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MHNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OUOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buosorusn»  coctaBwiM: KoHuentyaiabHble mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
oO1mrero oopazoBanusi B Poccuiickoit denepaiinm, a Takske MOJI0XKEHUS 0 crieluduke
Ouonornu, €€ 3HAYCHWH B TIO3HAHWM JKUBOM TMPHUPOABI W OOECIeYCHHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro o0miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1a&T MpeacTaBICHUE O 1eIIX, 00 o0IIel cTpaTeruu
oOy4eHus1, BOCIIUTAHUS U PA3BUTHSI 00yUaIOUTNXCSA CPEACTBAMH Y4eOHOTO ITpeMeTa
«buonorusy, onpenenser 00s13aTENbHOE NPEAMETHOE COAEPIKAHUE, €0 CTPYKTYPY,
pacnpeneneHue 1Mo paszieiaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4YeHUs] y4eOHOro MaTepualia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOIO MpOIECcCca, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B niporpamMme o 6M0I0THH TaK)Ke YIUTHIBAIOTCS TPEOOBAHUS K TIIIAHUPYEMBIM
JUYHOCTHBIM, MeETalpeAMETHbIM W TMPEIMETHBIM pe3yjbTaTaM oOOydeHUs B
dhopMUpOBaHUH OCHOBHBIX BUI0OB y4eOHO-TI03HABATEILHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaroIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OHOJOrNYECKOr0 00pa30BaHUs.

B nporpamme no Ouosnorun (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
NPUHIIMI TPEEMCTBEHHOCTH B M3yUYe€HUM Ouojoruu, Onarojgapss uemMy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
¢bopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHYECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIIEHHWEM K OKPYXKaloIllel MpUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTPaMMe MO OWOJIOTMH YJEICHO BHHMAaHHE HCIIOH30BAHHIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4HKcje: NpOPUIAKTUKY HACIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHUSA, 000CHOBAHUS SKOJOTHUECKH IIEIeCO000pa3HOro
MOBEACHUS B OKPYKAKOWIEH NMPUPOJIHON Cpeae, aHaIn3a BIUSHUS XO35MCTBEHHOU
JeSATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenue BHHMMaHHMS K MPUKIAIHON HAMpaBiICHHOCTH Y4YeOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTHIO O0ECTICUEeHHUS YCIOBUM [T PEILICHUS



OJTHOM M3 aKTyaJIbHBIX 3aJ]1a4 IIKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHUs, KOTOpas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCSA CIHOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHMMAeT Ba)KHOE
mecTo. OHa oOecreunBaeT (OPMUPOBAHUE y OOYYArOIIMXCS IMPENCTAaBICHUM O
HAYyYHOW KapTHHE MHUpPa, pacIUpseT U 0000IaeT 3HAHUS O KUBOHM MpHUpoje, €&
OTJINYWTENIbHBIX INPU3HAKAX — YPOBHEBOW OPraHU3alMA W 3BOJIIOLUH, CO3HAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  NpuUpoAbl, (OPMUPOBAHUSA
(YHKIIMOHAJIBbHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe3omacHOro oobpasa
YKU3HU, DKOJIOTUYECKOI0 MBILIJIEHUS, IIEHHOCTHOIO OTHOLICHUS K KUBOU IIPUPOJIE
1 YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3a/Jad  CpeJHero  obmero  o0pa3oBaHUs,  COLUAIM3ALIU
oOyuatonuxcs. M3yuenue 61oia0ruu o0ecneurnBaeT ycioBus sl (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HMHTETpalMi OWOJOTMYECKUX 3HAHUM C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (DU3UKH, XUMHUH U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeIHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Uil ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B MpOrpaMMe IO
OHOJIOTUH.

Ot60p comepxkanus ydebHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHMs, 3HAYUMbIE JIs
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
yeJoBeKa B OKPYKArolel MPUPOAHOM cpelie, BOCTpeOOBaHHbIC B MOBCEIHEBHOM
KU3HU U TPaKTHUeCKoM aesTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HAaHUN
3aHHUMAIOT 3JIEMEHTBI COAEPKAHUSI, KOTOPBIE CIyaT OCHOBOM At pOpMUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aIlluu
OMOJOTMYECKOro 00pa30BaHMsl.

CTpykTypupoBaHHE cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAYEHHUs 3HAHMH 00
OTJIMYUTENBbHBIX OCOOCHHOCTSIX JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alvu U
IBOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKTYpe yueOHOro npeamera «buonorus»
BBIJICTIEHBI CIIEYIOIINE COJAEP KATEIbHbIE JIMHUU: «bHONOorus Kak Hayka. Meronasl
Hay4yHOro mo3HaHus», «KneTka xak Ouomoruueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CuctemMa M MHOroo0Opasue OpPraHUYECKOTO MHUpPay,
«OBONIIOLMS KUBON PUPOJBD», « IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTH.



Llenp m3yuenuss ydueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHTa © NPHOOPETCHHE YMCHHM
WCIIOJIb30BaTh ATU 3HAHMS JJIA TPAMOTHBIX JIEUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

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

OCBOCHHME OO0YyYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOT0OOpa3uu U OCOOCHHOCTSX >KMBBIX
CHCTEM pPa3HOTO YPOBHS OPTaHHM3AINH, BBIIAOIINXCS OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YaIOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIW3a JaHHBIX O MYTAX Pa3BUTHUS B
OWOJIOTUY HAyYHBIX B3IVIIIOB, WACH M TOIXOJO0B K W3YYCHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHU3aLUY;

CTAaHOBJICHME Yy OOydJarommxcst oO0meil KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOW TIPUPOIBI HA OCHOBAaHWH 3HAHUH M OTIBITA, MOJTYYEHHBIX TIPH U3YUCHUN
OMoJI0rHNY;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JIESITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHUS K HEl, COOTIOICHUS DTUYECKUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBAHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpbI, AJI1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEel cpejie,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oo6miero oopazoBaHusi yueOHbIN npeaMeT «buosorusy,
U3y4yaeMblii Ha 0a30BOM YpOBHE, SIBIIIETCS 0053aT€NbHBIM YUYEOHBIM MPEAMETOM.

Jlnst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca
(1 yac B Heneno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ononoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOUM KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAHUS KUBOUW NPUPOIbI (HAOII0/IEHHE, SIKCIIEPUMEHT, ONMCAHHUE,
U3MEpeHue, KilacCUpUKAIMs, MOJICTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbros, /Ix. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBON TTPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenus ouosoruu. Otinyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHu3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKU ), OMOCEpHBIA.

JdeMoHCcTpanuu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
JKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMWUYECKHE BJIEMEHTBHI: MaKpPOJJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaAJIbHBIX BelIeCTB B kieTke. [lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depMeHTBI — OMoJIoTHYecKre KaTain3aTopel. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas crnenuduunoctb. Kodepmentsl. Butamunbl. Otnnuus
(epMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W moJucaxapuibsl (Kpaxman, TJIMKOTeH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlunmunel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuasr — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHNH.

[utonorus — Hayka o kietke. KiletouHas Teopus — npuMep B3aUMOIEHCTBHUS
ujiel 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Krnetka kak nenoctHas xuBas cucrema. OOniye npusHaky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, Moiekynsl JIHK kak reHerumdeckuil ammapaT, cuctema
CUHTE3a OelnKa.

Tunsl KIETOK: »yKapuoTHueckas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOM H
IrpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranHouasl kietku: OIIC, anmapart I'onbmxw,
TM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, IUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJpUM u Tiactun. Bunbl mactun. HememOpaHHbie
OpPraHou/bl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONIH, PECHUYKH,
KIyTUKHA. OyHKIIUN OPraHOMI0B KIETKU. BKiItoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEMIECTB B KIIETKE.

JdeMoHCcTpanum:

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

Juarpammel: «PactipeeneHne XuMHUUECKUX 3JIEMEHTOB B HEKMBOW TPUPOJIEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmupr u cxemsl: «llepuoanueckas TabnMila XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocuHTes 6enka», «CTpoeHne MOJIEKYJIbl OemKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotbl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHHE pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKn», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTtopHble M NpakTHYecKHe padoThbI:

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

JlabopatopHass pabora No 2. «l3ydyeHue CTpoeHHS KIETOK paCTEHUH,
KUBOTHBIX U OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HMX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTrabosn3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPIUM B IMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BeniecTB: aBTOTpOdHBIN U reTepoTpodHbIid. Poibs ¢pepMeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®ortocunTe3. CeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emiie. BaustHue ycinoBuil cpenbl Ha GOTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHUHTE3UPYIole OaKkTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BEIIeCTB, BBIJICICHUE U
aKKyMYJIMPOBAaHHUE YHEPTUU B KIIETKE. DTarbl dHEpreTuueckoro ooMeHna. ['nmukomnms.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPGHEeKTUBHOCTh IHEPIrETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHdpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortambl TpaHchsuuu. KomupoBanue amuHOKucIOT. Pomb pubocom B
onocuHTese Oenka.

Hexnerounsle opmbl )KU3HU — BUpYCHl. IcTopust oTkpbiTus Bupycos (/1. U.
HNBanoBckuii). OCOOCHHOCTH CTPOCHHMS MW JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo3Oynutens CIIN/a.



OOpatHass ~ TpaHCKpuIlUMsA, peBepraza W uHTerpasza.  lIpodunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbrios, . U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPUDY,
«JHepreTuyeckuii oomen», «Ximopomnacty, «Potocunrtes», «Crpoenue JHK»,
«CtpoeHre u PyHKITMOHHPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbM nukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmuinkanuu «Yasoenue IHK wu Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHHne KIETKU», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KneTrouHblii 1UKJ, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBII Ha0Op — KapHOTHIIL
JunnonaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruuyeckue OCHOBBI Pa3MHOKEHHSI W  WHIUBUAYaAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, Mpoucxoasiiue Ha
Pa3HbIX CTAAUIX MUTO3a. BUOTOrMYeCcKui CMBICI MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: J€J€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
CIOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIOHUPOBaHUE
OpraHU3MOB, €r0 3HAUECHHE TSl CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. buosiormuecknii CMbICT U
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie »*kene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHue W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEepPMaTOreHe3 M OBOIEHES.
OCcOOEHHOCTH CTPOCHHS SWIIEKIETOK U crepMaTo3ouaoB. OmiogoTBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pa3Butue. THITBI
MOCTAIMOPHOHAIBHOTO PAa3BHUTHS: TMPSAMOE, HEmpsMoe (IMUYMHOYHOE). BnmsHue



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

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINN Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumet 1 cxembl: «DopMmbl pa3MHOXKEHUS OpraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHu», «BereratuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemnmukauus JHK», «Mutos»,
«Meno3sy, «IIpsmoe u HenpsiMoe pa3zButue», «l'aMeToreHe3 y MICKONUTAIOWINX U
4eIoBeKa», «OCHOBHBIC CTaJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOWIETO», «SIHIEeKIeTKa MIeKonuTaromero», «Kapuoknuues B KIETKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «J/lejieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiompeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOMpPEnaparaxy.

JlaGoparopuas pabora Ne 4. «lM3ydeHwe CTpOCHHS IIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. MIctopus pa3BUTHA T€HETUKU. Posib iuTomoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TreHeTuku (THOPUI0IOTUYECKH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTnyeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIECHHbIE ['. Menaenem.
MonoruOpuiHOe CKpelMBaHUEe. 3aKOH €IWHO00pa3us THOPHUIIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBaAHUS. 3aKOH PaCIICIUICHU MMPU3HAKOB. [ unore3a
YuCTOTHI raMeT. [loHOE ¥ HeMmoMHOe TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCJeO0BaHUS
npu3HakoB.  lluToreHeTnueckre  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOE HaclieioBaHue npu3HakoB. Pabora T. Moprana no clierieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapyIieHne cuenieHns reHoB B pe3yJbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTH. | eHeThYeCcKue KapThl.



['eHetnka mosa. XpoOMOCOMHOE ONpeAEeHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLICTVIEHHBIX C MTOJIOM.

N3mMeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON U3MEHUYNBOCTH. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiu. CBoCTBa MOAM(PUKAIIMOHHON U3MEHUYNBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
W3MEHYMBOCTh. Meio3 U TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUMUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa U NMpUYMHBI MyTaluii. MyTtareHHble (paKkTophbI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYMBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOICHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYISPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHuble 3a0o0jcBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HU C HACJIEJACTBEHHOM MpPeapacnoyio)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM reHeparuBHble MyTanud. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HH, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHcTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 ITUTOTCHETUYECKasI
OCHOBa», «3aKOH PACIICIIJICHUS U €r0 IUTON€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpunaHoe ckpemmBanuey, «LluTonorunyeckre 0OCHOBBI AUTUOPUTHOTO
CKpeluBanusy, «Menosy, «B3anmMoaencTeue ajielibHbIX T€HOB», «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4esoBeKa», «['eHeTnka mosa», «3aKOHOMEPHOCTH
HACIIEJIOBaHUsI, CLUEIUICHHOTO ¢ TMojioM», «KapuoTumnbl yeaoBeka U >KMBOTHBIX),
«Bunpl uzmeHunBocTY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnmemoBanue
pesyc-bakTopay, «I'eHeTuka rpynn KpoBu», « MyTallmoHHasi U3BMEHUYUBOCTDY.

ObopynoBanue: MoJenu-anmuIMKauy «MOHOTHOPUAHOE CKpEeLIMBaHHUEY,
«Hemonnoe nmomunupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3oduinay (Hopma, MyTanuu OpMbI
KpBUIbEB M OKPACKH Tela), repbapuii «["'opox moceBHOM».



JlabopaTtopHblie U npakTHYecKHe padoThI:

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

JlabopaTtopHas pabora Ne 6. «M3yuenue MoauUKaIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOWD.

JlaGopaTtopHas pabora Ne 7. « AHanM3 MyTaluid y Ipo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy.

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

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKICHUE CEJIEKIMHA U JTOMECTUKALMS.
VYyenune H. U. BaBuiioBa o eHTpax MPOUCXOXKACHHUSI © MHOTO00pa3usl KyJIbTYPHBIX
pactenuil. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblil U MHAUBUAYAJIbHBIN OTOODHI B
CEJEKIIMM pPACTEHUMH U KHUBOTHBIX. OlleHKa J3KcTepbepa. bimskopoacTBeHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelIMBaHUE YHUCTBIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. VMIckyccTBeHHbII MyTareHes u nojay4yeHue
MOJUIUIOUIOB. [JOCTHKEHUS CENEKIIUH PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonoruss kak oOTpaciab MPOU3BOACTBA. |'€HHAs HMHKEHEpUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

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

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

Tabnuipl U cxeMbl: Kapta «LleHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0bekTh OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHEIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS Y.

JlabopaTtopHble U NpakTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJABl M JOCTHXKEHUSI CEJEKIMU PACTEHUN W
JKMBOTHBIX (Ha CEJIEKIHUOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTopuio
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[IpeAnocbUIKM BO3HUKHOBEHHUS! JBOJIIOLIMOHHON TEOPUU. OBOJIIOLUOHHAS
Teopust U €€ MeCTO B OUOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BOMONMU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguyeckue: cxoacTBo u paznuuue (payH U Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHUE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MYyTeH y BCeX
OpraHU3MOB.

OomonnoHHass Teopus Y. Jlapeuna. IIpeanochUlKM BO3HUKHOBEHHS
JnapBuHU3Ma. JIBHKylIuMe CHJIbI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAENEHHAS] W3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u €€ 0CHOBHBIE MOJOKEHHUS.

MuxkpoaBosonus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalMOHHbBIN
IpoLecC M KOMOMHATHBHasT M3MEHUYMBOCTb. llomynsiroHHBIE BOJHBI M jApeiid
reHoB. M3oisaumst 1 Murpanusi.

EctecTBeHHbIl 0TOOp — HamnpaBisionuii Qgakrop sBoiouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOMOLUU. [IpumMepsl
MIPUCTIOCOOJICHHU Y OpraHu3MOB. ApoMopdh03bl U HIMO0A AT TAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJIOrHIeCcKoe.

MakposBomorusi. PopMbl  3BOMIONUU:  (UileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxaeHne OT HecleUNHaTM3UpOBaHHbIX NpenkoB. lIporpeccupyromas
cnenuanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabmue! 1 cxembl: «Pa3BuTre OpraHMuEcKOro MUpa Ha 3emiiey, «3ap OAbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUID,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsmum»,  «MyrtannoHHas

U3MEHUYHUBOCTH», «Apomopdo3b», «Uaunoamantanum», «OOmas aereHepanusy,
«/IBmxkymme cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cyuiectBoBaHuEe», «IIpucrnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHue», « IKOJIOTMYECKOE BUI000pa30BaAHHUE.

OO6opyioBaHUE: KOJUICKIIMS HACEKOMBIX C PAa3IMUYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, Koyuiekuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkanus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapathl «PazButue HacekoMoroy, «Pa3zBuTue asarymkm,
MuKponpenapar «/Ipozoduia» (Hopma, MmyTanuu GopMbI KPbUIbEB U OKPACKH TEJA).

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIOY.

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

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4Hble TpPEACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble THIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMus. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ounonornyeckoi sBosmonuu. ['umoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HX SBOJIOIUS.
dopMHUpoBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpbl. l[laneo3olickas spa u €€ mepuoabl: KEeMOPUUCKU,
OPZIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUM, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

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

KaliHo3oiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTECHOBBIM,
AHTPOINOTE€HOBBIN.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYeCcKUX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHuil o
MIPOUCXOKJICHUHM YeJIoBeKa. MeToabl HW3ydeHuss aHTponoreHesa. (CxoncrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopbl) anTponiorene3a. HacineactseHHas ”3BMEHUMBOCTh
U eCTeCTBEHHbIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KU3HU, U3TOTOBICHUE OPYIUI
TPYyZa, MBILIJICHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHbIil. Haxoakum MCKONMaeMbIX OCTaTKOB, BPEMS CYIIECTBOBAaHHS, 00JIACTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HU, OPYIUs.

YenoBeueckre packl. OCHOBHblE  OONbIIME  pachl:  €BPOIEOUHAS
(eBpasumiickasi),  HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAsA),  MOHIOJOUIHAS
(a3marcko-aMepuKkaHckasi).  UepTsl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmiep, I'. FOpu, 4.
JapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHHMe COTHEUHONM CHCTEMED», «Pa3BUTHE
opraHu4eckoro wmupa», «PacrurenpHas kineTka», <«OKMBOTHas  KIeTKay,
«IIpokapuoTnueckas kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS YelIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NaJCOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHeumue moan», «lpesaue moan», «llepBbie
COBPEMEHHBIE JII0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIENKH WU
U300pKEHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO ueIoBeKa (KaMHHU-YOIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie M NpaKTHYeCKUE PadOThI:

[Tpaktuueckast pabota Ne 1. «M3yyeHue uMcKoOmaeMblXx OCTAaTKOB PacTeHU U
KUBOTHBIX B KOJUIEKLIHSIX).

OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy:Kalomias cpeaa.



DKOJIOTHs KaK HayKa. 3aJaud ¥ pa3aeibl 3KOJOTHA. MeTObl 3KOJIOTHYECKUX
UCCJIEIOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWOTHUYECKHME U AHTPOIOreHHbIE. JIeHCTBUE SKOJOTMYECKHX
(GhaKTOpPOB Ha OPTAHU3MBI.

AOGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEpUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue akTopsl. Buibl OnOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, CUMOMO3 U ero (opmel. Ilapazutusm, koomepanusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aUMOJCHCTBUM [Js1 CYLIECTBOBaHHUS OPIaHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyjsauud. (OCHOBHBIE IOKa3aTeau
NOMYJSIMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
MuUrpanus. J[mHaMuKa 4ACIEHHOCTH MOIMYJISILUU U €€ PEryIsius.

JdeMoHCTpanuu:

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

Tabnuiel u cxembl: kapta «IIpupognsie 30HbI 3emiuny, «Cpenpl 0OMTaHUS
opranusMoBy», «®Poronepuoanusm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30puu-Tyhenbkn», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PACTCHUI U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «Iloncy€T NIOTHOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHUu».

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiecTBOo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTpaHCTBEeHHAsA, Tpoduueckass (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkoyiornueckrue cuctembl (dkocucteMsbl). [loHsaTne 00 »skocucTemMe W
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBL: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbI. [IuieBsle nenu u cetu. OCHOBHBIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUS. OKOJIOTHYECKUE MHPAMMIIbI:



NPOAYKUWH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBa 3KOCHCTEM: YCTOWYMBOCTB,
camoperyJsinus, paputue. CyKueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X031MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuripl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMUYeckoe paBHOBecME€ M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXMMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHBIE IKOIOTHYECKUE TTPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopaznooOpasus
KaKk OCHOBa ycroiunBocTH Ouocdepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
IPUPOJIHBIMU PECYpPCAMH U MX UCHOJb30BaHUE. [locThxkeHUs: OMOJIOTUU U OXpaHa
MIPUPOJIBI.

JlemoHcTpanum:

[Toptpetsi: A. Ixk. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jecay, «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOITOIE€HHBIEC BO3JAECHUCTBYS HA TPUPOAY», « BakHENIIINE UCTOYHHUKHU 3arpSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistomias ouochepo»,
«®DakTtopel  gerpamauumud  nouB»,  «llapuHukoBbiii  3ddekT»,  «DakTOpHI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaenb-anmukamnus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coob1IecTBaY, KoJuieKuuu «buoiieHos», «Bpenurenu BaxxHeUIInx
CEJIbCKOXO3SIICTBEHHBIX KYIbTYP», TepOapuu U KOJUIEKIIUUA PACTEHUIN U dKUBOTHBIX,
IPUHAIEKAIINE K Pa3HBIM IKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kaura
Poccuiickoii @Denepanuu, H300paXeHUs] OXpPaHAEMbIX BHJOB pACTEHUN U
YKUBOTHBIX.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yJIbTaTaM
OCBOCHHUS OOYyYalOIMMHUCA TporpaMM CpeAHEro oOlmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA TIpeamera «buomorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE O00YYaIOIMIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyWe MOTHUBAIMM K OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH [IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTAaThl OCBOEHUS MpeaMeTa «bHOIorus» JOCTUrarTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOICCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUWS, CAaMOBOCIIUTAHHUS U
CaMOpA3BUTHUA, PpA3BUTHUS BHYTPEHHEHW TMO3ULMUU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHUS K KYJbTYPHOMY HACICIUI0 U
TPAAUIIASAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanyu, Opupoae U
OKpYXKaroUIen cpelie.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUsI ydeOHOoro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUYaIOITUXCSl PYKOBOICTBOBAThCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA M OMNbITA JIESITEILHOCTH B MPOIIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUU
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



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

TOTOBHOCTB K COBMECTHOU TBOPUYECKOM IEATEILHOCTH MPHU CO3TaHUH YISOHBIX
MPOEKTOB, PEIICHUH Y4eOHbIX U TO3HABATENbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA EHHOCTSIMU U
COIIMAIBbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHONIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU UJEHTUYHOCTH, TAaTPUOTU3MA,
YBa)KEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJBTYpPYy, IPOIUIOE W HACTOSILEE
MHOTOHAIIMOHANBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJOTMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KE€HHMIO W 3ammuTte OTeudecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HAaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



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

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHMMAaHUE U peann3aliysi 310pOBOTo 1 6€301MacHOro o0pas3a KU3HU (310pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTU TPaBUJl HHIUBUIAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKYyIO JAEATEIbHOCTD;

MHTEpEC K Pa3IUuHbIM cepam npodhecCuOHaNbHOU JEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K TPUPOJE KaK UICTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITA
IJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKAIOIIEU CPELBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX Mpo0ieM U myTed ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU NU3YUCHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEIICHUH TMpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHJIOB,
aKOocucTeM, brochepsr);



AKTUBHOE HENPUATHE AEHUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPHUATHBIE SKOJOTMYECKHUE IMOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIM4KME Pa3BUTOIO KOJIOIMYECKOTO MBIIUICHHS, 3KOJIOTUYECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN EATENBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAaJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHKUE SI3BIKOBOW M YWTATENbCKOM KYyJBTYpbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMAaHUE cherudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJih B
(OpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpPEACTaBICHUsT 00 OKpYXKaloleM MHpE KaK O €AUHCTBE MPUPOJbI, YEIOBEKA U
oOmiecTBa, B MO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHUU MpoOseM
COXpPAaHEHMs IIPUPOTHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU AJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PEeCcypcHble  NpoOJeMbl  Pa3BUTHUS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHUH OWOJIOTMYECKHUX 3HAHUM B LEJsIX
NOBBIIICHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIHOM TPpaMOTHOCTH OOydarommxcs, GopMHpyeMoit
IIPU U3y4YE€HUU OMOJIOTHH;

MMOHMMAHHUE CYLIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA JJIs aHaiau3a |
OOBSICHEHHSI SIBICHUM OKPYXKAIOIIEr0 MUpPa M MPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIBIO TIOJyYE€HHsI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHust mpo6sieM B PeabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESTEIBbHOCTH, T'OTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO JEATEIBHOCTh HHINBUYAIBHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHMs yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, sIBJICHUE, MpOIleCC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (IMO3HABATENIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHUBHBIE),
obecneunBaromue GopMrupoBaHue (yHKIMOHAIBHON IPaMOTHOCTU M COLUAIBHOMN
KOMIETEHIIMM ~ O0YyYaroluxcs, CHOCOOHOCTh OOydaroluXcsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IeMCTBUS B TO3HABATEILHON M COLUANIbHOMN MPaKTHKE.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHMSI MPOrpaMMbl CPEIHEr0 OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH W aKTyaJlU3UpOBATh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPU OCBOCHWHM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIUICHHMS
(ananuza, cMHTE3a, CpaBHEHHUSI, KJIaccU(pUKaIi, 0000IIEeHNs ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATD
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3a]aBas INapamMeTpbl M KPUTEPUH HUX
JOCTH)KEHHSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYXIACHUS (MHIYKTUBHBIE, IEAYKTHUBHBIE, IIO
aHAJIOrMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl ITPEACTABIICHUS CYILIECTBEHHBIX
CB36M M OTHOUIEHMH B H3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHI PA3HOTO pPOAA, BBIIBICHHBIX B Pa3IUYHBIX HHPOPMAIIMOHHBIX
MCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
1EJIsIM, OLIEHUBATh PUCKH MOCIEACTBUN AESTEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOIHITH pa0OTy B YCIOBUSAX PeajJbHOTO, BAPTYATHHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NelHCTBUA:

BJIAJI€Th HABBIKAMH Y4EOHO-UCCIIE0BATEIbCKON U MTPOESKTHOM IESITEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHHsI MPAKTUIECKUX 33/1a4, TPUMEHEHUIO
pa3IMYHBIX METOJIOB MMO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €Tr0 HWHTEPHpeTalnH, MPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3JaHUH YUEOHBIX M COITMAIBHBIX TPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILLICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJTFOUEBBIMHU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIE 3aJadyll B 0Opa30BaTEILHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3a/auy,
BBIIBUTATh TUTIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPKJICHUM, 33a]1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBAaTh TIOJNIYYCHHBIE B XOJE pEIICHUS 3aJa4dl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh IEJICHANIPaBICHHbIN TOUCK MEepeHoca CPEeACTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEJIBHYIO U TPAKTHUECKYIO 00JacTu
KHU3HECITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX YUYCOHBIX MIPEIMETOB;

BBIJIBUTATh HOBBIC WJCH, MpeJjlaratb OPUTHHAIBHBIC MOIXObI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIUK (TEKCTE Y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTHYECKHX CIOBapAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETe), aHAIM3UpPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



dbopMynupoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPHU TMOUCKE U
otOope Omosornueckor MHGOPMAITUH, HEOOXOAUMOW ISl BBITOTHEHUS y4eOHBIX
3aj1ay;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
ounosiornyeckor nHGopManuu (CXeMbl, rpadUKy, TUaArpaMMbl, TAOTHUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMOJOrnyeckod HHPOpMalMe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJITHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWsd M 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgyaieHue YHMBEPCAJIbHBIME KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

1) oO1menme:

OCYILECTBIISATh KOMMYHHUKAIIMU BO BceX chepax KU3HU, aKTUBHO Y4acCTBOBATH
B JMAJIOTE€ WM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTENIbHO BBINOJHEHUS MpejjiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3WULHN APYIMX yYaCTHHUKOB
JIAAJIoTa WK JUCKYCCHUU);

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

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJICHCTBHUS, MOHMMATH
HaMEPEHUs IPYTUX JIOAEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme hopMyaupoBaTh CBOM BO3PAKEHUS,

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

2) coBMecTHas JesITeJIbHOCTh:

NOHUMATh M HCIOJIb30BATh MPEUMYILIECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThI MpU PEIICHUH OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPU PEILICHUH Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJIOTO WIEHA KOJUIEKTUBA;

OPUHUMATh LEJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KaXJI0T0 YJACTHUKA KOMaH/IbI B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE TIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHUA NpPOOJIEM U UX
pELIeHHS B )KM3HEHHBIX U yU€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa3oBaTebHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAHMIMH B
pa3HbIX O00JIACTAX 3HAHUN, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIN H
KYJIBTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENbHBIX NPOLECCOB, WX PE3YJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PELIEHUS MO0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEHThl APYIMX I[P AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAINU3E€ pe3yJbTaTOB
NESITEIIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTr0O YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue 1 yueoHoro npeamera «buomorus»
HAy4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUBI JACSITENBHOCTU MO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3IMYHbIX y4E€OHBIX CHUTyalUAX, & TaKKE€ B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl IPEACTABICHBI IO roJIaM O0yUYEHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 10
Klacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4HOM KapTHHBI MHpa U HAy4YHOTO MHUPOBO33PEHMs, O BKJIAJE POCCUNCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a7a4;

YMEHUE PACKpbIBATh COJEpKaHUE OUOJOIMYECKUX TEPMUHOB M TOHSITHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE DHEPTHH ),
roMeocTa3 (caMOperyJssiiusi), YpPOBHEBas OpraHM3alds JKHUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIHMSA), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHME Hu3JaraThb OWOJIOTMYECKHE TEOpUuH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAsl, ILIEHTpaJibHas JOorMa MOJIEKYJsIpHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. V1. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKIEHUA KyIbTYpHBIX pactenuii H. V. BaBuiioa), onpenenstb rpaHuLbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIIOIEHUE U
ONMCAHNE XUBBIX CUCTEM, ITPOLICCCOB W SIBICHHUW, OPraHM3all¥sl U IPOBEICHUE
OMOJIOrMUYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3b], BBISIBJIEHUE 3aBUCUMOCTH
MEXIy HCCIEAYEMBIMH BEJIUYMHAMU, OOBSICHEHHME IIOJYYEHHBIX pE3yJibTaTOB,
VCIIOJIb30BAHHBIX HAYUYHBIX ITOHATHUN, TEOPUN U 3aKOHOB, YMEHHUE JEJIaTh BBIBOBI
Ha OCHOBAaHMHU MOJIyYEHHBIX PE3YyJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB W MPEBpAIICHHS dHEPTUU B KIIETKE, (HOTOCHHTE3a,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, NIl MPUHSITHS MPAKTUUYECKUX PEIICHUI B MOBCEIHEBHOU
JKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIeH
PUPOTHONU cpee, MOHUMaHHE HEOOXOIWMOCTH WCIOJIb30BAHUSA JTOCTHKCHUIN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHIA Il PalMOHAIBHOIO
MPUPOOTIOIH30BAHNUS,

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPHUIHOE CKpEIMBAaHUE, CILEIJICHHOE HAaCJEeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HACJIEeIOBAaHUS TPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBIMOJIHATH JIA0OPATOPHBIE W TPAKTUYECKUe padOThl, COOIIOATH
npaBuia npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTHYECKOTO COJEP)KaHWs, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMAIINU, HAYYHO-TIOMYJISPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIC ITMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ast OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKHX HCTOYHHKOB, TPAMOTHO
WCITIOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOrOo mpeameta «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWM COBPEMEHHOW €CTECTBCHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPHIBATH COAEPKaHUE OMOJOTUYECKUX TEPMUHOB U MOHATUIA: BUI,
MOMYJAIKSA, TeHOMOH, SBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOPHI) HSBOJIOIUH,
IPUCIIOCOOICHHOCTh OPTaHMU3MOB, BHI000pAa30BaHME, SKOJIOTHMYECKHE (DaKTOpHI,
DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeNu  MHUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;



YMEHUE H3JIaratb OWOJOTMYECKUE TEeOpuH (IBOIOLUOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHusi rIaBHBIX HaIlpaBiICHUN H
nyteit 3Bomoruu A. H. CeseprioBa, yuenus o 6uochepe B. W. Bepnanckoro),
ONPEEIATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUYKEHUE TUIIOTE3b], BHISIBJICHUE 3aBUCUMOCTH
MEXIy HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX pE3yJbTaTOB,
VICITOJIb30BAaHHBIX HAYUYHBIX IOHATUI, TEOPUH M 3aKOHOB, YMEHHE JI€]aTh BBIBOJIBI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYyLIEHTOB,
OMOreOlEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpEeHOca
BEIIECTB M TOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Omocdepe;

yYMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB M SIBJICHUM, JJIS1 MPUHATHS MPAKTUYECKUX PELIECHUN B MOBCEIHEBHOMU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIKX JI0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJCHUS B OKpYXKaroLIei
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOU OMOJIOTHH JIJIS1 pALIMOHATILHOTO PUPOI0IIOIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMaX (LIETH NUTaHUsA);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PaOOTHI, COOIIOJATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOpaTOPHBIM 000PYTI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBATh M HWHTEPHPETUPOBATH HHPOPMALIHIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccoBOW MH(GOpPMALMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl),  paccMarTpuBaThb  TIJI00ajdbHBIE  JKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh OHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos
Ne HanmenoBanue pa3jiesioB U TeM JuiekTpoHHbIE (HUGPOBbIE)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBbI€ CUCTEMBI M KX OpraHu3alus 1 https://m.edsoo.ru/ST7SVKFTX
3 XUMHUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 https://m.edsoo.rt/YTLWWOIJEO
4 KuznenesaTeabHOCTh KIETKHU 6 https://m.edsoo.ru/MEETZ2D71
PazMHOXkeHUE U UHANBUAYaJIbHOE
5 AIBHAY 5 1 https://m.edsoo.r/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacnenctBeHHOCTh M1 K3BMEHUYMBOCTh
6 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHU3MOB
Cenekiust opranu3mMoB. OCHOBBI
7 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTUU
8 PeszepBHOE Bpems 1 https://m.edsoo.ru/FDBOSR36J]
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME




11 KIIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/m Kontpoabnsie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 DBOIIOIMOHHAST OMOIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
BO3HHUKHOBEHHE U pa3BUTHE KU3HU
2 9 0.5 https://m.edsoo.ru/OFLS81YB5
Ha 3emuie
3 Opranu3Mel ¥ OKpyKarolas cpeia 5 1 https://m.edsoo.ru/XNFOD96AA
Coo01ecTBa 1 SKOJIOTUUECKHE
4 9 https://m.edsoo.ru/WXWAVS56F
CUCTEMBI
5 PesepBHoe Bpems 2 https://m.edsoo.ru/T3R3IFWNON
OBILIEE KOJIMYECTBO YACOB I1O0
- 34 0 2.5

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

buonorus B cucreme HayK

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/O2T4D1UI5

MeTo/1bl TO3HAHUS JKUBOM
npuposl. [Ipaktudeckas
pabota Ne 1 «Vcnonp3oBanue
pa3IMYHBIX METO/OB IpU
M3Y4YEHUU OMOTOTUYECKHIX
O00BEKTOBY

0.5

https://m.edsoo0.ru/GAB23860W

buonornyeckue cUCTEMEI,
MPOLIECCHI U UX U3YUEHUE

https://m.edsoo.ru/A7VOYD215

XUMHUYECKHUH COCTaB KIETKH.
Bona u muHepanbHbIe COMU

benku. CoctaB u cTtpoeHue
0€eJIKOB

https://m.edsoo.ru/L17LJ590V

https://m.edsoo.ru/V33INUWSW

®depMeHThl — OHOJIOTHYECKHE
karanu3aropsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTaJIUTHYECKON aKTUBHOCTHU
(bepMeHTOB (Ha mpuMepe
aMMJIa3bl WM KaTasasbl)»

Vraesonsl. JIunuael

0.5

https://m.edsoo.ru/VBPPPBGCD

https://m.edsoo.ru/OJ7NFITI5

Hykneunosbie kucnorsl. ATD

https://m.edsoo.ru/WOELRA9B3




10

Hcropus u MeToabl N3ydeHus
kieTku. Knerounas reopus

KieTka kak 1ienocTHas >KuBas
cucrema

https://m.edsoo.ru/JXQMJIOGM3

https://m.edsoo.ru/XDCLRAF1Q

11

12

CrpoeHue 3yKapuoTUYECKOn
kietku. JlabopatopHas
pabota Ne 2 «M3yuenue
CTPOCHHMS KIIETOK PACTCHUH,
’KHBOTHBIX, TPHOOB U
OakTepuil Mo MUKPOCKOIIOM
Ha FOTOBBIX
MHKpOIIpernaparax u ux
OITUCAHUECH

OOMEeH BelIEeCTB WU
MeTadOJIN3M

0.5

https://m.edsoo.ru/KZO1WS5SLJY

https://m.edsoo.ru/LOB3I13XYZ

13
14

15

16

dorocunaTe3. XeMOCUHTES
DHepreTuvecKkii 0OMeH

JKu3HEeHHBIN UKJIT KIETKH.
Jenenue knetku. MuTos.
JlaGopatopnas pabora Ne 3
«Habmonenne MuTo3a B
KJIETKaX KOHYMKa KOpelIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

Buocunres Oenka. Peakius
MaTpUYHOTO CUHTE3a

0.5

https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/COINPWLF4

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

17

Tpaucusus — OuocuHTe3
Oenka

https://m.edsoo.ru/TFDKDDWWM




18

19

Hexknetounsie hopMbl KU3HH
— BUPYCHI

@DopMbl pa3MHOKEHUS
OpraHU3MOB

https://m.edsoo.ru/9PGS5FAJB

https://m.edsoo.ru/2JLXB4AOR

20

21

Meiio3s

OObpazoBanue 1 pa3BUTHE
MIOJIOBBIX KJIETOK.
Or1010TBOpPEHHE.
Jlaboparopuas padota Ne 4
«M3ydenue cTpoeHus
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpPOITpenaparax»

0.5

https://m.edsoo.ru/SNUXKO0X86

https://m.edsoo.ru/C29L.4DXB8

22

23

24

NuauBunyanbHOE pa3BUTHE
OpraHu3MoOB

I'enetuka — HayKa O
HaCJICACTBCHHOCTH U
U3MCHYHNBOCTH

3aKOHOMEPHOCTH
HacJleI0BaHMsl TPU3HAKOB.
Monorubpuanoe
CKpeLIBaHNe

https://m.edsoo.ru/MA4T8LSAD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGOWI2

25

JluruOpuHOE CKpeIrBaHueE.
3aK0H HE3aBUCHUMOTO
HaCJIeIOBaHUS MPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CremieHHOe HaclieJOBaHNE
npu3HaKkoB. JlaboparopHas
pabora Ne 5 «3yuenue
pe3yIIbTaToB

0.5

https://m.edsoo.ru/P2SQ5ZGN2




27

28

MOHOTHOPHIIHOTO U
JTUTHOPUTHOTO CKPEITUBAHUS
y Ip030(HITBI Ha TOTOBBIX
MUKpOITpenaparax»

T'eneruka noma.
HacnengoBanue npu3Hakos,
CLIEIUICHHBIX C [I0JIOM

HN3MeHunBOCTS.
Henacnencrsennas
U3MeH4MUBOCTb. JlabopaTtopHas
pabota Ne 6. M3yuenue

MO (DHKAITIOHHOM
M3MEHUYUBOCTH, IOCTPOEHUE
BapHUAIIMOHHOTO psAJia U
BAPUALIMOHHON KPUBON»

0.5

https://m.eds0o0.ru/3GYGV47YM

https://m.edsoo.ru/M3MHUK2VV

29

HacnencrBennas
M3MEHYUBOCTH. JlabopaTtopHast
paborta Ne 7. «Ananus
MyTalui y 1po30(puisl Ha
TOTOBBIX MHKPOIIpErapaTax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

31

I'enetuka yenoBeka

PesepBHbIit ypok. O60611eHNE
o Teme «HacnencTBeHHOCTh
Y U3MCHUYUBOCTH OPTaHU3MOBY

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E2IXRS2EB

32

Cenekuus Kak HayKa U
porece

https://m.edsoo.ru/3128P31.98

33

MeTtoabl U JOCTHKEHUS
CEJIEKIIUU PACTECHHI 1
SKHUBOTHEIX

https://m.eds00.ru/JSK3Q6WO0J




buorexnonorusa xak 0oTpaciib

34 1 https://m.edsoo.ru/TAKI9OE62K

IIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 34 0 4



11 KIIACC

Ne
n/n

Tema ypoka

DBOIIONHUS U METOMBI €€
H3y4YEHUS

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

Jara

IIpakTuyeckue
U3ydeHus

padoThI

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/6KWQI9KBKU

Hcropus pasButus
MPEACTABICHUI 00 IBOIIOIIUN

MuKkpo3BOIOIHS

[Momynsaust Kak 37eMeHTapHast
€IMHUIIA BUJA U SBOJIOIHH.
Jlaboparopnas pabota Ne 1
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHUECKOMY
KPUTEPHIO»

JIBroKyIpe CUIIbI
(31emMeHTapHbIE GAKTOPHI)
HBOJIIOLINH

0.5

https://m.eds00.ru/OSWC47SSX

https://m.edsoo.ru/TOFAUE4ZP

https://m.edsoo0.ru/D3UCLTSOF

https://m.edsoo.ru/3EH6CNOWI

EcrecTBennsbIit 0T00p 1 €ro
(bopMbI

https://m.edsoo.ru/DY32BUDOO

Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOTICHHOCTh
OpPTraHHU3MOB H
BH1000pa3oBaHUE.
JlabopaTtopHnas padota Ne 2
«Onucanue
MPUCTIOCOOTICHHOCTH

0.5

https://m.edsoo.ru/ WAJHSTLOB




opraHusma u €€
OTHOCHUTEJILHOT'O XapaKTepay

Hanpasnenus u mytu

YCJIO0BCKa

8 https://m.edsoo.ru/PI1FIOY V3
MaKpPOA3BOJTIOIUH

9 HeoOpaTtumocTs 3BoOIONINN https://m.edsoo.ru/CLA9VCSJJ
Uctopus xu3nu Ha 3emiie U

10 .. https://m.edsoo.ru/MJYY IMVX7
METObI €€ N3ydeHUs
['unoTe3sl MpOUCXOXKACHUS

11 https://m.edsoo.rt/EKNHXBOS?2
’KU3HU Ha 3eMiie
PasBuTure xu3Hu Ha 3eMIIE 110

12 https://m.edsoo.ru/ECINSTF62
apam H nepuoam
OCHOBHBIE 3TaIbl PBOIIOLAN
PaCTUTENBHOTO ¥ JKUBOTHOT'O
mupa. [Ipaktrueckas pabora

13 p p p 0.5 https://m.edso0o.ru/7K1LYOSCT
Ne 1 «M3yueHne uckomnaembIx
OCTATKOB PACTEHUI 1
SKUBOTHBIX B KOJUIEKITHSIX)
CoBpeMeHHas cuctema

14 https://m.eds0o.ru/WSEXNO9YAK
OpraHUYEeCcKOro Mupa
OBOIIOLUS YEIOBEKA

15 https://m.edsoo.ru/ADV3JERUE
(aHTpOMOreHe3)
JiBmoxymiue cuibl (pakTopsl)

16 https://m.edsoo.ru/D7JZMBYPQ
AHTPOIIOTEHE3a
OCHOBHBIE CTaIUU IBOTIOINHA

17 https://m.eds00.ru/14G19MQ4K
yeJoBeKa
YenoBeueckue pacel U

18 MIPUPOAHBIE aanTalluu https://m.edsoo.ru/XL7QKC5PK




19

20

PesepBHbIil ypok. O600111eHIE
1o TeMe «BO3HMKHOBEHUE U
pa3BUTHE )XKU3HU Ha 3emiie)

DKoI0THA KaK HayKa

https://m.edsoo.ru/R6L7VY2GB

https://m.edsoo.ru/K46KONS561

21

22

Cpenpl oOuTaHus u
HKOJIOTHYECKUE (PAKTOPHI

AOGuoTtnveckue HakTophI.
Jlaboparopuas padota Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHU u3
Pa3HBIX MECT OOUTAHHUSI.
Jlaboparopuas pabota Ne 4.
«BnusiHME cBeTa Ha POCT U
pa3BUTHE YCPEHKOB KOJIEYCay

0.5

https://m.edsoo.ru/DCOIEUICY9

https://m.edsoo.ru/G7NF3P1INM

23

24

buotnueckue paxTopsl

DKOJIOTHYECKHE
XapaKTePUCTHKU MOMYISLUH.
[IpakTnueckas padora Ne 2
«IToncuét mIoTHOCTH
TIOMYJISIIIAIA Pa3HbIX BUJIOB
pacTeHuin»

0.5

https://m.edsoo.ru/A6ZSMGNOR

https://m.edsoo.ru/X42J6ABRN

25

26

Coo0bmiecTBa OpraHu3MoOB —
OMoIIEHO3

DKOJOTUYECKHE CUCTEMBI
(3KOCUCTEMBI)

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

https://m.edsoo.ru/S1LIRWZMR

27

OCHOBHBIE TIOKA3aTETH
3KOCUCTEMBI. DKOJIOTHUECKHE

https://m.edsoo.ru/NSTEWOGPE




nupamusl. CBOMCTBA
skocucteM. Cykueccus

28 [IpupoaHbie SKOCUCTEMBI 1 https://m.edsoo.ru/ WNIDMMUBCS

29 AHTpPONIOT€HHBIE YIKOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC
b epa — 1100

30 Hochepa — rodatbHas 1 https://m.edsoo.r/2X1VG5Q18
AKOCHCTEMA 3eMJIU
3aKOHOMEPHOCTH

31 1 https://m.edsoo.ru/V5JT6B387
CYIIECTBOBaHUS OHOCHEPHI
YenoseuecTBo B Onochepe

32 1 https://m.edsoo.ru/HXCDHPXDJ
e
C

33 OCYHIECTBOBARHE [IPHPOART # 1 https://m.edso00.ru/187G37606
YelI0Be4eCTBa
PesepBHeIit ypok. O6001ICHHE

34 TeMBbl «C000IIIeCTBA 1 1 https://m.edsoo.ru/SW5XCF3K6
HKOJIOTHUECKHUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I1O 34 )5

I[TPOT'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

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

CdopMupoBaHHOCTh 3HaHUI O MecTe M posid OMOJOIMH B CHUCTEME
Hay4HOTO 3HAaHUS €CTECTBEHHBIX HayK, B (OpPMUPOBaAHUU
COBPEMEHHON E€CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa W HAY4YHOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OMONOTUHU; (PYHKIMOHAJIBHOW I'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEpXKAaHWE OHOJIOIMYECKHMX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEUIeCTB U
IIpEBpallleHUE SHEpPruu), roMeocTas (camoperyssuus), YpOBHEBas
OpraHu3aIys KHUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PEIPOTYKIIHS),

HACJICACTBCHHOCTb, U3MCHYUBOCTD, POCT U PA3BUTUC

YMeHue — u3naratb  OMOJOrMYECKHMEe  TeopuHM  (KJIETOYHas,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
HU. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
NPOUCXOXKACHUS  KynbTypHbIX pactrenuid H.M.  Basuiosa),

ONpeACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHne BialeTh METOJlaMU HAyYHOTO TIO3HAHWS B OHOJIOTHH
(HaONrofieHNe W OMHCAHHE YXUBBIX CHUCTEM, MPOIIECCOB U SIBJICHHIA,
OpraHmW3ais ¥ TMpoBeIeHHE OHOJOTHMYECKOTO JKCIEPUMEHTa,
BBIJIBM)KEHWE  THUIOTE3bl;  BBISIBJIIEHWE  3aBUCUMOCTH  MEXIY
UCCIeTyEMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpuil U
3aKOHOB; YMEHHE [IeJaTh BBIBOJABI HAa OCHOBAaHWUHW TOJYyYEHHBIX

PE3yIHTATOB)

VYmenue BBIACIIATE CYIICCTBCHHBIC TIIPU3HAKKW BHUPYCOB, KIIETOK
OPOKAPHOT U JYKAPHOT, OJHOKJICTOYHBIX M MHOTOKIICTOYHBIX
OpTaHW3MOB; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB U
npeBpalleHusl YHEPTUU B KIETKEe, (POTOCHHTE3a, IMJIACTUYCCKOTO U

SHEPreTHYECKOr0  OOMEHa, XEMOCHHTe3a, MHTO03a, Meio3a,




OIIJIOAOTBOPCHUA, PAa3SMHOKCHUA, UHAUBUAYAJIBHOI'0  PAa3BUTHA

opranusma (OHTOTE€HE3)

YMeHue MNpPUMEHSTh TOJNyYeHHBIC 3HAHUS JUISI  OOBSCHEHUS
OMOJIOTMUYECKUX MPOIIECCOB U SIBICHUH, JIsl IPUHATUS MPAKTHUECKUX
pelieHuii B TOBCEAHEBHOM JKM3HM B IeNAX obecreyeHus
0€30MacHOCTH CBOETO 37I0POBbSI M 370POBbsSI OKPYXKAIOUIUX JIIOJCH,
COOJIIOIGHUST HOPM TpPaMOTHOTO TMOBEJECHUS B  OKpY’Karolleu
NPUPOJHON cpele; TOHMMaHWE HEOOXOIUMOCTH WCIOIb30BAHUS
JOCTHKEHUI COBPEMEHHOH OHOJOrMM W OWOTEXHOJIOTUH IS

palruOHAJIbHOI'O IIPUPOAOIIOJIIL30BAHUA

YMeHue peuiaTh 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3ada4d HAa MOHO- H
III/IFI/I6pI/II[HOG CKpCIIUMBAaHUEC, CUCIINICHHOC HACIICJOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/II[HOI‘O CKpCIIMBaHUA JUIA MNpeacKasaHus

HACJICJOBAaHUS ITPU3HAKOB Y OPraHU3MOB
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YMeHue BBINONHATH Ja0OpaTOpHbIE W MPAKTHYESCKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U J1aOOpaTOPHBIM

o0opynoBaHueM

YMeHre KpUTUUYECKH OLEHUBATh U UHTEPIPETUPOBATh HH(POPMALIUIO
OMOJIOTMYECKOTO  COJEPKAHUS, BKIIOYAIOUIYI0 IICEBJOHAYYHBIE
3HaHUSA W3 pazIu4HbIX HcTouHUKOB (CMMU, HaywyHO-momymsipHbIE
MaTepHalbl); ITHUECKUE aCIEKThl COBPEMEHHBIX MCCIIEJOBaHUI B
Ouosioruu, MeAULMHe, OUOTEXHOIOT U

VYMeHue co3aBaTh COOCTBEHHBIE MMCHbMEHHBIE M YCTHBIE COOOILIEHMS,

0000111251 GMOJIOrHMUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIb30BAaTh MMOHSATHUHBIN arrmapar onoorun

11 KIIACC

Kon
NpoBepsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI CpeHero o01ero o0pa3oBanus

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAyYHOTO 3HAHHWS €CTeCTBEHHBIX HayK, B (QopMHupoBaHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHUpAa U HAY4HOIO
MHUPOBO33PEHHUS; O BKJIAQJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OWOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHOW TPaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a1a4




YMeHue pacKkphiBaTh COJACPKAHHE OWOJIIOTUYECKUX TEPMHUHOB U
TIOHSITHIA: BHJI, TIOMYJISALHSI, TeHO(DOH, SBOFOIHS, TBUKYITUE CHIIbI
(daxTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPraHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHE  (DAKTOphl,  DKOCHUCTEMA,
MPOJYIEHThI,  KOHCYMEHTBHI,  PEAYICHTHI, ICMH  [UTaHUS,

IKOJIOTHYECKasl MUpaMuia, OMOTeoneHo3, obrnochepa

YMenue uznaratb OM0JIOrHUecKue TEOpHH (IBOMIONMOHHAs Teopust Y.
JapBuHa, CHUHTETHYECKas TEOPUS  HBOJIIOIUHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apokiiieBoro cxojactea K.M. bapa, yepenoBanus
IJIaBHBIX HampasiieHud u nyrer 3somonnu A.H. CeeproBa, yueHus
o Owochepe B.M. Bepnanackoro), ompenensTh TPaHUIBI HX

IMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHune BialeTh METOJaMHU HAYyYHOTO TO3HAHMS B OHOJIOTHH
(HaOrO/ICHWE W OMMCAHME JKUBBIX CHUCTEM, IPOIIECCOB M SIBJICHUI;
OopraHu3aisi W TPOBEACHHE OHMOJOTHYECKOrO0 OSKCIEPUMEHTA,
BBIJIBU)KEHWE  TUIOTE3bl;  BBISIBIICHHE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHUHAMH, 00BsICHEHHE MOJTYYEHHBIX
pe3yibTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATUH, TEOpUH U
3aKOHOB; YMEHHUE [ieJaTh BBIBOJAbl HAa OCHOBAaHUHU IOJYYEHHBIX

pE3yIbTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IPU3HAKM  CTPOEHUS
OMOJOrMYeCcKUX OOBEKTOB: BMJIOB, MOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB, OHOT€OIIeHO30B M  IKOCHCTEM;
O0COOEHHOCTH  TIPOLIECCOB  HACJIEJICTBEHHOH  HM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTHYECKHX (DAKTOPOB HAa OPraHU3MBI,
IIepeHoca  BEIIECTB W NOTOKAa JSHEPTMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LUKIIOB B Onocdepe

YMeHue TpUMEHSTh TONyYeHHBbIe 3HAHUS Ui  OOBSICHEHHS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, JIsI TPUHATHS MPAKTHUIECKUX
pemieHuii B TOBCEAHEBHOM JKM3HH B IESIX OOCCTIICUCHHS
0€30MacHOCTH CBOETO 37I0POBBSI U 370POBbSI OKPYKAIOIIUX JIOJIEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHHUS B  OKPYKaIOLIEH
MPUPOTHON cpejie; MOHWMAaHHE HEOOXOIMMOCTH HCIIOIb30BaHUS
JTOCTMDKCHUH ~ COBpPEMEHHOW  OWONOTMU IS paldOHAIbHOTO

IIPUPOIONOIB30BaAHUS




YMeHue pemaTh JIeMeHTapHbIe OMOJIOTHYECKHE 3a/1a4i, COCTABIATh

CXEMBI IIEPEHOCA BELIECTB U SHEPIUU B 3KOCHCTEMax (L€ MUTaHUs)

YMeHHne BBIIOMHATH Ja0OpaTOpHbIE M TMPaKTHYECKHE pPabOTHI,
coOmoaTh TpaBwia mpu padoTe ¢ y4eOHBIM M JIaOOPaTOPHBIM

obopyioBaHuEM
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YMeHne KpUTHUECKU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAYYHBIE
3HaHUS U3 pa3nu4HbIX UcTOUYHUKOB (CMMU, HaydHO-mOMyINsipHbIE
MaTepHualibl); pacCMaTpUBaTh TJI00ATbHBIE IKOJIOTHYECKUE TTPOOITIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO
YMeHue co31aBaTh CcOOCTBEHHEBIE TUChbMEHHEIE U YCTHBIC COO6H.I€HI/I$I,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

1.1

1.2

IIpoBepsieMblii 31eMeHT cOAepPKAHUA

buonorus kak Hayka

buonorust — Hayka o xuBod mnpupozae. Pormb Ouonmoruum B ¢dopMupoBaHUU
COBPEMEHHOM Hay4yHOH KapTuHbI MUpa. Cuctema OMOJIOTHYECKUX HAYK
MeTopl O3HAHUS KUBOW MPUPOABI (HAONIOIEHUE, YKCIIEPUMEHT, OIMUCAHHE,
U3MEpeHHue, KiaccupuKalus, MOJEIMpPOBaHHUE, CTaTHCTUYECKas o00paboTka

JTAHHBIX )

JKuBBIe cCTEeMBI U HX opraHnu3anusa

2.1

JXKussie cucrembl (OHOCUCTEMBI) Kak IpeaMeT u3ydeHus Ouonorun. CBoWcTBa

OMOCHCTEM M MX pazHooOpasue

22

YpoBHU OpraHu3aluu OMOCHUCTEM: MOJIEKYJSPHO-T€HETUYECKUH, KIETOYHBIH,

OpraHU3MEHHBIH, MOMYJILIMOHHO-BUI0BOM, SKOCUCTEMHBIH, OMOChepHbIH

3.1

3.2

33

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

XHUMHUYECKHM COCTaB KJICTKHM. XHMHYECKHE JJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPO3JICMCHTEIL. Boma u MHHCPAJIBHBIC BCIICCTBA. cDyHKI_II/II/I BOJbBI H

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

benku. CoctraB u crpoeHune O€nKOB. AMHHOKHUCIOTHBI — MOHOMEpHI OENIKOB.
He3zameHuMble M 3aMeHHMbIE aMHHOKHMCIOTHI. AMUHOKHUCIOTHBIA COCTaB.
YPOBHU CTPYKTYpPBI OEITKOBON MOJIEKYJIBI (TIEPBUYHAS, BTOPHUYHAS, TPETHYHAS U
YeTBEPTUYHASA CTPYKTypa). XUMHUYECKHE CBOMCTBa OesikoB. buonormueckue
¢byHKIIMN OEIKOB.

®epMeHThI — Onosiornyeckue katanuzaropbl. CTpoeHue pepmMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas cnenuduuHocts. Kodepmentsl. Buramunbl. Otianuus

(I)epMCHTOB OT HCOPTAaHUYCCKUX KaTaJIn3aTOPOB

VYrneBoabl: MOHOCaXapusl (ITII0K03a, pru0o3a U Ae30Kcupr003a), Jucaxapuabl
(caxapo3a, JlakTo3a) M MOJUcaxapuibl (KpaxMals, TIJIMKOTEH, LEeJUII0JI03a).
buonorndeckne QyHKIIUU YTIIEBOIOB.

Jlumuaer:  Tpurmuuepuasl, crepouabl, (ochomunuael. 'mapoduiibHO-
rupooOHbIe cBolcTBa. buomormdeckue ¢ynkuuu nunuaos. CpaBHeHHE

YrjiceBoa0Bs, OCJIKOB U JIMIIUI0B KaK HCTOYHHUKOB SHCPTHUU




3.4

Hyxnennossie kucnorsl: JIHK n PHK. Hykiieotu sl — MOHOMEpBI HyKJIEMHOBBIX
kucnor. Crpoenne u ¢ynkiuu JIHK. Crpoenme u ¢ynkmuun PHK. ATO:

CTpOeHHE U PYHKITUH

3.5

I_II/ITOJ'IOFI/ISI — HayKa O KJICTKE. Knerounas TEOpHsL. MeTO,Z[I)I HN3YUCHUA KICTOK

3.6

3.7

Knerka xak nenoctHast xuBas cucreMa. OO0miye npu3Haky KJIETOK: 3aMKHYTast
HapykHas MeMmOpaHna, moJsekyasl JIHK kak renernueckmii ammapar, cuctema

cuHTEe3a OelKa

Tumsl KI€TOK: dyKaproTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuornyeckol kinerku. Kierounas crenka Oakrtepuil. CrpoeHue
YKaApUOTUUYECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTHUTEIILHOW, KMBOTHOM H

rpUOHOMN KIIETKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAS CTEHKA, TJIMKOKAIMKC, WX
¢dynkiuu. [Tnazmarnyeckas MmemOpana, e€ coiictBa u pyHkuuu. [{uToruiazma u
e opranouapl. OgHOMEMOpaHHbIE OPTaHOMBI KIIETKH: SHJOIUIa3MaTHYecKas
cetb (DIIC), ammapar [ombmxu, nu3ocombl. [loyaBTOHOMHBIE OPraHOMIBI
KJICTKU: MHTOXOHJPHH, TUIACTUABL [IporCXOKIeHNe MUTOXOHAPHIA U TUIACTHU/I.
Bunsl mnactun. HemeMOpaHHBIE OpraHOHIBI KJIETKH: PUOOCOMBI, KJIETOYHBIN

LOCHTP, pCCHUYKHU, KT'YTUKH. q)}IHKIII/II/I OpPraHona0B KJICTKH. Bximrouenns

Anpo — peryasaTopHblii neHTp KieTku. CTpoeHHe sjpa: siiepHas 000JouKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCcHOpT BELIECTB B KJIETKE

)KI/ISHGHGHTGHI)HOCTI) KIJICTKHU

4.1

4.2

4.3

OOMeH BelecTB, UM METa00IN3M. ACCUMMWISIINS (IUTACTUYECKUH OOMEH) U
JUCCUMUJIIALINAS (SHEPTeTUUECKHil OOMEH) — JIB€ CTOPOHBI €IUHOTO TIpoliecca
metaboau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbIi. Poib

(I)CpMCHTOB B OOMEHE BCHICCTB U IMPECBPALICHNUU SHCPTHUU B KJIICTKEC

®otocunTe3. CBeToBas 1 TeMHOBas (pa3bl hoTocunTesa. Peakiun porocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A IS )KU3HU Ha 3emiie.
BnusHue ycnoBuil cpeapl Ha (OTOCHMHTE3 U CHOCOOBI MMOBBILIEHUS €ro
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNe OakTepuu. 3HAU€HUE XEMOCHHTEe3a s

JKU3HU Ha 3emMiie

DHepreTudeckuii oOMeH B KJETKe. PaciiernsieHue BemIecTB, BBIICICHHE U
AKKyMYyJIMPOBaHUE DHEPIHMH B KIJETKE. OTambl JHEPrEeTHYECKOTO OOMEHa.
I'mukonus. bpoxkenue u ero Buabl. Kucnopoanoe okuciaeHue, Wik KJICTOYHOE

nbixanue. IPPEeKTUBHOCTh YHEPreTUIECKOTO 0OMeHa




4.4

4.5

Peakuum wmarpuuHoro cuHre3a. [eHermyeckas wunpopmamms u JHK.
Peanuzanus remernueckoil HHPOpPMALUU B KIIETKE. ['@HETHUECKHI KOl U ero
cBoricTBa. Tpanckpumnmus — Matpuunbiii cuaTe3 PHK. Tpancnsuus — 6nocunTes

oenka. KogupoBanrne aMmuHOKHUCIIOT. Postk pubocoM B OnocuHTEe3e Oeka

Hexnerounsie hopmbl ku3HU — BUpYChl. McTopust oTkpeiTus Bupycos (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W 4YEJIOBEKA, BHI3BIBAEMbBIC
BUpycamu. Bupyc ummynonegpummra yenoseka (BUUY) — Bo3Oynurens CITM/a.

[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA

5.1

Pa3zmHoxenue u HHAWBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

KneTounslii MK, WM XKU3HEHHBIM UK KiIeTku. MuTepdaza u MHUTO3.
[Tpoueccrl, mpoTekaronue B uuTepdasze. Pernmmkanus — peakus MaTpUIHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpOMOCOMHBIN HabOp — KapHUOTHII.
JuniaouaHbli W TAalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBIL.
[{uronoruyeckue OCHOBBI PA3MHOXKEHUS W HWHAUBUIAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenune xnetkn — murto3. Cragun murtosa. [Ipoueccel, mpoucxonsmye Ha

pPa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKHI CMBICT MUTO3a

5.2

5.3

@®opMbl pa3MHOKEHHUSI OpraHU3MOB: Oecriosnioe U mosnoBoe. Buabl Oecrionoro
PasMHOXKEHUS: JIeJIeHHEe HaJBOE, IOYKOBAHUWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pasMHOXEHHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TonoBoe pa3MHOKEHHUE, €T0 OTIMYHUS OT OECTONOTO.
Meiios. Cragum wmeito3a. Ilporecchl, mpoucxonsiide Ha CTaausx Meno3a.
IToBenenne xpomocoMm B Menose. Kpoccunrosep. buonormueckuii cMbICI U

3HaUYeHNe Meno3a

5.4

["ameTorenes — mpoiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [To0BBIC
JKeJe3bl: CeMEHHUKHU U sMYHUKUA. OOpazoBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/1, SIMIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHHUS SIMUEKIIETOK U ciepMaro3on1oB. OmnonoTBopenue. [lapreHorenes
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WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHOHANIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBLHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOienue, racTpyssius, opranorenes. I[loctamOpuonansHoe pazBute. THITBI
NOCTAMOPHOHATIBHOTO Pa3BUTHA: MPsIMOE, HempsiMoe (JIMUMHOYHOE). BriusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIC BBI3BIBATH BPOXKIEHHBIE
YPOIICTBA.

Poct u pasButue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHUE

CCMCHH, CTalUN PA3BUTHUA




HaCJIGI[CTBeHHOCTb 1 UBMCHYUBOCTHb OPraHM3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer u 3amaun renetuxu. Mcropus pasBuTUs FeHETUKU. BKi1aJ pOCCUICKHX
U 3apyOeKHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeETonbl TEeHETHKH
(ruOpuI0IOTHYECKUH, LUTOIC€HETUYECKUH,  MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUYECKHE TIOHATHSA. [ eHeTYecKas CUMBOJIMKA, UCIIOIb3yeMas B

CcXeMax CKpelUBaHUN

3aKOHOMEPHOCTH HaCJIEeI0OBAaHUS NPU3HAKOB, YCTaHOBJIEHHBbIE I'. MeHnenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH eAWHO00pasusi THOPHIOB IEPBOTO
nokoneHus. [IpaBuiio OMUHHUpPOBaHUA. 3aKOH PAaCIICIUICHUS] IPU3HAKOB.
['unoresa uncroTel ramert. [losiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

Jurnbpuanoe ckpemmBanue. 3aKOH HE3aBUCUMOTO HACIIEJOBAHUS ITPH3HAKOB.
L{uToreneTnveckne OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUS. AHaATU3UPYIOIIEe
cKkpeumuBanue. Vcnonb3oBaHWE — AHATU3HUPYIOUIETO  CKpPEIIMBAaHUA UL

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuernneHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana no crerieHHOMY
HACJIEIOBAaHWIO TEHOB. Hapyiienue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTH. ['eHeTnueckue
KapThl.

I'enetuka mosia. XpoMOCOMHOE OINpEAEIEHUE Ioja. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble U TeTeporaMmeTHble opranu3msl. HacnemoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

N3meHunBOCTh. BBl N3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAS.
Ponep cpenpl B HEHacneACTBEHHOM WM3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(PHUKAIIMOHHON H3MEHYMBOCTU. BapuallmoHHBIM psa M BapualOHHAas
kpuBasd. Hopma peaknuu npusHaka. KoJauMuecTBEHHBIE U KAayeCTBEHHBIE

MpU3HAKU U UX HOopMa peakuuu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYNBOCTH

HacnenctBenHas, WiuM TeHOTHNHYECKas, HM3MEHYMBOCTh. KoMOMHAaTHBHas
W3MEHYUBOCTh. Meilo3 W ToJoBOM mpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTanmoHHas HW3MEeHUYMBOCTh. Kitaccudukamuss myTammii:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U pUYUHBI MyTaliuil. MyTareHHble
¢dakTopbl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACIIEACTBEHHOW HM3MEHYMBOCTH

H.U. BaBusioBa

I'enetuka denmoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOAbl TEHETHUKHU
YeJIOBEKA: reHeaJormuecKui, OJIU3HELIOBLIH, IIUTOTCHETHYCCKHI,
OMOXMMUYECKUH, MOJEKYIsIpHO-reHeTuYeckuil. COBpeMEHHOE OIpe/ieeHne
TEHOTHIA: TTOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nmomonipto [II[P-ananu3a. HacriencrBenHele 3a00JieBaHUS YeIOBEKa: T'CHHBIC

0o0J1e3HH, OOJIE3HU C HACIIECTBEHHOM MPEPaCIOI0KEHHOCTBIO, XPOMOCOMHBIE




7.1

7.2

7.3

11 KJIACC

0one3nu. CoMaTtuyeckue M TeHepaTWBHbIE MyTauuu. [IpuHIMIBI 310pOBOTO
o0Opa3a KHW3HHM, JAWATHOCTUKH, NPO(PUIAKTHKH U JICYEHUS TCHETUYECKUX
00e3HeH. Menuko-reHeTH4eCKOoe KOHCYJIbTUPOBAHHUE. 3HaYeHHE
MEIAMIMHCKOW TI'€HETHMKH B MPEAOTBPAILECHUN U JICYCHUH TIE€HETHYECKUX

3a00JI€BaHU YeI0BeKa
Cenexnus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka MU Tpolecc. 3apOoXACHUE CENEKIMU U JTOMECTHUKAIIMS.
Yuyenne H.M. BaBuimoBa 0 mEHTpax MPOUCXOKACHUS H MHOT000pasus
KYJIBTYPHBIX pacTeHui. L{eHTpbI MpouCX 0K AeHHS JOMAITHUX KUBOTHBIX. CopT,
opo/ia, ITaMM

CoBpeMeHHbIE METOMBI celeKIuu. MaccoBbli M MHIUBUAYAIbHBIA OTOOPHI B
CEJIKIIMHM pacTeHH U KUBOTHBIX. OlLlEHKA 3KcTepbepa. bian3kopoicTBeHHOE
cKpemBanue — UHOpuauHT. Yuncras nuHusA. CKpeUuIMBaHWE YHCTBHIX JMHUH.
I'ereposuc, wiu rubpugHas cuina. HepoactBeHHOE CKpelliuBaHue — ayTOPUANHT.
Otpanénnas rubpuguzanus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 u
MOJyYeHUE MOJIUIUIONIOB. JIOCTHXKEHUS CEeNEeKIMH pPACTEeHUH, >KUBOTHBIX U

MHUKPOOPTaHU3MOB

buortexHonoruss kak oTpacib NpoU3BOJACTBA. ['eHHas WHXKeHepus. OTarbl
co3nanus pexomoOunantHo JIHK wu TpancreHnsix opranusmon. Kierounas
uHxeHepus. Kilerounele  KyJabTypbl. MHKpPOKIOHAJIBHOE  Pa3MHOKEHHE
pactennii. KioHHMpoBaHHME BBICOKOIIPOJYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpraHu3MoOB. DKoOJIOTHUYeCKHEe M 3Tudeckue npodiemsl. MO — reHernuecku

MOAUGPHUIIIPOBAHHBIE OPTAHU3MBI

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

DBOJIIOLIMOHHAS OUOJIOTHUS

DBOITIONIMOHHAS TEOPHUS M €€ MECTO B OMOJIOTHH.

CunerenscTBa  3BoMOLUHU. [lameoHTonornyeckue:  MOCIEI0BATENbHOCTh
MOSIBJICHHUSI BU/IOB B MAJ€OHTOJIOIMYECKON JIETOMMCH, NMEPEXOIHbIE (OPMBI.
buoreorpaguyeckue: cxonctBo u paznuuune (ayH U (IOp MaATEpUKOB M
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJACTBA M pa3IuyMsl SMOPHUOHOB Pa3HBIX
BUZOB  TO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMHYECKHE:  T'OMOJIOTUYHBIE,

aHAJIOTUYHbIE,  pPYJUMEHTapHble  OpraHbl, AaTaBU3Mbl.  MoOJEKyIIpHO-




1.2

OHMOXUMHUYECKUE: CXO0ACTBO MCXAaHU3MOB HACICACTBECHHOCTH H OCHOBHBIX

MeTaboIMUeCKUX MyTell y BceX OpraHu3MOoB

OpomounonHass Tteopus Y. JapBuna. Ilpennochbuiku  BO3HUKHOBEHMS
JapBUHHU3MA. J[BIDKYIIME CWIIBI DBOJONHMH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHMYCHHOCTH PECYPCOB, HEOIpeAeIEHHAS H3MEHUNBOCTb,

0opr0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

1.4

Cunrernueckass Teopus sBomouun (CTD) M OCHOBHbIE €€ TOJIOKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIIOIUH

JBwxyue cuibl (GakTopbl) 3BOJIOLMU BUAOB B Ipupoae. MyTanMoHHbII
IpoLecc 1 KOMOMHATUBHAsE U3MEHUYMBOCTh. [lomynsiiiMoHHbIE BOJIHBI U Apeiid
reHoB. M3omsanus u murpauus. EcrecTBeHHbIN 0TOOp — Hanpapistomuil pakTop
sBomoLU. POPMBI ECTECTBEHHOT'O 0TOOpA.

IIpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3yibTarT sBoitonuu. [Ipumepst
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOP(O3bI H UAHOAANTAILINH.

Bun wu  BugooOpasoBanme. Kpurepun Buma.  OcHOBHbIE  (OPMBI

BH1000pa30BaHMs: TeOrpaPuIecKoe, SIKOJIOTUIECKOe

1.5

MaKpOBBOHIOI_II/ISI. (DOI)MBI 9BOJJIOINHA (I)I/IJ'IGTI/IIIGCKEIH, JAUBCPICHTHAA,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOLINN

Bo3HuUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHay4yHble MpENCTABICHUS O 3apOKICHHM KW3HU. HayuyHble rumoressl
BO3HUKHOBEHHUS XM3HM Ha 3emje: aOuoreHe3 M MHaHCIEPMUA. XUMHUYECKas
ABOJIIOLMSL. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOW 3BOJIOIMHU.
HauanbHble sTansl 6uonorudeckoit spomonuu. I'unoreza PHK-mupa. Ilepsbie

KIJIETKHU U UX 3BOJIFOIIUA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPraHu3MOB

2.2

Pa3Butne xu3Hu Ha 3emsie mo spaM u mepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickass 3pel. Ilanmeosoiickas 3pa u e€ mnepHoAbl: KeMOpHICKHiA,
OpJIOBUKCKHMN, CUIYPUHCKHM, JI€BOHCKUH, KaMEHHOYTOJIbHBIM, IEPMCKHUH.
Me3so30iickas opa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass 2pa W €€ Tepuoapl: MaJCOre€HOBBIM, HEOTC€HOBBIN,
AQHTPOIIOICHOBBIM. XAapaKTEpUCTHUKA KIMMara M TEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3Tallbl HBOJIIOLUHN PACTUTEIILHOTO U )KUBOTHOTO MUpa. ApoMop(o3bl
y pacTeHHH U KXUBOTHBIX. llosiBI€HHME, pacuBEeT U BBIMUpAHUE TPYII KUBBIX

OpPTraHU3MOB

2.3

Cucrema OpraHM4YecKOro MHUpa Kak oOTpaxkeHue »sBomonud. OCHOBHbBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB
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2.5

DOBouonus yenoBeka. AHTPOMOJIOTHs Kak Hayka. Pa3BuTHe mpeacTaBiIeHui o
NPOMCXOXKICHUH 4YeloBeKa. MeToabl M3ydeHus aHtpomnoreHesa. Cxonucrsa u
pa3nuyus YyeloBeKa U )KUBOTHBIX. CHCTEeMaTHYECKOE MOJI0KEHHE YETIOBEKA.

JIBrxymue cuibl (pakTopsl) aHTporniorenesa. HaciencrBeHHas N3MEHUYMBOCTD U
ecTecTBeHHbII 0TOOp. OOmiecTBeHHBI 00pa3 KU3HU, M3TOTOBJICHUE OpPYIUi

TpyJa, MBIIIIJICHUE, PeUb

OCHOBHBIE CTaZMM U BETBH JBOJIOLUHU 4YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
ymenslid, YenoBek mNpsAMOXonsmui, YenoBeK HeaHIAEPTAIbCKuM, Yenosek
pa3yMHblid. Haxoku McKomaeMbIX OCTaHKOB, BpeMs CYLIECTBOBaHMs, 001acTh

pacnpocTpaHeHus1, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUS

2.6

YenoBeueckne packl. OCHOBHBIE OOJIBIIINE PAChl: EBPOIICOUIHAS (€Bpa3uiicKas),
Herpo-aBcTpajiouHass  (dKBaTOpHajbHas),  MOHTOJIOMJIHAs  (A3MATCKO-
amMepHuKaHckas). YepTsl MpUCTIOCOOIEHHOCTH TPEICTABUTENCH YEITOBEYECKHX
pac K ycloBMsM cyuiecTBoBaHus. EauHcTBO yenmoBeueckux pac. Kpuruka

pacusma

OpraHusMbl 1 OKpyXKarouias cpeaa

3.1

3.2

33

34

OKoJorus Kak Hayka. 3aJladyd U pa3fJelibl SKOJIOTMH. MeToabl SKOJIOTMYECKUX
ucclenoBaHuM.  DKoylornyeckoe  MHpoBo33peHue.  Cpenpl  oOMTaHMS

OpraHu3MoOB: BOJHAA, HA3CMHO-BO3AYyIIIHAA, [TIOUYBCHHAs, BHYTPUOPIraHU3MCHHAA

Okonorndyeckue (axropel. Kiaccudukanms skonorndeckux  (HhakTopoB:
abuoTuveckre, OMOTHYECKHE M AaHTPOIOIEeHHbIE. JIeHCTBHE 3KOJOrMYecKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (hakTopel: CBET, TeMIEepaTypa, BIAXKHOCTb. DOTONEpHOIU3M.
[IpucnocoOneHust OpraHu3MoB K JACWCTBUIO a0MOTHYECKUX (PaKTOpOB.

buonorunueckue PUTMBI

buotnueckue ¢axtopsl. Buabl 6MOTHUECKHX B3aUMOJCHCTBUI: KOHKYpPEHIIHUS,
XHUIIHWYECTBO, MMapa3uTH3M, MYTyaliu3M, KOMMEHCAIU3M (HaxjJeOHUYECTBO,
KBapTHPAHTCTBO), AaMEHCAJIW3M, HEUTpaidu3M. 3HaYeHHe OHOTHYECKHX

BBaHMOHeﬁCTBHﬁ JJId CYIIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6II.[€CTBaX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKHU MOITYyJIAINHN. OcCHOBHBIE IIOKa3aTeCIn
IomyJjianuu: 4YuCJICHHOCTL, IJNIOTHOCTB, POKIAACMOCTb, CMCPTHOCTb, IMPUPOCT,

Murpanus. J[uHaMruKa 4MCIIEHHOCTH MOMYIISIIUY U €€ peryIsiius

COO6H_I€CTBa N 3KOJOTMYCCKUC CUCTEMBI




4.1

CoobmiecTBo Opranu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
NPOCTPaHCTBEHHAsA, Tpoduyeckas (mmmieBas). Bunpel-momunantel. CBsi3u B

OuoIeHO3€E

4.2

DKoornyeckue cuctembl (9Kocucrembl). [loHsiTHe 00 9KOcHUcTeMEe U
ouoreoneHo3e. DyHKIHOHAIbHBIE KOMIIOHEHTbl 3KOCHUCTEMBL: IPOJYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BeLIECTB U IOTOK SHEPruud B
skocucreme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [IniieBble nenu u
cetu. OcCHOBHBIE IIOKa3aTeNM 3KOCHCTEMBL: Ouomacca, MPOMYKIHSL.
DKOoJIOTHYeCcKHe MUpaMU/Ibl: MPOIYKIMH, YUCIEHHOCTH, Ouomacchl. CBoHCTBa

9KOCUCTEM: YCTOMYMBOCTb, CAaMOpErysinusi, pazsurue. Cykueccus

4.3

4.4

4.5

[Ipupoanbie 3K0cHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MM
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢akrop ycroWumBocTH 3KocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasust Ha 3emiie

VYuenue B.M. Bepnanckoro o Ouoctepe. I'panuibl, coctaB U CTpPYyKTypa
ouocdepsl. XKupoe BemectBo U ero gpyHkiuu. OcodeHHocTH Onochepsl Kak
rno0anbHOM 3KocucTeMbl. J[MHaMHUECKOoe paBHOBECHE M OOpaTHas CBs3b B
ouocdepe. KpyroBoporsl BemecTB U OHMOT€OXMMHYECKHE ITUKIIBI JIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OHMOC(hepbl. OCHOBHBIE OMOMBI CYIIH

UYenoseuecTtBo B Ouochepe 3emiid. AHTPOINOTEHHBIE MU3MEHEHUsI B Omocdepe.
I'mobanbHBIE HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa pAalMOHAIBHOIO YIPABIECHUsS MPUPOJHBIMU peCypcamMM M HX

HUCIIOJIB30BaHUC. I[OCTI/I)KGHI/IH OHOJIOTUHU U OXpaHa MpHUpOabI
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