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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTIpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4EeOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenuas PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHus, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENIX U
OPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiuu, a Takke MoJ0KEeHUS 0 cielupuke
ouonoruu, €€ 3HAYEHWHW B TIO3HAHUM HKUBOM TMPUPOJBI U OOEcrneYeHuun
CYILLECTBOBAHMSI YeJIOBEYECKOro o0miecTBa. COrjlacCHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpeJieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61oJ0TrUM 1AaET NPEACTABICHUE O LENsIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00yUaIOIIUXCs CPEACTBAMU YUEOHOT O MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE NPEAMETHOE COAEPIKAHUE, €0 CTPYKTYPY,
pacnpeneneHue 1Mo pasziesaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4YeHUs] y4eOHOro MaTepualia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKM O0pa30BaTEIbHOTO TPOIEcca, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamMme no OMOI0THY TaKKe YUUTHIBAIOTCA TPEOOBAHUS K IIIIaHUPYEMbBIM
JUYHOCTHBIM, METaNpeAMETHBIM W TMPEIMETHBIM pe3yjbTaTaM oO0ydeHUs B
hopMUpOBaHUH OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOM
NeATEeTbHOCTH/YUEOHBIX JEUCTBUM OOY4YalOIIMXCSd 1O OCBOCHHUIO COJEpKAHUS
OMOJOrNYECKOro 00pa30BaHUs.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHWM, CBA3AHHBIX C
GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTALMN JIMYHOCTH, SIKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpUpPOJHON cpeje.
[ToaTomy Hapsily ¢ U3ydeHHEM OO0IIEOMOJIOTHYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOCHUH JKUBBIX CUCTEM PA3HOT0 PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4HKcje: NpOoPUIAKTUKMA HACIEICTBEHHBIX 3a00JIeBaHUN YelOBEKa, MEIHKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUSA, 000CHOBAHUS SKOJIOTHUECKH IEI1eCO000Pa3HOro
MOBEACHUS B OKPYKAIOIIEW NPUPOIHON CpEele, aHAIM3a BIUSHUS XO3SIMCTBEHHOU
NeSATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenue BHHMMaHHMS K MPUKIATHON HAMpaBiICHHOCTH Y4YEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTHIO O0ECTIEUeHHUs YCIOBUH [Tl PELICHHUS



OJTHOM M3 aKTyaJIbHBIX 33]a4 HIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHus, KOTOPas
npeanonaraet (GOpMUPOBAHUE y OOYYAIOMIMXCS CIOCOOHOCTH aanTHPOBATHCS K
WU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecneunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUNA O
HAyYHOW KapTHHE MHUpa, PAacIIUpseT U 0000IIaeT 3HaHUS O >KUBOW MpPUpPOJE, €&
OTJINYWTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3alMM W 3BOJIIOLUH, CO3IAET
yCIOBUSL  JUIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro oodpasa
JKU3HU, DKOJIOTUYECKOTO MBIIIJIEHUs, ICHHOCTHOI'O OTHOLIEHUS K KUBOW IPUPOJE
1 YEJIOBEKY.

bonbiioe 3HaueHre OMOIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  obmero o0pa3oBaHMsA,  COLHUAIM3ALMU
oOyuatomuxcs. M3yuenue 6uoiaoruu o0ecnedrnBaeT ycioBus sl (GOpMUPOBaHMUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HWH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaduu. Has3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUHM Y4eOHOro MpenMeTra
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B NpPOrpaMMe IO
OHOJIOTUH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO NOAXOJa, B COOTBETCTBUU C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTbH 3HAHHUA M YMEHHs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJIoBeKa B OKpYXarollleld MPUPOAHOU cpesie, BOCTPEOOBAHHBIE B MOBCEIHEBHOMN
KHU3HU U TpaKTHUecKol aestenbHOCTH. Oco00oe MECTO B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COACPKAHUSI, KOTOPBIE CIyaT OCHOBOM At pOpMUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHE cOAEpX)aHUS Yy4yeOHOro Marepuajsa B IMPOrpaMMe I10
OMOJNIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHU3aluu U
IBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHoro npeameta «buomorus»
BBIJICTICHBI CIIEYIOIINE COJAEP KATENbHbIE JIMHUU: «bHOnorus Kak Hayka. Meroasl
Hay4yHOro mo3HaHus», «Knetka kak Ouomoruueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ve OpPraHuYecKOro MHUpay,
«OBOJIIOLMS KUBOHU IPUPOJBI», « IKOCUCTEMBI U IIPUCYIUE UM 3aKOHOMEPHOCTHY.



Llenp u3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHOMN
OpraHM3alMd >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JCHCTBUU B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

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

OCBOCHHME OOYYaIOIIMMUCS CHCTEMbl 3HAaHUH O OWOJIOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHW3aIlU{, BBIIAIONIUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IVISIIOB, WACH M TOIXOJ0B K W3YUYCHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OPTaHHU3aUY;

CTAaHOBJICHME Yy OOydJarommxcs oO0meil KyJIbTypbl, (YHKIIMOHATLHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHSATH M OIEHUBATH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH M OTIBITA, TOTYYECHHBIX IPH U3YUCHUN
OnoIoruy;

dbopmupoBaHre y OOydYamOMMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIIECHHUS K HEeH, COOTIOICHUS ATUIECKUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 411 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B TOBCEAHEBHOM KU3HU JIJIS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbBHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEen cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oo6miero oopazoBaHusi yueOHbIN npeaMeT «buoorusy,
u3y4yaeMblil Ha 0a30BOM YpOBHE, ABJISIETCS 0053aTEIbHBIM YU4€OHBIM MPEIMETOM.

Jlst m3ydenusi 6uoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COJAEPXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW IPUPOIbI (HAOIIOIEHHE, SIKCIIEPUMEHT, ONMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJIETUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuipl U cxeMbl: «MeTobl MO3HAHUS )KMUBOU MPUPOIBD.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3yYEeHUH OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHusi ounosoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AIMH
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpAJIbHBIX BelIeCTB B kieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsS CTPYKTypa). XHUMHUECKHE CBoOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depMmeHTHI — OHoIOrHYecKre Kataau3aTopsl. CTpoeHue GpepMeHTa: aKTUBHBIN
HeHTp, cybOctpatHas crnenuduuHoctb. Kodepmentsl. Butamunbl. Otnnuus
(epMEHTOB OT HEOPTaHUYECKUX KAaTaIN3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mMojucaxapuibsl (Kpaxmani, TJHMKOTEH, IeJII0JI03a).
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu saunuaoB. CpaBHEHUE
YTIE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HyxneunnoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenue nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. Knerounas Teopus — npuMep B3auMOIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Krerka kak nenoctHas xkuBas cucrema. OOmiue npru3Haky KJIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynbl JIHK kak reHerumdeckuil ammapar, cucrema
CUHTE3a Oelnka.

Tunsl KIETOK: »yKapuoTHueckas U mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUs TpOoKapHOTHYeCKON KieTku. Kierounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opraHounbl kietku: JIIC, ammapart ['onbmxw,
IM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxxienne MUTOXOHIpUM U TuiacTun. Bunbl mmactun. HememOpaHHbIe
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIUN OPraHOMI0B KJIETKU. BKitoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0oJovKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdeMoHCTpaum:

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

[uarpammel: «PactipeaeneHne XuMHUUECKUX 2JIEMEHTOB B HEKHUBOW TPUPOJIEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmunpl u cxemsl: «llepuoanueckas TabnuIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «CtpoeHue MoseKybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHrEe pACTUTENBbHON KIETKW», «CTpoeHHEe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHWE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota No 2. «l3ydeHue CTpoeHHS KIETOK pacCTEHUH,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKUI OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonn3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrUM B NMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BemnecTB: aBTOTPO(dHBIN U TeTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuid cpeibl Ha (POTOCMHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

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

DHepreTuuyeckuii oOMeH B KJeTKe. PaciuerieHue BellecTB, BbIICICHUE U
aKKyMYJIMPOBAaHUE SHEPTUHU B KIIETKE. DTaIlbl SHEpreTuueckoro ooMena. I mukomnus.
bpoxenne u ero Buibl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FIHEPrETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetudyeckoil MHPoOpManuMu B KJETKE. ['@HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Pomnbs pubocom B
OonocuHTe3e Oenka.

Hexnerounsle hopmbl )KU3HU — BUpYCHl. cTopust oTkpbiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo36yautens CIIN/a.



OOpatHass ~ TpaHCKpuIlUMsA, peBepraza W uHTerpasza.  lIpodunaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00ICBaHHIA.

JleMOHCTpauM:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dotocunres», «Crpoenue JIHK»,
«Ctpoenne u pyHKIHOHUpOBaHUE reHay, «CuHTe3 O6enkay, «I eHeTHuecKkuii Kom,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbM nukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmuvkanuu «Yasoenne IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHe KIeTKu», MoJenb cTpykTypbl JTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KneTounsli 1mMKi, WM >KU3HEHHBIM LUK KieTku. MHTepdaza m murtos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI Pa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUAX MUTO3a. bHOIOTMYECKUI CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHW3MOB, €r0 3HaYEHUE JUJIS CEJICKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MpOUCXOAIIME HA CTaAusiX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOTMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CIHEepPMaTOreHe3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU chepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpUOHANIBHOE  Ppa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, ractpyisiuusi, opraHoreHe3. IloctamOpuonanbHoe pasButue. Tumbl
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuer 1 cxembl: «DopMbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pACTEHUN», «BeretaTuBHOE pa3MHOXKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsMOe pa3BUTHE», «l aMeTOreHe3 y MIEKONUTAOIIUX U
4eNoBeKa», «OCHOBHBIEC CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHeKIeTKa MIeKonuTaromero», «Kapuoknues B KIETKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «J/leeHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlaGoparopuas pabora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBeHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. Mictopus pa3BUTHsA T€HETUKU. Posib iuTomoruu
U OMOpPHOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBJICHHbIE ['. Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH eAuHooOpa3usi THOPHUIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUIEHU MPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oiHOE ¥ HeMmoMHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoib30BaHue aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TeHOTHIA OCOOH.

CueruieHHOE HaclieioBaHue npu3HakoB. Pabora T. MopraHna no clierieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne ClernieHns reHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTHU. [ eHeTnuecKkne KapThl.



['enetnka mosa. XpoOMOCOMHOE ONpeAeeHne noyia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpranu3mbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MTOJIOM.

W3MeHunBOCTh. BUIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi U BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHIUYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHasi U3MEHUYMUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaciencTBeHHOM n3menunBoctu H. . BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBEKa: TCHECATOTHUCCKIM, OJTM3HCI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpemeHHOE ONIPENIECIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHuble 3a0o0jeBaHUsS YEIOBEKA: TCHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHepatuBHble MyTauuu. CTBOJOBBIC KIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY U JICUEHUU TeHETUUECKNX 3a00JI€BaHUI YEIOBEKA.

JlemoHcTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 ITUTOTCHETUYECKasT
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 UUTOT€HETUYECKAS OCHOBA», «3aKOH YHCTOTHI
rameT», «lurubpuaHoe ckpemmBanuey, «Llutonorunyeckre 0OCHOBBI AUTUOPHUTHOTO
CKpeluBaHusy, «Menosy», «B3anMoaencTeue ajuielibHbIX T€HOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJjoBeKay, «I eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapuOTHIIBI 4enoBeKa W KUBOTHBIX,
«Bunpl uzmeHuuBoCTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnemoBanue
pesyc-hakTopay, «I'eHeTuka rpynn KpoBu», « MyTallmoHHas U3BMEHUYUBOCTDY.

OOopynoBanue: MoAENU-AMIIMKAIUA «MOHOTHOPUIHOE CKpPELIMBAHUEY,
«Hemonnoe nomuHupoBanue», «Jurubpumnoe ckpemmBanue», «llepexpécr
XPOMOCOMY, MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3zoduinay (Hopma, MyTaruu GOpMbI
KPBUIbEB U OKPACKU Teja), repoapuit «I opox moceBHOM.



JlabopaTtopHblie U NpakTHYecKHe padoThbI:

JlaGopaTtopHas pabota Ne 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlabGopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y apo30(ribl Ha TOTOBBIX
MUKpOIpenapaTaxy.

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

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHKALUS.
VYyenue H. U. BaBuiioBa o eHTpax NpOUCX0KACHUS 1 MHOTOO0Opa3usl KyJIbTYPHBIX
pactenuil. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CENEKIIMU pPACTEHUNM U KUBOTHBIX. OILIEHKa JKCTephepa. bIM3KopoacTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelmMBaHWE YHUCTBHIX JUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. VMickyccTBeHHbII MyTareHes u nojayyeHue
MOJUIUIOUIOB. JJOCTHKEHUS CEJIEKIMU PACTEHH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUS. ITarbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPIraHU3MOB.

Okojoruueckue W dTtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

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

Tabnuipel U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopopl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamus», «Padbotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bekTh OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U eEpeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlabopaTtopHble U npakTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOABI M JOCTHXKEHUS CENEKIMU PACTEHUU U
JKMBOTHBIX (Ha CEJICKIHOHHYIO CTaHIIMIO, IJIEMEHHYO bepmy,



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

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeAnocbUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUHU. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa 3BOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJIEHUS BHUJOB B MaJCOHTOJIOIMYECKON JIETONMMCH, NEPEXOAHBIE (POPMBIL.
buoreorpaguyeckue: cxoncTso U paznuure ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHbBIE,
pPYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHYECKHE: CXOJACTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHHUS
JapBuHU3Ma. JIBHKylIuMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAST W3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTallmOHHBIN
Ipouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M3oinumst 1 Murpanusi.

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

[TpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BooLuU. [Ipumepsr
MPUCTIOCOOJICHHM Y OpraHu3MOB. ApoMoph03bl U UIAHOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOrHIeCcKoe.

MakposBomorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpatuMocTs 3BOIIOLUN.

[IpoucxoxaeHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AqanTuBHas paguarus.

JdeMoHcTpanuu:

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



Tabmuis! 1 cxembl: «Pa3BuTHe OpraHMYEcKOro Mupa Ha 3emiie», «3apoIbIiu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI 32
cylecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsmum»,  «MyrannonHas

U3MEHUYHUBOCTHY, «Apomopdo3b», «Ununoamantammu», «OO0IIas aereHepanus,
«/IBmxymue cuibel 3Bomouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cyuiecTBoBaHuE», «IIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEy», « IKOJIOTMIECKOE BUI000pa30BaAHHUE.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C PA3IMUYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U ceMsiH, Kosuiekiusi «[IpumMepsl 3alUTHBIX MPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJIeTb «OCHOBHBIC HAIPABJICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Mojnenp ammmkauus «llepekpéct
XPOMOCOMY, BIIaXKHbIE TIpenapathl «PazBuTue HacekoMoroy, «Pa3zBuTue JsAryIiKkn,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GOpMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHEe PA0OThI:

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

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

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHaydHble TpPEACTABICHUS O 3apOXKICHHM XKW3HU. HayuHble THUIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYECKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCHEPUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKON IBOMOIMU. HavanbHbie 3Tarbl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HUX SBOJIOIUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuoiabl: KEeMOPUKUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIM,
aHTPOIOTE€HOBBIN.

XapakTepucTuKa KJIMMaTa U reoJornyeckux mpoiieccoB. OCHOBHBIE TaIlbl
HBOJIFOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHN u
KUBOTHBIX. [TosiBIIEHNE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



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

OBOJIOLHA YeT0BEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MIPOUCXOKICHUHM YeJIoBeKa. MeToabl HW3ydeHusi aHTponoreHesa. CxolcrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopsl) antponorene3a. HacineactsenHas '3BMEHUMBOCTh
U eCTeCTBeHHbIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 >XKU3HU, M3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoasummi, YemoBek HeaHIepTalbCckui, UYenoBek
pa3ymHbIil. Haxoakum HCKONaeMbIX OCTaTKOB, BpPEMs CYILIECTBOBAHMS, 00JIaCThb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachkl:  €BPONEOUHA
(eBpasuiickasi),  HErpo-aBCTpaJiouiHas  (PKBaTOpuaibHAasl), = MOHIOJOMJHAs
(a3maTcko-aMepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

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

Tabmuner 1 cxembl: «Bo3uukHoBenue ConHeyHOM cUCTEeMBI», «Pa3Burne
opraHu4eckoro wmwupa», «PacturenpHas kieTka», <«OKMBOTHas  KIETKay,
«IIpokapuoTnueckas kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPAY,
«CpaBHEHHE aHATOMHUYECKHMX 4YEpT CTPOCHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJIOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moan», «llepsbie
COBPEMEHHBIE JTI0N», «HenoBeYecKrue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHme — demoBeka»  (OOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAHBbOHIIA), CIICTIKK WJIU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PAaCTEHUU U
KUBOTHBIX B KOJUIEKLIUSIX).

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

Tema 3. Opranu3msl U OKpYy:KamomIas cpeaa.



OKOJIOrHs KaKk Hayka. 3aa4ud ¥ pa3aeibl 3KOJOTHH. MeTOIbl SKOJIOTUYECKUX
UCCJIEI0OBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnotnyeckue, OWOTHMYECKHME W aAHTPOIOreHHbIe. JIEHCTBHE SKOJOTMYECKHUX
(baKTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIGUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue akTopsl. Busibl OMOTHUYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, CUMONO3 U ero (opmel. Ilapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBUM [Js1 CYLIECTBOBaHHUS OPIaHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLUMN: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanys. JJmHaMyuKa 4ACIEHHOCTH MOIYJISILUU U €€ PEryIsiusl.

JdeMoHCTpanuu:

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

Tabnuuel u cxembl: kapta «IIpupognsie 30HbI 3emiany, «Cpeabl 0OUTaHUS
opranusMoBy», «®Poronepuoansm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckre 0COOCHHOCTH PACTCHUM U3
Pa3HbIX MECT OOMTaHUS.

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

[Tpaktuueckas padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHUu.

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBo opraHuzMoB — OuoueHo3. CTpyKTypbl OMOILIEHO3a: BHUIOBaf,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (mumeBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckue cuctembl (dkocucreMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreoneHo3e. @OYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbI. [IuimeBsie nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUS. DKOJIOTHYECKUE MNHPaMMIIbI:



OPOAYKUWH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBa 3KOCHCTEM: YCTOMYMBOCTB,
camoperyJsinus, pazsutue. CyKIueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHUCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCUCTEM B YPOOIKOCUCTEM.

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

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
100aNbHOW 3KOCUCTEMBL. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHas CBS3b B
ouocdepe.

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

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Onocdepe.
['1o6anbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopazHnooOpasus
KaKk OCHOBa ycroiunBocTH Ouocdepsl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOAHBIMUA PECYPCAMU U UX UCIONb30BaHue. JlocTHKeHus: OMOJIOTUN U OXpaHa
MPUPOIBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOITOTE€HHBIEC BO3AECHUCTBUS HA IPUPOAY», « BakHENIINE UCTOYHHUKHU 3arPSI3HEHUSA
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistonias ouochepo»,
«®DakTopel  nerpamaumd  nouB»,  «llapHukoBbiii  3ddexT»,  «DakTOpbI
paIMoOaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepozaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukamnus «Tunudable OMOIIEHO3bI», TepOapuit
«PacTtutenbHble coobIIecTBaY, KoJuiekuuu «buoiienos», « Bpenurenn BaxxHeUImx
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», FepOapuu U KOJUIEKIIUUA PACTEHUIN U dKUBOTHBIX,
PUHAIEKAIINE K PA3HBIM IKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kaura
Poccuiickoii ®@enepanuu, HW300paXXEHUS OXPAHAEMBIX BHJOB pACTECHHH U
YKUBOTHBIX.



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

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOy4alolMMHUCSA TMPOrpaMM  CpeAaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4eHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXKIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHAE OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pEe3ynbTaThl OCBOEHUS MpeaMeTa «bHOOrus JOCTUTalOTCS B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMH, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIPOIlECCaM CaMOIIO3HAHUWS, CAaMOBOCIIUTAHHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPCHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepannu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOITUXCSl PYKOBOCTBOBAThLCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMNbITA JIESITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUUN
BOCHUTATEJILHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



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

TOTOBHOCTB K COBMECTHOU TBOPUYECKON NIEATEILHOCTH MPHU CO3/TaHUN YUESOHBIX
MPOEKTOB, PEIICHUH Y4eOHBIX U TO3HABATENbHBIX 3a/7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JECUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB IMpPHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBa)KEHUS K CBOEMY Hapoy, YyBCTBAa OTBETCTBEHHOCTH mnepea PoanHoii, ropnoctu
3a CBOM KpaH, CBOK PoauHY, CBOM S3BIK M KYJBTYpPY, IPOIUIOE W HACTOSILEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

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

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKCHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOI0 HApPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC peIICHUs,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHS LIEHHOCTENM CEMENMHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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



MOHMMAHHUE YMOIIMOHATIBHOTO BO3/ICUCTBUS JKMUBOM MPUPOJILI U €€ [IEHHOCTH ;

TOTOBHOCTh K CAMOBBIPQ)XEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCNUTAHUA, POPMHUPOBAHMUS KYJLTYPbI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHMMAaHUE U peann3aliysi 310pOBOTo 1 6€30MacHOro o0pas3a KU3HU (310pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MPABUIT U HOPM, COATTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHWE I1IEHHOCTU TPaBUJl HHAUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HAIPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYyIO JAEATEIbHOCTD;

MHTEpEC K Pa3IMYHbIM cepam NnpodhecCHOHANbHON AESTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIICHHUE K MTPUPOJIE KaK UICTOUYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX Mpo0ieM M MmyTed ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU N3YUCHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEIICHUU TMpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHJIOB,
aKOocucTeM, brochepsr);



AKTUBHOE HENPUATHE AEUCTBUM, IPUHOCAILINX BPEA OKPYKAIOLIEH IPUPOTHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTMYECKHUE MOCIEICTBHS
IPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KME Pa3BUTOIO KOJIOIMYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIBTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JIEATEIBHOCTH YKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOW M YMTATEIbCKOM KYyJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMAaHUEe chneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUsi €& poju B
(bOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JJaHUU IIEJIOCTHOTO
IpeAcTaBlIeHUs] 00 OKpYXKaloleM MHpE KakKk O €IUHCTBE MPUPOJbI, YEIOBEKA U
o0miecTBa, B MO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOseM
COXPAaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHUJIM3AIUU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PeCcypcHble  NpPoOJEeMbl  Pa3BUTHUS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX KOJOTHYECKUX MPOoOsIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OWOJOTMYECKUX 3HAaHUHM B LEJIX
NOBBIIICHUSI OOIIEeH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYUIHOCTHM METOJOB ITO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4YaeMble 3HAHMUA JJs aHaiu3a |
OOBSICHEHHSI SIBICHUIN OKpPYXKAIOIIEr0o MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIBIO TIOJyYE€HHsI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHus: mpo6sieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO JEATEIbHOCTh HHINBUYAIIBHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO OHWOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHMsI yuyeOHOro npeamera «buomorus»
BKIIIOYAIOT: 3HA4YMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHUE, MPOIleCC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JEeHCTBUA (IIO3HABATENbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaromye GopMUpoBaHue QYHKIMOHAIBHON IPaMOTHOCTU M COLUAIBHOMN
KOMIETEHIIMM  O0YyYarolMXcs, CHOCOOHOCTh OOydaroluXcsl HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IeMCTBUS B TO3HABATEILHON M COLUANIbHOMN MPaKTHKE.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEIHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHUCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE eiiCTBUSI:

CaMOCTOATENbHO  (OPMYyJIHpPOBAaTH U aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHWM NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CpaBHEHHUSI, KJIaccu(uUKalu, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUH HUX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHBOPEYHS] B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIHOUCHMS,;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl ITPEACTABIICHUS CYILIECTBEHHBIX
CB3¢M M OTHOUIEHMH B H3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUYHI PA3HOTO pPOJa, BBIIBICHHBIX B Pa3IUYHBIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YUIETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JCSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
1EeJIsIM, OLIEHUBATh PUCKH MOCIEICTBUN AESTEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHITH padOTy B YCIOBUSAX pPeajJbHOTO, BAPTYAIHHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIE0BATEIbCKON U MTPOESKTHOM JIESITEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 3314, TPUMEHEHUIO
pa3IMYHBIX METOIOB MTO3HAHUS;

UCIOJIb30BaTh pPa3jMyYHble BUABI JESATEIBHOCTH IO MOJYYEHHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YUEOHBIX M COI[MAIBHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KITIOYEBBIMH MTOHITHSIMH U METOJIaMU;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIE 3aJadyll B 0Opa30BaTEILHOM
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3a/auy,
BBIIBUTATh TUIIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS,

aHaJIM3UpOBaTh MOJYYCHHbIE B XOJE pEUICHHs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHbII TMOUCK MEepeHoca CPEeACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEJIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HECITCIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YICOHBIX MTPEIMETOB;

BBIJIBUTATh HOBBIC WJICH, MpeJjlaraTb OPUTHHAIBHBIC MOIXOJbI U PEIICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapAX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM Mpe/CTaBICHUS, KPUTUYECKH OLICHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



dbopMynTupoBaTh 3aMpOChl U MPUMEHATH PA3UYHbIE METOMABI MPU TMOUCKE U
orbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOU IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

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

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

UCIIOJIb30BaTh HAyyHBIM A3BIK B KadecTBE CpeACTBa Mmpu padoTe ¢
OMOJOrMyeckod HHPOpMalUUE: TPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH;

BJIAJE€Th  HABBIKAMHM  pAaclo3HaBaHWd M 3allUTBl  WH(MOpMaLuW,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o6menmue:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO Yy4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU O CYIIECTBY OOCYXJaemMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTENIbHO BBINOJIHEHUS MpejjiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3WULHNA APYIMX yYaCTHHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aMMOJECHCTBUSA MPHU PEILIEHUN Yy4eOHOH 3a1auH;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEJIM  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXkI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUWA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NPOOJIEM U UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IIOCTYIIKax IO OTHOLIEHHUIO K >KMBOU IPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENbHO OCYILECTBIISATh MO3HABATEIbHYIO JIEATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIEC 3aJlaul B 00pa30oBaTElbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO COCTABJISATh IIJIaH PELICHUS TPOOIEMBI C YUETOM UMEIOLIUXCS
pPECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsaTh paMKHM y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

Jies1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJa/J€Th  HABBIKAMU  [O3HABATEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIEKCUU [JIs1 OLEHKH CUTyalluH, BbIOOpa
BEPHOIO PEILICHHS;

YMETh OLEHUBATH PUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

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



3) npuHsTHE Ce0Osl ¥ APYTUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIN3E pe3yIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3UIIMH JPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHMM, BUBI JAESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
INPUMEHEHUIO 3HAHUN B PAa3jIMYHBIX Y4E€OHBIX CUTyalUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenmeTHbIe pe3yibTaThl OCBOEHUs yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOT'O MHMPOBO33PEHHs, O BKJIAJE POCCHMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pEICHUS )KU3HEHHBIX 3a/1a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (CaMOperyssius), ypOBHEBas OpraHu3alUsl >KUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHUE (PENPOIYKIINA), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHME Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 meHTpax MHOTOOOpa3us u
MIPOUCXOXKIEHUA KyIbTYpHBIX pactenuii H. U. BaBuiioa), onpenenstb rpaHulibl KX
NPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHME YKUBBIX CHCTEM, INPOLECCOB M SBJICHHI, OpraHu3alus U IMPOBEICHHE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3b], BBISIBIEHUE 3aBUCUMOCTH
MEXy HCCIEAYEMbIMH BEJIUYMHAMHU, OOBSICHEHHME IIOJYUYEHHBIX pE3yJibTaTOB,
VICIIOJIb30BAaHHBIX HAYUYHBIX IOHATUIN, TEOPUH U 3aKOHOB, YMEHHE J€1aTh BBIBOJIBI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC NMPU3HAKH BUPYCOB, KJICTOK MPOKAPHUOT U
DYKapuoT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB M MPEBPAICHUSI dHEPTUH B KJIETKE, (HOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATLHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
JKU3HM C 1IeJIbl0 o0ecredeHus: 0e30IacHOCTH CBOETO 3/I0POBbsI M 370POBbSA
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEH
PUPOTHON cpefe, MOHUMaHHWE HEOOXOMWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNUS,

YMEHUE pellaTh DJJIEMEHTApHbIE TEHETUYECKHUE 3ajlayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHWUE, CICTUICHHOE HACJICIOBAaHNWEe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HACJIeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJIHATH JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
mpaBuia npy padboTe ¢ ydeOHbIM U JabOpaTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHWS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MIOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHMS y4eOHOrOo mpeamera «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHWH O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4IHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHUUCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUTSl pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHUE PACKPHIBATH COAECPKaHUE OMOTOTUYECKUX TEPMUHOB U MOHSATUM: BU],
MOMYJISAIKSA, TeHOMOHA, DBOJIONHS, ABWXKYIHME CHIBI ((aKTOPhI) SBOJIOINH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMd  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



YMEHUE H3JIaraTb OWOJOTMYECKHME TEOpUH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapieBoro cxonacrtea K. M. bapa, yepenoBaHus IJaBHBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CesepuoBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHE BJIaJIETh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3alius U MpPOBEIACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSCHEHHE IMOJYYCHHBIX pPE3yJbTaTOB,
VICITOJIb30BAHHBIX HAYUYHBIX IOHATUI, TEOPUH U 3aKOHOB, YMEHHE JI€]aTh BBIBOJIBI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YNIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreolEHO30B U JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKHUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEILIECTB M TNOTOKA SHEPIMM B SKOCHUCTEMAX, AHTPONOTEHHBbIX HM3MEHEHUW B
HKOCHCTEMAaX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Omocdepe;

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KHU3HU C Lenplo obecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsl U 3JI0POBBS
OKPY>KaIOIKX JII0/IeH, COOIOIEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpYXKarolei
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOU OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMbI
MEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMaX (LIETH MUTAHUSA);

YMEHUE BBIMOJIHATH JTA0OpATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OILEHUBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccoBOW MH(pOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaThb  TIJ0OaldbHBIE  SKOJOTMYECKHE  MPOOJIEeMbI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOUIEHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCIT0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM DJiIeKTpoHHbIe (HU(POBHIE)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBbI€ CUCTEMBI M KX OpraHu3alus 1 https://m.edso0.ru/5T7SVKFTX
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/YTLWW9JEO
4 KuzuenesTeIbHOCTh KJIETKH 6 https://m.edsoo.ru/MEETZ2D71
P
5 SSMEONCHMO 1 MEHBIVLYAIRHOS 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACICACTBEHHOCTD 1 HSMCHAHBOCTD 8 1.5 https://m.edso0.ru/ONPNXJ7X6
OpTaHU3MOB
C .0
7 CAICKIIA OPTaHHEMOB. LICHOBH 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTUHU
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDB0O8R36J
OBIIEE KOJIMYECTBO YACOB I1O 34 0 4

I[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/m Kontpoabnsie IlpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
1 DBOJOLMOHHAS OUOIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHHKHOBCHIC H PasBITTie AsHH 9 0.5 https://m.edso0.ru/OFLS81YB5
Ha 3emuiie
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 https://m.edsoo.ru/ XNFOD96AA
Co006
4 QODIIECTBA 1 SRONOTHICCIHC 9 https://m.edsoo.ru/\WXWAVS56F
CUCTEMBI
5 PeszepBHoe Bpemst 2 https://m.edsoo.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I1O
- 34 0 2.5

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

buonorus B cucreme HayK

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHS

DJIeKTPOHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edsoo.ru/0O2T4D1UI5

MeTo/1bl TO3HAHUS KUBOM
npuposl. [Ipaktudeckas
pabota Ne 1 «Mcnonp3oBanue
pa3IMYHBIX METO/AOB IpU
W3YYEHUU OMOTOTUYECKHIX
O0OBEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

buonornyeckue cUCTEMEI,
MPOLIECCHI U UX U3YyUYEHUE

https://m.edsoo.ru/A7VOYD215

XUMHUYECKUI COCTaB KIETKH.
Bona u muHepanbHbIe COMU

benku. CocraB u ctpoeHue
0OEJIKOB

https://m.edso0.ru/L17LJ590V

https://m.edsoo.ru/V33JNUW5W

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

VYriaeBoapl. JIunuasl

0.5

https://m.edsoo.ru/VBPPPBGCD

https://m.edso0.ru/OJ7NFITI15

Hykneunosbie kucnorsl. ATD

https://m.edsoo.ru/WOELRA9B3




10

Hcropus u MeToabl U3ydeHus
KieTku. Knerounas reopus

KieTka kak 1ienocTHas >KuBas
cucrema

https://m.eds00.ru/JXQOMJOGM3

https://m.edsoo.ru/XDCLRAF1Q

11

12

CrpoeHue 3yKapuoTUYeCKOon
kietku. JlaboparopHas
pabota Ne 2 «M3yuenue
CTPOCHHS KIIETOK PACTCHUH,
’KHBOTHBIX, TPHOOB U
OakTepuil Mo MUKPOCKOIIOM
Ha FOTOBBIX
MHKpOIIpernaparax u ux
OITUCAHUEC»

OOMEH BeLIECTB WU
MeTadOIN3M

0.5

https://m.edsoo.ru/KZ01W5LJY

https://m.edso0.ru/LOB3I3XYZ

13
14

15

16

dorocunTe3. XeMOCUHTES
DHepreTuveckii o0OMeH

JKu3HEeHHBIN UKJIT KIETKH.
Jenenue knetku. MuTos.
JlaGopatopnas padora Ne 3
«Habmronenne MuTO3a B
KJIETKaX KOHYMKa KOpelIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

Buocunres 6enka. Peakius
MaTpUYHOTO CUHTE3a

0.5

https://m.edsoo.ru/V882FDGSF

https://m.edsoo0.ru/T2LVIES3L

https://m.edso0.ru/CO1INPWLF4

https://m.edso0.ru/540F4L77W

17

Tpancnsamus — OMOoCHHTE3
Oelka

https://m.edsoo.ru/TFDKDDWWM




18

19

Hexknetounsie hopMbl KU3HH
— BUPYCHI

@DopMbl pa3MHOKEHUS
OpraHU3MOB

https://m.edso0.ru/9PGS5FAJB

https://m.edsoo.ru/2JLXB4A0OR

20

21

Meiios

OO6pazoBanue 1 pa3BUTHE
TMIOJIOBBIX KJIETOK.
O110/10TBOPEHHE.
Jlaboparopuas padota Ne 4
«M3ydeHnue cTpoeHus
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpenaparax»

0.5

https://m.edsoo.ru/5SNUXK0X86

https://m.edso0.ru/C29L4DXB8

22

23

24

NuauBunyanbHOE pa3BUTHE
OpraHu3MoOB

I'enetuka — HayKa O
HaCJICACTBCHHOCTH U
HU3MCHYHNBOCTH

3aKOHOMEPHOCTHU
HaclleI0BaHMsI TPU3HAKOB.
Monorubpuanoe
CKpeLIMBaHNe

https://m.edsoo.ru/MA4AT8L5AD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGIOWI2

25

JluruOpuHOE CKpeIrBaHuE.
3aK0H HE3aBUCHUMOTO
HACJIeIOBaHUS MPU3HAKOB

https://m.edsoo.ru/YSNANQG65V

26

CremieHHOe HaclieJOBaHUE
npu3HaKkoB. JlaboparopHas
pabora Ne 5 «3yuenue
pe3yNbTaToB

0.5

https://m.edso0.ru/P2SQ5ZGN2




27

28

MOHOTHOPHUIIHOTO U
JTUTHOPUTHOTO CKPEITUBAHUS
y 1p030(HITBI HA TOTOBBIX
MUKpOITpenaparax»

I'eneruka nosma.
HacnengoBanue npu3Hakos,
CIIEIUICHHBIX C II0JIOM

HN3MeHunBOCTS.
Henacnencrsennas
n3MeH4MBOCTb. JlabopaTtopHas
pabota Ne 6. M3yuenue

MO (DHKAITIOHHOM
M3MEHYHUBOCTH, TIOCTPOCHUE
BapHaIlMOHHOTO Psijia U
BAPUALIMOHHON KPUBOIN»

0.5

https://m.eds00.ru/3GYGV47YM

https://m.edsoo.ru/M3SMHUK2VV

29

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

0.5

https://m.edsoo.ru/VWT70DZ8R

30

31

I'enetuka uenoBeka

PesepBHbIit ypok. O60011eHNE
o Teme «HacnencTBeHHOCTh
Y U3MEHUUBOCTH OPTaHU3MOBY

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E21XRS2EB

32

Cenekuus Kak HayKa U
porece

https://m.edso0.ru/3128P3L98

33

MeToabl U JOCTHKEHUS
CEJIEKIIUY PACTCHUI 1
SKABOTHEIX

https://m.edsoo.ru/JSK3Q6W0J




buotexnonorusa xak 0oTpaciib

34 1 https://m.edsoo.ru/TAKI9E62K

IIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 34 0 4



11 KJIACC

Ne
n/n

Tema ypoka

DBOIIONHUS ¥ METOMBI €€
W3Y4YCHUS

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

Jara

IpakTuyeckue
U3ydeHus

padoThI

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

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

Hcropus pasButus
MIPEACTABJICHUI 00 IBOIIOIIUU

MuKkpo3BOIOIHS

[Momynsaust KaKk dJeMeHTapHas
€/IMHUIIA BUJIA U HBOJIOLMH.
JlaGopatopnas pabora Ne 1
«CpaBHeHUE BUJI0B 110
MOP(OJIOTHUECKOMY
KPUTEPHIO»

JIBroKyIe CUIIbI
(a1emMeHTapHbIE GAKTOPHI)
HBOJIIOLIUH

0.5

https://m.edso0.ru/O0SWC47SSX

https://m.edsoo.ru/TOFAUE4ZP

https://m.edsoo.ru/D3UCLTSOF

https://m.edsoo.ru/SEH6CNOWI

EcrecTBennsIit 0TOOp 1 €ro
(bopMbI

https://m.edsoo.ru/DY32BUDOO

Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh
OpPTaHU3MOB U
BHUJI000pa30BaHuUE.
JlabopaTtopHas padorta Ne 2
«Onucanue
MPUCTIOCOOTICHHOCTH

0.5

https://m.edsoo.ru/\WVAJHSTLOB




opraHusmMa u e€
OTHOCHUTEJIBHOT'O XapaKTepay

Hanpasnenus u mytu

8 https://m.edsoo.ru/PI11FIOYV3
MaKpO3BOJFOIIUN

9 HeoGpaTumocTs 3BoOIIMHN https://m.edsoo.ru/CLA9VC5JJ
Hcropus xxn3uu Ha 3emiie u

10 P https://m.eds00.ru/MJIYY IMVX7
METO/IbI €€ N3yUCHHUSI
T'unores OHCXO0XKIE

11 HHOTEIbI HPOHCXOAICHIA https://m.edsoo.ru/EKNHXBOS2
JKA3HU Ha 3emie
Pa3 € JKu3 a 3emuie 1o

12 BHTHE JKHSHI Ha SEMIC T https://m.eds00.ru/ECINSTF62
3paM U epUoaaM
OCHOBHBIE ATaIbl 3BOJIOLUU
PaCTUTENTBHOTO U KUBOTHOTO
mupa. [Ipakruueckas padbora

13 p p p 0.5 https://m.edso0.ru/7K1LYQSCT
Ne 1 «M3yueHne uckomaembIx
OCTATKOB PACTEHUI 1
JKUBOTHBIX B KOJIJICKIIUAX))
CoBpeMeHHas cUCTEMA

14 p https://m.edsoo.ru/\WSEXN9YAK
OpPraHUYECKOTO MHpa
D

15 BOITIOUIT HETOBCKA hittps://m.eds00.ru/ADV3JERUE
(aHTpOMOTreHe3)
JiBmoxymiue cuibl (pakTopsl)

16 https://m.edsoo.ru/D7JZMBYPQ
aHTpPOTIOTeHe3a
OCHOBHBIE CTAIUH DBOIIIOIAA

17 A H https://m.edso0.ru/14G19MQ4K
YyeJIOBEKa
UYenoBeyeckue pacsl U

18 MIPUPOJIHBIC a/lallTalluN https://m.edsoo.ru/XL7QKC5PK

YCJIO0BCKa




19

20

PesepBHbIil ypok. O600611eHIE
1o TeMe «BO3HMKHOBEHUE U
pa3BUTHE )XKU3HU Ha 3eMiie)

DKoIoTHs KaKk HayKa

https://m.edsoo.ru/R6L7VY2GB

https://m.edsoo.ru/K46 KON56I

21

22

Cpenpl oOuTaHus u
HKOJIOTHYECKUE (PAKTOPHI

AbGuoTtndeckue HakTophbl.
Jlaboparopuas pabota Ne 3.
«Mopdodonoruueckue
0CcOOEHHOCTH pacTeHU u3
Pa3HBIX MECT OOUTAHHSI.
Jlaboparopuas padota Ne 4.
«BnusiHEE cBETa Ha POCT U
pa3BHUTHE YEPEHKOB KOJIEYCa»

0.5

https://m.edsoo.ru/DCOIEUICY9

https://m.edsoo.ru/G7NF3P1NM

23

24

buotnueckue paxTopsl

OKOJIOTHYECKHE
XapaKTePUCTHKU MOMYISLUH.
[IpakTuueckas padora Ne 2
«IToncuét mIoTHOCTH
TIOMYJISIIIAIA Pa3HbIX BUIOB
pacTeHuin»

0.5

https://m.edsoo.ru/A6Z8SMGNQOR

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

25

26

Coo0bmiecTBa OpraHu3MOB —
§700)1 (S35 (0X]

DKOJOTUYECKHE CUCTEMBI
(3KOCUCTEMBI)

https://m.edso0.ru/0T2K1PNGZ

https://m.edsoo.ru/S1LIRWZMR

27

OcCHOBHEBIE IOKA3aTEIN
3KOCHUCTEMBI. DKOJIOTUYECKIE

https://m.edso0.ru/NSTEWOGPE




nupamusl. CBOMCTBA
skocucteM. Cykueccus

28 [IpupoiHbIE S5KOCUCTEMBI 1 https://m.edsoo.ru/WIDMMUBC5

29 AHTPONIOT€HHBIE IKOCUCTEMBI https://m.edsoo.ru/WRS65U3WC
b — 1100

30 mocgepa — riodanbias 1 https://m.edso0.ru/2X1VG5Q18
3KOCcHUCTEMA 3eMIN
3

31 aKoHomMeprocTH 1 https://m.edso0.ru/\V5JT6B38Z
CYIIECTBOBaHUS OHOCHEPHI
q 0

32 ClOBEUECTBO B duochepe 1 https://m.eds00.ru/HXCDHPXDJ
3emitu

33 CocymmecTsoBaHHe NPHPO/Ib! 1 1 https://m.edso00.ru/187G37606
YeJI0BEYECTBA
PesepBubIit ypok. O60611eHIE

34 TeMsl «CooOrecTsa u 1 https://m.edso0.ru/SW5XCF3K6
DKOJIOTHYECKHUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 55

[TPOT'PAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU TPOI'PAMMBI

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

ChopMupoBaHHOCTb 3HAHUM O MecTe U POJU OMOJIOTMU B CHUCTEME
HAayYHOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OpPMUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa W HAY4YHOIO
MHUPOBO33PEHHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTUH; (DYHKIMOHAJIBHOW IPaMOTHOCTHU

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEpKaHUE OHOJIOIMYECKHMX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEUIeCTB U
IIpEBpalllEHUE SHEPruu), roMeocTas (camoperyssuus), YpOBHEBas
OpraHu3aIys KHUBBIX CHCTEM, CAMOBOCIPOHM3BEACHUE (PEPOAYKIHS),

HACJICACTBCHHOCTb, U3MCHYUBOCTD, POCT U PA3BUTUC

YMeHue — u3narath  OMOJOrMYecKHe  TeopuHM  (KJIETOYHas,
XpOMOCOMHasi, MyTanmonHas), 3akonsl (I'. Mennens, T. Moprana,
H.U. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
IPOMCXOXKACHNUS  KynbTypHbIX  pactenuit H.M.  Basuiosa),

ONpeACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHne BialeTh METOJlaMU HAyYHOTO TIO3HAHWS B OHOJIOTHH
(HaONroficHNE W OMHCAHUE YXKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHmW3ais ¥ TMpOoBeIeHHE OUOJOTHMYECKOTO JKCIEPUMEHTa,
BBIJIBU)KEHWE  THUIOTE3bl;  BBISIBIIEHWE  3aBUCUMOCTH  MEXIY
UCCIIeTyEMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJIYYEHHBIX
pe3ynbTaTOB, HCIHOJIb30BAHHBIX HAyYHBIX TMOHSATHH, TEOpUil U
3aKOHOB; YMEHHE [IeJaTh BBIBOJABI HA OCHOBAaHWUHW IOJYyYEHHBIX

PE3yIHTATOB)

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1

2

3

4

5

VYmenue BBIACIIATh CYLCCTBCHHBIC IIPU3HAKKW BUPYCOB, KIICTOK
OPOKAPHOT U JYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX
OpPTaHW3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB U
npeBpalleHusl dHEPTUU B KIETKe, (POTOCHHTE3a, IMJIACTUYECKOTO U

SHEPreTHYECKOro  OOMEHa, XEMOCHHTe3a, MHTO03a, Meko3a,




OIIJIOAOTBOPCHUA, Pa3MHOKCHHA, HHIAWBUAYAJIBHOI'O  PA3BUTHUA

opranusma (OHTOTE€HE3)

YMeHue TNpUMEHSTh TOJNyYeHHBbIC 3HAHUS Ui  OOBSICHEHHS
OMOJIOTMUYECKUX MPOIIECCOB U SIBJICHUH, JIsl IPUHATUS MPAKTUUECKUX
pelieHuii B TOBCEAHEBHOMW JKM3HM B IeNMAX obecrieyeHus
0€30MacCHOCTH CBOETO 37I0POBBSI U 3JJ0POBBSI OKPYKAIOLIUX JIIOJIEH,
COOJIIOIGHUST HOPM TpPaMOTHOTO TMOBEJEHUS B  OKpY’Karolleu
NPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTHXKEHUI COBPEMEHHOH OHOJOrMM U  OWOTEXHOJIOTUH IS

paluOHAJIbHOI'O IIPUPOAOIIOIIBL30BAHUA

YMeHue peuiaTtb 3JICMCHTAPHBIC I'CHCTHYCCKUC 3aJlaild Ha MOHO- H
III/IFI/I6pI/II[HOG CKpCIIUMBAaHUEC, CUCIINICHHOC HACIICAOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCUIMBaHUA JUIA MMpeacCKasaHus

HACJICAJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHBIE W TPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuiia mpu pabore ¢ y4eOHbIM U J1aOOpaTOPHBIM

o0opynoBaHrueM

YMeHne KpUTHUUYECKH OLEHUBATh U MHTEPIIPETUPOBATh HH(POPMALIUIO
OMOJIOTMYECKOTO  COJEpXKAHUS, BKIIOYAIOUIYI0 IICEBJOHAYYHBIE
3HaHUSA W3 pazIu4HbIX HcTouHUKOB (CMMU, HaywyHO-momyssipHbIE
MaTepHalbl); ITHUECKHE AacCleKThl COBPEMEHHBIX HCCIIEOBAaHUN B
Ouosioruu, MeAULMHe, OMOTEXHOIOT U

YMeHue co3aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLICHHUS,

0000111251 GMOJIOrHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIb30BaTh MMOHSATHUHBIN arrmapar OHoIoTNNn

11 KIIACC

Kon
NpoBepsieMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbI CpeHero o01ero 06pa3oBaHus

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAyYHOTO 3HAHHWS €CTeCTBEHHBIX HAayK, B (QopMupoBaHUU
COBPEMEHHOM E€CTECTBEHHO-HAyYHON KapTHUHBI MHpa U HAy4HOIO
MHUPOBO33PEHHUS; O BKJIAQJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHOW TPAaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a1a4




YMeHue pacKkpbeiBaTh COJACPKAHHE OWOIIOTUYECKUX TEPMUHOB U
MOHSITHIA: BUJI, TIOMYJISAIHSI, TeHO(POH, BOIIOIUS, IBIKYIIAE CHIIBI
(dakTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHUEe  (DAKTOphl,  DKOCUCTEMA,
NPOJYIEHThI,  KOHCYMEHTBHI,  PEAYICHTHI, ICMH  [UTaHUS,

IKOJIOTHYECKasl MUpaMu/ia, OMOTeoneHo3, obrnochepa

YMenue uznaratb OMOJIOTHIECKUE TEOPUH (IBOITIONMOHHAS Teopust Y.
JapBuHa, CHUHTETHYECKas TEOPUS  HBOJIIOIUHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apobiiieBoro cxojactea K.M. bapa, uepenoBanus
IJIaBHBIX HampasiieHud u nyrte 3soaonnu A.H. CeeproBa, yueHus
o Owochepe B.M. Bepnanackoro), omnpenensTh TPaHUIBI WX

IMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHne BialeTh METOJlaMU HAyYHOTO TIO3HAHHMS B OHOJIOTHH
(HaOrO/ICHHE W OMHMCAHHUE JKUBBIX CHCTEM, IPOIIECCOB M SIBJICHUM;
OopraHu3aisi W IPOBEACHUE OHMOJOTHYECKOrO0 OSKCIECPUMEHTA,
BBIJIBUKEHUE  THUIOTE3bl;  BBIIBICHHWE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHMHAMH, o0BsICHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpUd U
3aKOHOB; YMEHHUE [eJaTh BBIBOJAbl HA OCHOBAaHUHU IOJYYEHHBIX

PE3yIHTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMOJOrMYecKUX OOBEKTOB: BMJIOB, MOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB, OHOT€OIleHO30B M  IKOCHCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  M3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTHYECKHX (DAKTOPOB HAa OPraHU3MBI,
IIEpeHoca BEIIECTB W NOTOKAa JSHEPIMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHue TmNpUMEHSTh TONyYeHHbIe 3HaHUS Uil OOBSCHEHUS
OMOJIOTUYECKUX MPOIIECCOB M SIBJICHUH, IJIsI IPUHATHS MPAKTHUIECKUX
pemieHuii B TOBCEAHEBHOM JKM3HHM B IESIX  OOCCIICUCHHS
0€30MMacHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYKAIOUIUX JOJEH,
COONIOZCHUSI HOPM TPaMOTHOTO TIOBEACHHUS B  OKPYKaIOILIEH
MPUPOTHON cpejie; TOHMMAaHWE HEOOXOIUMOCTH HCIIOIb30BaHUS
JOCTMDKCHUH ~ COBPEMEHHOW  OWONOTMH IS paldOHAIBHOTO

IIPUPOIONOIB30BaHUS




YMeHue pemaTs JIeMeHTapHbIe OMOJIOTHYECKHE 3a/1a4d, COCTABIATh

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

YMeHue BBIIOMHATH JaOOpaTOpHbIE W TMPaKTHYECKUEe paloThl,
coOmoaTh MpaBwia mpu padoTe ¢ y4eOHBIM M JIAOOPAaTOPHBIM

o0opyIoBaHHEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAYYHBIE
3HAHUS U3 Pa3nu4HbIX UCTOYHUKOB (CMMU, HayuyHO-mIOMyINsIpHBIE
MaTepHuaibl); paccMaTpUBaTh TJI00ATBHBIE IKOJIOTHYECKUE TTPOOITIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

18(0X77000%010)
YMeHue co31aBaTh COOCTBEHHBIE MUCHbMEHHEIE U YCTHBIC COO6H.I€HI/IH,

00006111251 6MoTOrNYECcKyI0 HHPOPMAIUIO U3 HECKOIBKUX HCTOUHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar onoIorun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

11

1.2

IIpoBepsieMblii 3JIeMeHT cO/lep:KAHUSA

buonorus xak Hayka

buonorus — Hayka o jxuBoW mpupoxe. Pomp Ouonormm B QpopMupoBaHUH
COBPEMEHHOI Hay4yHOU KapTUHBI Mupa. CucTemMa OMOJIOTUYECKUX HAYK
Mertoapl NO3HAHMS KUBOM NPUPOJBI (HAOMIOCHUE, SKCIEPUMEHT, OIHCaHHUE,
u3MepeHue, Kiaccu(uKanus, MOJEIHPOBAHUE, CTATUCTHYECKash 00paboTka

JTAHHBIX )

JKuBnle cuCcTeMBI B UX opraHu3zanus

2.1

Kussie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust ononorun. CBoiicTBa

OMOCHCTEM U UX pa3HOOOpa3ue

2.2

YpoBHU OpraHu3aluu OMOCHUCTEM: MOJIEKYJSPHO-TEHETUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIH, MOMYJIALMOHHO-BUI0BOM, SKOCUCTEMHBIH, OMOChepHBIH

3.1

3.2

3.3

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

XHUMHUYECKHM COCTaB KJIETKHM. XHMHYECKHE JJIEMEHTHI: MaKpO3JIEMCHTBI,
MHKPO3JICMCHTEI. Boma u MHHCPAJIBHBIC BCIICCTBA. CDyHKI_II/II/I BOObI H

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

benku. CoctaB u crpoeHue O€nKkoB. AMHHOKHUCIOTHBI — MOHOMEpHI OENIKOB.
He3zameHuMble M 3aMEHHMbIE aMHHOKHCIOTHI. AMHHOKHCIOTHBIM COCTaB.
YPOBHU CTPYKTYpPBI OETKOBOW MOJIEKYJIbI (TIEPBUYHAS, BTOPHUYHAS, TPETHYHAS U
YeTBEPTUYHASA CTPYKTypa). XUMHUYECKHe CBoiicTBa OenkoB. buonormueckue
GbyHKIIUN OEIKOB.

®depMeHTH — OMosornyeckue karanuzaropbl. CTpoeHue ¢pepMeHTa: akTUBHBIN
HeHTp, cyoctpatHas cnenuduuHocts. Kodepmentsl. Buramunbl. Otiamuus

(I)epMCHTOB OT HCOPTaHUYCCKUX KaTaJIn3aTOpPOB

VYrneBoasl: MOHOCaxapu bl (IIF0K03a, pr0o3a U Je30Kcupr003a), Tucaxapusl
(caxapo3a, JlakTo3a) M MoOJUcCaxapuibl (KpaxMmal, TIJIMKOTEH, LEeJUII0J03a).
buonorndeckue QyHKIIUU YTIEBOIOB.

Jlumuaer:  Tpurmuuepuasl, crepouabl, (ochomunuael.  'mapoduibHO-
rupooOHbIe cBolicTBa. buomormdeckue ¢ynkuuu nunuaos. CpaBHEHHE

YrjiceBoao0B, OCJIKOB U JIMTIU 0B KaK HCTOYHUKOB SHCPTHUU




3.4

Hyxneunossie kucnorsl: JJHK n PHK. Hykiieotu sl — MOHOMEpBI HyKJIEMHOBBIX
kucnot. Crpoenne u ¢ynkiuun JIHK. Crpoenne u ¢ynkmuun PHK. ATO:

CTpOeHHE U PYHKITUN

3.5

]_[I/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TEOpHs. MeTO,Z[I)I HN3YUYCHUA KICTOK

3.6

3.7

Knerka xak nenoctHast xuBasi cucreMa. OO0miye npu3Haky KJIETOK: 3aMKHYTast
HapykHas MeMmOpaHna, moJyekyasl JIHK kak reHeTwdeckuii ammapar, cuctema

cuHTe3a OeJIKa

Tunel KI€TOK: dyKapruoTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuotuyeckoil kierku. Kierounas crenka Oakrepuil. CrpoeHue
YKApUOTUUECKOW KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, >KUBOTHOW M

IrpUOHON KIIETKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpPBhI KJIETOK — KJIETOYHAsl CTEHKA, TJIUKOKAIMKC, WX
¢dynkiun. [Tnazmarnyeckas MmemOpana, e€ cBoiictBa u GyHkuuu. [{uToruiazma u
e€ opranounbl. OgHOMEMOpaHHBIE OPraHOM[BI KIETKH: SHAOIUIa3MaTHYeCKas
cetb (DIIC), ammapar [onbmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI
KJICTKUA: MUTOXOHIPHH, TUIACTUABL. [IporcX0oKIeHNe MUTOXOHAPHIA U TUIACTHUI.
Bunel mnactun. HemeMOpaHHBIE OpraHOMABI KIETKH: PUOOCOMBI, KIETOYHBIM

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

SAnpo — peryasaTopHblii neHTp kieTku. CTpoeHue sjipa: siiepHas 000JIouKa,

KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpT BEIIECTB B KIETKE

X(HSHGHGHTGJ’II)HOCTB KIJIIECTKH

4.1

4.2

OOMeH BelecTB, UM METa00JIM3M. ACCUMMISIIMS (TUTACTUYECKUH OOMEH) U
JTUCCUMMJIALINS (SHEPTeTUUECKUl OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
metabonu3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBII U retepoTpodHbIid. Posb

(I)epMCHTOB B OOMEHE BCHICCTB U IIPCBPAILICHNUU SHCPTHUU B KIICTKEC

dotocunres. CBeToBas u TeMHOBas (ha3bl poTocuHTe3a. Peakiuu porocunTesa.
O¢ddexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS KU3HU Ha 3emiie.
Bnusnue ycnoBuil cpenpl Ha (OTOCHMHTE3 W CHOCOOBI IOBBIIIEHUS €r0
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoUe OakTepuH. 3HAUeHHUE XEMOCHHTEe3a s

JKU3HU Ha 3eMIie

4.3

DHepreTudeckuii oOMeH B KJETKe. PaciierieHne BelecTB, BBIICICHHUE U
aKKyMYyJIMPDOBaHUE SHEPIHMH B KJETKE. OTambl JHEPIEeTHYECKOTO OOMEHa.
I'mukonus. bpoxxenue u ero Buabl. KucnopoaHoe okuciaeHue, Wik KJICTOYHOE

nbixanue. DPPEeKTUBHOCTh YHEPreTUIECKOTO 0OMEeHa




4.4

4.5

Peakium matpuyHoro cunte3a. [enermueckas wuHpopmauus u JIHK.
Peanu3anus reHernyeckoil nHGoOpMaIMu B KJIeTKe. | eHeTHYeCKUil KOa U ero
cBoricTBa. Tpanckpumnius — MarpudHsbiii cuaTe3 PHK. Tpancnsamus — 6uocunTes

oenka. KomupoBanue aMuHOKHCIIOT. Posib pubocom B OnocuHTE3e OenKa

Hexnerounsie hopmbl xku3Hu — BUpYChl. McTopusi oTkpeiTus Bupycos (/.M.
WBanoBckuii). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHUPYCOB.
bakrepuodaru. bone3sHu pacreHuil, >KUBOTHBIX U YEIIOBEKA, BBHI3bIBACMBIC
BUpycamu. Bupyc ummynonepunura yenoseka (BUUY) — Bo3Oynurens CIT1/a.

[IpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHMIA

5.1

Pa3zmHoxenue u HHAUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

KneTouHslii 1HMKI, WM KU3HEHHBIM WK KiIeTku. WuTepdaza U MHUTO3.
[Tpoueccel, mpoTekaronue B uuTepdasze. Permkanus — peakus MaTpUYHOTO
cunte3a JIHK. Crpoenune xpomocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuninouaHbpli W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHBIL.
[{uronoruyecknue OCHOBBI PA3MHOXKEHUS W HWHIAUBUIAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenue knetkn — murto3. Cragum murtosa. [Ipoueccel, mpoucxoasnye Ha

PAa3HBIX CTAAUAX MUTO3A. buonormueckuii CMBICII MATO3a

5.2

5.3

®opMbl pa3sMHOKEHUSI OpraHU3MOB: Oecroyioe U nosioBoe. Bunpl Oecnosioro
pPasMHOXKEHHUs: JIeJIeHHEe HaJBOE, MOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTMBHOE pasMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC IJIA CCIICKIINN

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOTO.
Meiio3. Craguu wmeiiosza. Ilporecchl, MpouCXosiMe Ha CTagusx Meio3a.
IToBenenue xpomocom B Mmeio3e. Kpoccunrosep. buonorndeckuii cMmbici U

3HaYeHNE MEN03a

5.4

["ameTorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KHUBOTHBIX. [10o10BBIE
JKeJe3bl: CeMEHHUKHU U AMYHUKU. OOpazoBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (criepMaTo30M/1, sIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHUS SIUIEKJIETOK U criepMaTo30u0B. OmiogorBopeHue. [lapreHorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBFHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npobienHue, racTpyisius, opranorenes. IloctamOpruonansHoe pasputue. Tumbl
NoCTAMOPHOHAIBHOTO Pa3BUTHA: MpsMOE, HenpsiMoe (IMUMHOYHOE). BrnusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DAaKTOPBI, CITOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOIICTBA.

Poct u pasBurue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHHUE

CCMCHH, CTalUN PASBUTHUA




HaCJIGIICTBeHHOCTB U UBMCHYUBOCTHb OPTraHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpeamer n 3anauu renetuku. Vicropus pa3BUTHS N'eHETUKHU. BKiag poccuiicKux
U 3apyOeKHBIX YUEHBIX B DPa3BUTUE TIEHETHUKU. MeToabl TE€HETUKU
(ruOpuI0IOTHYECKUH, LUTOIE€HETUYECKUH,  MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUYECKHUE IOHATHSA. | eHeTYecKast CUMBOJINKA, UCIIOIb3yeMas B

cXeMax CKpellUBaHUuN

3aKOHOMEPHOCTH HAaCJEeI0BaHUS NPU3HAKOB, YCTaHOBIEHHbIE I'. MeHaenem.
MonorubpuiHoe CKpeuBaHue. 3aKOH eIuHO0Opasusi THOPHIIOB MEPBOTO
nokoneHus. [lpaBuiio [OMUHHUpPOBaHUS. 3aKOH paCUICIUIEHUS] IPU3HAKOB.
['unoresa uncrotel ramert. [losiHOE ¥ HENMOJIHOE TOMUHHUPOBAHUE.

JurnbpuaHoe ckpenmBanne. 3aKOH HE3aBUCHUMOT'O HACJICAOBAaHUS MTPU3HAKOB.
[{uToreHeTueCcKUe OCHOBBI JAUTMOPUIHOIO CKPEIIMBAaHUA. AHAIU3UPYIOLEe
ckpemuBaHue. Vcronb30BaHME — AHATU3HMPYIOUIETO  CKPELIMBAHMS IS

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuemnneHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cremnjieHHOMY
HACJIEIOBAaHUIO TEHOB. HapyiieHue cHeruieHus TEeHOB B pe3ysbTare
KPOCCHHIOBEpa. XPOMOCOMHasi TEOpHUsl HACJIEICTBEHHOCTH. [eHeTuueckue
KapThl.

I'eneruka mosa. XpoMOCOMHOE OINpEIEIEHUE Moja. AYyTOCOMBI M IIOJIOBBIE
XpoMOCOMBI. ['OoMoraMeTHble U rereporaMmeTHble opranu3Mbl. HacnegoBanue

MMPU3HAKOB, CHUCIIJICHHBIX C ITOJIOM

N3meHunBOCTh. BHUJIBI N3MEHUMBOCTH: HEHACJIEACTBEHHAs U HACJICICTBEHHAS.
Pone cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(UKAIIMOHHON H3MEHYMBOCTU. BapuallMOHHBIM ps M BapuUalMOHHas
kpuBasd. Hopma peakuuu npusHaka. KoanuecTBEHHbIE U KauyeCTBEHHBIE

MPU3HAKU U UX HOopMa peakuuu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYNBOCTH

HacnencrBenHnasi, WiM TE€HOTHUIHYECKAas, H3MEHYMBOCTh. KoOMOMHaTHBHas
M3MEHYUBOCTh. Meiio3 M TOoJoBOM Mpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalmoHHass W3MEHUYMBOCTh. Kitaccudukammss myTtammii:
T€HHbIE XpPOMOCOMHBIE, TCHOMHBIE. HacToTa M NpUYMHBI MyTaluuii. MyTareHHbie
(dakTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOW H3MEHYHBOCTHU

H.U. BaBuinoBa

I'enetuka denmoBeka. Kapuotun wyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
YeJIOBEKA: reHeaJormuecKui, OJIM3HELIOBEIH, IIUTOTCHETHYCCKHI,
OMOXMMHUYECKUH, MOJEKYIspHO-TeHeTHuecKkuil. CoBpeMeHHOe OIpeaesieHue
TEHOTHIA: TOJTHOTEHOMHOE CEKBEHHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE C
nmomonipio [II[P-ananu3a. HacrmencrBenHple 3a00JieBaHUS YeIOBEKAa: T'CHHBIC

0oJie3HH, OOJIE3HU C HACIIEACTBEHHON MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHEIE




7.1

7.2

7.3

11 KJIACC

0one3nu. CoMaTM4ecKHMe W TEeHEpaTHBHbIE MyTaluu. [IpyUHLMIIBI 310pOBOIO
o0Opa3a KHW3HH, JAWATHOCTUKH, NPOPUIAKTHKH W JICYEHUS TCHETUYECKUX
OOJIe3HEH. Menuko-TeHETHYECKOE KOHCYJIbTUPOBAHUE. 3HayeHue
MEAMIMHCKOW TEHETHUKU B MPEAOTBPAIICHUH U JICYEHUH TEeHETHYEeCKHUX

3a00J1eBaHUI YeJIOBEKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka M Ipolecc. 3apOoXACHUE CENEKIMU U JTOMECTHUKAIIMS.
Yuyernne H.M. BapwimoBa 0 MEHTpax TMPOUCXOXKICHHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHUH. LIeHTpbI TPOUCX 0K ACHHS JOMAIIHUX KUBOTHBIX. COpT,
opo/ia, ImTaMm

CoBpeMeHHbIE METO/bI CeNeKIUU. MaccoBbIi M MHIUBUIYaTbHBIH OTOOPHI B
CEJIeKLIUU pAaCTEHUU U KUBOTHBIX. OlLIEHKa 3KcTepbepa. BIn3kopoaCcTBEHHOE
CKpemBanue — UHOpuauHT. Yuctas nuHusS. CKpelnIMBaHWE YHCTBIX JIMHUH.
I'erepo3suc, unu rudbpuanas cuia. HepoactBeHHOE CKpelBaHUe — ayTOPUIUHT .
Otpanénnas rubpuguzanus u e€ ycrnexu. McKyccTBeHHBI MyTareHes u
MOJIy4YeHUE TMOJHUIUIONJOB. J[OCTHXKEHUSI CeNeKIMH PACTeHUM, XKUBOTHBIX WU

MHUKPOOPTraHU3MOB

buoTtexHonorust kak oTpaciab MNpPOU3BOJACTBA. ['eHHas WHXKeHepus. OTambl
co3nanust pekomOouHantHo JIHK wu Tpancrennsix opranusmon. Kierounas
uHxeHepus. Kiierounele KynbTypbl. MUKpPOKIOHANIBHOE  Pa3MHOKEHHE
pacrennii. KioHHMpoBaHHME BBICOKOIIPOJYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpraHu3MoOB. DKoOJIOTUYeCKue W 3tudeckue npodiemsl. MO — reHernuecku

MOAUGUIIMPOBAHHBIE OPTAHU3MBI

Kon

11

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DBOJIIOLIMOHHAS OUOJIOTUS

DBOITIONIMOHHAS TEOPUS M €€ MECTO B OMOJIOTHH.

CupnerenscTBa  3BoJOLUUHU. [lameoHTONOrHYecKHe:  IMOCIIEA0BATENbHOCTh
MOSIBJICHUS] BUJOB B TMAJ€OHTOJIOIMYECKON JIETOMMCH, NMEPEXOIHbIE (OPMBI.
buoreorpaduyeckue: cxonctBo u paznuuue (GayH U (HIop MaTepuKOB U
OCTPOBOB. DMOpPHOJIOTMYECKHE: CXOJACTBA M pa3lIUyMsl SMOPUOHOB Pa3HBIX
BUJOB  TO3BOHOYHBIX.  CpaBHUTENBbHO-aHATOMHYECKUE:  T'OMOJIOTUYHBIE,

aHAJIOTUYHbIE,  pyJUMEHTapHble  OpraHbl, aTaBU3Mbl.  MoJeKynsapHO-




1.2

OHMOXUMHUYECKUE: CXO0ACTBO MECXAaHHW3MOB HACICACTBCHHOCTH MW OCHOBHBIX

MeTaboIMUeCKUX MyTel Yy BceX OpraHu3MOB

OpomounonHass teopusa Y. Japeuna. Ilpennochbuiki  BO3HUKHOBEHHUS
JapBUHHU3MA. J[BIDKYyIIME CWIIBI ABOJIONMH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE P OTPAHNYCHHOCTH PECYPCOB, HEOIPEACIEHHASI ©3MEHUYUBOCTb,

00pr0a 3a cyIecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

1.3

14

Cunrernueckass Teopus sBomouuu (CTD) M OCHOBHbIE €€ TOJIOKECHUSI.

MuxkposBosmtonus. [Tomynsmus kKak eIMHUIA BUAA U SBOJIIOUH

JBwxyume cuibl (GakTopbl) 3BOJIOLMU BUAOB B Ipupoae. MyTanMoOHHbIN
mporecc U KOMOMHATUBHAS U3MEHYUBOCTD. [lOMyssIiiOHHBIE BOJHBI U apeiQ
reHoB. M3omsanus u murpauus. EcrecTBeHHbIN 0TOOp — Hanpapistomuil pakTop
sBoMIOLU. POPMBI ECTECTBEHHOT0 0TOOPA.

IIpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3yibTarT 3Boitonuu. [Ipumepsr
MPUCIIOCOOTICHUH Y OPraHu3MOB. ApoMOp(O3bI H HAHOAIANTALINH.

Bun wu  BugooOpasoBanme. Kpurepun Buma.  OcHOBHbBIE  (OpPMBI

BH1000pa30BaHUs: TeOrpaPuIecKoe, IKOJIOTHIECKOE

1.5

MaKpOSBOHIOLII/I}I. CDOpMLI OBOJJIIOINHA (I)I/IJ'ICTI/I‘ICCKEU[, AUBEPTCHTHAA,

KOHBEpreHTHas, napaienbHas. HeobpaTumocTs 3BoIOIINN

Bo3HukHOBEHME U pa3BUTHE KU3HU Ha 3eMIie

2.1

JloHayuyHbple MNpPEACTAaBICHUS O 3apOKJICHHM JKW3HU. HayuyHble rumoressl
BO3HUKHOBEHHUSI XM3HM Ha 3emiie: abuoreHe3 M MaHCIEPMHUSA. XUMHUYECKas
ABOJIIOLMS. DKCIEPUMEHTAJIbHOE TMOATBEPKACHUE XUMHUYECKOW DSBOJIOLMH.
HauanbHble sTansl 6uonorudeckoil spomonuu. I'unoreza PHK-mupa. Ilepsbie

KIJIETKHU U UX 3BOJJIIOIIUA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )XUBBIX OPraHU3MOB

2.2

PasButne xu3Hm Ha 3emie mo spam u nepuonaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickass apel. Ilanmeo3oiickas 3pa u e€ mnepHoAbl: KeMOpHICKHiA,
OpJIOBUKCKHM, CUJIypUHCKHH, JI€BOHCKMH, KAMEHHOYIOJIbHBIM, NEPMCKHM.
Me3so30iickas 3pa U €€ IepUuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass 2pa W €€ Tepuoapl: TaJCOrCHOBBIN, HEOT€HOBBIH,
AQHTPOIIOICHOBBIM. XAapaKTEpPUCTHUKA KIMMara MU IEOJIOTMYECKUX IIPOLECCOB.
OCHOBHBIE 3Tallbl YBOJIOLUH PACTUTEILHOTO U )KUBOTHOTO MUPA. ApoMOp(o3bI
y pacTeHHMH M XUBOTHBIX. llosiBJIEeHHE, pacuBEeT M BBIMHUpAHUE TPYII KUBBIX

OpPTraHU3MOB

2.3

Cucrema OpraHM4YecKOro MHpa Kak oOTpakeHue »sBomouuu. (OCHOBHbBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB




2.4

2.5

DBouonus yenoBeka. AHTPOIOJOTHs Kak Hayka. Pa3BuTue mpeacTaBieHui o
MPOMCXOXKICHUH 4YeloBeKa. MeToabl u3ydeHus aHtponoreHesa. CxoncTsa u
pa3nuyus YyenoBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YETIOBEKA.

JIBrxymue cuisl (hakTopsl) aHTpororenesa. HaciuencrBeHHass H3MEHYHBOCTD U
ecTecTBeHHBII 0TOOp. OOmiecTBeHHBI 00pa3 KU3HU, M3TOTOBJICHUE OpPYIUit

TpyZa, MBIIIJICHUE, PeUb

OcCHOBHBIE CTaZMM W BETBH JBOJIOLMHM 4YEJIOBEKAa: aBCTPAJIONUTEKH, YenmoBek
ymenslid, YenoBek mNpsAMOXonsdmui, YenoBeKk HeaHAEpTAIbCKuM, Yenosek
pa3yMHblid. Haxoku nckomaeMbIX OCTaHKOB, BpeMs CYILLECTBOBaHUs, 00JacTh

pacmpocTpaHeHus1, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HH, OPYAUS

2.6

YenoBeueckne packl. OCHOBHBIE OOJIBIINE PAChl: €BPOIICONIHAs (€Bpa3uiicKasi),
HErpo-aBCTpaJIONHAs  (9KBaTOpHalibHAasl),  MOHroJioMJIHas  (a3MaTCKoO-
amepukanckasi). UepTbl mpUCIIOCOOTICHHOCTH MPEACTABUTENCH UYETOBEYECKUX
pac K yCIOBHSIM CylecTBOBaHHs. EnuHCTBO uenoBeuyeckux pac. Kputuka

pacusma

OpranusMbl 1 OKpyXKarouias cpeaa

3.1

3.2

3.3

3.4

OKoJorus Kak Hayka. 3aJladyd U pasJelibl SKOJIOTMU. MeToasl dKOJIOTHYECKUX
uccienoBaHuil.  Dkosiornyeckoe — MHupoBo33peHue.  Cpeapl  OOMTaHMS

OpraHHU3MOB: BOJHA, HA3CMHO-BO3AyIIIHAA, [TIOUYBCHHAs, BHYTPUOPIraHU3MCHHAA

Okonorndyeckue (akropel. Knaccuduxanuss skoioruyeckux — (HaxkTopos:
abuoTuyeckre, OMOTHYECKHME M AaHTPOIIOTeHHbIE. JIeHCTBUE 3KOIOTMYECKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (hakTophl: CBET, TEeMIEparypa, BIAXKHOCTb. DOTONEPUOIU3M.
[IpucnocoOneHust OpraHu3MoB K JAEMCTBUIO aOMOTHYECKHUX (PaKTOPOB.

buonorunueckue PUTMBI

buotnueckue ¢axtopsl. Buabl 6HOTHUECKUX B3aUMOJICHCTBUI: KOHKYPEHIIUS,
XHUIIHAYECTBO, MMapa3uTHU3M, MYTyaliu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTHPAHTCTBO), AaMEHCAJIM3M, HEUTpaidu3M. 3HaYeHHe OHOTHYECKHX

BSaI/IMO)IefICTBHI\/’I AJId CYIIECTBOBAHUSA OPraHU3MOB B IIPUPOJHBIX COO6H_[eCTBaX

3.5

OKOJIOTHUECKHE XapaKTCPUCTHKHU MOITYyJIAINH. OcHOBHBIE IIOKa3aTecIn
NOomyJiauu: YUCJICHHOCTb, IJIOTHOCTB, POXKIAACMOCTb, CMCPTHOCTb, MPUPOCT,

Murpanus. JluHaMruKa YUCIIEHHOCTH MOMYIISILIUY U €€ peryisius

C006H_[€CTB21 1 3KOJOTHUYCCKUC CUCTEMBI




4.1

CoobmiecTBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
IPOCTPaHCTBEHHAsA, Tpoduyeckas (mumieBas). Bunpel-momunantel. CBsi3u B

OHoOIIeHO3€E

4.2

DKonoruyeckue cuctembl (9Kocucremsbl). [loHsiTHe 00 9KocuUcTeMe U
ouoreoneHo3e. DyHKIHOHAIbHBIE KOMIIOHEHTbl 3KOCHUCTEMBL: IPOJYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BelIECTB U MOTOK SHEPruud B
skocucreme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [InieBble nenu u
ceth. OCHOBHBIE TIOKa3aTelIM SKOCUCTEMBL: OHOMacca, IPOAYKLUS.
DKOoJIOTHYecKre MUpPaMU/Ibl: MPOIYKIMH, YUCIEHHOCTH, Ouomaccel. CBOHCTBa

9KOCUCTEM: YCTOMYMBOCTb, CaMOperysiuusl, pazsurue. CyKkueccus

4.3

4.4

4.5

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

AHTpPOIIOTEHHbIE ~ DKOCHCTEMBI. ATpPO3KOCHCTEMBI. Yp603KOCUCTEMBL.
buonoruyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznooOpazue kak (akrtop ycroiiumBocTH 3KocucTteM. CoxpaHeHue

OMONOTHYECKOT0 pa3HO0Opa3us Ha 3emite

Yuenne B.M. Bepnanckoro o Omocdepe. I'paHuIBl, cOCTaB M CTPYKTypa
ouocdepsl. XKupoe BemecTtBo u ero gpynkiuu. OcobeHHocTn Ouochepsl Kak
ro6anpHOM 2KocHucTeMBbl. JIMHaMHuUeckoe paBHOBecHE U OOpaTHas CBS3b B
ouocdepe. KpyroBoporsl BemecTB U OMOr€OXUMHUYECKHE ITHKIIBI 3JIEMEHTOB

(yraepona, a3ota). 30HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIH

UYenoseuectBo B O6uochepe 3emiin. AHTpONOreHHbIE U3MEHEHUs B Ouocdepe.
I'mobanpHBIEC HKONTOTHYECKHE TPOOIIEMBI.
OcHOBa pAalMOHAIBHOIO YIPAaBIEHUsS MPUPOJHBIMH peCcypcaMM W HUX

HUCIIOJIB30BaHMC. I[OCTI/I)KCHI/IH OMOJIOTUHU U OXpaHa MpHUpOabI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* buomorwus. 10 kmacc. [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u nip.;
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[Taceunnk B. B., Cymaroxun C. B., Kanmunosa I'. C. / Ilox pex. [laceunuka B. B.
buonorus. Paboune nporpammel. [Ipeagmernas nuaus yueOHUKOB "JIuHMS

sxku3Hu'. 10-11 xmaccel
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