTMYECKOro 00pa30BaAHMUS.

CTpyKTypHpOBaHUE COACPKAHUSA YUYEOHOro MaTepHajlia B IPOrpamMme IIo
OMOJIOTMH OCYIIECTBICHO C Y4YETOM TMPUOPUTETHOrO 3HAUYEHUs 3HaHUHU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX HKUBOW MPUPOJIbI, O €€ YPOBHEBON OpraHM3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3THM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIIEIYIOUIUE COJEpKaTeNbHbIe JIMHNUU: «bronorus kak Hayka. Meroasl
Hay4yHOro mno3HaHus», «Kierka kak Ouosornyeckas cucreMayn, «OpraHusm Kak
Oouonoruueckas cucreMa», «CuUcTeMa M MHOroo0Opas3ne OpPraHHYeCKOro MHUpPay,
«OBOJIOLMSA KUBOU MIPUPOABD», « IKOCUCTEMBI M PUCYIIHE UM 3aKOHOMEPHOCTH.



[enp wm3yuenust yuyeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHNe  OOyYaONIMMHCS  3HAHUSMH O  CTPYKTYPHO-(PYHKITMOHAITBHOU
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra ¢ MOPUOOpPETeHUE yMEHUM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEMCTBUH B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUSI PA3IMYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTtuxeHue uenu uzyuyeHus ydeOHoro npenmera «buonorus» Ha 0azoBom
YPOBHE 00€CIeUnBaETCs PELIEHUEM CIEAYIOIINX 3a/1a4:

OCBOEHUE OOYYAIOIIMMHUCS CUCTEMbl 3HAHUU O OUOJOTHYECKUX TEOPHUsIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIAX, CIYKaIllMX OCHOBOMU
JUist OPMHUPOBAHUSL TIPEACTABICHUM O €CTEeCTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJaX HAy4YHOTO MO3HAHMS, CTPOCHUH, MHOTO00pa3uu U OCOOEHHOCTSX YKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluu, BBIAAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATENbHBIX, HWHTEJUIEKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEH B MpOIECCe aHalu3a JAaHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMU HAyYHBIX B3MVISIIOB, WJACH U MOAXOJOB K HM3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOro ypOBHS OpraHU3allly;

CTaHOBJICHHE Yy oOOydJarommxcs oO0mel KyJIbTypbl, (YHKIIMOHAJILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO
MUpa KUBOW MPUPOJIbl HA OCHOBAHUM 3HAHUH U OMBITA, MOTYUYEHHBIX TPU U3YyUEHUU
Oonooruu;

dbopmupoBaHre Yy OOyYaOMIMXCA YMEHHH WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSATEIHHOCTU YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUI;

BOCIUTAHUE YOEKJIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM >KHUBOMU
MPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHSI K HEH, COOTIOICHHS STUYECKHUX
HOPM IPU TIPOBEICHUN OMOJIOTHYECKUX UCCIEOBaHUM;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBILMIEHUS YPOBHS
AKOJIOTUYECKOUN KYJIbTYPBI, 11l GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B IIOBCETHEBHOM JKM3HU IS
OLICHKH TOCJIE/ICTBHI CBOEH AESITEIbHOCTHU 10 OTHOUIEHHUIO K OKPY’KaIoIIel cpene,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE U COONIOACHHE Mep NPODHIAKTHKA
3a00JIeBaHUM.

B cucreme cpennero oOmiero ooOpaszoBaHusi «buonorus», u3ydyaemas Ha
0a30BOM ypOBHE, SIBJIACTCS OOS3aTENbHBIM YYEOHBIM MPEAMETOM, BXOJISIIUM B
COCTaB NMPEAMETHOM 00nacTh « ECTECTBEHHO-HAYUHBIE IPEIMETHI.

Jlist u3ydenusi OMoJ0ruu Ha 6a30BOM YPOBHE CPEHETO 0011ero 00pa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 yaca
(1 gac B HEnemO).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, pusocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonorun B popMUpOBAHUU COBPEMEHHOW HAy4YHOM KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

MeTo1b1 TTO3HAHUS )KUBOUW TIPUPOABI (HAOII0IEHUE, DKCIIEPUMEHT, ONTUCAHKE,
U3MEpeHue, KiaccupuKalus, MOJETUPOBaHUE, CTaTHUCTHYecKas o00paboTka
JTAHHBIX).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konsnos, /Ix. Yorcon u @. Kpuk.

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

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[Ipaktuueckass paboraNe 1. «Mcmonp3oBaHHMe pa3IUYHBIX METOJOB IPHU
U3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cicTeMbl H UX OPraHU3 AN,

JKuBble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonorun. OTimune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CaoiicTBa OMOCHUCTEM U UX pa3HoOOpasue. YPOBHHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYSCKH ), OMOC(EpPHBIA.

JdeMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKHU KU3HWY, «YPOBHHU OpraHU3aAINN
YKABOW MPUPOIBD.

O6opynoBanue: mojenb MmoJiekyiibl JTHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTAB KIIETKA. XHWMHUYECKUE JJIEMEHTBI: MaKpPO3JEMEHTHI,
MUKpPO3JIEMEHThL. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMK BOALI M MHUHEpPaJIbHBIX BeEIIECTB B KieTke. I[loamepikanue
OCMOTHUYECKOr0o OanaHca.

benku. CoctaB u cTpoeHre OeTKOB. AMUHOKHCIOTHI — MOHOMEPBI OCIIKOB.
He3aMeHnMBbIE M 3aMEHMMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIEpBUYHAs, BTOpUYHAS, TPETUYHAS U
YETBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOilcTBa OenkoB. buonormyeckue
byHKIIMN OEIKOB.



depMeHTHl — OMoJornyecKkue Karanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIHI
neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Buramunbl. Otimuuns
(dbepMEHTOB OT HEOPTraHUYECKUX KaTaTu3aToOPOB.

VYrieBoibl: MOHOCaXapubl (TI1H0K03a, prud03a U Je30Kcupru003a), Arucaxapuibl
(caxapo3a, JakTo3a) U ToJHMcaxapuibl (Kpaxmaj, TJUKOTEH, LEeJUII0JI03a).
buonorunyeckue GyHKIMH YIIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdoaunuael, crepounpl. ['mapoduIbHO-
runpodobHbie  cBoicTBa. buomnornueckne Qynkumu naunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIMMHI0B KaK HCTOYHUKOB YHEPTHUH.

Hykneunnossie xkwucinotsl: JHK u PHK. Hykineoruast — MoHOMEpPHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuuu JAHK. Ctpoenne u ¢pynxuuun PHK.
Bunet PHK. AT®: ctpoenne u GyHKIuH.

utosorusa — Hayka o kierke. Kinerounas teopust — npumep B3auMOAECHCTBUSA
uzeil 1 pakToB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUEHUS KIETKH.

Krnerka kak uenoctHas xuBas cucrema. OOmye npru3Haky KJIE€TOK: 3aMKHYyTast
HapykHasg MmemOpana, Monekyinsl [IHK kak renerudeckuil ammapaT, cuctema
CUHTE3a OeJKa.

Tunel KJIETOK: JyKapuoTHuecKas U mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHUsI TPOKapuoTHYecKON kieTku. Knerounas crenka Oaktepuii. CTpoeHwue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUS PACTUTEIBHOM, JKUBOTHOW U
rpUOHOM KJIETKH.

[ToBEPXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAsl CTCHKA, TJIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoiictBa u Qpynkiuu. [{utomnasma u eé
opraouibl. OgHomeMOpannble opraHounbl kiuetku: OIIC, ammapat Tonbixw,
I30coMBl.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKW: MHUTOXOHIPHUH, IIIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUM W Tmactud. Bunel nnactun. HememOpannbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKHA. OYHKIIMU OpPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o000YKa,
KAapHOILUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEHIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. lllann, M. lnelineH, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Junarpammel: «PaciipeniesieHne XuMUYECKUX DJIEMEHTOB B HEKUBOU IIPUPOIEY,
«Pacnpenenenne XUMUYECKUX AJIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuupbl u cxembl: «llepuognyeckas TadiaUIa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHure MOJIEKYJIbl BO/Ib», «brocunTes 0enka», «CTpoeHue MOJIeKyJIbl OenKay,
«Ctpoenue pepmenrta», «Hyknennossie kucnotsl. JJHK», «Ctpoenne MoyeKyJibl



AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHHE JKMBOTHOM KIIETKW»,
«CTpoeHuEe pacTUTENbHON KIETKN», «CTpoeHHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sizipa KIETKN», « Y TIEeBOAbD, «JIunuabh».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHHE JJii IPOBEICHMUS
HAOJIOICHUM, WM3MEPEHUI, SKCIEPUMEHTOB, MUKpPOIpEnaparbl PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Jlabopatopuass pabora Ne 1. «M3yueHune KaTaTIUTUYECKONW AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

JlabopatopHass pabora No 2. «M3ydeHue CTpOeHHS KIETOK paCTEHUH,
JKUBOTHBIX W OaKTepuil MoJi MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpemnaparax M HX
OIHCAHHEY.

Tema 4. /Knu3HenesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. ACCUMUWIALMS (TUTACTUYECKUM OOMEH) U
TUCCUMWISIIUSA (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTabonu3ma. Poiap 3aKOHOB COXpaHEHHs BEIIECTB W SHEPIUM B IMOHUMAHUU
MeTabou3Ma.

Tunel oOMeHa BeniecTB: aBTOTpOdHbBIN U rerepoTpodHblil. Ponbs dhepmeHToB B
oOMeHE BEIlEeCTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®orocunte3. CperoBass U TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdexTuBHOCTh OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A VISl KUZHU
Ha 3emie. Bausaue yciaoBuii cpeabl Ha (OTOCHHTE3 U CIOCOOBI MOBBIILIEHUS €TI0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHIA.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepuu. 3HaUYeHUE XEMOCUHTE3a s
JKW3HU Ha 3eMJIe.

OHepreTnuecknii oOMeH B KjeTke. PaciiensieHue BelecTB, BBIIACICHHE U
aKKyMYJUPOBAaHHE SHEPTUH B KJIETKE. DTarbl JHEPreTUIECKOT0 oOMeHa. [ mukomus.
bpoxenne u ero BuAbpl. KuciopogHoe OKuCIEHHE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunupoBanue. IPPHEKTUBHOCTh IHEPTETUUECKOr0 OOMEHA.

Peakium wmaTpuuHoro cuHre3a. Il'eHermueckas wuHpopmauus u JHK.
Peanuzauust reHetuueckoil uMH(opManuu B KJIETKE. ['eHeTHYecKuid KOA U €ro
cBoictBa. Tpanckpuniusa — Mmatpuunblii cuHTe3 PHK. Tpancasuus — Ouocunres
Oenka. Otambl TpaHcisinuu. KoaupoBanue amuHOKucHoT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexkinerounsie popMbl xu3HU — BUpYChl. UcTtopust oTkpsiTusa Bupycos (. W.
NBanoBckuit). (OCOOEHHOCTM CTPOEHHUSI W JKU3HEHHOrO IIMKJIa BHPYCOB.
bakrepuodaru. bonesHnu pacTteHuid, KUBOTHBIX U YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoaedpunmra yenoeka (BUY) — BozOyaurens CIIN/a.



OOpaTtHast ~ TpaHCKpUIIMs, peBepraza ©u  uHTerpasa. lIpodunakruxa
pacIpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JleMoHCcTpanuu:

IToptpetsl: H. K. Konbuos, . U. UBanoBckuii, K. A. Tumupsses.

Tabnuel u cxembl: «Tunbl nutanusy, «Metadbonuzm», «MUTOXOHIPUSY,
«JHepreTudyeckuii oomen», «Ximopomiacty, «Potocunres», «Ctpoenue JJHK»,
«CTpoeHue u PyHKIMOHUPOBAHUE reHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKUl Koy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3zHeHHbIH nukin Bupyca CIIN/]a,
oaxtepuodaray, «Pemmukarus JJTHK».

Oo6opynoBanue: monaenu-anminkanuun «Yasoenue JHK u Tpanckpunius»,
«buocunres 6enka», «CTpoeHne KIeTKu», Moaeb cTpykTypsl JJHK.

Tema 5. Pa3MHoOkeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KieTouHbIii MUK, WM KU3HEHHBIM LUKI KieTku. MHTepdaza u MuUTo3.
[Ipoueccnl, mpotekaromue B uHTepdaze. Pemnukamus — peakuus MaTpUUHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnonaHeli U TalvIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHUIBI.
[{uTosiOrnyecKkre OCHOBBI PAa3sMHOXKEHUS W  HWHIWBUIAYAJIbHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue knetku — muto3. Craguu mutoza. Ilpouecchl, mpoucxonsiine Ha
Pa3HBIX CTAIUAX MUTO3a. bHOIOrHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIECTKH — aromTo3.

@opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrosnioe u nojioBoe. Buasl Oecrnosoro
Pa3sMHOXEHUA: JICJICHUE HAJABOE, II0YKOBAaHME OJHO- U MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKycCTBeHHOE KIOHMpOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE VISl CEJIEKIIUU.

[TomoBoe pa3MHOKEHUE, €TO OTIIUMYHUS OT OECIIONOTO.

Meiio3. Craguu meno3za. IIpoueccsl, MpoUCXOndIlINe Ha CTagusAX Meio3a.
[loBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormyeckuii cMbicn U
3HAYEHUE Meno3a.

['amerorenes — mporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHMKHA M ssudHUKUA. OOpa3oBaHHE U Pa3BUTHUE IOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CIHEepPMaTOre€He3 M OBOIEHE3.
OcoOEHHOCTH CTPOCHHS SULEKIETOK M crepMaTo3ounoB. OIIog0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npoOiieHue, racTpyJsiius, opraHorene3. IloctamOpuonanbHOE pazButue. TuIb
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrusiHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOACTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 I[BETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTA/INU Pa3BUTHS.

JlemoHcTpanum:

Tabmuubr u cxembl: «@DOpMbl pPa3MHOKEHHS OPraHU3MOB», «/[BoliHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kinetku Oakrepuity, «CTpOeHUE TIOJNIOBBIX KIETOK),
«Ctpoenue xpomocoMbl», «Knerounbiit mukim», «Pemmukamus JHK», «Murtosy,
«Meriosy, «IIpsiMmoe U HenmpsiMoe pa3BUTHE», «I'aMeToreHe3 y MICKONMUTAIOIIUX U
4eJ0BEeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CrniepMato3ouibl
MJICKOMUTAIOLIETO», «AHIEKIETKAa MIICKONUTAIIIETro», «KapuoknHe3 B KIETKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIiuKauus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHume MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpenaparaxy».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTPOCHHS IOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOMpEnapaTax».

Tema 6. HacsiencTBEHHOCTh U N3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3agaum reHeTUKH. VIcTOpus pa3BUTUA T€HETUKU. Posib UTOIOrMH
U 3MOpHOJIOTUM B CTAaHOBJIICHMM TeHETHUKH. Bkiam poccuiickux u 3apyOesKHbIX
y4EHBIX B Ppa3BUTHE TEHETHUKU. METOoJbl TEHETUKH (THOPUI0JIOrMYeCKUM,
LIUTOT€HETUYECKUM, MOJEKYISIPHO-TeHETUUYeCKUi). (OCHOBHBIE TI'€HETUYECKUE
noHATHUsA. [ eHeTu4YecKas CHMBOJIMKA, UCOJIb3yEeMasl B CXEMaxX CKPELIMBAHUMN.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuaHoe CckKpengBaHue. 3aKOH €IWHO00pa3us THOPUIIOB IIEPBOIO
nokoJieHus. [IpaBuiio JOMMHUPOBAHUS. 3aKOH PaCIICIUIEHUS NPU3HAKOB. | nnore3a
YUCTOTHI raMeT. [1oHOE 1 HeMOoJIHOE TOMUHHUPOBAHUE.

JurubpunHoe  ckpenMBaHue. 3aKOH  HE3aBUCUMOIO  HACII€IOBAHUS
npu3HakoB.  lluToreHerndeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHUS.
AHanu3upytollee ckpenpanue. Mcnoap30BaHre aHATU3UPYIOLIETO CKPEIIUBAHUS
TS OTIpEIeSIeHUsI TEHOTUITa OCOOH.

Cuennennoe HacnegoBaHue npu3HakoB. Padora T. Moprana o cuemieHHoMy
HACJIEIOBAaHUIO T€HOB. HapyleHue cieryieHust TeHOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasi TEOpHUsI HACJIEACTBEHHOCTH. | €HETUYECKHUE KapThI.



['enerrka mosia. XpoMOCOMHOE ONpeAesieHrne mojia. AyTOCOMBI U MOJIOBBIE
XxpomMocoMbl. ['omoramernele M rereporaMeTrHsle OpraHusmbl. HaciienoBaHue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3MeHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACJIEACTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpenbl B HEHACIEACTBEHHOM  U3MEHYMBOCTU.  XapaKTEpUCTUKA
MOAU(UKAIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIi psiJl U BapualluOHHASI KPUBAS.
Hopma peakumu npuszHaka. KonuuecTBEHHbIE M KAUYE€CTBEHHBIE MPU3HAKU M UX
HOpMa peaknuu. CBoMCcTBAa MOAU(DHUKAITMOHHOW H3MEHUYHUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
W3MEHYUBOCTb. Melo3 W TMOJOBOM MpollecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHUUBOCTh. Kitaccudukanyst MyTalyii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIE. YacToTa 1 MpUYMHBI MyTanuid. MyTareHHbIe (aKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOM nu3menunBoctu H. 1. BaBuiosa.

BHesinepHast HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoBeka. Kapumotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEeKa: reHeaJornuecKuil, OJIM3HEIIOBLIN, IIUTOTCHETHYCCKII, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHUIIA:
MOJIHOTEHOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[11P-ananu3a. HacnencTtBeHHble 3a00jeBaHUS 4YEIOBEKA: TCHHBIC OOJIC3HH,
00JIe3HH C HACJIEICTBEHHOW MPEepacroyiOKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W TreHepatuBHbIe MyTanuu. CTBOJOBbIE KIETKU. [IpuHUHMNBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTHKH, TPO(PIIAKTUKA U JICUCHUS TeHETUYECKUX
Oose3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUCHHUE MEIUIIMHCKON
TeHETHKHU B MIPEJOTBPAIICHUH 1 JICUEHUU TeHETUUECKUX 3a001eBaHUi YelloBeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHUE U €T0 IUTOT€HETUYeCKast
OCHOBA», «3aKOH PACIIECIJIEHUS U €T0 IIUTOr€HETUYECKasi OCHOBA», «3aKOH YUCTOTHI
ramer», «lurubpuanoe ckpemmBanuey, «lluTonornyeckre OCHOBBI AUTHOPUTHOTO
CKpeluBaHus», «Menosy, «B3anmMoaencTBre amienbHbIX TEHOBY, «I eHeTnuecKue
KapThl PACTEHUH, )KUBOTHBIX M YeloBeKa», «['eHeTnka moia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUsI, CLEIUICHHOIO C MOJIOM», «KapHOTUIIbI 4YeJIOBEKA U YKUBOTHBIX),
«Buasl m3meHunBocTH», «MoaudukanmoHHas M3MEHUMBOCTHY», «HacnemoBanue
pesyc-paktopay, «['eHeTrka rpymm KpoBu», « MyTalluOHHAs U3BMEHYUBOCTH.

ObopynoBanue: Moaenu-anmuMkKanun  «MOHOTHOPUAHOE CKpEeLIMBaHUEY,
«Hemonnoe momunupoBanuey, «Jurnbpumnoe ckpemnuBanue», «llepexpéct
XpOMOCOM», MUKPOCKOIT U MUKpompernapaT «Jpo3oduna» (Hopma, MyTaruu Gopmbl
KPBUIBEB U OKPACKU TeJa), repoapuit «I'opox moCceBHOM.



JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Jlabopatopuast pabora No 5. «V3ydeHune pe3yiabTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopnas pab6ota Ne 6. «3yuenue MoaudpukarmoHHON N3MEHYMBOCTH,
MOCTPOEHUE BapUALIMOHHOTO PsAJIa U BAPUALMOHHOW KPUBOW».

JlabGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y JIpo30(HIbl HA TOTOBBIX
MUKpoTpenaparax.

[IpakTuueckas pabora Ne 2. «CocraBieHHE M aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenmekuusl Kak HayKa M MPOLECC. 3apOKIAEHUE CEIIEKUMU U JOMECTHUKALUA.
VYuenue H. . BaBuiioBa o nmeHTpax mpoucXoxACHUS 1 MHOTOO0OPa3us KyJIbTyPHBIX
pactenunil. LIeHTpbl NpOUCX0XKAEHUS JOMAIIHUX KUBOTHBIX. COpPT, TOPOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAUBUIYAJbHBINA OTOOPHI B
CENEKIIMM pPACTEHUM M JKUBOTHBIX. OIllEHKa JKCTEpbepa. bIM3KOpOACTBEHHOE
cKpemmBaHue — WHOpuAWHT. Ywucras nuHusA. CKpemuBaHWE YWUCTHIX JTUHUH.
['erepo3uc, wim rubpuanas cuia. HepoacTBeHHOE CKpeluBaHWE — ayTOPHUIMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickycCcTBeHHbBIN MyTareHes U nojiy4eHue
MOJIUIUIOUIOB. JIOCTHKEHNUS CEIEKIUH PACTEHH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHONOrUsT Kak OTpacib NPOW3BOACTBA. ['€HHAs WHMKEHEpHUs. OTalbl
co3nanus pekomOunantHod JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kiierounsie KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTEHUH.
KiioHnpoBaHne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

OKoyiornyeckue W dThueckue  mnpobiembl. MO  —  reHeTHuecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

IToptpers: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanHoB.

Tabnupel u cxeMbl: Kapta «lleHTpbl NPOUCXOXKACHUS W MHOTrooOpasus
KYJbTYpPHBIX pacTeHuit», «I[lopoabl ToMalHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ©. BanoBay,
«[Tomummongus», «OO0bekThI OWoOTexHONOTHHY, «KileTouHble KyIbTYpHI |
KJIOHHpOBaHKe», «KOHCTpyHpoBaHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIOJ0B U KOPHEIIJION0B JUKHUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03UCTBEHHBIE PACTCHUS.

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

Okckypcusi«OCHOBHBIE METOAbl M JOCTHKEHUS CEJEKIHMH pPACTEHUW H
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHILIMIO, MIJIEMEHHYO bepmy,



COPTOMUCHBITATEIbHBIM  YyYacTOK, B TEIUIMYHOE XO34MCTBO, J1aOOpaTOpHUIO
arpOyHHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KUIACC

Tema 1. JBoIOIMOHHAsSE OHOJIOTHS.

[Ipennoceuiku BO3HUKHOBEHUS HBOJIOLUOHHON TEOpUU. DBOJIOLHUOHHAS
Teopust U €€ MecTo B OUOJNOruu. BiusiHue 3BOJIIOIMOHHONW TEOpUU HA PA3BUTHE
OHMOJIOTUU U APYTHX HAYK.

CuzerensctBa 3BoOLUU. [lameoHTOIOrMYECKHE: IOCIIEI0BATENBHOCTD
MOSIBJICHUS BUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, TMEPEXOJHbIE (HOPMBI.
buoreorpaduyeckue: cxocTBo U pazinune GayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA W PA3NHUUAg AMOPHOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: T'OMOJIOTUYHBIC, AHAJIOTUYHbIE,
pyAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTeHd Yy BcCexX
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. IIpeanochliku BO3HUKHOBEHUS
JapBUHU3MA. J[BMOKyIIME CHJIbI HBONIONMU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE NPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEeIeiIEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boouu (CTI) u e€ 0CHOBHBIE MOJI0KEHHUS.

MuxkposBosonus. [lomynsuus kak eAMHKUIIA BUAA U SBOJTIOLUH.

JBrxymme cuibl ((pakTopbl) PBOJIONHMKM BUAOB B Ipupojae. MyTallmoOHHBINA
mpolecc ¥ KOMOWHATUBHAs M3MEHYMBOCTH. [lomynsiMoHHBIE BOJHBI U Jpeiid
redoB. M3omsuus u Murparusi.

EctecTBeHHBII 0TOOp — HamnpaBiIAlOMMK (QakTop 3BoIOUUA. DOPMBI
€CTECTBEHHOT0 0TOOpA.

[IprucnocoONeHHOCTh OpPraHU3MOB KaK pe3yJbTaT 3BOJOUMH. [Iprmepsl
MIPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(d03bl U UANOATATITAIIUH.

Bun wu BumooGpazoBanme. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUI000pa30oBaHus: reorpauyeckoe, IK0JI0rM4ecKoe.

MakposBosonsi. PopMbl  ABONIOLMU:  (PUIIETUYECKAs, JIMBEPreHTHas,
KOHBEpreHTHasl, napayenbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxIeHHEe OT HECNEeNHAIM3UPOBAaHHBIX NpelnkoB. IIporpeccupyronas
crenuanu3anus. AJanTuBHas pajauarus.

JlemoHcTpanum:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M.
bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.



Tabnuup! U cxembl: «Pa3BuTHE OpraHNYECKOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoprOBI  3a
cyiiectBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOro0o0pasme COpToB PACTCHUID,
«MHorooOpazue  mopoa  KUBOTHbIX»,  «llomymsuum»,  «MyTanuoHHas
U3MEHUYUBOCTE», «ApoMopdo3b», «Waumoamantauumn», «OO0mas aereHepauus,
«/IBmkymue cunbel 3Bofonun», «Kapra-cxema wapmpyra myremectBus Y.
HapBuna», «bopbba 3a cymiecTBoBaHue», «IIpucrnoco0JIeHHOCT OPraHU3MOBY,
«["eorpaduueckoe BUI000pa3oBaHNEe», « IKOJIOTHIECKOE BHI000PA30BAHUEC.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIOMOB M CeMsiH, KoiuieKiusi «[Ipumepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
YKUBOTHBIX», MOJieJb «OCHOBHBIE HAIIPaBJICHUS JBOJIIOIUNY», O0BEMHAS MOJIEIb
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpadpuueckas kapra wmupa, KoJuleKuus «DPopMbl COXPaHHOCTH
MCKOMAEMBbIX JKMBOTHBIX M pacTeHuil», Mojenp ammmkanus «llepexpéct
XpOMOCOMY, BIIAJKHBIE IIpenapartsl «PazButue HacekoMoro», «PazBurtue JISTyLIKny,
mMukpomnpenapar «Jpozodunay (Hopma, MyTaruu GOpMbI KPBLIBEB U OKPACKHU TETIA).

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUION.

Jlabopatopnas padota Ne 2. «Onucanue npucrnocoOJIeHHOCTH Opranu3ma u eé
OTHOCHUTEIJIBHOTO XapaKTEpay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE )KU3HU Ha 3emuie.

JloHayuHbBIE TIpEICTABICHUS O 3apOKICHUM XKU3HU. HayuyHble THIIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emuie: abuoreHe3 W mnaHcnepmus. XUMHYEcKas
HBOMIOIUS. AOHMOTEHHBIM CUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEepUMEHTAIbHOE MOATBEPKIACHUE XUMUYECKON 3BOMIOINK. HauanbHbIe Tanbl
ounonornyeckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHUE MPOTOKJIETKH. lIepBble KIETKM M KX SBOJIOLUSL.
DopMHUpPOBAHNE OCHOBHBIX TPYIII JKUBBIX OPTraHU3MOB.

Paseutne xxu3Hm Ha 3emuie mo 3pam u nepuojaM. Karapxen. Apxeuckas u
nporepo3oiickas Hpbl. [laneo3olickas spa u €€ mnepuoabl: KEeMOPUMCKUIA,
OPZIOBUKCKHH, CUITyPUNUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHU.

Me3so30lickas spa U €€ epuoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaliHozoiickass »pa W €€ mNepuoAbl: MNaJCOrCHOBBI, HEOICHOBBIM,
AHTPONOTE€HOBBIM.

XapakTepucTUKa KIMMaTa U IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOIIUU PACTUTEIIBHOTO M JKHMBOTHOTO MHpa. Apomopdo3bl y pacTeHHl u
KUBOTHBIX. [I0siBIIEHNE, paclBET U BBIMUPAHKE TPYII KUBBIX OPraHU3MOB.



Cuctema OpraHUYe€CKOTO MHpa KaK OTpakeHHe »dBoytonud. OCHOBHBIC
CUCTEMATHUYECKHE IPYNIbl OPraHU3MOB.

OBOJIIOIMS YETIOBEKa. AHTPOIOJIOTUA KaKk HayKa. Pa3Butue npeacTaBiIeHU o
MPOUCXOKICHUHM 4YeJoBeka. Meroabsl u3ydyeHus aHTponoreHesa. (CxoncrtBa u
pazinuusl 4eJI0BeKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEJIOBEKA.

JBuxyiue cuibl (pakTopsl) anTponorene3a. HacneacTBeHHast U3MEHYHUBOCTD
U ecTeCTBEHHbIM 0TOOp. OOLIEeCTBEHHbIH 00pa3 >KM3HU, WU3TOTOBIICHHE OPYIUN
Tpy/a, MBIIJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsmui, YenoBek HeaHIepTanbCKuM, YemoBek
pasymubiii. Haxojgku HCKOMmaeMmbIX OCTaTKOB, BpEMsl CYIIECTBOBaHMS, OOJACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY I

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMEOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpuaibHasi),  MOHIOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEeJIOBEYECKUX pac K YCIOBUSAM CYIIECTBOBaHUs. EJIMHCTBO 4UelOBEUECKUX pac.
Kputuka pacuszma.

JleMoHCcTpanuu:

IToptpersr: ®@. Penu, JI. Tlactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JapBuH.

Tabmupel 1 cxembl: «BosnukHoBenne ColHEUHON cHCTeMbl», «Pa3Buthe
opraHuyeckoro mupa», «PactutenpHas kietka», <OKuUBOTHas  KieTKay,
«IIpokapuotnueckas kieTtka», «CoOBpeMEHHas CHUCTeMa OPraHUYECKOr0 MHPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMSI 4YEJIOBEKAa M YEJIIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMUECKUX  HAXOJIOK  MPEJIKOB
COBPEMEHHOI'0 4YeJNOBeKay», «lpeBHenmmue oam», «pesBaue moan», «llepBbie
COBPEMEHHBIE JTI0JIN», «HeT0BEYECKHUE PACHD.

O6opynoBanue:  mynsiku  «lIpoucxoxaeHue  denmoBeka»  (OHOCTHI
aBCTpaJONuUTEKa, MUTEKAHTPOIa, HeaHJepTaiblla, KPOMaHbOHIIA), CJICNKH WU
M300paXeHUsT KaMEHHBIX OpYyAHil TEPBOOBITHOTO YeEJIOBEKa (KaMHU-YOMIIEPHI,
pyomna, ckpebia), TEOXpOHOJOTHuYecKas Ta0nuia, KOUIeKuus «DopMbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpaKTHYEeCKHEe PadoThI:

[Ipaktuueckast padota Ne 1. «/3yyeHue UCKOMAaEMbIX OCTaTKOB PACTEHHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

OKcKypeHst «IBONIOLKSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WIN KPAaeBEIUECKUN My3€eil).

Tema 3. Opranu3Mbl 4 OKpY:KaIas cpeaa.



DKoJorus Kak Hayka. 3aJaud ¥ pa3eibl 3KOJOTUH. MeTOIbl 3KOJIOTMYECKUX
UCCJIEI0BAaHUNA. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAS, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPUOPTIaHU3MEHHAI.

Okonorunyeckue (akrtopel. Krnaccupukanuss 5KOJOTHYECKHX (PAKTOPOB:
abuoTnueckue, OHOTHYECKHME U aHTPOMOreHHbIe. JlelcTBHE HSKOIOTHYECKUX
(haKkTOpOB HA OPraHU3MBI.

Abuotndeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOIN3M.
[IpucnocoGnenust OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonoruyeckue puTMBbI.

buotnyeckue ¢pakTopsl. Buibl OMOTHYECKUX B3aUMOAECHCTBUI: KOHKYPEHIUS,
XUITHAYECTBO, cuMOM03 u ero (opmel. [lapasutuszm, kooreparus, MyTyaau3M,
KOMMEHCAIIM3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HadyeHre OUOTHMYECKUX B3aUMOJECUCTBUI IS CYIECTBOBAHMSI OpPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTHKU nomyjsiuud. OCHOBHBIE IOKA3aTENH
MOMYJISIUN: YUCJIEHHOCTh, IUIOTHOCTb, POXKJIA€MOCTb, CMEpPTHOCTb, IPHUPOCT,
mMurpanus. J[uHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ peryJsius.

JleMoHCcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, D. ['ekkensb.

Tabnumel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenbpl 0OUTaHUS
opranu3mMoBy», «®dDoronepuoausm», «llonymnsiiun», «3aKOHOMEPHOCTH pOCTa
YHCIICHHOCTH NOMyJISuU HHY30puu-Ty Penbkny, «Ilutessie menm.

JlabGopaTopHble U NpaKTHYEeCKHE PAadOTHI:

JlaGoparopnas pabora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHUSY.

Jlabopatopnas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[IpakTuueckast padota Ne 2. «I[ToAcUYET MIOTHOCTH MOMYJISIITUN Pa3HBIX BUIOB
pacTeHu».

Tema 4. CooOmecTBa ¥ IKOJIOrHYECKHE CHCTEMBI.

CoobmiectBo opranu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BHIOBAas,
MpOCTpaHCTBEHHas, Tpoduueckas (muimieBas). Bunbl-nomunantel. CBs3u B
OHOLIeHO3E.

Dkoyiorudyeckre cuctembl (dkocucTeMmbl). I[loHsiTHe 00 »dKocUCTEME U
ouoreoneHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPIHUHU B SKOCHUCTEME.
Tpoduueckue (nuuieBbie) ypoBHH 3KocucTeMbl. [Tuiessie nienu u cetu. OCHOBHbBIE
MOKAa3aTeld 3KOCHCTEMbl: OHOMacca, MPOAYKIUSA. OKOJIOTMYECKHUE MNUPAMMJIbL:



NPOAYKIMU, YHUCICHHOCTH, Ouomacchl. CBONCTBAa H3KOCUCTEM: YCTOWYMBOCTb,
camoperyJsinusi, pazsurue. CyKkieccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOWHOIO
WJIM IIUPOKOJIMCTBEHHOTO JIeca.

AHTpPONOr€HHBbIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonornueckoe u X035iCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (akrop ycToHuumBOCTH 3KocucTeM. CoxpaHeHHE
OMOJIOTHUYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTPyKTypa
ouochepnl. XKuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
I100aIbHOM 3KOCUCTEMBL. J[MHamMuueckoe paBHOBecMe€ M oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThI BelecTB U OMOT€OXUMHUYECKUE ITUKIIBI JIEMEHTOB (yTiepo/a,
a3oTa). 30HaIbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHHUs B Orocdepe.
['moGanbHbBIE 3KOTOTUYECKUE TTPOOTIEMBI.

CocymiecTBoBaHMe MPUPOIBI U yenoBedecTBa. CoxpaneHue 6uopaznooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OcCHOBa palMOHAIBHOIO YIPaBICHUS
IPUPOIHBIMU PECYPCAMU U UX UCTOIb30BaHue. JloCTHKEHUST OMOJIOTUH U OXpaHa
MIPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubr u cxembl: «[lumesbie 1enu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenu nutanusy, «IKOJOTUYECKAS] NUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jjeca», «buorneHo3s BomoéMa», «ArporeHo3», «lIpuMepHbie
AHTPOITOI'€HHBIC BO3JACHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arpPS3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeMias coctaBistonas ouocheps,
«®akTtopel  gerpagauumud  nouB»,  «llapuHukoBbiii  3ddexT»,  «DakTOpbI
pPaZMOAaKTUBHOTO 3arps3HeHuss Ouocdepb», «OOwmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B 6uochepe», «KpyroBopor azota B Ipupoae».

O6opynoBanue: Mojenb-anmiaukanus «TunudaHble OMOIEHO3bI», Tepbapwii
«PacturenbHbie coobiiecTBay, Kojuiekuuu «buoienos», «Bpenurenn BaxHEUIINX
CEILCKOXO3SIMCTBEHHBIX KYJIbTYpP», TepOapuu U KOJUICKIIUU PACTCHUMN U )KUBOTHBIX,
MpUHAJJICKAIIUE K Pa3HBIM SKOJIOTMUECKUM TpyIinam oJiHoro Buaa, KpacHast kaura
Poccuiickoit ®enepanmn, wu300pakKeHUS OXpaHSEMbIX BHJOB pAcTEHUH U
YKUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA I[IPOIPAMMLI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pe3ysbTaTam
OCBOEHHUs OOy4YaloIMMHUCA TporpaMMm cpeaHero oOiiero  oOpa3oBaHMUS:
JUYHOCTHBIM, METAIIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeameTra «buosmorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONIME: OCO3HAHKE OOYyYarOIIMMUC POCCUICKON
rPaXXJaHCKOM UJAEHTHYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENCNICHNI0, HaJM4yhue MOTHBalMM K  OOy4YeHHio  Ouojoruw,
[EJICHANPABICHHOE DPa3BUTHE BHYTPEHHHUX YOEKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH U MCTOPUUECKUX TPAJAUIMN Pa3BUTHUA OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCS PYKOBOJACTBOBATHCS B CBOEHU
JEATENbHOCTH [I€EHHOCTHO-CMBICJIOBBIMM YCTaHOBKaMH, NPUCYLIIMMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHMS MHpeameTa «buonorus» AOCTUTAKTCA B
€AUHCTBE YYEOHOM U BOCIHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE IMpaBUJIAaMU U HOPMaMU
MOBEJCHUS W CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEHW TMO3WIMU JIMYHOCTH, NATPUOTU3MA,
YBQXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACIEIUIO U
TpaguUMsM MHOTOHAallMOHalbHOrO Hapoaa Poccuiickoii @enepanuu, NpUpoae H
OKPY’KarolIEn Cpee.

JluyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYJAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOro OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa U OMbITA JIECITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAaIlpPaBIICHUU
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1)rpamaancKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUaIOIIEerocsi Kak akTUBHOTO U

OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBAXKEHHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATETLHOCTH MTPH CO3/IAHNN YUEOHBIX
MPOEKTOB, PEIICEHUH Yy4YeOHbIX U T[IO3HABATENbHBIX 3a/a4, BBINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3WIIMI0 110 OTHOMIICHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C PA3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA [IEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B TPOILIECCE COBMECTHOI'O BBHITIOJTHEHUS
y4eOHBIX, TIO3HABATEIbHBIX ¥ HCCJIEAOBATEILCKUX 3a7ad, YBAKHUTECIBHOTO
OTHONIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpPHU OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATETLHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHUCKON IpakTIaHCKOW UISHTUYHOCTH, TATPUOTU3MA,
YBAKEHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepen PoinHoM, roproctu
3a CBOM KpaH, CBOK PoIMHY, CBOM f3BIK M KYJIBTYPY, IPOLUIOE W HACTOSILEE
MHOTOHAIlMOHAJIbHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHUE K MPUPOJHOMY HACIEAUIO U MaMSTHUKAM TTPUPO/IBI,
JTOCTHKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BuUTHE OMOJIOTHMH, MOHUMAHUS 3HA4Ye€HHUs] OWUOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBA;

uaenHas yOexXI€HHOCTh, TOTOBHOCTh K CIY>K€HHMIO M 3amure OTeuecTtsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOIO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pElICHUs,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOSHUE YCTONYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJMTEIISIM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOT'O TIPUHATHUS LIEHHOCTEH CEeMEHHON JKM3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs ACTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMAHUE IMOIMOHATBHOTO BO3/ICHCTBUSI JKMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usnuyeckoro BocnutaHusi, GOpMUPOBAHMUS KYJIbTYPbI 310POBbSl U
IMOIMOHAJIBLHOTO 0JIaronoJIyYns:

MOHMMAaHUE U peanu3alus 3J0pOBOTO 1 6€30macHOro oOpa3a JKU3HH (310pOBOE
MUTaHKUEe, COOJIIOCHNE TUTUEHUYECKUX MPABUI U HOPM, COATAaHCUPOBAHHBIN PEKUM
3aHATHA W OTHObIXa, peryjspHas (u3nyeckas aKkTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (pr3mdyeckomy u
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE 1IEHHOCTH TPaBUJ HHJIUBUAYAIHHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUs1);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JICSITEIIbHOCTD;

MHTEpEC K Pa3InYHbIM cdepam npodhecCHuOHANbHOU JeATEIHbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymield mnpodeccud | Pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 W CaMOOOpPA30BaHHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHONICHHE K IPUPOC KaK HCTOYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJIbTYphl: MPUOOpPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OILEHKM WX BO3MOXHBIX TMOCIEACTBUM IS
OKPYXarUIEN CPEIbL;

OCO3HAHUE TJ00ALHOIO XapakTepa JKOJIOTHYECKHX MPOOJIeM M MyTell uX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOpPETAEMBbIEC TPHU U3YUECHUU OMOJIOTHH 3HAHUS
M yMEHUS Tpd  pEHIeHuH  TpoOsieM, CBSA3aHHBIX C  palMOHAIbHBIM
MPUPOJIONIOIb30BaHUEM  (COOMIOICHUE  MpaBWwi  TOBEJICHUST B MPHUPOJE,
HalpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHJIOB,
sKOCHUCTEM, Orochepsl);



aKTUBHOE HENPUATHE ACHUCTBUM, IPUHOCAILNX BPE OKPYKAOIIEH MPUPOTHON
cpene, yMeHHe MPOrHO3UPOBATh HEOIArONPHUITHBIE 3KOJOTHYECKHE MOCIEACTBHS
MPEANPUHUMAEMBIX IEMCTBUM U NPEIOTBPALIATh UX;

HaJIMYKUE PA3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS, YKOJIOTHYECKON KYJIBTYHI,
OIBITA NEATEIBHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMM B IO3HABATEIbHOW, KOMMYHMKATHBHOM M COLHAAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUUECKOMN JIESATEIBHOCTH dKOJIOTHYECKON
HaIIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

C()OPMUPOBAHHOCTb MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSL HAYKW M OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl KaK CpeIcTBa
B3aUMOJICHCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHUMaHUE CHeUUPUKH OHOJOTMM KaK HAyKd, OCO3HaHUsA €€ poJu B
(GOpMHpPOBaHUM PALMOHAIBHOIO HAYYHOI'O MBIIIJIEHUS, CO3[JaHUU LIEJIOCTHOTO
IPEJCTaBICHU 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE HPHUPOJIbI, YeJOBEKa U
o01iecTBa, B IO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH MpoOsIem
COXpaHEHMs IPUPOJIHOIO PABHOBECHS,

yOEKIEHHOCTh B 3HAYMMOCTU OHOJIOTMM JJIsi COBPEMEHHOM LMBWIN3ALNU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTHUS MEIULMHBI, CO3JAaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh PECypCHble  NPOOJEMBI  Pa3BUTHS
4eJI0OBeUeCTBa, MOKCKA MyTeH BBIXOAA M3 INIOOATBHBIX IKOJIOTUYECKUX MPOOJIeM U
obecrieueHus1  INepexoja K  YCTOMUMBOMY — pa3BUTHIO,  palMOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOTMYECKUX 3HAHUM B LEIsIX
NOBBIIIEHUSI O0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJTILHOM rpaMOTHOCTU OOydaromuxcs, GopMHpyeMoil
IIPU U3yYEHUH OMOJIOTHH;

MTOHUMAHUE CYLIIHOCTH METOJOB ITO3HAHUS, MCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh MOJydYaeMble 3HAHUS Ui aHalu3a |
OOBSICHEHUSI SIBJICHUI OKPYXAlOIIero MUpa M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3AKIIOUYEHUS HA OCHOBE HAay4HbIX (AKTOB HU
MMEIOIIMXCS JAHHBIX C LIEJbIO MMOTYYE€HHS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS IS
pelIeHus mpodyieM B PeaibHBIX )KU3HEHHBIX CUTYAlIHAX;

OCO3HAHME LIEHHOCTUM HAYYHOM JEATEIbHOCTH, T'OTOBHOCTb OCYIIECTBIISATH
IIPOEKTHYIO U UCCIEN0BATENBCKYIO AEATENBHOCTD NHIANBUAYAIBHO U B TPYIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AaKTHBHOMY IOJYYEHHIO HOBBIX 3HaHMM 1O OWOJIOTUU B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus»
BKJIFOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHHUS O0YyYaIOIIUXCSA
MEXIUCUUIUITMHAPHBIE (MEXIIpEAMETHbIE) OOLIeHaYyYHbIe TOHATHSA, OTpakarollue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIus, SBJICHHE, IPOLECC,
CUCTEMa, Hay4YHbIM (akT, NPUHIMUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleI0BaHNe, HA00IeHEe, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
ydeOHble JeiCTBUS (TMO3HABAaTEIbHbIE, KOMMYHHKATHUBHBIC, PETYJIATHUBHEIC),
oOecrneunBaromue GpopmupoBaHue GyHKIIMOHATHHOW IPAMOTHOCTH M COLIMATILHOMN
KOMIIETEHIIUH  OOYYaroMIMXCs, CHOCOOHOCTh OOyYarouuxcsi HMCIOJIb30BaTh
OCBOEHHbIE MEKIUCIUIUITMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbIE
yueOHbIE IeUCTBUS B TO3HABATEILHON U COLIMAIBHON ITPAKTHUKE.

MetanpeaMeTHble pe3yibTaThl OCBOCHHSI TMPOTPaMMbl CPETHETO OOIIEro
o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMHU M03HABATEIbHBIMH
AeCTBUSIMM:

1)0a30oBble JIOrMYeCKHUe AeiiCTBUS:

CaMOCTOSITENFHO  (OPMYNIHpPOBaTH W aKTyaJU3UpOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHUS
(ananu3za, cuHTE3a, CPaBHEHMU S, KiIacCUpUKaAIIUU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATUM (BBIAEIATHh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSI3M C IPYTUMH MOHATUSAMH);

ONpENENATh LEIU JEATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUHM UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEIBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCII0JIb30BaTh OMOJIOTMYECKHUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUUI
YKUBOM MTPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYKIEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
AHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM M IPOTUBOPEYHS. B PacCMATPUBAEMBIX
SBJICHUSX, (POPMYITUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENIbHBIE CPEACTBA JUIsl TPEACTABIICHHUS CYIIECTBEHHBIX
CBSI3¢ M OTHOIICHMH B M3YYaEMBIX OHOJIIOTUYECKUX OOBEKTaX, a TakkKe
IPOTUBOPEUYHMI PA3HOTO POJAA, BBISIBICHHBIX B pPa3iMYHbIX HH(POPMAIIMOHHBIX
VCTOYHHKAX;



pa3pabaTblBaTh IUIAH PELICHHUs] TPOOJEMbl C y4ETOM aHAIM3a UMEIOIIUXCS
MaTepHaAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHUBBI B ICSITEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTaTOB
LEJISIM, OLICHUBATh PUCKU MOCJIEACTBUN AESITEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTY B YCIOBUAX PEaJIbHOT0, BAPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELIEHUH KM3HEHHBIX MTPOOJIEM.

2)0a30BbIe MCCJIeI0BaTEIbCKHE AeiiCTBUSA:

BJIa/IETh HaBbIKaMU y4eOHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JESTENbHOCTH,
HaBbIKaMHU  pa3pelieHusi MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOO0B PEUIEHUsI PAKTUYECKUX 3a]1a4, TIPUMEHEHHIO
pa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh Pa3JIMYHbIE BUJbl JIEITEIBHOCTH II0 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTaluM, MPeoOpPa3OBAHUIO M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYalMsIX, B TOM YKCJIE TIPHU CO3/IAHUU YUEOHBIX U COLUATbHBIX IPOEKTOB;

(opMHpOBaTh HAyYHBI TUI MBIIUIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMU;

CTaBUTb M (OPMYJIHPOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOMN
NEATENBHOCTH U KU3HEHHBIX CUTYALIHSIX;

BBISIBJISITh [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpoOBaTh 3ajaady,
BBIJIBUTATh THUNOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTHI JJI 10Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh ApaMETPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATh LEJICHAIIPABICHHbII TOUCK MEpeHoca CPEeACTB M CIOcOo00B
JeHCTBUS B TPOPECCUOHANBHYIO CPELLY;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JacTH
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OPUTMHAIBHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOITYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopMmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(pOpMAIUH (TEKCTE yU4eOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEepaTrype, OHOJOTHYECKUX CIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAJIM3UpPOBATh
MH(GOPMALIMIO Pa3INYHbIX BUJOB U (POPM IMpENCTaBICHUS], KpUTUUECKH OLIEHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;



dbopMyIMpoBaTh 3aMpoOChl U MPUMEHATH Pa3IWYHBIE METOABI MPU TIOUCKE U
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOU ISl BBHITOTHEHUS YUCOHBIX
3a/ay;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KyJIbTYPYy aKTUBHOTO MCIIOJIB30BAaHUS Pa3IMUHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMy  TIpeaCTaBICHUA
ouonorunueckoit nHpopmanyu (cxemspl, rpaduKy, TMarpaMMbl, TAOTUIIBI, PUCYHKH U
Apyroe);

UCIOJIb30BaTh HAyYHbIA #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Onojornyeckod HMHPOpMalUMe: MTPUMEHATh XHUMHUYECKHE, (U3UUYECKUE U
MaTeMaTHYeCKUe 3HAaKH W CUMBOJIbI, (popmysbl, abOpeBHATypy, HOMEHKIATYpY,
UCIONb30BaTh M MpeoOpa3oBbIBaThb  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HaTJIATHOCTH;

BJIa/JIeTh ~ HABBIKAMH  PACIO3HABaHMSA W 3alIUTHl  HHPOpPMAIHH,
nHGOPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OgyaseHue yHMBePCAJIbLHBIMH KOMMYHUKATUBHBIMU JeHCTBUSIMMU:

1)o01menne:

OCYIIECTBJISATh KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOre WM JIMCKYCCHM MO CYIIECTBY OOCyXaaeMoi TeMbl (YMEHHE 3a/71aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS MpesiaraeMoin
3aJa4i, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMHA JAPYTHX YYaCTHHUKOB
JIAaJiora Uin JUCKYCCHUH);

pacno3HaBaTh HeBepOaJlbHbIE CpEACTBA OOIIEHMs, TOHMMATh 3HAYEHUE
COLIMATBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYalWH,
YMETh CMATYATHh KOH(JIMKTHI H BECTH IIEPETOBOPHI;

BJIAJIETh Pa3jIMYHbIMM CHOCOOAMU OOILEHUS U B3aUMOJECHCTBUS, NOHUMATh
HaMEPEHUs IPYTUX JIIOJIeH, MPOSIBISATh YBAXKUTEIbHOE OTHOIICHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIupoBaTh CBOM BO3PAKEHHUS,

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAS AesITeJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThI MPU PEIICHUU OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHHs TPYNIOBLIX (HOPM B3aMMOJIECHCTBUS MPHU PELICHUH Y4eOHOM 3a1a4H;

BbIOMpaTh TEMAaTUKYy W METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 4jieHa KOJIUICKTHBA;

OpPUHUMATh 1IeJIM  COBMECTHOM  JESATENbHOCTH, OPraHU30BbIBATH U
KOOPAMHHUPOBATh JEHCTBUS TO €€ JOCTI)KCHHIO: COCTAaBISTh IJIaH JIEHCTBUH,



pacnpesnensaTh poiad € YYETOM MHEHHMH Y4YaCTHHKOB, OOCYXKIaTh pEe3yJIbTaThl
COBMECTHOU pabOThI;

OILICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXK/IOTO yUYaCTHUKA KOMAH bl B OOIIHIA
pe3yiabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npejJiaraTb HOBBIE IIPOCKTHI, OILEHHBATh UJEHU C TO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TOBEACHHUE B PA3JIUYHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPYECTBO W BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OBJjiajieHne YHHBEPCATbHBIMH PEryJATHUBHBIMU AeHCTBUSIMH:

1)camoopranusanms:

WCIIOJb30BaTh OWMOJOTUYECKUE 3HAHWUS I BBISBICHHS MPOOJIEM U UX
pEIICHHS B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTUYECKHX 3HAHWUW II€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JEHCTBHSX M MOCTYNKAax MO OTHOLIEHHUIO K JKMBOHM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILIECTBIIATh IO3HABATENIBHYIO JIESTEIBHOCTD, BBISBIATH
po0IeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEILHO COCTABIISTH IJIaH PEIICHHS TPOOIEMBI C YUETOM UMEIOIITUXCSI
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JaBaTh OLICHKY HOBBIM CUTYaIIUSIM;

pacHIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEAOYTESHUN;

JieaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW DPYIUIUU B
pPa3HBIX O00JIACTSX 3HAHMM, IOCTOSIHHO TOBBIINIATH CBOW 00pa30BATENbHBIN H
KYJbTYPHBII YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM;

BIAJCTh HABBIKAMHM  TO3HABATENbHOW  pediaekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JIEHUCTBU M MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PEQIICKCUU IS OLEHKH CUTyalluu, BbIOOpa
BEPHOT'O PEIICHUS;

yMETh OIICHMBAaTh PUCKHM U CBOEBPEMEHHO NPUHUMATh pPEUIEHUS 10 UX
CHUKEHHUIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTHX IIpU aHajdu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;



3)npunsaTue cedst U APyrux:

MPUHUMATH Ce0sl, TOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHAMAaTh MOTHBBI M apryMEHTbl JPYTUX @PU aHalIu3€ pe3yJbTaTOB
NEeSITENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKU;

pa3BUBATh CIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUN JPYTOTO YETIOBEKA.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeametHblie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue A yuedHoro npeamera «buomorus»
HAy4YHbIE 3HAHUSI, YMEHHUS U CIOCOOBI IEWCTBUI MO OCBOCHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHWM, BUABI IE€ATEIbHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUHM B Pa3iMYHBIX Y4EOHBIX CHUTYallUAX, a TaKXKe B PealIbHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenmMerHbie
pe3yJbTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHMS yyeOHOro npeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUIA O MECTE U POJIH OMOJIOTUHU B CUCTEME HAYYHOI'O
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHUpa MU HAyYHOTO MHMPOBO33PEHHS, O BKJIAJE POCCUHCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIHUOHAIHHON
I'PAMOTHOCTH Y€JIOBEKA JJIsl PEILICHHS )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJEpPKaHUE OUOJIOrMYECKUX TEPMUHOB M MOHSITHI:
KHU3Hb, KJIIETKA, OPraHu3M, MeTab0JIu3M (0OMEH BELIECTB U NPEBPALLEHUE SHEPTUH),
roMeoctas (caMoOperyJysiusi), YpOBHEBas OpraHu3alus J>KUBBIX  CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOYKLIHUA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE u3/araTb OWOJIOTUYECKHWE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTaIlMOHHAs, IEHTpaJibHasg JOrMa MOJEKYJsipHON Ouosorun), 3akoHbl (I
Mengens, T. Moprana, H. 1. BapuiioBa) u ydyenus (0 LeHTpax MHOrooOpasusi u
MPOUCXOXK/IEHUSI KyJIbTYpHBIX pacTeHuit H. Y. BaBuiioBa), onpeaensiTh rpaHUIbl KX
IIPUMEHMMOCTH K KUBBIM CUCTEMAM,;

YMEHHUE BJIAJIETh METOJaMU HAYYHOT'O IMO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONMCAHUE XUBBIX CUCTEM, IIPOLICCCOB U SIBJICHMM, OPraHU3alMs M IPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBU’KEHUE THUIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE MOJYYEHHBIX pPe3yJIbTaTOB,
VCIIOJIb30BaHHBIX HAYYHBIX MOHSITHUH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAaHMM MOJIyYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIJICIATh CYyIIECTBEHHBIC TIPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKICTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHA BEIECTB U TMPEBpAICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUIACTHYECKOTO W DHEPreTMYeckoro oOMEHa, XEMOCHMHTEe3a, MHUTO03a, Meno3a,
OIUTOJIOTBOPCHUS, PA3MHOKCHHUS, WHIUBHUIYyAIBHOTO Ppa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMCHSATH TOJyYCHHBIE 3HAHUS ISl OOBSICHEHHS] OMOJOTHYECKHUX
MPOLIECCOB U SIBJICHUU, JJIsI NMPUHATUS NPAKTUYECKUX PELUICHUHA B MOBCEIHEBHOU
KU3HU C IIeNIbI0 o0ecredeHus: Oe30MacHOCTH CBOETO 3/I0POBbS M 370POBBSA
OKPY KaIOILIUX JIOJEH, COOMI0/IEHN HOPM IPaMOTHOI'O MOBEICHUS B OKpYKaroLeh
MPUPOIHON cpese, MOHUMaHWe HEOOXOMMMOCTH WCIOJIB30BAHUS JIOCTKEHUN
COBpEMEHHOW  Owonoruu W OHMOTEXHOJOTWA Ui PalMOHAIBHOTO
MPUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh JJIEMEHTApHbIE TE€HETUYECKHUE 3aJlayd Ha MOHO- U
TUTHOPUIHOE CKpENIMBaHWE, CICTUICHHOE HACJeIOBaHWEe, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HACJIECIOBAHUS TMPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBIMOJHATh JIA0OpAaTOpHBIE M MpakTU4YecKue paboThl, COOI0ATh
npaBuiia mpu pabore ¢ yueOHbIM U Ta00PaTOPHBIM 000PYI0OBAHUEM;

YyMEHUE KPUTHYECKH OIEHUWBAThb U HHTEPIPETHPOBATH HHGOPMALIHIO
OMOJIOTHYECKOTO COJEP)KAaHMs, BKIIOYAMONIYIO TICEBOHAYYHBIC 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYTHO-TIOMYJIIPHBIC
MaTepHalibl), STUYECKHUE aCMEeKThl COBPEMEHHBIX HCCIEAOBAaHHN B OHMOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE IMCBMEHHBIC M YCTHBIE COOOIICHUS,
0000mmas 6uosoTHUecKyr0 HHGOPMAIMIO U3 HECKOIHKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh TOHATHITHBIN armapaT OHMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» 6 11
KJlacce TOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUA O MECTE W POJU OMOJOTHU B CHCTEME HAYYHOTO
3HaHMS €CTECTBCHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHs, O BKIAJE POCCHHCKUX WU
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JOBEKa ISl pEIICHUS )KU3HEHHBIX 3a/1a4;

yMEHHUE PACKPBIBATH COACPIKAHNE OMOJIOTUYECKUX TEPMUHOB M MMOHSATHIN: BH/I,
MOMYJISANNS, TEHOMOH, DSBOJIONHS, ABWXKYIIWE CHIbI ((aKTOPBI) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUJI000pa30BaHUE, JKOJOTUYECKHE (AKTOPHI,
HDKOCUCTEMA, TMPOAYLEHTbI, KOHCYMEHTBHI, pEAYyLEHTbl, LEeNu MUTaHus,
AKOJIOTUYECKas MUpaMuaa, OuoreoreHos3, ouocdepa;



yMEHUE H3aratb OWOJOTrMYEeCKUe Teopuu (dBONIOMOHHAs Teopus Y.
JlapBUHa, CHHTETHYECKass TEOPHUSl HBOJIOLMM), 3aKOHbI MU 3aKOHOMEPHOCTH
(3apogasimieBoro cxonactBa K. M. bapa, uepenoBanus riaBHBIX HaIpaBiICHUH H
nyted sBomoruu A. H. CesepiioBa, yuenusi o ouocepe B. 1. Bepnaackoro),
OMPENIENATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM,;

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO TMO3HAHUA B OMOJIOTUHU: HAOIIOJCHNUE U
OMHMCAHME YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUI, OpraHu3alus U MPOBEACHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTHU
MEXIY HCCIEAYEeMbIMU BETUYMHAMU, OOBSICHEHHWE TMOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BaHHbBIX HAYYHBIX MOHATUH, TEOPUM U 3aKOHOB, YMEHHE JIE€JIaTh BHIBOJbI
Ha OCHOBAHMM MOJYYEHHBIX PE3yJIbTaTOB;

yMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJSIHA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYILIEHTOB,
OMOreOlIeHO30B U HKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOIO OTOOpa, BHUJI000pa30BaHMs, MPUCTIOCOOIEHHOCTH
OpPTaHM3MOB, JIEHCTBUSI SKOJIOTHYECKHX (DAaKTOPOB Ha OpraHM3Mbl, IEpeHoca
BEIIECTB M TIOTOKAa JHEPIHMM B JKOCHUCTEMAaX, AHTPOINOTCHHBIX H3MEHEHUN B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTMYECKHUX
IIPOLIECCOB M SIBJICHUM, IUJI NPUHATHS NMPAKTUYECKUX PELICHUW B MOBCEAHEBHOU
KHU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3I0POBbsl M 3J0POBbS
OKPY KaIOIIUX JIOJIEH, COOMI0IEHN HOPM IPaMOTHOTO TMOBEICHUS B OKpYKaroIeh
OPUPOAHON cpefe, MOHUMaHWe HEOoOXOAMMOCTH UCIOJIb30BAaHUSL JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJISl PALIMOHATILHOTO TPUPOAOIIOIb30BaHNUS;

YMEHHUE pelaTh 3JE€MEHTapHble OMOJOTMYECKHE 3a/1a4d, COCTABISATH CXEMBbI
NepPeHoca BEIIECTB U SHEPTUU B SKOCUCTEMAX (IIeMH MUTaHUS);

yMEHHUE BBIMOJHATh JIA0OpAaTOpHbIE M MpakTU4YecKue paboThl, COOI0ATh
npaBuiia Mpu padboTte ¢ yueOHBIM U JTabOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHHE KPUTHYECKH OIEHUBaTh M HMHTEPHPETHUPOBaTh HHGOPMALIUIO
OMOJIOTUYECKOTO COJEP)KAaHMSI, BKIIOYAIONIYIO TICEBOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYYHO-TTOMYJISIPHBIC
MaTepuayibl),  paccMaTpuBaTh  TJ00ajdbHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOUIEHUS,
0000mass 6MoIOTHYECKYI0 MH(GOPMAIMIO M3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh TOHATHITHBIN armapaT OHMOJIOTHH.

. J1J1s mpoBe/ieHNs €IMHOT0 roCyAapPCTBEHHOI0 IK3aMeHAa 10 OMOJIOTHH



(manee - EI'D o OGuonorun) UCHoib3yeTcs nepedeHsb (KoauduKaTop) MpoBepSIeMbIX

TpeOOBaHMII K Pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTENbHOW MPOrPAMMBbI

CpeaHero oo1ero 0opa3oBaHus M JICMEHTOB COJICPKaHHMS.

Tabmuua 16.4

[Tpoepsiembie Ha EI'D o OGuonoruu TpeGoBaHMS K pe3yabTaTaM OCBOCHHUS OCHOBHOM

00pa3oBaTeILHOM MTPOTPaMMBbI CPETHEr0 OOIIEro 00pa30BaHMS

Kog, MpoBepsaemblie TpebOBaHUA K NpegMeTHbIM pe3y/ibTaTaM OCBOEHWA OCHOBHOM
06pa3oBaTeNIbHOWM NPOrpaMmbl cpesHero obuiero

nposepsAemoro
o0bpasoBaHUsA

TpeboBaHUs

1 CdOpMUPOBAHHOCTb 3HAHWUI O MecTe U POAM BUONOTUM B CUCTEME ECTECTBEHHbIX HaYK, B
bOPMMPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHbI M1Pa, B MO3HAHWM 3aKOHOB
NPUPOAb! N peLleHNN U3HEHHO BaXKHbIX COLUMANbHO-3TUYECKMX, SKOHOMUYECKUX,
9KONOIMYECKUX NPobem YesloBEYECTBa, a TaKXKe B pelleHnn BONPOCOB PaLMOHaIbHOro
npMPoAONoAb30BaHUSA, B GOPMUPOBAHUM LLEHHOCTHOTO OTHOLUEHUSA K NpUpoAe, 0bLLecTBy,
4YeN0BEKY; O BKaAE POCCUMCKMX U 3apybeXkHbIX Y4EHbIX- 6MON0roB B pa3sutme bruonorum

2 BnaseHne cuctemom 3HaHM 06 OCHOBHbIX METOAAX Hay4YHOro NO3HAHMA, UCMO/b3yEMbIX B

6MOI0rMYECKNX nccnegoBaHUAX XMUBDIX 06BEKTOB U SKOCUCTEM (onmcaHme, namepeHune,
nposeaeHune Ha6ﬂl'OAEHMl71); cnocobamu BbiABNEHUSA U OLEHKWN aHTPONOreHHbIX N3MEHEHUI B

npupoae.

YMmeHMe BblgBMraTb rMNoTesbl, NPOBEPATb UX IKCNEePUMEHTANbHbIMU CPeACTBaAMMY,
d)opmynvlpyﬂ uenb nccneaosaHmA, aHaiM3anpoBaTb NOJly4eHHbIE Pe3Yy/IbTaTbl U AeNaTb
BblBOAbI.

BbifABAEHME 3aBUCUMOCTM MeXAay Uccneayembimmu BeiMYnHamMm, 06 bACHEHNE NOMYYEHHbIX
pe3ynbTaToB U GOPMY/IMPOBaHMNE BbIBOAOB C UCMO/Ib30BAHMEM HAYYHbIX MOHATUIN, TEOPUIA U
3aKOHOB




YmeHue BnaaeTb cMCTeMo BUONOrMYEeCcKMX 3HaHWUIM, KOTopas BKAOYaET:
ocHoBOMOMaratouime 61oiormyeckme TepMmnHbI U NOHATUA (3KU3Hb, KNETKa, TKaHb, OpraH,
opraHv3am, BUA, NONynAums, skocucTema, bruoueHos, buocdepa; metabonnsm, romeocras,
KNETOUYHbIN UMMYHUTET, BUOCHHTES Besika, buonoanmepbl, AUCKPETHOCTb, Camoperynaums,
CaMOBOCMNPOM3BeAEeHME, HACNEACTBEHHOCTb, U3MEHUYMBOCTb, SHEPrO3aBUCUMOCTb, POCT U
pa3suTue);

buonorMyeckne Teopun: KnetodHas teopusa T. LeaHHa, M. WneliaeHa,

P. BupxoBa; KNOHaNbHO-CceNeKTMBHOro ummyHuteta l. Ipanx, U.1. MedHunKoBa,
XPOMOCOMHAsA Teopua HacneacTBeHHoCcTM T. MopraHa, 3aKoH 3apoabllieBoro cxoactsa K.
bapa, asoatoumMoHHaA Teopma Y. [lapBMHa, CMHTETUYECKAA TeOPMA IBONOLLUN, TeOpUA
aHTponoreHesa Y. [lapBuHa; Teopus buoreoueHosa B.H. Cykauésa; yueHune H.U. BaBunosa o
LeHTpax MHOroobpasmsa 1 NPOUCXOXKAEHUA KYyNbTYPHbIX pacTeHuit, yueHune A.H. CesepuoBa o
nyTAX U HanpaBAEeHUAX 3BOMIOLMM, y4ueHue B.MU. BepHaackoro - o 6uocoepe); 3aKoHbI
(egMHOOBpPa3MA NOTOMKOB MEPBOro MOKOEHUSA, pPacLLenNeHna NPMU3HAKOB, HE3aBUCMMOTO
HacnenoBaHWA NpusHakos . MeHaens; cuenaeHHOro Hacaen0BaHUA NPU3HAKOB U
HapyLeHus cuenneHma reHos T. MopraHa; roMonorM4yecknx psaaoB B HacNeACTBEHHOM
nsmeHunsoctu H.N. BaBnnoBa; reHeTnyeckoro pasHosecus . Xapau u B. BaliHb6epra;
3apoaplieBoro cxoactea K. bapa; 6uoreHeTMyecknin 3akoH 3. lekkena, . Mionnepa);
NPUHLUNBI (YUCTOTbI FaMeT, KOMMNIEMEHTAPHOCTH); Npasuaa (MMHUMyma 0. JInbuxa,
9KONOTMYECKOW NUpPamMuabl Yncesn, GBUoOMacchl U aHepruu);

runotesbl (KoauepsaTtHol A.W. OnapuHa, nepBuyHoro bynboHa . XonaenHa, Mukpocoep
C. doKca, pubosnma T. Yek)




YMmeHMe pelwaTtb NOUCKOBbIE 6uonormyeckune 3a4a4n; BblABNATb NPUYHNHHO-CNEACTBEHHDbIE
CBA3N meXay nccneayemMmbimun 6Monormyeckumm obbekTamu, npoueccamum n ABNeHNAMU;
Aenatb BbiBOAbl N MPOrHO3bl HA OCHOBAaHUW NOJZIYYEHHbIX PE3Y/IbTATOB; COCTAB/IATbL
reHoTunn4yeCKne CXxembl CKpelmBaHUAa aNAa pa3HbiX TUNOB Hac1eA40BaHUA NMPU3HAKOB Y
OPraHN3mMoB, COCTaB/IATb CXeMbl NepeHOCa BeLWeCTB U SHEPTUN B SKOCUCTEMAX (LI,EI'IVI
NMUTaHnA, nnuiesBble CETM)

YMeHMe ycTaHaB/IMBaTb B3aMMOCBA3N MeXAY CTPOeHMEM U GYHKLMAMM: OpraHonaos,
KNEeTOK pa3HbIX TKaHel, opraHamum U CMCTEMaMM OPraHOB Yy PacTEHUI, 3 KMBOTHbIX M YE/I0BEKA;
MeXKay 3Tanamu obMeHa BELLEeCTB; 3Tanamm KAETOUYHOTO LMKAA U JKU3HEHHbIX LUK/I0B
OpraHM3moB; 3Tanamm sM6PMOHaANbHOTO Pa3BUTUA; FEHOTUMOM U GEeHOTUMNOM, PEHOTUMNOM U
baKkTOpamu cpesibl 06UTAHUSA; MPOL,ECCaMU IBOIOLUM; ABUNKYLMMMU CUIAMU aHTPOMNOreHesa;
KOMMNOHEHTaMM PA3/INYHbIX IKOCUCTEM M NPUCNOCOBNEHMAMM K HUM OPraHM3MOB

YmeHue Bblaenatb cywectBeHHble NPU3HaKn:

CTPOEHMA BUPYCOB, KNETOK NPOKAPUOT U 3YKapUOT; OAHOKAETOUYHbIX M MHOTOK/IETOUHbIX
OpraHM3mMoB, BUA0B, bMoreoL,eHO30B, IKOCUCTEM U BUOChepbl; CTPOEHNA OPraHOB U CUCTEM
OpPraHoOB PACTEHUM, }KMBOTHbIX, YE/IOBEKA; NPOLLECCOB KU3HEAEATENIbHOCTU, NPOTEKAOLLMNX B
OpraHnU3Max pacTeHUM, }KUBOTHbIX M YeNOBEKa; BUONOrMYECKMX NPOL,ECCOB: 0bMeHa
BellecTs (meTabonnsm), MHdopmaLmm U NpeBpaLLeHna SHeprum, 6poxeHus, aBToTPoPHOro
N reTepoTpodHOro TMNOB NUTAHUA, GOTOCUHTE3A U XEMOCMHTE3a, MUTO3a, Mel03a,
rameTtoreHesa, ambpuoreHesa, NOCTIMOPMOHANBHOTO PA3BUTUA, PA3MHOMKEHMUS,
WHAMBUAYANbHOTO Pa3BUTUA OpraHn3ma (oHToreHesa), B3aMMOZAENCTBUA FEeHOB,
reteposunca; AeNCTBUIA UCKYCCTBEHHOTO 0TOopa, CTabMAN3UPYIOLLETO, ABUMKYLLEMO U
pa3pbIBAlOLLErO eCTECTBEHHOIO 0TOOPA; aNN0NATPUYECKOrO M CUMMATPUYECKOTO
BMA006PA30BaHMUSA; BAMAHUA ABUNKYLLMX CUA IBONIOLMMU Ha FeHODOHA, NONyNaLmu;
NpPMUCcNocob1eHHOCTM OPraHU3MOB K cpee 06MTaHUsA, YepeaoBaHUA HanpaBAeHU
5BOJIOLMMW; KPYroBOPOTa BELLECTB M NMOTOKA SHEPTMM B IKOCUCTEMAX




ChopMMPOBAHHOCTb YMEHUA BbIAENATH CYLLECTBEHHbIE MPU3HAKN BUPYCOB, KNETOK
NPOKapMOT N 3YKapMOT; OAHOKNETOUHbIX M MHOFOKNETOUYHbIX OPraHN3MOB, BUAOB,
6MOreoL,EeHO30B M 3KOCUCTEM; 0COBEHHOCTM NPOLLECCOB 06MeHa BeLLEecTB U NpeBpaLLeHns
SHeprun B KneTke, GOTOCUHTE3A, NJACTUYECKOTO M SHEPreTMYEeCKoro obMeHa, XeMOCHHTEe3a,
MWTO3a, Mei03a, ONJI0A0TBOPEHUS, Pa3BUTUA U Pa3MHOXKEHUA, MHANBUAYANIbHOTO
pa3BUTMA opraHMama (oHToreHesa), 6opbbbl 3a cyLLecTBOBaHMeE, eCTeCTBEHHOIo oT6opa,
BMA006pa30BaHMA, NPMUCNOCO61EHHOCTM OPraHM3MOB K cpede 06UTaHuA, BAUAHUA
KOMMOHEHTOB 3KOCUCTEM, aHTPOMNOTEHHbIX U3SMEHEHWNI B 3KOCUCTEMAX CBOE MECTHOCTH,
KPYroBOpoTa BeL,ecTB U NpeBpaLLeHus aHeprum B buocoepe

YMeHWe Ucnonb30oBaTb COOTBETCTBYIOLLME apryMeHTbl, BUOOrMYECKYO TEPMUHONOTUIO U
CMMBOJIVKY /1A Jl0Ka3aTe/IbCTBa POACTBA OPraHNU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIM;
B3aMMOCBA3M OPraHU3MOB U cpeabl 06UTaHUA; eANHCTBA Ye0BEYeCKMX pac;
HeobXoAMMOCTM 340P0BOro 06pa3a KM3HM, COXpaHeHUsA pa3Hoobpasna BMA0B M SIKOCUCTEM

KaK ycnoBuA cocylecrtsoBaHnAa npnpoabl h HenoBevyecTBa

YMeHWE KPUTUYECKM OLLeHMBaTb MHGOPMaLMIO BUOOMMYECKOTO COAEPKAHMS;
WHTEPNPETUPOBATb STUYECKME acNeKTbl COBPEMEHHbIX UCCnea0BaHuii B buonorum,
MeanUnHe, BUOTEXHONOTUK; paccMaTpMBaTb FobanbHble 3KONOIMYecKMne npobaemol
coBpemeHHoCTH, GOPMMPOBATb MO OTHOLLEHMIO K HUM CODBCTBEHHYIO MO3ULMIO




Tabnuua 16.5

MepeyeHb 31EMEHTOB COAEP KaHUSA, NpoBepsaemblx Ha EM no 6uonorum

Kopg,

MpoBepaemblii 3NEMEHT COAEPIKAHNA

bnonorua Kak Hayka. KuBble cuctemol N nx n3yyeHume

1.1

CoBpemMeHHana 6M00rMa - KOMNAEKCHan HayKa. buonornyeckne Hayku u nsyyaemble Mu npobiemsl.
dyHOaMeHTabHbIe, NPUKAaAHbIE U MOMCKOBbIE HayYHble UCCieaoBaHuA B 6Monormu.

3HauyeHWe 61Monorum B GopmMMpPOBaHNN COBPEMEHHOM eCTECTBEHHO-HAYYHOM KapTuHbl Mupa. NMpodeccum,
CBA3aHHbIe ¢ buosorven. 3HauyeHne 6GMONOrMM B NPAKTUYECKOW AEATEIbHOCTM YE/I0BEKA: MeANLNHE, CE/IbCKOM
XO35ACTBE, MPOMBILLIIEHHOCTU, OXPaHe NpUpoabl

1.2

MMBble CMCTeMbI KaK npegMmeT n3yyeHus buonorum. CBOMCTBA KMUBbIX CUCTEM: €4MHCTBO XMMMUYECKOro COCTaBa,
AVCKPETHOCTb M LLe/IOCTHOCTb, C/IOXHOCTb M YNOPAA0YEHHOCTb CTPYKTYPbI, OTKPbITOCTb, CAMOOPraHM3aLms,
CamMoBOCNpPOM3BeAEHME, Pa3ApPaKMMOCTb, U3MEHUYMBOCTb, POCT U pa3BUTUE.

YPOBHM OpraHM3aumm XM1BbIX CUCTEM: MOIEKYNAPHbIN, KNETOYHbIN, TKAHEBbIM, OPraHN3MEHHbIN,
nonynauMOHHO-BUA0BON, SKOCUCTEMHBIN (BMOreoLeHOTUYECKUIA), BochepHbIi. Mpouecchl, Npoucxoaalme B
MMBbIX cMcTemax. OCHOBHbIE NPU3HAKM XKMBOFO. M3Hb Kak GopMa CyLLeCcTBOBaHUA maTepum

1.3

MeTozabl 6uonormyeckon Hayku. HabatogeHue, usmepeHune, sKCNEPUMEHT, CUCTEMATU3ALMA, MeTaaHaNM3.
MoHATHE O 3aBUCUMMOI M HE3ABMCMMOM NepemMeHHO. MaaHMpoBaHWe sKkcnepumeHTa. MoCcTaHOBKA M NpoBepKa
runoTes. Hynesas runotesa. MoHATME BbIGOPKM U €€ A0CTOBEPHOCTb. Pa3bpoc B Gronormyeckmx AaHHbIX.
OLI,EHKa A0CTOBEPHOCTUN NOJIYYEeHHbIX pe3ynbTaToB. |-|pVI'-IVIHbI NCKaXXeHWNA pe3y1bTaToB 3KCNepumeHTa.
lMoHATHE CTaTUCTUYECKOro TecTa

KneTka Kak bunonormnyeckas cuctema




2.1

KneTKa - CTPyKTypHO-PYHKUMOHANbHAA eANHNLA XKMBOTO. MIcTopuA OTKPLITUA KNEeTKU. PaboTbl P. MyKa, A.
eBeHryKa. KnetouHan Teopums (T. LWeaHH, M. LLnelaeH, P. BupxoB). OCHOBHble NONOXKEHNSA COBPEMEHHOM
KNEeTOYHOWN TeopUM.

MeToabl MONEKYNAPHON 1 KNEeTOYHOM BMONOTMU: MUKPOCKONUS, XxpomaTtorpadus, anektpodopes, meTos,
MeueHbIX aTOMOB, AndbdepeHumanbHoe LeHTPUOYrMpoBaHne, KyN1bTUBMPOBAHNE KNETOK

2.2

XMUYECKni cocTaB KNeTkn. MaKpo-, MUKPO- 1 yIbTPaMUKpPO3iemMeHTbl. Boga n eé ponb KaKk pactBoputens,
peareHTa, y4acTue B CTPYKTYPUPOBAHUN KNETKN, Tenaoperynaumn. MmHepanbHble BeLWecTBa KAETKU, UX
6uonornyeckas ponb. Ponb KATMOHOB M AaHMOHOB B K/ETKe.

Buonornyeckne nonnmepsl. benku. AMMHOKMCNOTHbLIV cOcTaB 6enkoB. CTPYKTypbl 6€/1KOBOM MOIEKY/bI.
MepBuYHanA CTPYKTypa 6enKka, NnenTMaHan cBA3b. BTopmyHan, TpeTUYHas, YeTBEPTMUYHAA CTPYKTYPSLI.
[eHaTypauus. Ceolictea benkos. Knaccudpukaumsa 6enkos. Buonornyeckune GyHKLMM 6enKoB.

Yrnesoabl. MoHocaxapuabl, AMcaxapuibl, 0AMrocaxapuabl v noancaxapuabl. O6Wwmii nnaH cTpoeHna u
DM3MKO-XMMMYECKME CBOICTBA Yr1eBoA0B. buonornyeckne GpyHKLMM yrnesoaos.

Nnunuabl. TmgpodunbHo-rnapodobHbie ceoicTea. Knaccudbukauma nnnugos. Tpurnnuepuabl, pochonnnuabi,
BOCKM, cTepounabl. bBuonornyeckne GyHkummn amnmaos. Ob6wme cBoCcTBa BUONOTMYECKMX MEMBPAH - TEKYYECTb,
CNOCOBHOCTb K CaMO3aMblKaHUIO, MOYNPOHULLAEMOCTb.

HyknenHosble kncnotbl. JHK 1 PHK. CtpoeHue HyKN1enHoBbIX KUCnoT. Hykneotnabl. MpuHumn
KomnnemeHTapHocTu. Mpasuno Yapradda. Ctpyktypa HK - aBoiiHaa cnnpanb. MecToHaxoxKaeHMe U
6uonornyeckue pyHkummn AHK. Buabl PHK. ®yHKunm PHK B KneTke.

CtpoeHune monekynbl AT®. Makpoapruyeckume ceasun B monekyne AT®. buonornyeckme ¢pyHKUnm ATO.
BoccTaHOBIE@HHbIE NEPEHOCUNKM, UX PYHKLUN B KneTKe. CekBeHupoBaHue OHK.

CTpyKTypHas 6uosiorns: buoxmmmyeckme n bModpusmyeckme nccaeoBaHma coctaBa U NPOCTPaHCTBEHHOM
CTPYKTYPbl BUOMONEKYN

2.3

TUNbl KNETOK: 3yKapuoTUYeCcKan 1 NpoKapmoTuyeckan. CTpyKTYpHOPYHKLMOHAbHbIE 06pa3oBaHMA KAETKM.




CTpoeHMe NPoKapmuoTMUECKoW KNeTKU. KneTouHas cTeHKa 6akTepuii n apxeil. OcobeHHOCTU CTpoeHMsA
reTepoTpodHON 1 aBTOTPODHOW NPOKAPUOTUYECKUX KNETOK. MecTo 1 posib NPOKapuoT B 61MOoL,eHO3ax.

CTpoeHune 1 GpYyHKLUMOHNPOBAHME 3YKAPUOTUYECKOW KNeTKU. MnasmaTnyeckas membpaHa (n1asmanemma).
CTpYKTYpa ni1asmatyeckol membpaHbl. TpaHCNOPT BELLECTB Yepes Naa3maTUYeckyro MeMbpaHy: NaccuMBHbIV
(anddy3suna, obneruéHHas auddysus), akTUBHbIN (MEPBUUHbBIN U BTOPUYHbIN aKTUBHbIA TPaHCNOPT).
MonynpoHuLaemocte MembpaHbl. PaboTa HaTpuii-KanneBoro Hacoca. IHAOLMTO3: NMHOLNUTO3, PparoumTos.
JK30umTo3. KnetouHas cteHKa. CTpyKTypa U GYHKUUM KNETOYHOM CTEHKM pacTeHuid, rprubos.

UmnTtonnasma. Uutosonb. Liutockenet. AsuskeHne uutonnasmsl. OpraHonabl Knetkn. OgHomembpaHHble
opraHoMAbl KNEeTKK: aHAoNNa3MaTndeckan cetb (IMC), annapat MonbaKM, AM30COMbI, UX CTPOEHME N GYHKLUN.
B3anmocBasb ogHOMeMbpaHHbIX OPraHoOUA0B KAeTKU. CTpoeHUe rpaHyAspHOro peTukyayma. CuHTes
pacTBOpMMbIX 6enKoB. CUHTE3 KETOUYHbIX MeMbpaH. Mnaakuii (arpaHynapHbIN) 3HAOMNNA3MATUYECKUIA
peTukyaym. CekpeTopHas ¢yHKUMA annapaTta fonbaru. TpaHCNOPT BELLECTB B KNETKe. Bakyonun pacTutenbHbix
KNeToK. KneTouHblii cok. Typrop.

rlOfIyaBTOHOMHbIe OopraHoOUAbl KNeTKN: MUTOXOHAPWUN, NNaCTuabl.

CTpoeHue 1 GYHKLMU MUTOXOHAPUI U NaacTua,. NepBuyHble, BTOPUYHbIE U COXKHbIE NAACTUAbI
GOTOCUHTE3UPYIOLLMX 3YKAaPUOT. XJI0PONAACTbl, XPOMOMNAACTbI, 1IEMKONAACTbI BbICLLIMX PACTEHUIA.

HemembpaHHble opraHonabl Knetku CTpoeHne n GyHKUUN HeMeMbBPaHHbIX OPraHONA0B KNeTKU. PUbocombl.
MuKpodunameHTbl. MblleyHble KNeTkU. MUKpoTpybouKn. KnetouHblit ueHTp. CTpoeHne 1 ABUKEHNE
JKIYTUKOB M pecHuYeK. MUKpoTpyboUKM uutonnasmel. LieHTprons.

Anpo. O6onouKa agpa, XPOMATUH, KapUONAasmMa, AAPLILKK, UX CTPOEHWE U QYHKUUN. AgepHbli benkosbli
MaTpUKC. MpoCTpaHCTBEHHOE PACMNONOMKEHNE XPOMOCOM B MHTepdasHOM Agpe. benku XpomaTuHa - FTMCTOHBI.

KnetouHble BKAtOYeHUA. CpaBHUTE/IbHAA XapaKTEPUCTUKA KAETOK 3YKapuoT (pacTUTeNIbHOM, }KUBOTHOM,
rpubHomn)




2.4

ACCUMUAALMA U SUCCUMUNALMA - ABE CTOPOHbI MeTabonnama. Tunbl 06MeHa BeLLecTB: aBTOTPODHbIN 1
reTepoTpodHbIN. YyacTue Kucaopoaa B 0OMeHHbIX NpoLeccax. IHepreTuyeckoe obecneyeHne KNeTku:
npespaweHne ATO

B 06MeHHbIX Npoueccax. PepmMeHTaTUBHbIN XapaKTep peakuuin KNeTouHoro metabonmsma. PepmeHTbl, UX
CTPOEHMUE, CBOWCTBA M MexaHun3Mm aencTena. KopepmeHTbl. OTanUMA GepMeHTOB OT HEOPraHUYECKUX
KaTanM3aTopoB. besiku- akTMBaTOPbl U BENKU-UHIMBUTOPLI. 3aBUCUMOCTb CKOPOCTU GEePMEHTATUBHbIX PeaKkumit
OT Pas/IMYHbIX GpaKTOPOB.

MepBUYHbIV CUHTE3 OPraHUYEeCKUX BELLECTB B KeTke. PoTocMHTE3. Posib X10pONIACcTOB B NpoLecce
dboTocuHTe3a. CBeToBas U TeMHoBaA dasbl. MpoAyKTUBHOCTL GOTOCMHTE3A. BAnAHME pasnmyuHbix GaKTOpPOB Ha
CKOPOCTb GOTOCUHTESA. 3HaYeHUe GOTOCUHTESA.

XemocuHTes. Pa3sHoO0bpasme 0praHM3mMoB-XEMOCUHTETUMKOB: HUTpUdULIMpPYIOLWME BaKTepuu, Kenesobaktepuu,
cepobaKkTepunn, BogOPOAHbIE HaKTepUU. 3HAYEHNE XEMOCHHTE3A.

AHa3po6Hble opraHnambl. Buabl 6poxkeHuns. MpoayKTbl BPOXKEHUA U UX UCNONb30BaHME YET0BEKOM.
AHaspob6Hble MUKPOOPraHN3Mbl Kak 06beKTbl BUOTEXHONOTMK U BO3OYAMTENN BOoNe3He.

A3pO6HbIe OpraHun3mbl. ST1ansl HepreTnyeckoro obmeHa. HOLI,I'OTOBVITEJ'IbeIﬁ aTan. nmMkonus -
6ecm4cnopo,u,Hoe pacwenneHne rnroKos3bl.

Buonormyeckoe oKUCAEHUE, UM KNETOUYHOE AblXxaHue. Poib MUTOXOHAPWUI B NpoLeccax 6Monornyeckoro
oKkucneHua. Umknunueckue peakumm. OkncantenbHoe pochopunmposaHme. MNpemmylectsa aspobHoOro nytm
obMeHa BellecTB nepeq aHaspobHbiM. IGPEKTUBHOCTb IHEpreTuyeckoro obmeHa




2.5

Peakuun maTtpuyHoro cuHTesa. NpuHUMN KOMNIEeMEHTAPHOCTU B peakumaXx MaTPUUYHOro cuHTe3a. Peannsauus
HacnencTBeHHON MHGOPMaALLUK. TeHeTUYECKUI KoA, ero CBOMCTBA. TPAHCKPUNLUMA - MaTPUYHbIN cnHTe3 PHK.
MPUHUMAbI TPAHCKPUMALUK: KOMNAEMEHTAPHOCTb, aHTUNAPaNNebHOCTb, aCUMMETPUYHOCTb. TPaHCAALUNA U eé
STanbl. YyacTue TpaHcnopTHbix PHK B 6uocnHTese 6enka. Ycnosua 6uocuHTesa benka. KoanposaHue
AMUHOKUCAOT. Ponb pubocom B bBUocHHTE3e beska.

OpraHmsauma reHoMa y NPOKapmoT U 3yKapuoT. Perynaumna akTMBHOCTM FreHOB Y NPOKapuoT. MMnoTesa onepoHa
(. *Kakob, K. MaHo). Perynauusa o6mMeHHbIX NPOLLeCCoB B KeTKe. KneTouHblli romeocTas.

Bupycbl - HEKNETOUHbIE POPMBbI KU3HW M 06MraTHbIE NapasuTbl. CTPOEHME NPOCTLIX U CIOMKHbIX BUPYCOB,
peTpoBMpycos, bakTepnodaros.

BupycHble 3ab0s1eBaHUA YesioBEKa, }KUBOTHbIX, pacTeHnin. CNALA, COVID-19,

counanbHbleE U MeAUUNHCKNE I'IpO6/'IEMbI

2.6

KneTouHbl UMKA, ero nepuoasl n perynauma. MHtepdasa n mmtos. OcobeHHOCTM NPOoLECCOB, NPOTEKAIOWMX B
nHtepdase. MNoAroToBKa KNETKM K geneHuto. NMpecuHTeTMYecknii (NOCTMUTOTUYECKNIA), CUHTETUYECKUIA 1
NOCTCUHTETUYECKUI (NPEMUTOTUYECKUI) Nepuoabl MHTEpPa3bI.

MaTtpuuHbiit cuHtes OHK - penavkauma. MpuHumnbl penavkaumm AHK: KomnaemeHTapHOCTb,
NMONYKOHCEPBATUBHbIN CUHTE3, aHTUNAPannenbHocTb. MexaHunsm penamkauum AHK. Xpomocomsbl. CTpoeHue
Xpomocom. Tenomepbl 1 Teomepasa. XPOMOCOMHbIA HAbOP KNETKU - KapuoTun. AunaouaHbli U ranJionaHbin
Habopbl XPOMOCOM. TOMONOTNYHbIE XPOMOCOMbI. [10/10BbIE XPOMOCOMBI.

[leneHune KNeTku - mmTo3. CTaamm MnTo3a 1 Npoucxoaaiume B HUX npoueccol. Tunbl Muto3a. KapMoKkmHes u
LUUTOKMHE3. Buonornyeckoe 3HayeHne MmMTo3a. Perynauma MUTOTUYECKOro UUKAa KNeTKK. Mporpammmnpyemas
KneToyHana rmbenb - anonTos.

PyHKLMOHaNbHAA reHOMMKaA

OpI'aHMBM Kak brnonoruyeckan cucrtema




3.1

OAHOKNETOYHbIe, KOJIOHMA/IbHbIE, MHOTOK/ETOYHbIE OpraHN3mbl K MHOTOTKaHEBbIE OPraHU3Mbl.

dopMbl pa3smHOXKeHMA opraHM3moB: becrnosioe (BKNtOYan BereTaTMBHoe) U nonosoe. Buabl 6ecnonoro
pPa3MHOXKEHUA: NOYKOBAHWE, CNOPYAALMNA, PparmeHTaumsa, KNOHUPOBAHMeE.

MNMonoBoe pasmHoxKeHue. Monosble KNeTKK, unm rametbl. Melios. Ctagmumn meliosa. lNosegeHne XpoOMOCOM B
meino3se. KpoccmHrosep. bronormyeckmin cmbicn meiosa M NoA0Boro npotecca. Menos n ero mecto B
*KM3HEHHOM LiMKAEe opraHn3mos. lNpegsapogblieBoe pa3sutme. lameToreHes y })UBOTHbIX. [10N10Bble Kenesbl.
O6pa3oBaHuMe U pa3BUTUE MOJIOBbIX KNeToK. CnepmaToreHes n ooreHes. CTpoeHne NonoBbIX KNETOK.
OnnoaoTBOPEHNE M IMOPUOHANBHOE Pa3BUTUE KMBOTHbIX. CNocobbl ONI040TBOPEHUA: HapyKHOe,
BHYTpeHHee. MNapTeHoreHes. IHAMBMAYaNbHOE Pa3BUTUE OpraHn3moB (oHToreHes). Ctagmum ambpuoreHesa
MKMBOTHbIX (Ha npumepe narywku). AipobnerHne. Tunbl gpobaeHna. OcobeHHoCTM ApobaeHuns
MIEKOMUTAOLWMX. 3apoablLieBble INCTKU (racTpynauma). 3aknaaKka opraHoB U TKAHEN M3 3apoablleBbIX
NUCTKOB. B3anMHoOe BMAHME YacTel pa3BMBatoLLEroca 3apoblila (3MbpuoHanbHana MHAYKLUMA). 3aknaaka
nnaHa

CTPOEHMUA }KMBOTHOMO KaK pe3y/ibTaT Mepapxmiyeckux B3aumMoaencTBUin reHoB. BanaHme Ha ambpuoHanbHoe
pa3BuTME Pa3INYHbIX GaKTOPOB OKpYKatoLLen cpeapbl. POCT 1 pa3BUTUE KMUBOTHbIX. [1OCTIMOBPUOHA/bHbIN
nepuog,. Mpamoe 1 Henpsmoe pasBuThe. Pa3BuUTUE C MeTaMopPPO30M Yy 6€CNO3BOHOYHbIX U MO3BOHOYHbIX
}KMBOTHbIX. BUONOrMyeckoe 3HayeHMe NPAMOro 1 HENPAMOTro Pa3BUTUA, UX PacNpPOCTPaHeHMe B Npupoae.
Tunbl pocTa XUBOTHbIX. PaKTOPbI PErYAALMM POCTA KUBOTHbIX U YenoBeKa. CTagnm NoCTaIMOPUOHANbHOTO
pa3BUTMA Y KMBOTHbIX M YeNoBeKa. [Nepnoabl OHTOreHesa YesioBeKa.

PasamHOXeHWe 1 pa3sutue pacteHuit. FametoduT u cnopoduT. Meinos B U3HEHHOM LIMKAE PacTEHUN.
O6pasoBaHue cnop B Npouecce meiosa. lametoreHes y pacteHuid. ON1040TBOPEHME U Pa3BUTUE
pacTUTENbHbIX OpraHM3mos. [1BoiHOe ON/0A0TBOPEHME Y LBETKOBbIX pacTeHmit. O6pasoBaHue 1 pasButue
cemeHn. MexaHn3mbl Peryiaumm OHTOreHesa y pacTeHUn U 3KUBOTHbIX




3.2

McTopmA cTaHOBNEHUA N PAa3BUTUA FEHETUKM KaK HaYKW. OCHOBHble reHeTU4YecKme NOHATUA U CUMBODI.
[OMONOrMYHbIE XPOMOCOMBI, asifieNibHble FeHbl, abTePHATUBHbIE NPU3HAKMW, AOMMHaHTHbIﬁ n pELI,eCCMBHbIﬁ
NPU3HAK, rOMO3UTroTa, retepo3nroTa, 4YANCTaAa 1MHnA, FI/I6pM,CI,bI, reHoTtun, d)eHOTMFI. OcHOBHble meToAbl
reHeTnKu: I'M6pMp,O}'IOFMHECKMﬁ, LI,VITO/'IOFVI‘-IECKMﬁ, MOI'IeKy!'IFlpHO-FEHETMLIECKMVI

3.3

MoHornbpuaHoe ckpelmBaHue. MNepsblii 3aKOH MeHgeNs - 3aKoH eanMHO0b6pasus rmbpmnaos Nnepsoro
nokoneHus. NpasnMno SOMUHMPOBaHMA. BTopoli 3akoH MeHaens - 3aKoH pacLLeneHnsa NpM3HaKoB.
LinuTonornyeckne ocHoBbl MOHOTMOPUAHOIO CKpeLLMBaHMA. TMNOTE3a YNCTOTbI FamerT.

AHanu3suvpyoLee cKpelmBaHme. MpoMeKyTOUHbI XapaKkTep Hac/iea0BaHUsA. PaclienieHre NPU3HaAKoB Npu
HEenosIHOM AOMUHUPOBAHUN.

ﬂ,VIFM6pMAHOE CKpelwmnBaHue. TpeTMVI 3aKOH MeHaens - 3aKoH He3aBUCUMMOro Hacne40BaHUA NPU3HAKOB.
LnTtonornyeckme ocHoBbl lCI,MI'VI6[I)I/IFI,HOI’O CKpeuwmBaHuA.

CuenneHHoe HacnefoBaHME NPU3HAKOB. PabotbI T. MopraHa. CuenneHHOe HacneaoBaHMe reHoB, HapyLeHune
cuenNeHnA mexagy reHamu. XpOMOCOMHaﬂ TEOPUA HACNEeOCTBEHHOCTU.

leHeTMKa nona. XpoOMOCOMHbIA MeXaHM3M onpeaeneHns nona. AyTocombl U NONOBbIE XPOMOCOMbI.
FomorameTHbI U reTeporaMeTHbIN non. FfeHeTUYecKas CTPYKTypa NosoBbIX XpomocoM. HacnegoBaHue
NPW3HAKOB, CLLEM/IEHHbIX C NOJI0M. [€HOTMN KaK LeNoCcTHas cuctema. MnenotTponusa - MHOXKeCTBEHHOE
nencTene reHa. MHOXXeCTBEHHbIN annenmsm. Bsaumogencrame HeannenbHbIX reHOB.

KomnnemeHTapHOCTb. Inunctas. Noammepua




3.4

B3anmogeiicTeme reHoTUna 1 cpeabl Npu GopmmpoBaHmmn GeHoTuna. M3meHYNBOCTb NPU3HAKOB.
KauecTBeHHble U KO/IMYeCTBEHHbIE MPU3HAKU. BUAbl USMEHYMBOCTU: HEHACNeACTBEHHAs N Hac/ieACTBEHHasn.

MoandurKkaunoHHaa N3MeH4YnBOCTb. Posb cpeapbl B popmupoBaHMn MOANGUKALMOHHOM U3SMEHUYMBOCTY.
Hopma peaKunn npusHaKa. BapmMaumoHHbIM pag 1 BapuaumoHHas Kpmeasn (B. MoraHHceH). CeolicTBa
MOANDUKALNOHHOM U3MEHUYMBOCTU.

FeHOTUNMYeCcKan N3MeHYNBOCTb. CBOMCTBA rEHOTUMNMYECKOM M3MEHUYMBOCTY. Bunapl reHOTUNMYeCcKom
N3MEHYNBOCTN! KOM6I/IHaTMBHaFI, MYTaUMNOHHaA.

KombuHaTMBHaAA n3meH4YnBOCTb. Meio3 1 NoN0BOM NPOLLEeCC - OCHOBA KOMBUHATUBHON M3MEHYNBOCTU. Ponb
KOMOWHATUBHOW M3MEHYMBOCTU B CO343aHUM FrEHETUYECKOro pasHoobpasua B npeaenax ogHoro Buaa.

MyTauMOoHHaA U3MEHUYNBOCTb. BUAbl MyTaLMii: reHHble, XPOMOCOMHbIE, reHOMHble. CNOHTaHHble U
NMHAYLUMPOBaHHbIE MyTaUuMKu. AaepHble U uuTONAa3mMaTmyeckme mytaumm. Comatmyeckume 1M nonosble
MyTauun. NMPUYMHbI BO3HUKHOBEHUA MyTauuii. MyTareHbl U UX BAUAHWE Ha OpraHn3mbl. 3aKOHOMEPHOCTH
MYTaLMOHHOrO npoLiecca. 3aKOH roOMONIOrMYEeCcKMX PAAOB B HacAeACTBEHHOW M3MeHuYmBocTU (H./. Basunos).
BHeagepHas M3MEHUYMBOCTb M HacNeACTBEHHOCTb

3.5

KapuoTtun yenoseka. MexayHapoaHasa NporpamMmma McciefoBaHMA reHoMa YenoBeKka. MeToapl n3yveHus
reHeTUKM YeN0BEKa: reHeaIornyeckunii, 6aM3HeL0BbIN, LUTOreHeTUYECKUIM, MONYyAALMOHHO-CTaTUCTUYECKUN,
MONEKYNAPHO-reHeTUYeckuin. CoBpemeHHOe onpeaesieHNe reHoTMna: NoIHOFreHOMHOE CEKBEHUPOBAHMUE,
reHOTUNMPOBaHMe, B TOM Yncae ¢ nomoubto MNLP-aHannsa. HacheactseHHble 3ab601eBaHMA Yel0BeKa.
leHHble N XPOMOCOMHble 60n1e3HM YenoBeka. bonesHn ¢ HacneaCTBEHHON NPeApPacnoNOKEHHOCTbIO.
3HaYeHne MmeanLMHCKOM reHeTUKM B NPeaoTBPaLLEHUM U NeYEHUN TeHETUYECKNX 3ab0/1eBaHNI YesioBeKa.
CTBO/10BbIE KNETKMH

3.6

JlomecTuKauna n cenekuna. 3apoxkaeHune cenekunm n gomectmkaumn. Yyenme H.U. BaBnnosa o LeHTpax
NPOUCXOXKAEHUA U MHOT006pasna KyabTypPHbIX pacTeHuid. Ponb cenekumm B CO34aHUM COPTOB PACcTEHUI U
nopoga, *nBoTHbIX. COpT, Nopoaa, WTamm. 3aKOH rOMOIOIMYECKMX PAAOB B HAacNeACTBEHHON U3MEHYNBOCTHU
H.U. BaBunoBa, ero 3HayeHue ansa cenekunoHHom paboTbi.

MeTogbl cenekyMoHHOM paboTbl. IcKyccTBEHHbIM 0T6OP: MaccoBbI U UHANBUAYAIbHBIW. DTanbl
KOMBWHaLMOHHOM cenekumnn. NUcnbiTaHne




npoussoauTenen no notomcTay. OT6OP Mo reHoTUMY C NOMOLLbIO OLLEHKN PpeHOTUNA NOTOMCTBA M 0T6Op
Mo reHoTUNy ¢ NnomoLLbio aHannsa JHK. MCKycCcTBEHHbIN MyTareHes Kak MeTo/, Ce/ieKLMOHHOM paboTbl.
PaanaLMOHHbIN U XMMUYECKUIA MyTareHes3 Kak UCTOYHUK MYTauuiA Y KynbTypHbIX GOpM OpraHM3MoB.
Ncnonb3oBaHMe reHOMHOIO peakTUPOBAHUA U METOA0B PeKOMBUHAHTHbLIX AHK ana nonyyeHus
NCXO4HOro MaTepuana ana cenekuuu. NonyyeHme noamnaonpos. BHyTpueuaosasa rubpugmsaums.
BAnsKkopoacTBEHHOE CKpelwmBaHue, An MH6pUAnHT. HepoacTBeHHOe CKpeLBaHMe, AN ayTOPUANHT.
leTepo3unc 1 ero NnpuunHbI. McnonbsoBaHMe reteposnca B cenekunmn. OtaanéHHan rmubpuamsayms.
MpeogoneHune 6ecniogma MexKBMaoBbIX IMb6pMA0B. JOCTUKEHMA CENEKUUM PACTEHWNIN U 3 KUBOTHbIX

3.7

O6beKTbl, UICMO/b3yeMble B BUOTEXHONOMMMU, - KNETOYHbIE U TKAHEBbIE KYNbTYPbl, MUKPOOPraHMU3MbI, UX
XapaKTepucTmka. TpagMumMoHHaa bnotexHonorua: xneboneyeHune, Noay4eHMe KUCAOMONOUYHbIX MPOAYKTOB,
sBuHozenne. Mukpobuonormyeckuin cuHtes. O6beKTbl MMKPOBUONOrMYECKMX TEXHONOTUIA. [PON3BOACTBO
6e/1IKka, aMUHOKUCAOT U BUTAMUHOB. MICKYCCTBEHHOE OMNJIOAO0TBOPEHNE. PEKOHCTPYKLMA ANLEKIETOK U
KNOHMPOBAHME XUBOTHbIX. MeToa TpaHCNAaHTALLMKN AAEP KNETOK.

XpOMOCOMHas U reHHana MHXeHepua. MCKYCCTBEHHbIV CUHTE3 reHa U KOHCTPYMPOBaHUE PEKOMBUHAHTHbIX
OHK. JlocTU»KeHUA 1 nepcrnekTnBbl XPOMOCOMHOMW U FreHHOMN NHXKeHepun. MeamumMHCKne BUOTEXHONOTUM.
Mcnonb3oBaHWe CTBONOBLIX KNETOK

Cuctema n MHOI’OO6pa3M€ OopraHn4yeckoro mumpa

4.1

Buonorunyeckoe pasHoobpasme opraHnsamos. CoBpeMeHHas cUCTemMa opraHU4Yeckoro mupa. MpuHumnbI
Knaccmoukaumm opraHmamos. OCHOBHbIE CMCTEMATUYECKME TPYNTbl OPraHM3MOB.

Oco6eHHOCTU CTPOEHUSA U XKU3HELEATeIbHOCTM O4HOKAETOUYHbIX OpraHM3mMoB. bakTepuu, apxeu,
OZIHOKNETOYHbIE rPnbbI, O4HOKNETOUYHbIE BOAOPOCAU, APYrMe NPOTUCTbI. KONOHWANbHbIE OPraHU3MbI.
[1BUXKEHMNE OAHOK/IETOYHbIX OPraHM3MOB: aMEBOUAHOE, KIYTUKOBOE, PECHUYHOE. 3almTa y

O HOKNETOYHbIX OPraHM3MOB. Pa3aparKMMOCTb Y OAHOKNETOYHbIX OPraHM3mMoB. Takcuchl
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MHOrok/ieTo4Hble pacTeHuA. BsanmocsAsb YyacTel MHOTOK/IETOYHOIO opraHuama. TKaHu, opraHbl n
CNCTEeMbl OPraHOB MHOIFOKNETOYHOIO OpraHM3ma. OpFaHM3M Kak eanHoe uenoe. TKaHU paCTEHMﬁ. Tunbl
PaCTUTENDBbHDbIX TKaHewn:

06pa3oBaTesibHasA, NOKPOBHas, NPOBOAALLANA, OCHOBHasA, MexaHuyeckan. OcobeHHOCTU CTpoeHUs, GYHKUNI
N PacnoNoXKeHUs TKaHel B opraHax pacTeHui

4.3

BereTaTuBHble U reHepaTUBHbIE OpraHbl pacTeHUn. yHKLMM OPraHoB U cucTem opraHoBs. Kapkac
pacTeHui. [IBUKEHME MHOTOK/IETOUYHbIX PAaCTEHWUI: TPOMNU3MbI U HacTUK. [oroLeHne BOAbl, YI/IEKUCIOTo
rasa U MMHepasibHbIX BELLECTB pacTeHnaAMMU. [bixaHue pacteHuit. Juddysuns razos Yyepes NoBEPXHOCTb
KNeTKWU. TpaHCMOpPTHbIE CUCTEMbI PpacTeHUN. BblaeneHune y pacTeHuUit. 3almTa Yy MHOTOKAETOYHbIX
pacteHui. KyTukyna. Cpeactsa nacCMBHOM M XMMUYECKOM 3aWmTbl. DUTOHUMAbI.

Pa3fpa*kKMMOCTb U Peryasaums y opraHn3moB. PasaparkMmocTb U perynsiumsa y MHOTOKIETOUHbIX PacTeHUIA.
PocToBble BELLLECTBA U UX 3HAYEHUe

4.5

MHOroKNeTo4YHble }KMBOTHbIE. B3auMOCBA3b YacTe MHOTOK/IETOYHOMO OpraHM3ma. TKaHW, opraHbl U
CMUCTEMbl OPraHOB MHOTOKETOYHOTO opraHnama. OpraHusm Kak eauHoe uenoe. Flomeocrtas. TKaHu
FKMBOTHbIX W YeioBeKa. TUMbI X KMBOTHbIX TKAHEN: aNUTEIMaNbHAsA, COEANHUTENbHAS, MblLLEYHan, HEPBHaA.
OcobeHHOCTU CTPOoEeHUA, PYHKLUMA N PACMOJIOKEHNA TKAHENM B OpraHax }KUBOTHbIX M Ye/ioBeKa




4.6

OpFaHbI N CUCTEMbI OPraHOB XXUBOTHbIX. CDYHKLI,MVI OpraHoB U CUCTeEM OpPraHoB. Onopa TeNna OpraHN3mos.
CKkeneTbl OA4HOKNETOUYHbIX M MHOTFOK/IETOUHbIX }KMBOTHbIX. Hapy)KHbIVI n BHyTpeHHMVI CKener. CTpOEHME n
TUNbl COEANHEHNA KocTel.

JBUXKEHME MHOMOKNETOUHbIX }XUBOTHbIX. [TUTaHME KUBOTHbIX. [TUTaHME NO3BOHOYHbIX }XUBOTHbIX.
[bIxaHWe }XNBOTHbIX. KoXKHOoe AbixaHue. abepHoe 1 EroyHoe abixaHue.

[lbIXaHNE NO3BOHOUYHbIX }KMBOTHbIX. IBOOLMOHHOE YCAOKHEHME CTPOEHUA NEFKUX MO3BOHOUYHbIX
MKMBOTHbIX. [lbIXaTe/IbHasA cucTeMa YesioBeka. MexaHn3m BeHTUAALMM NETKUX Y NTULL U MIEKOMUTAIOLLMUX.
TpaHCNOPT BELLLECTB Y OPraHM3MoB. TPaHCMOPT BELECTB Y *KMBOTHbIX. KpOBEHOCHAsA cucTeMa M e€ opraHsl.
KpoBeHoOCHasA cucTema NO3BOHOUHbIX }KMBOTHbIX. KpyrM KpoBoo6palLeHNUA. IBONOLUMOHHbIE YCAOKHEHUSA
CTPOEHMA KPOBEHOCHOM CUCTEMbI MO3BOHOYHbBIX KMBOTHbIX. BblaeneHue y opraHM3amoB. BbigeneHue y
KMBOTHbIX. COKpaTUTe/IbHbIE BakyoM. OpraHbl BblgeneHus. CBA3b NOIOCTM TeNa C KPOBEHOCHOM U
BblAEUTENbHON CUCTEMaMU. BblaeneHne y No3BOHOUHbIX XXMBOTHbIX. 3aLLMTa Y MHOTOKNETOUHbIX
KMBOTHbIX. MOKPOBbI U UX NPOU3BOAHbIE. Pa3aparKMMOCTb U Perynaums y opraHnsamos. PasapaxknumocTb y
OLHOKJ/IETOYHbIX OPraHM3moB. Takcucbl. Pa3apaskMmocTb U peryisumsa y MHOFOKIETOUHbIX

paCTeHMﬁ. PocToBble BelLecTsa M UX 3HaAYEeHMUe.

HepeHas cuctema 1 pedieKTopHan perynsaumsa Y MHOTOKNETOUHbIX }MBOTHbIX. HepBHan cuctema u eé
oTAe/bl. IBOIOLUMOHHOE YC/IOMKHEHNE CTPOEHUA HEPBHOMN CUCTEMbI Y XUBOTHbIX.

Pa3paboTKka anropntmoB 1 nporpamm ans s¢pekTmsHom GyHKLUMOHAAbHON aHHOTaLUN FEHOMOB,
TPaAHCKPUNTOMOB, NPOTEOMOB, MeTab0/I0MOB MUKPOOPraHU3MOB, PACTEHUM, })KMBOTHbIX U YeNl0BEKa

Opl'aHVI3M 4yesioBeKa 1 ero 3goposbe

5.1

OpraHbl U CUCTEMbI OPraHoB Yenoseka. OTAeNbl FTO/IOBHOIO MO3ra NO3BOHOYHbIX XXUBOTHbIX. Pediekc n
pednekTopHas gyra. besycnosHble 1 ycnoBHble pedneKcebl. lymopanbHaa perynauma u aHA0KPUHHAA
CMCTEMA ¥KMBOTHbIX U YenoBeKa. Kenesbl SHLOKPUHHOW CUCTEMbI U UX TOPMOHbI. JeincTBue ropMOHOB.
B3anmocBa3b HEPBHOM U SHAOKPUHHOW cucTem. M'MnoTanamo-runopusapHasn cuctema. Pednekc u
pedbnektopHaa ayra. besycnosHble 1 yCcN0BHble pedaeKcbl




5.2 3awmTa opraHnsma ot 6osesHen. UMMyHHan cuctema Yenoseka. KNeTouHblM U rymopanbHblii
UMMYHUTET. BpOXKAEHHDbIN, NPUOBPETEHHBIN CNneLUNPUYECKUA UMMYHUTET. TEOPUSA KNOHANbHO-
cenekTMBHoro ummyHuteta (MN.3paunx, ®.M.bepHeT, C.ToHerasa). BocnanutenbHble OTBETbI OPraHU3MOB.
Ponb BpOXAEHHOTO UMMYHUTETA B Pa3BUTUM CUCTEMHbIX 3a601€BaHMII

5.3 KpoBeHocHan cuctema u eé opraHbl. CepALie, KPOBEHOCHbIE COCYAbl M KPOBb. Kpyr1 KpoBoobpaLLeHuUA.
PaboTa cepaua 1 eé perynaumsa

5.4 [bixaHue yenoseka. Andodysmna rasos Yepes NOBEPXHOCTb KAETKU. [biXxaTe/ibHaA CMCTEMA Ye0BEKa.
[bIxaTeNbHasA NOBEPXHOCTb. Perynauma abixaHusa. [bixaTesbHble 06bEMBI

5.5 MuweBapuTenbHaa cuctema Yenoseka. OTaenbl NULLEBAPUTENbHOIO TPaKTa. lNuweBapuTebHble
enesbl. BHyTPUNONOCTHOE M BHYTPUKAETOUHOE NuLLeBapeHne

5.6 MokpoBbl U Mx NponssoaHble. OpraHbl BblgeneHus. MNoykn. CtpoeHne M GyHKUMOHMpPOBAHUE HedpoHa.
dunbTpaums, cekpeuma n obpaTHoe BcacbiBaHUE Kak MeXaHM3Mbl PaboTbl OPraHOB BblAENEHUSA.
Ob6pa3oBaHMeE MOUM Y YENOBEKA

5.7 [lBMKEHNE YeNoBEKa: MblleYvHan cuctema. CKeneTHble Mbllwupbl U UX paboTa. CTpoeHuMe 1 TUnbl
coeguHeHNA KoCTel

6 Teopwusa ssontouunmn. Passutume XusHmM Ha 3emne

6.1 2BOMOUMOHHAA Teopua Y. [lapsuHa. MNpeanocbiiKM BO3HMKHOBEHUA AapBUHM3MA.

"KM3Hb M Hay4yHaA geatenbHocTb Y. JapsuHa.

[BMXKYLLME CUNbI 3BONOLMM BUAOB Mo Y. [lapBMHY (BbICOKaA MHTEHCUBHOCTb Pa3MHOMEHUA
OpraHM3MOB, Hac/1eACTBEHHasA U3MEHUYMBOCTb, bopbba 3a CyLecTBOBaHUE, eCTECTBEHHbIN U
WCKYCCTBEHHbIN O0THOP).

OdopmneHne CUHTETUYECKOMN Teopum aBoatoumm (CTI). HeltTpanbHasa Teopua asoaounn. CoBpemeHHasn
5BO/IOUMOHHAA 6Buonorua. 3HayeHme 3BONOLMOHHON Teopnn B GOPMUPOBAHMUM ECTECTBEHHO-HaYUYHOM
KapTMHbI MMpa




6.2

Monynauma Kak anemeHTapHasa eamMHuua ssosouumn. CoBpemeHHble MeTOAbl OLLEHKU FEHETUYECKOTO
pa3Ho06pasna 1 CTPYKTypbl NoNyaaunin. UameHeHune reHopoHAA NONYNALMM KaK 3N1eMeHTapHoe
9BO/IIOLMOHHOE iBNIEHME. 3aKOH reHeTUYeckoro paBHoBsecus K. Xapaum, B. BaitHb6epra.

dnemeHTapHble GaKTopb! (ABMKYLIME CUAbl) 3BOAOLMU. MyTaLMOHHbIN Nnpouecc. KombuHaTUBHaA
M3MeH4YnBOCTb. [lpeid reHOB - cnyyaliHble HeHanpas/ieHHbIE U3MEHEHMA YacToT asi/ienein B NoNyAaumnsx.
JddeKT ocHoBaTens. Murpaumn. M3onauua nonyaaunin: reorpadpudeckan (MpocTpaHcTBeHHas),
buonornyeckan (penpoayKTmeHas).

EcTecTBeHHbIl OTOOP - HaNpaBAAOWMIA paKTop 3BotoLMK. POpPMbI €CTECTBEHHOTO OTOOPA: ABUKYLLMNA,
CTabUNU3MPYIOLWMIA, pa3pbiBatoWwmMii (AnM3pynTnBHbINK). Monoson oTbop.

Mprcnocob61eHHOCTb OPraHM3MOB KaK pe3y/ibTaT MUKPO3BO/OLMU. BO3HMKHOBEHME NpucnocobneHunii y
opraHnamos. Apomopdo3sbl 1 nanoagantaumn. NMpumepbl NpUcnocobieHnii y opraHM3moB.
OTHOCUTENILHOCTb NPUCNOCOBNEHHOCTN OPraHU3MOB.

Bua, ero Kputepun u CTpyKTypa. BugoobpasoBaHue Kak pesyabTaT MUKPo3BoatoLMuU. M3onauma -
KntoyeBol pakTop BUA006pasoBaHus. MyTn n cnocobbl BMA006pasoBaHMA: aanonaTpmyeckoe
(reorpaduueckoe), cumnaTpuyeckoe (3K0N0rMYeckoe), K MrHoBeHHoe» (noaunaounamsaums,
rmbpuamsaums). JAMTenbHOCTb 3BOOLMOHHbIX MPOLLECCOB.

MexaHn3mMbl GOpPMMPOBaAHUA BUONOTMYECKOro pa3Hoobpasus.

Ponb 3BONOUMOHHOM 61MON0rMM B pa3paboTKe HayyHbIX METOL0B COXPaHEHUA BMopasHoobpasus.
MMKpPO3BOIIOLMA U KO3BOJIOLMA NAapasnUToB U UX X03AeB. MexaHU3Mbl pOPMUPOBAHNA YCTONYMBOCTU K
QHTMOMOTMKaM M cnocobbl 6opbbbl € Hel

6.3

MeToabl U3y4eHMS MaKpPOo3BOOLUNK. [1aeoHTON0OrMYeCKMEe METOAbl U3YyUYeHUA

aBotoummn. NepexogHble Gopmbl M dUNOreHeTUYECKUE PAAbI OpraHn3MoB. buoreorpaduyeckune
MeToAbl U3y4eHun asontounn. CpasHeHne Gnopbl U GpayHbl MaTEPUKOB M OCTPOBOB.
Buoreorpaduyeckme obnactv 3emnun. Bugpl-sHAEMUKN U PEAUKTBI.

OMBpUONOrMYEecKme U CPaBHUTENBHO-MOPGONOrMYECKUE METOAbI U3YYEHUA IBONOLMU. TeHeTUYeCcKne
MeXaHM3Mbl 3BO/IIOL MM OHTOreHe3a M NoSBAEHMUS 3BOJTIOLMOHHbIX HOBLLECTB. [OMONOrnYHbIE U
QHa/IorMYHbIe OpraHbl. PyaMmeHTapHble opraHbl U aTaBuamMbl. MONEKYNAPHO-TEHETUYECKME,
BUOXMMMYECKME U MaTeMaTUYECKME METOAbl U3YHEeHUS 3BONOLUN. TOMONOTUYHbIE TEHbI.
CoBpeMeHHble MeToAbl MOCTPOEHUA PpUoreHeTUYECKUX AepPeBbeB. XPOMOCOMHbIE MyTaLUN U
9BOJIIOLMA FTEHOMOB.

O6ume 3akoHoMepHOCTU (Npasuna) ssontoumm. HeobpaTMMOCTb 3BOAIOLMU. AJanTUBHAaA pagvaums.
HepaBHOMepPHOCTb TEMNOB 3BONHOLMM




6.4

HayuyHble runoTesbl NPOUCXOMKAEHMA KU3HN HA 3emne. AbMoreHes U NaHcnepmua. [loHay4Hble
NnpeACcTaBAeHNA 0 3aPOXKAEHUN KU3HW (KpeaunoHnsm). MMnoTesa NOCTOAHHOIO CaMO3apPOXKAEHUS
YKM3HU N eé onposeprkeHue onbiTamu @. Peaun, /1. CnannaHuanw, J1. Mactepa. MponcxoxaeHne KnusHum
1 actpobuonorma. OCHOBHbIE 3Tanbl HEOPraHMYECKOoM aBoatouMK. MnaHeTapHas (reosormyeckas)
3BO/IOLMA. XMMUYECKas 3BooUMA. ABNMOTreHHbIN CMHTE3 OPraHNYeCcKMX BELLECTB U3 HEOPraHUYECKMX.
OnbIT C. Munnepa u I. FOpu. O6bpasosaHne nonnMepoB 13 moHomepos. KoauepsaTHana runoTtesa A.U.
OnapuHa, rmnoTesa nepBuYHoro 6yaboHa K. XonaenHa, reHeTuyeckaa rmnotesa . Ménnepa.
Pnbosumsi (T. Yek) 1 runoTesa «mupa PHK» Y. Tunbepta. PopmupoBaHne membpaH 1 BO3SHUKHOBEHME
NPOTOKNETKMN.

MCTOpMﬂ 3emnu n metoapbl eé n3yvyeHunAa. Uckonaemble OopraHuyeckme ocTaTku. F[eoXpoHO/I0rmA n eé
meToapbl. OTHOCUTENbHAA U abcontoTHan reoxXpoHonoruaA. FleoxpoHoaornyeckas WwKana: 30Hbl, 3pbl,
nepunoabl, aNoxu.

HauyanbHble sTanbl opraHuyeckon ssontoumn. MNoasneHne n 3BOAOLUA NEPBbIX KNETOK. IBONOLUA
MeTab01nM3ma. BosHMKHOBEHME NepBbix 3KocucTeM. CoBpeMeHHble MUKPOOHbIe BUONNEHKM KaK aHanor
nepsbix Ha 3emne coobuiects. CTpomaTonTbl. MPOKapUOTbI U SYKapUOTbI.

MpouncxoxaeHne ayKapmoT (cumbuoreHes). DBOOLMOHHOE MPOUCXOKAEHME BUPYCOB.
MpouncxoxaeHre MHOFOKAETOUHbIX OPraHM3MOB. BO3HMKHOBEHME OCHOBHbIX MPYMN MHOFOKNETOUYHbIX
OpPraHM3moB.

OCHOBHbI€ 3Tanbl 3BOIIOUMW BbICLLIMX pacTeHnin. OCHOBHble apomMopdo3bl
pacTeHuin. Bbixoa pacTeHwUit Ha cywwy. MoABAeHWe CNOPOBbLIX PACTEHUIN N 3aBOEBAHME UMM CYLLW.

npeind reHos, murpauma n «3bPeKT ocHosaTeNA» B NONYAALMUAX COBPEMEHHOIO Ye/10BEKa.

Yenoseyeckue pacobl. [oHATUE 0 pace. Bonblume packl: eBponeonaHasn (eBpasninckas), aBcTpano-
HerpouaHas (3KBaTopuasibHas), MOHroaouaHan (asMaTcko-amepuKaHcKan). Bpems u nyTm paccenenus
uesioBeKa No nsaaHete. EAMHCTBO YenoBeveckunx pac. HayuyHas HeCOCTOATENbHOCTb PAacM3ma.
Mprcnocob1eHHOCTb YeNloBEKA K Pa3HbIM YCI0BUSAM OKpY»Katowei cpeabl. BanaHue reorpaduyeckoi
cpeapl 1 apenda reHoB Ha Mopdoornio U GpMU3NONOrUIO YesToBEKA

DKOCMCTEMbDI U NMPUCYLLNE MM 3aKOHOMEPHOCTH

7.1

Pasgenbl 1 3agaum akonorum. CeA3b 3KOOTUKU C APYTMMU HAYKaMMU.

MeToap! 3konornn. Monesble HabAOAEHMA. DKCNEPUMEHTbI B SKOIOTUN: NPUPOAHbIE U
nabopaTopHble. MoaenvpoBaHue B 3KOI0TMU. MOHUTOPUHT OKPYKaAtOLWEl cpeapl: NOKaAbHbIN,
pernoHasnbHbIi U rnobanbHbIn




7.2

JKonormyeckmne GakTopbl M 3aKOHOMEPHOCTU UX AencTBUA. KnaccudurKauma sKonormyeckmx GakTopos:
abuoTnyeckune, bMoTMyeckne, aHTponoreHHble. O6LME 3aKOHOMEPHOCTU AEeNCTBUA IKONOTMUYECKUX
¢dakTopoB. MNpasuno mmHumyma (K. LWWnpeHrenn, HO. JInbux). TonepaHTHOCTb. IBPUOBMOHTHbIE U
CTEHOBMOHTHbIE OPraHM3Mbl.

AbunoTtunyeckune paktopbl. CBET KaK aKoormyeckunii daktop. [leicrTemne pasHbiX y4aCTKOB COJIHEYHOIO
CneKkTpa Ha OpraHM3mbl. IKONOMMYECKME TPYMMbl PACTEHUIN U }KUBOTHbIX NO OTHOLLEHMUIO K CBETY.
CurHanbHana ponb ceeta. Potonepnoamsm. TemnepaTtypa Kak aKONOrnMYeckuii dpaktop. eincremne
TEMNepaTypbl HA OpraHn3mbl. MOMKUNOTEPMHbIE M TOMOMOTEPMHbIE OPraHM3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIE OPraHU3MbI.

B/ia’KHOCTb KaK 3Kosormyeckuii paktop. NMpucnocobneHnsa pacteHuin K nogaep*aHunio BOAHOIo
6anaHca Knaccudpukauma pacteHuin No OTHOWEHMUIO K Boae. MprUcnocobneHns }KUBOTHbIX K
N3MEHEHMIO BOAHOIO pexxmma.

Cpegabl 06UTaHMA OpPraHM3MOB: BOAHAA, HA3eMHO-BO34YLIHas, MOYBEHHas, rybMHHAA NOANOYBEHHaS,
BHYTpMOpraHnameHHas. PU3MKo-xMMmnyeckme ocobeHHOCTU cpes 0bUTaHUsA OpPraHU3MOB.
MpucnocobaeHnA OPraHM3MOB K KU3HWU B PasHbIX Cpesax.

Buonornyeckne putmbl. BHeLWHWE W BHYTPEHHWE pUTMbI. CYTOUHbIE U TOANYHbBIE PUTMbI.
Mprcnocob1eHHOCTb OPraHN3MOB K CE30HHbIM M3MEHEHUAM YCOBUM KU3HMU.

"Kun3HeHHble Gopmbl OpraHM3moB. MNoHATUE 0 KU3HEHHOM dopme. HKn3HeHHble GOPMbl PACTEHWIA:
nepeBba, KYCTaPHUKM, KYCTapHUYKU, MHOFONETHUE TPaBbl, O4HONETHWNE TPaBbl. "U3HeHHble popmbl
MKUBOTHbIX: TMAPOOUNOHTbLI, Fe06MOHTbI, 33P06MOHTLI. OCOBEHHOCTM CTPOEHMA M 06Pa3a HKU3HMU.

Buotuueckune dbakTopbl. Buabl 6UOTUYECKUX B3aUMOAENCTBUIA: KOHKYPEHUMSA, XULWHNYECTBO, CUMBUNO3
n ero popmbl. NMapasuTnam, Koonepaums, MyTyaan3m, KOMMEHCaN3M (KBapTUPAHTCTBO,
HaxnebHuyecTBo). HeTpoduueckme Bzanmoaeiictema (Tonndyeckune, opuyeckue, dabpuueckue).
3HauyeHne BUOTUYECKMX B3aMMOAENCTBUIN A/1A CYLLECTBOBAHMA OPraHU3MOoB B cpede obutaHus.
MPUHLMN KOHKYPEHTHOTO UCK/IOUYEHUSA




7.3

JKoN0rMYecKne XapaKkTepUCTMKM nonyaaumu. Monynauma Kak buonormyeckas cuctema. Posb
Heo4HOPOAHOCTM cpeabl, PUsnyecknx bapbepos 1 ocobeHHocTen 6MonorMmn BMA0B B GOPMMPOBAHUK
NMPOCTPAHCTBEHHOM CTPYKTYpPbI Nonynsumii. OCHOBHble NOKa3aTe M NONyAALUN: YUCTEHHOCTb,
NNOTHOCTb, BO3PACTHaA M No0BasA CTPYKTYPa, POXKAAEMOCTb, NPUPOCT, TEMMN POCTA, CMEPTHOCTD,
MUrpaums.

JKosiorMyeckas CTpyKTypa nonynaumn. OLeHKa YNCAEeHHOCTU nonyaauuun. AnHamuka nonyaaummn n eé
perynauma. BUoTUYecKMit noTeHuman nonyaauun. MogenmposaHve AMHaMUKKM nonynsaumm. Kpusble
pOCTa YMCAEHHOCTM Nonyaaunn. Kpmeble BbIXKMBaHWA. Perynauma YncaeHHoCTU Nonynsumii: ponb
$aKTOPOB, 3aBUCALLMX U HE 3aBUCALLMX OT NJIOTHOCTU. DKOI0TMYECKMe cTpaTernm Bnaos (r- n K-
cTpaTerum).

MoHATMEe 06 3KoNOrMYecKom HuWe enaa. MectoobutaHne. MHoromepHaa MoaeN b SKONOTMYECKOWM
HUWK K. U. XaTynHCcoHa. Pazamepbl 3KONOrMyeckomn HUWK. MoTeHuManbHas U peasin3oBaHHAA HALWIK.

Bua Kak cuctema nonynaumii. Apeanbl BUA0B. Buapl U UX KU3HEHHbIE CTpaTerMm. 3aKoHOMEPHOCTH
noBeAeHNA N MUTPALNIA KUBOTHbIX. BMOSOrMYECKNE MHBA3MUM Yy3KepOoaHbIX BUAOB

7.4

CoobuiectBa opraHM3MoB. b1MoLeHo3 1 ero cTpykTypa. CBA3M MeXay opraHnM3mamu B buoLeHose.
JKocucTema Kak oTKpbITas cuctema (A.Jx. TeHcan). PyHKUMOHAbHbIE 60KM OPraHM3mMoB B
SKOCMCTEME: MPOAYLLEHTbI, KOHCYMEHTbI, peayLeHTbl. Tpoduyeckme yposHU. Tpoduyeckme Lenu u
ceTn. Abnotnyeckune 610kM akocuctem. MNousbl U UNbI B IKOCUCTEMAxX. KpyroBopoT BeLWECTB M NOTOK
SHepruu B sKocucteme.




OCHOBHble NOKa3aTean sKkocmcTembl. Bromacca m npoaykumna. DKosormyeckune nnpamumabl H1ucen,
bromacchbl u HEeprun.

Hanpas/ieHHble 3aKOHOMEpPHbIE CMEHbl COOBLLECTB - CyKLeccuu. MepBuUHbIe M BTOPUYHbIE CYKLLECCUM N UX
NPUYUHBLI. AHTPOMOreHHble BO3AENCTBUA Ha CyKLeccun. KnumakcHoe coobuiectso. BuopasHoobpasume u
MoJIHOTa KPYroBopoTa BeLLECTs - OCHOBA YCTOMYMBOCTU COOBLLECTB.

MpupoaHble S3KOCUCTEMbI. AHTPOMOreHHbIE 3KOCMCTEMbI. ArpoaKocucTeMa. ArpoueHos. Pasnnumns mexay
QHTPOMNOreHHbIMM U NPUPOLHBIMU 3KOCUCTEMaMU. Yp6oaKkocucTeMbl. OCHOBHbIE KOMMOHEHTbI
ypboakocucTem. Fopogackas ¢nopa u dpayHa. CHaHTpONM3aLmMs ropoackoi dpayHbl. Bruonormyeckoe u
X03ANCTBEHHOE 3HaYeHMe arpoaKkocmcTem U ypbosaKkocucTtem. 3aKOHOMEPHOCTU GOPMMPOBAHMA OCHOBHbIX

B3aVIMOFI,EI7ICTBVIl7I OPraHN3mMoB B 3KOCUCTEMAX.

MepeHOoC 3HEPTUN N BELLLECTB MEXKAY CMEXHbIMU IKOCUCTEMAMMU. YCTONYMBOCTb OPraHU3MOB, NONY/IALMA U
9KOCUCTEM B YCNOBUAX ECTECTBEHHbIX M aHTPOMNOreHHbIX BO3A4ENCTBUN

7.5

Buocdepa - obwennaHeTapHaa 060104Ka 3eMnn, rae CyLWwecTByeT UM CyL,EecTBOBasa KU3Hb. YyeHue B.U.
BepHaackoro o 6uocdepe. Obnactn buocdepbl 1 eé coctas. Hunsoe BeLecTBoO buocdepbl 1 ero GyHKLUK.
3aKOHOMEepPHOCTU cyLLecTBoBaHMA Buochepbl. OcobeHHOCTM Buochepbl Kak rnobanbHOM IKOCUCTEMBI.

[JnHamunyeckoe paBHoBecue B buocdepe. KpyroBopoTbl BELLECTB M BUOreoxMmmnyeckne UKol (yrneposa,

a30Ta). PUTMHUYHOCTb ABIeHMIA B Bruocdepe.

30HanbHOCTL 6Mochepbl. MoHATME 0 Brome. OCHOBHblE BMOMbI CYLIN: TYHAPA, XBOMHbIE Neca, CMeLLaHHble
W LUMPOKOJIUCTBEHHbIE S1eCa, CTEMMW, CaBaHHbI, MYCTbIHU, TPOMMYECKME N1Eeca, BbICOKOropba. Knumar,
pPacTUTENbHbIN U XKUBOTHbIN MUP BMOMOB CyLUW.

CTPYKTYPa 1 QYHKLMA KMBbIX CUCTEM, OLLEHKA MX PECYPCHOrO NoTeHuuana n buochepHbix GyHKLMNA




7.6

JKONOrMYecKmne KpM3nchbl M UX NpUYMHLL. BosaeicTeme yenoBeka Ha bruocdepy. 3arpasHeHMe BO34YLIHOM
cpeabl. OxpaHa Bo3ayxa. 3arpasHeHune BoaHoOM cpedpbl. OXpaHa BOAHbIX pecypcoB. PaspyLleHue noyssi.
OxpaHa NOYBEHHbIX PECYPCOB. M3MeHeHue KanmarTa.

AHTPONOreHHOe BO3EeNCTBUE Ha PACTUTENbHbIN U }KUBOTHbIN MUP. OXpaHa pacTUTE/IbHOTO U }KMBOTHOTO
Mupa. OCHOBHbIE MPUHLMMbI OXPaHbl Npupogbl. KpacHble KHMrK. Ocobo oxpaHsemble NPUPoaHbIe

Tepputopun (OONT).

boTaHMyecKkne cagbl N 30010TMYECKME NapkKn.

OcHoBHble npuHUUNbI YCTOI‘;NVIBOFO pa3BUTUA YesioBevecTBa U Npmpoabl. PaumoHanbHoe

NpMpoAOoNoaAb30BaHNE N COXpaHeHne Buonormyeckoro pasHoobpasms 3emau




TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N Hanvenosanuepase;10s u KosmnuecrBoyacos DJIeKTPOHHbIE
n/m TeMIIpOrpaMMBbl Bcero Kountpouabnubiepadorsl  IIpakTnuecknepadoTbl (unposre)
o0pa3oBaTejbHbIepecypChl
bubnuotexa [JOK
1 bronornskaxiayka 2 0 0 https://m.edsog ru/7f41c292
5 JKuBbie CHCTEMBI U UX 1 0 0 bu6mmoreka [IOK
OpraHu3alus https://m.edsoo.ru/7f41¢c292
3 XUMUYECKHUN COCTaB U 8 0 1 bubmuoreka [JOK
CTPOCHUE KIIETKU https://m.edsoo.ru/7f41c292
4 KusneneaTenbHOCTHKIIETKHA 6 0 0 EEESHE;T:;iggﬁ £416292
PasmHoOxeHUE U
5 WHJIWBH1yallbHOE Pa3BUTHE 5 0 1 bubmorexa TTOK
https://m.edsoo.ru/7f41c292
OpTraHU3MOB
6 HacnencrBeHHOCTE U 3 0 5 bubmuoreka [JOK
U3MEHYMBOCTHOPIaHU3MOB https://m.edso0.ru/7f41c292
7 CenekiusiopraHu3MoB. 3 0 0 bubnmoreka [JOK
OCHOBBIOMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 Pesepaiiocepens 1 0 0 ]r?tltfsﬂ/ljr(r)::;si? r(:/limczgz
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME


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 KITACC

KoauvecTBouyacon DJIeKTPOHHbIE

Ne HaumenoBanuepasjaeioB u (mudposbIe)

n/n TEMIIPOrpaMMBI Bcero KonTpoabubiepadorsl  IlpakTnuecknepadoTsl P
oOpa3oBaTe/ibHbIepecypChl
bubmuoreka [JOK

1 1
JBOMOUHOHHAAOHOOTHA o 0 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE 9 0 05 bubnuoreka IIOK
JKM3HU Ha 3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3msl 1 5 0 1 bu6muoreka [{JOK
OKpy’Karolascpena https://m.edsoo.ru/7f41cc74
4 Coo01tectBa 1 9 0 0 bubmuoreka [JOK
3KOJIOTHYE€CKHUECHCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
5 P 2 0 0
CSCPBHOCEPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME



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

IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
No KoaudecTBouyacon
JuekTpoHHbIeNN PpoBHICOOPa3OBATEIb
n/ Temaypoka Bce  Kourpoabnbiepa IIpakTuueckuep
Hblepecypchl
I ro 00ThbI a00ThI
bubmuoreka [JOK
1 buonorust B cucreMeHayk 1 0 0 https://m.edsoo.ru/863e6122https://m.edsoo.ru
/863e632a
MeToabl TO3HAHUS KUBOH
npupoasl. [IpakTudeckas padora
2 le lp«Il/IIcnonie,OBaHHe aBIJ)'II/I‘IHLIX 1 0 0.5 bubmorexa [JOK
B P ' https://m.eds00.ru/863e6122
METOJIOB IPU U3YUCHUHU
OMOJIOTHYECKHX 00BEKTOBY
3 buonorudyeckue cucrtemsl, 1 0 0 bubmnorexa [IOK
IIPOLIECCHI U UX U3YYECHHE https://m.eds00.ru/863e6564
4 XUMHUYECKUN COCTaB KJIETKH. 1 0 0 bubmuoreka [JOK
Bona u MmunepanbHbIe COMU https://m.eds00.ru/863e674e
bu6nuorexka [JOK
5 b .C 0 1 0 0
CAIH. T-OCTAB 1 CTPOCHHE DEIIOB https://m.eds00.ru/863e6b72
depMeHTHl — OHOIOTHYECKUE
Karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 0 05 bubnuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIU KaTajasbl)»
b K
7 VYrueBonsl. JInnmasl 1 0 0 nomorexa O

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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

bu6nmoreka [JOK

8 Hyxnenrosbiekncnotel. AT® 0 https://m.edso0.ru/863e6d5c

9 HcTopus 1 MeTOABI U3y4EHUS 0 bu6nuoreka [IOK
xietku. Kiierounasreopust https://m.eds00.ru/863e6e88

10 KiteTka kak memocTHas >KuBas 0
cucreMa
CrpoeHue 2yKapruoTHYECKON
kietku. JlabopaTopnas pabora No
2 «M3yueHne cTpOeHMs KIETOK bubnnorexa [IOK

11 pacTeHHH, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/
OakTepuit o] MUKPOCKOIIOM Ha 863e716¢
TOTOBBIX MHKpOIIperiapaTax U ux
OTIMCAHUE

bubmuoreka [JOK

12 OOMEHBeIIEeCTBUINMETA00IN3M 0 httos://m.edsoo.ru/863¢766¢

bu6nmoreka [JOK

13 Potocmnres. Xemocunres 0 https://m.eds00.ru/863e7c98

. bubmuoreka [JOK

14 OHepretiieckiuioOmen 0 https://m.edso00.ru/863e7aae
JKU3HEHHBIN ITUKIT KICTKH.

Jlenenue knetku. MuTos.

15 JlaboparopHnas padota Ne 3 05 bubmmnorexa [JOK
«HaOmronenne MuTO3a B KII€TKax https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIlIka JyKa Ha
TOTOBBIX MUKPOIIpENapaTax»

16 buocunres 6enka. Peakmus 0 bubmnorexa [HOK
MaTpPU4YHOIO CHHTE3a https://m.eds00.ru/863e796e

17 Tpaucnsius — OuocuHTe30e1Ka 0 bubnmorexa [TOK

https://m.edsoo.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/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 HexknerounsieopMbKU3HT — 0 bubnnorexa [JOK
BUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 DOpMBIPaA3MHOKEHUSAOPTaHU3MOB 0 https://m.eds00.ru/863e81b6https://m.edsoo.ru
/863e831e
. bubnuorexa [JOK
20 M 0
eHos https://m.edsoo0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
21 OmonorBopenue. JlabopatopHas 05 bubnnorexa [JOK
pabota Ne 4 «M3yueHnue cTpoeHus ' https://m.eds00.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
99 WNHauBuyanbHOEpa3BUTUEOPTaHU 0 bubmuorexa [JOK
3MOB https://m.eds00.ru/863e8436
I'eneTtnka — Hayka o
23 HACJICJICTBEHHOCTH U 0 bubmorexa HOK
https://m.eds00.ru/863e86f2
M3MEHYMBOCTHU
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKOB. MOHOTHOpUTHOE 0 bubmmorexa [JOK
p ' pu https://m.eds00.ru/863¢8878
CKpEIIUBAaHHE
UTHOPHUIHOE CKPEIUBAHUE.
25 élaKOH iefaBHcmforlg 0 bubmmorexa [JOK
https://m.eds00.ru/863e89a4
HACJICIOBAHMSI IPU3HAKOB
CuermnieHHOe HaclleJOBaHHe
npu3HakoB. JJabopaTtopHas paboTa
b K
26 Neo 5 «M3yuenue pe3ynbTaToB 0.5 nommorexa [O

MOHOTHOPHUIHOTO U
JUTUOPUITHOTO CKPEIINBAHUS Y

https://m.eds00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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

Jp030(UIIBI HA TOTOBBIX
MHUKpOIpenapaTax»

I'enetuka noina. Hacinenosanue

bu6mmoreka [IOK

2 MIPU3HAKOB, CIEIJIEHHBIX C TTOJIOM 0 https://m.edso0.ru/863e8c60
N3MeHUHnBOCTSD.
Henacnencrennas
W3MEHUYHMBOCTh. JlabopaTopHas
28 pabota Ne 6. 05 bubmmorexa [JOK
N3yyennemoaupukamoHHON3ME https://m.edso0.ru/863e8efe
HYHMBOCTH,
MOCTPOEHUEBAPUALIMOHHOTOPSIA U
BApUALIMOHHOWKPUBON
HacnencrBenHas ”3MEHYHBOCTb.
29 Jlaboparopnas pabota Ne 7. 05 bubnnorexa [JOK
«AHanu3 MyTauuil y 1po30Qpuiisl https://m.edso0.ru/863e8efe
Ha TOTOBBIX MHKpOIIpEnapaTax»
bu6mmorexa [JOK
30 Penerniatenonexa 0 https://m.eds00.ru/863e8d78
PesepBHbIif ypok. O6001IeHHE 11O
31 TeMe «HacieqcTBEHHOCTD U 0
W3MEHYMBOCTH OPTAaHU3MOBY»
bu6mmorekxa [IOK
32 Cenekuns Kak Hayka i npotece 0 https://m.edsoo.ru/863e9214
33 MeToabl U JOCTHIKEHUS CEJIEKIINT 0 bu6mmorexa [{OK
pacTeHUN U )KUBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHoMOTHsIKaKOTPACTBIIPOU3B 0 bubnmorexa [JOK

o0JCTBa

https://m.edso00.ru/863e9336



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

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34



11 KITACC

«Onucanuenprucnoco0IeHHOCTHO
pranusma u
€€0THOCUTEIBHOIOXapaKTepa»

Ne KoauuecTtBouacoB
DIeKTPOHHbIeN(PPOBHICOOPA30BATEIBLH
n/ Temaypoka Bce Kontpoasnbiepa  IIpakTnuyeckuepa
blepecypchl
n ro 00THBI 00THI
1 OBOJIOLUS U METOBI €& 1 0 0 bubmuorexa [JOK
N3y4YEHUs https://m.edso00.ru/863ea20e
5 WcTopus pa3ButHs 1 0 0 Bu6muoreka [JOK
MIPEACTABICHUI 00 IBOTIOIUN https://m.edso0.ru/863e9570
bu6mmoreka [JOK
M 1 0 0
HKPOIBOIIOUHA https://m.edso0o.ru/863e9cle
[Tomyssiust Kak dJIeMEHTapHAs
€IMHULIA BUA U YBOJIIOIIHH.
4 JII;60 ];To HI;H abora Jﬁo 1 1 0 0.5 bubmmorexa LIOK
patopHas p B ' https://m.edso00.ru/863e99c6
«CpaBHeHHE BUOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)
JIBrokymye cuibl (3J€MEHTapHbIE 1 0 0 Bubmuoreka [IOK
(haKTOPBI) SBOJTIOLIUH https://m.edso0o.ru/863e9da4
EcrecTBenHsbIit 0TOOD 1 €ro 1 0 0 bu6nuoreka [IOK
(hopMbI https://m.edso00.ru/863e9ed0
Pe3ynbTaTel 3BOMIONMM:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB
1 BUA000pa3oBaHUeE. BuG OK
JIaboparopHnasipabora Ne 2 1 0 0.5 nomorexa I

https://m.edso0.ru/863e9fde



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
https://m.edsoo.ru/863e9fde

Hanpasnenus u

bu6mmoreka [JOK

Pa3BUTHE KU3HU HA 3eMIIe»

8 IIyTUMAaKpPOIBOJIIOLUU 0 https://m.edsoo.ru/863e9cle
9 HeobpatumocTeiBomonun 0
10 Hcropus xu3Hu Ha 3emiie U 0
METOMBI €€ U3yUCHHS
11 ['unoressl IPOUCXOKACHUS 0 bubmuotexa [JOK
YKU3HH Ha 3emiie https://m.edso00.ru/863ea5a6
12 PasButue xu3Hu Ha 3eMiie 110 0 bu6nunoreka [IOK
3paM U Nepuojiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl BOTIOIIUI
PaCTHTEIBLHOTO U KHBOTHOTO
mupa. [Ipaktrnueckas padora Ne 1 Bubmuoreka [IOK
13 0.5
«M3ydyenne nckonaeMpIx https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHUH U KUBOTHBIX
B KOJUICKIIHSIX)
14 CoBpeMeHHasICUCTEMAOPTaHNYEC 0 bubnmnorexa [[OK
KOromupa https://m.edso0o.ru/863ea48e
15 DBOTIOLIUSYEIIOBEKA 0 bubnuorexa [JOK
(aHTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymuecuiinbl (pakTopsl) 0 bubnuotexa [JOK
AHTPOTIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIECTATUUIBOITIOITUHYEIIO 0
BEKa
18 Yenoseuyeckue pacel U 0 bu6nuoreka [{IOK
NIPUPOAHBIC ANANTALUN YETIOBEKa https://m.edso00.ru/863eaea2
PesepBubIil ypok. O6001eHHE 1O
19 TeMe « Bo3HUKHOBEHHE U 0


https://m.edsoo.ru/863e9c1e
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

20

21

BKOHOFI/IﬂKaKHaYKa

Cpenst oOuTanus u
AKOJIOrHyeckre (GakTopbl

bubmunorexa LIOK
https://m.edsoo.ru/863eafec

22

23

Abuortnueckue GpakTopsl.
Jlaboparopuas pabota Ne 3.
«Mopdodonoruueckne
0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHUS.
JlabopaTtopHas pabota Ne 4.
«BnusHuE cBeTa HA PoCT U
pa3BHTHE YEPCHKOB KOJICYCa

buotnueckuedaxTopsl

0.5

bubmuoreka [JOK
https://m.edso00.ru/863eb10e

but6mmoreka [JOK
https://m.edso0.ru/863eb348

24

25

DKOJIOTUYECKUE XapaKTEePUCTUKHI
nonyJsun. [TpakTruueckas
pabota Ne 2 «Iloacuér
MJIOTHOCTU MOMYJISILUNA Pa3HBIX
BHJIOB PACTECHUI»

Coo0mecTBaopraHu3MoOB —
OHOIIEHO3

0.5

but6mmoreka [IOK
https://m.edsoo.ru/863eb46a

26

OKOJIOTHYECKUECUCTEMBI
(3K0CHCTEMBI)

bubmunorexa LIOK
https://m.edsoo.ru/863eb46a

27

28
29

OcCHOBHBIC TTOKA3aTCIN
9KOCHUCTEMBI. DKOJIOTHYECKHE
nupaMuibl. CBOWCTBa3KOCUCTEM.
Cyxkueccus
[IpupoaHbIesKOCHCTEMBI

AHTpOHOFCHHLICBKOCI/ICTCMI)I

bu6nunorexa LIOK
https://m.edsoo.ru/863eb5fa



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 buochepa — 1 0 bu6muoreka [IOK
riodanpHasIKOCHCTEMa3eMITn https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTUCYIIIECTBOBAHUS 1 0 bu6mmoreka [{JOK
o6uochepsl https://m.eds00.ru/863ebd16

32 YenosedecTBo B Onochepe3emin 1 0

33 Cocy1ecTBOBaHUENTPUPOBI U 1 0 bubmuotexa [JOK
YeII0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001eHIE

34 TeMmbl «Coo01IecTBa u 1 0
9KOJIOTMYECKHE CUCTEMbI»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[TPOT'PAMME


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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue; [lon penakuueit
[Taceunuka B.B., buonorus 11 knacc, M.: [Ipoceemenue, 2021
METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJISA

buomnorus. [Toypounsie pazpabotku. 10-11 knaccel. ba3oBsiit ypoBens. [laceunuk

B.B., llIsenos I'.I'. Edumona T.M.,- anekTpoHHBIN BapuaHT Ha miaTdopme Lecta

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI CETH
HUHTEPHET
https://interneturok.ru

https://www.yaklass.ru/p/biologia#tprogram-11-klass
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