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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJIENICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4EeOHOro IMpeameTa
«buonorusn»  coctaBwiIM: KoHUentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, COolIepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero o6pasoBanus B Poccuiickoii depepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuguke OMOJIOTHH, €€ 3HAYEHUHN B MTO3HAHUH KMBOU MPUPOJbI U 00ECIIeUeHNN
CYILLECTBOBAHMSI YeJIOBEYECKOro o0miecTBa. COrjlacCHO Ha3BaHHBIM IMOJIOKEHHSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlieHHWE O IeNsIX, 00 oOmiei
CTpaTeru OOYy4YeHHs, BOCHUTAHUSI U Pa3BUTUs OOYYAIOIIMXCS CpelCTBaAMU
yueOHOro nmnpeamera «buosorus», oOnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 paslenaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaATEIHLHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXxcsl.

B nporpaMmme 10 OHOJIOTMM TakXe YYMTBIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHLHOM
NeATEeTbHOCTH/YUEOHBIX JEUCTBUM OOYYaIOIMIMXCS 10 OCBOCHHMIO COJACpIKaAHUSA
OMOJIOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
NPUHIIMI TPEEMCTBEHHOCTH B H3yY€HUU OWOJOTWH, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HAMPABICHHOCTh HAa PAa3BUTHE 3HAHWM, CBS3AaHHBIX C
GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpPUPOJHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIEeOMOIOTUYECKUX TEOPUM, a TakKe 3HAHUU O
CTPOCHUH JKUBBIX CUCTEM PA3HOT0 PaHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(HUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBaHMIA YEIOBEKA, MEIHUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMUS, 000CHOBaHUS AKOJIOTUYECKHU
1EJIeCO00pa3HOro TMOBEACHUA B OKpYXKAIOIIeW NPUPOJHOM Cpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTU 4YEJIOBEKAa HAa COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buosiorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIIOBUH ISl pEeIICHUsI OJHOW M3 aKTyalbHBIX 337a4 MIKOJLHOTO OMOJIOTUYECKOTO
oOpa3oBaHMsI, KOTopasi mpeamnojaraetr ¢GopMuUpoBaHHE Yy  OOydaromUXCs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpeaHero ooOIero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMUXCS MPEICTaBICHUNA O
HAYyYHOW KapTHHE MHUpa, PACIIUpseT U 0000IIaeT 3HAHUSA O KUBOW MpUpOJE, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUH, CO3AET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBPHOW TPAaMOTHOCTHM, HaBBIKOB 3/I0pOBOTO M 0e€30mMacHOro obpasa
KU3HH, IKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIIEHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTUS UMEET TAKXKE JIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  oOpa3oBaHMs,  COLUAIU3ALMIU
oOyuaromuxcs. M3ydenne Ouonoruu odecnednBaeT ycioBHs il (OPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, (PU3UKU, XUMUHU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYCHUM y4eOHOro Ipeamera
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEpKaHUsA, MPEACTaBICHHOr0O B Mporpamme Io
OHMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTyphl, OMNpPEACNSIIONIME aJeKBaTHOE IOBEICHUE
YEJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrHUeCcKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE cOAEpX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3anuu u
3BOJIIOLIUU. B COOTBETCTBHUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOUINE COAEPKATENbHbIE TMHUU: «bronorus kak Hayka. MeToabl
HayyHOro mo3HaHus», «KneTka kak Ouomormueckas cucreman, «OpraHu3M Kak



onosornyeckas cucreMa», «CucteMa WU MHOrooOpazHe OpraHU4eCKOrO MHpPay,
«IBOJIOLUSA KUBOU MPUPOABD, « IKOCHUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpPHO-(QYHKIIMOHAIbHON
OpraHM3allMd JKUBBIX CHUCTEM PA3HOTO paHra M MNpUOOPETEHHE YMEHHM
WCITOJI30BaTh 3TU 3HAHMS JJIA TPAMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
KUBOU MPHUPOABI M PEHICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

Joctrmxenue 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBom
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIEAYIOLIUX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJIOIMUYECKHX TEOpHsIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOU
UIsl (pOPMHUPOBAHUSL NPENCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJlaX Hay4YHOI'0 MO3HAaHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM PAa3HOTO YPOBHS OPraHU3AlMU, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHaau3a JAaHHBIX O NYyTSIX pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3[JISIIOB, MW M MOAXOAOB K M3YYEHHUIO YKUBBIX CHUCTEM
pa3HOro ypOBHS OpraHU3aIuy;

CTAaHOBJICHHE Yy oOydaroumxcst oO0meil KyJabTypbl, (YHKIIHOHAJIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OLEHUBATH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOM NPHUPOJbI HAa OCHOBAaHMM 3HAHMM W ONBITA, MOJYYEHHBIX MPH
H3y4YeHUH OMOJIOTHH;

dopMupoBaHue y oOOydarOIIMXCS YMEHUH WIUIIOCTPUPOBATH 3HAUYECHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIHUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS UYEJIOBEKOM JKHBOU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEel, COOTIOCHUS dTHUSCKUX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0OBaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpbI, 1711 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOLIEN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00s1eBaHUM.

B cucreme cpennero oOmiero odpasoBanusi yueOHbIil npeameT «buomorusy,
U3y4aeMblil Ha 6a30BOM YpOBHE, SIBISIETCS 00S3aTENbHBIM Y4€OHBIM MPEAMETOM.



Jlst m3ydenust Onooruy Ha 6a30BOM YPOBHE CpETHET0 001IIero 0Opa3oBaHMUsI
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henenmo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM MIPUPOIbI (HAOIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MEpeHue, KiIacCUpUKalMs, MOJICTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «lcmonb3oBaHWe pa3IUYHBIX METOJOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otianuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHUYECKu ), OMOCEPHBII.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINU
YKUBOU IIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIIEMEHTBI: MaKpPOXJIEMEHTHI,
MUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

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

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl ~OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depmeHTHl — Oumosormueckue Katanm3aTopbl. CrTpoeHue (epMeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunbl.
OTnuunst epMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
nucaxapunpl - (caxaposa, JakTo3a) U MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTIIeBOOB.

Jlumunel:  Tpurauuepuasl, (Qochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
YTJE€BOO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

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

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
ujiel 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHas memOpana, moiiekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHuecKas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUs TMPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbBl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpUM u t1actun. Bunel mmactun. HememOpaHHbie
OpPraHou/Abl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. DyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sjipa: siaepHas o00JI0vKa,
KapuoIuiazMa, XpoMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIeCTB B KIETKE.

JleMoHCTpaUM:

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

[uarpammel:  «PacripeneneHue  XUMUYECKHX JJIEMEHTOB B HEXKHBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEN.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJEKyYJbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «CtpoeHue MosieKybl



AT®», «CtpoeHue 3yKapHOTHYECKOW KIIETKN», «CTpOEHHE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIbD.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «/3ydyeHwe CTpoeHHS KIETOK pacTEHUH,
JKUBOTHBIX U OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OIMCAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WM MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUSA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tumnbel oOMeHa BemiecTB: aBTOTPO(dHBIN U rerepoTpodHbIii. Ponbk dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh (OTOCUHTE3a. 3HAUCHUE (DOTOCHMHTE3a ISl KU3HU
Ha 3emuie. Biausinue ycnoBuii cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHHTE3UpYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
AKKyMYJIMUPOBAaHHE DHEPTUM B KJIETKE. OTambl JHEPreTUYECKOro OOMEeHa.
['mukonmus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O DHEKTUBHOCTH
HHEPreTUYECcKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wunHpopmauus u JHK.
Peanuzanusi reHetmdeckoil mHpopManuu B KIETKE. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Posb pubGocom B
OonocuHTe3e Oenka.

Hexnetounsie ¢popmsl xu3Hu — BUpychl. ctopust oTkpeitus Bupycos (. U.
WBanoBckuii). OCOOCHHOCTH CTPOCHHMS ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX U YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.



OOpaTHast ~ TpaHCKpHUMNIMS, peBepraza ©W  uHTerpasza. lIpodummnakTuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . N. UBanosckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUSD,
«HepreTuyeckuii oomeny, «Xiopomiacty, «Dotocunrtes», «Ctpoenne JIHKY,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue JIHK u Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe 1 HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KierouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekatomue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TaluvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruuyeckue OCHOBBI Pa3MHOKEHHSI M  WHIUBUAYAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOTHYECKUA CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrojioe U mosioBoe. Bunbl Oecnosoro
Pa3MHOXKEHUS: JEJE€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKycCTBEHHOE KIOHMPOBAaHUE
OpraHU3MOB, €r0 3HAYECHHE TSl CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIIME HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3HAYEHHUE MEHOo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHHME W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIiepMaro30ui, SIMIEKIETKa) — CHEePMATOre€HE3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, ractpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. Tumbl
MOCTAIMOPHOHAIBHOTO Pa3BHUTHS: TMPAMOE, HempsiMoe (MHMUuHOYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (HaKTOPbI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YpPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmumpr u cxembl: «DopMbl pasMHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenmitn, «/lemenue kneTku Oaktepuity, «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHE», «]'aMeTOreHe3 y MIEKONMUTAIOMNX U
4eIoBeKa», «OCHOBHBIE CTaJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHlIeKIIeTKa MieKonuTarouero», «KapuoknHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «J/leeHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEINIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pab6ora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOMIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amauun reHeTuku. Mictopus pa3BUTHs T€HETUKU. Posib iuTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiam pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeTOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
LIUTOTEHETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsATUsA. [ eHeTnYeckasi CHMBOJIMKA, UCTIOJIB3yEMAs B CXEMaxX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIECHHbIE ['. Menaenem.
MonoruOpuHOe CKpelMBaHUe. 3aKOH eAuHOoOoOpa3usi THOPHUIOB IEPBOTO
nokoyieHus. IIpaBuino JOMHUHMPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
I'unoresa yuctoTel ramer. [1oaHOE U HEMOTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEIIMBAHUS.
AHanuzupyouiee ckpeupanue. Mcnonb30BaHrne aHATU3UPYIONIETO CKPEIIUBAHUS
JIJIs1 OTIPEICJICHHS] TEHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue Tnpu3zHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HAaCJIEJOBaHUIO F€HOB. HapylieHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHETHUECKME KapThl.



['eneTnka nosa. XpoMOCOMHOE OIpEAEIeHUE MoJa. AyTOCOMBI U MOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M TreTeporameTHbie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACIIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON W3MEHUYMBOCTU. BapranioHHbBIN psifi ¥ BapyualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBeHHbIE M KAaYECTBEHHBIE NMPU3HAKU U KX
HOpMa peakiuu. CBoMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 U TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMoOHHasi U3MEHUUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUUYMHBI MyTauuidi. MyTareHHble (PaKTOpPHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HaciIeACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBeKa: TCHCAIOTHICCKUM, OIM3HCIIOBEINA, IINTOTCHETHISCCKUM, OMOXUMUYCCKUH,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHuble 3a0o0jcBaHUs YEIOBEKA: TICHHBIC OOJIE3HH,
0OJIE3HH C HACJEICTBEHHOW MpeIpacroyioKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HH.
Comatnueckue W reHeparuBHble MyTauuu. CTBOJOBbIE KHETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAUYEHUE MEAUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY 1 JICUCHUU TeHETHUECKUX 3a00JIeBaHN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet ® cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAHUE W €r0
LIATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS M €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBBI  JAWTMOPUAHOTO  CKpelluMBaHus»,  «Meho3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l['eHeTmyeckue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO0 ¢ TmonoM», «KapuhoTumbl YelloBeKa W KUBOTHBIX», «BHIbl
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYUBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpynm KpoBmw», «MyTarimoHHas U3MEHUYUBOCTDY.

OOopynoBaHue: MoOAENU-AMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MHUKpompemnapaT «Jpo3zoduna» (HOopMa, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH TeTa), repOapuit «I'opox MOCEeBHOI.

JlabopaTtopHblie M npakTHYecKHe padoThbl:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsA/Ia U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30Quiibl Ha TOTOBBIX
MHUKPOIIPETapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBlieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M Ipolecc. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHANBUAYAJIbHBIA OTOOPHI B
CEJICKIMU PACTEHMM M KUBOTHBIX. OLEHKa 3KcTepbepa. biIum3kopoaCcTBEHHOE
CKpemnBaHue — HUHOpuAMHr. Yuctas nuHus. CKpellMBaHWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIAMHI.
Otrnanéunas rtubpummuzanuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
[IOJIyYEHHUE NOJIMIUIOUJIOB. JIOCTMI)KEHMsSI CEINeKLUUU pAaCTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib NPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganust pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUN.
KIiloHMpOBaHME BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okojoruyeckne W dTtudeckue  mpoosempl. MO -  reHetruyecku
MOU(DUITIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanHoB.

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOMCXOXKIACHHS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OtnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. liBaHoBay,
«(lomumnongus», «OO0beKTH OMOTEXHONOTHNY, «KileTouHbIE KyIbTYpPHI U
KJIOHUpOBaHKe», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTopHble M NpaKkTHYeCKHEe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHS CEJEKIMH PAcTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHASI OHOJIOTHS.

[IpenanochUlkn BO3HUKHOBEHHSI JBOJIOIUOHHOW TEOPHUH. ODBOJIOLIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHToNOrMYECKUE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKOW JIETOMUCH, MEPEeXOAHbIe (HOPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune GayH v GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWJIBI ABOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOMpENeNEHHAsT W3MEHUYHBOCTb,
O0opb0a 3a CyllleCTBOBAHHE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMKU BUAOB B Ipupoae. MyTalmoOHHBINA
MpoIlecC M KOMOMHATHUBHAs M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. VM3oJ1ust 1 MUrpanus.

EctecTBenHbIii oTOOp — HampaBisiomuii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsl
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TALINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkposBomorusi.  DPopMbl  IBONIONUU:  (HUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOIOLHUU.

[IpoucxokeHue OT HecleuuaTu3upOBaHHbIX MNpenkoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHas paualysl.

JlemoHcTpanum:



[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmue! 1 cxemsl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiiey», «3apOobIIn
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTEY, «Apomopdo3by, «Umnoamantammm», «OOmmIas aereHepanusy,
«/IBmKkymne cuibl 3BofoIMn», «Kapra-cxema wapmipyrta myrtemecTBus Y.
Hapsuna», «bopbba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUI000PAa30BAHUEY.

OOopyioBaHHe: KOJUIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB M CeMsH, KoyuleKusi «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN Y
YKUBOTHBIX», MOJIENIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, KoiuieKuus «DPopMbl COXPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenp ammuiukanus «llepexpéct
XpOMOCOM», BiHaxHble Tmpemnaparel «PazButne Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U NpakTHYECKHEe PadOThI:

JlaGoparopuas pabotra Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUYECKOMY
KPUTEPUIOY.

JlaGoparopnas pabora Ne 2. «Onucanue nmpucrnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEnCTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYeCKas
3BOJIIOLINUA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOIOIMU. HavyanbHble dTanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYHI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3pam U nepuogaM. Karapxein. Apxeiickas u
npoTepo3oiickas dpel. l[laneo3olickas spa u €€ mNepuoabl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo30Mckass 3pa W €€ mnepuoAbl: MAJCOTCHOBBIA, HEOrECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te€0JOrnyeckux IporueccoB. OCHOBHBIE 3TaIlbl
ABOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIoIuU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHKA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHuil o
IIPOUCXOXKJIEHUH YesloBeKka. Meroabsl H3ydeHHs aHTpornoreHesa. (CxojacrtBa u
pa3InyKs 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YETOBEKA.

JBwxymue  cuiabl  (pakrtopsl) — aHTpomorene3a.  HacnencrtBenHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBI o00pa3  KU3HH,
U3FOTOBIICHUE OPYAUI TPyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek mnpsaMoxoasummi, YemoBek HeaHIepTalbCKkui, UYenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HHU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpajioujHas  (9KBAaTOpUajbHAas),  MOHTOJOMIHAs
(a3uaTcko-amepuKkaHnckasi).  UepTbl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacnsma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHOBeHHe CoaHEUHON cHCTeMbl», «Pa3Butne
opraHudeckoro Mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS YEeJIOBEKa M YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAXOIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBaue moan», «llepsbie
COBPEMEHHBIE JII0In», «HenoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxkaenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHJepTalblla, KPOMAHbOHIIA), CIENKH WIIU
M300pKEHHUSI KAMEHHBIX OPYJIud TEPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH HUCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U mpaKkTHYecKHe padoThbI:

[Tpaktnueckast pabora Ne 1. «/3yuenne nckonaemMbIx OCTaTKOB PacTeHUU U
YKUBOTHBIX B KOJIJIEKITUSX).



OKcKypeHsl «IBONIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK HayKa. 3ajauu U pa3feibl 9KOJOTUA. MeTObl SKOJOTHUECKUX
UCCIIEOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuotuyeckue, OHMOTHYECKHE U AaHTPOIOreHHble. JIeHCTBHE HKOJIOTUYECKUX
(akTOpOB HA OPraHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. IlapasutusMm, koomneparus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpaiu3M. 3HAaueHHE OWMOTHYECKUX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHK3MOB B ITPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISILMNA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Perysus.

JdeMoHCTpanuu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3emian», «Cpeasl oOUTaHUs
Opranu3moBy», «®@otonepuoausm», «llonynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «luimessie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

JlabopaTtopnas pabota Ne 3. «Mopdonornyeckne 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas paborta Ne 4. «BinusiHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUIN».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (mumeBas). Buapl-momuHanTtel. CBsizu B
OHMOLIEHO3E.

DKoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTme 00 »sKOcHCcTeMe W
ouoreorieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHl 3KOCHCTEMbBI: MPOAYLIEHTHI,



KOHCYMEHTHI, PeAYIeHThl. KpyroBOpoT BEIIECTB ¥ MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckue (mumeBble) YPOBHHU OKOCHUCTEMBI. [lWimeBble IIeMA W CETH.
OcHOBHBIE TMOKa3aTEIM HSKOCHCTEMBI: OuMoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBONCTBa HKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
VI IIAPOKOJINCTBEHHOTO Jieca.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cocTaB U CTPYKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJ100aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmeCcTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTiaepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Onochepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUS B Ouocdepe.
['11oGanpHbIC YKOJIOTHYECKHE TTPOOIISMBL.

Cocy1iiecTBOBaHUE MIPUPOJIbI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pasus Kak OCHOBa yCTOMUMBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
VOpPaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubr u cxemsl: «IlumeBbie nenm», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOrmiecTBay, «llemu muranmsy, «IKoJoTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocUCcTEMA MHUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JACWCTBHUSA HaA IIpUpoAy», «BaxHeWmme WUCTOYHUKHU
3arpsi3HCHHSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — Ba)kHEHIIasi COCTaBIISIOMIAS
ounocheprry», «DakTopsl Aerpaganuu mousy, «llapHukoBeril d3hdexT», «DakTopbl
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B mpUpoae».

ObopynoBanue: Mojenb-anmanKanus «TunuuHple OMOLIEHO3bD», TepOapuii
«PactutenbHbIe coobOmEecTBay, Komekun «buorenos», «Bpenurenn BaxxHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTHYECKUM TPYIINaM OJHOTO BUJA,



Kpacnas knura Poccuiickoii ®enepannn, H300paKeHUs OXPAaHAEMbIX BUIOB
PaCTeHUN U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTcs TpeOOBaHUA K PE3yJIbTaTaM
OCBOGHMsA  OOyyalolMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorusy»
BBIJICJICHBI CIIEAYIONIME COCTABJIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITETBHOCTH
U CaMOONPEACIICHUIO, HaJWYWe MOTHUBAIMM K OOyYeHHI0O  OHOJIOTHH,
I[eJICHANpPAaBJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, NPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€UHCTBE YYEOHOM M BOCHHUTATENBHOM JIEITEIHBHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, HICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, TMPUHSATHIMA B OOICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PA3BUTUA BHYTPEHHEH TMO3ULHMM JUYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIHSAIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITA M OMbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUU
BOCIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMErocs Kak aKTUBHOTO H

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUH y4E€OHBIX M TMO3HABATENBHBIX 3a/1ay, BHIIIOJHEHUU
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKIACHUSIMU, KYJIbTYPHBIMHU 1IEHHOCTAMHU U
COI[MAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUS! K MHEHHUIO OINMOHEHTOB IMpPHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXX JaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HapoOJy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOM Kpai, cBOO PoanHy, CBOM S3BIK U KYJIBTYDY,
MPOIILIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIEeCTBa;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeyecTna,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs 3CTETUKY OBbITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE YMOIUOHAIBHOTO BO3/ICUCTBUSI )KUBOM MPUPOABI U €€ [ICHHOCTH;

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

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

NOHMMAaHHWE W pealu3alus 3J0pOBOro U 0e30macHoro obpasza >KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsIpHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE I1EHHOCTU TPaBUJI HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIKX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKYyIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cepam npodhecCUOHATbHOU JeATEIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;

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

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIICHHE K NPHUPOJAE KaK HCTOYHHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKAIOIIEU CPELBI;

OCO3HaHHME TI00ATBHOTO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUH OHOJIOTHH
3HaHUS W YyMEHUsI TpU pelieHud NpoOJeM, CBS3aHHBIX C paldOHAIbLHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHbIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHUIOB,
aKOcuCTeM, brochepsr);



AKTUBHOE HEMPHUITHE JCUCTBHM, TMNPUHOCAIIMX BpPEH  OKPYKaOIIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJOTUUECKON KYJIBbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATEIbHOCTH 3KOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTy JIFOJbMH W MIO3HAHUS MUPA;

NMOHMMaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikh B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUSI 00 OKpYKAIoIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHHH MPoOJIemM
COXPaHEHMS TPUPOJIHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBWIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh pPEeCypCHbie  MPOOJIEMBbl  pa3BUTHUSA
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOB M (OPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TOJYyYCHUM OWOJOTHYECKUX 3HAHUN B IENISIX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MOHUMAHHUE CYIIHOCTH METOJOB MO3HAHWS, UCMOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONBh30BaTh TOJydyaeMble 3HAHUS MJIs aHaliu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUpPA M MPOUCXOASANINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpooOJieM B peabHBIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JEITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U HUCCIEA0BATENBCKYIO IEATEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydyeOHOro mnpeamera «buomorus»
BKIIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPIUs, SBJIECHHE, IPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleOBaHUE,  HaONMIOJIEHWe, HM3MEpPEeHHe, JKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (TIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIMU OOYYalolUuXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS M  YHUBEpPCaJbHble y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHUKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI IMPOTPAMMbl CPEJHET0 OOILIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOSITENIbHO  (OPMYyJIMpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CpaBHEHUSI, KJIaccu(UKalu, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMUECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YNIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIEC, JEAyKTUBHBIE, IIO
aHAJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOBI U 3aKIHOUCHMS,;

IIPUMEHSATH CXEMHO-MOJIEIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  NPOTUBOPEYM  pa3HOr0  poAa, BBIIBIEHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

2) 0a30BbI€ HCCIIEI0OBATEIbCKHE NeliCTBUA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh PA3JIMYHbIE BHUJBI JACSITEIBHOCTH IO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpETALHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYallMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHUS, HaXOJIWUTh apryMEHThl [JIsl J10Ka3aTeJbCTBa
CBOUX YTBEPKICHUH, 3a]1aBaTh MMapaMeTPbl U KPUTEPUU PELICHUS,

aHANM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUS 3aJadd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISATh LI€JICHANIPABICHHBIA TMMOUCK MNEPEHOCca CPEACTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CpPEY;

YMETh NEPEHOCUTHh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYIO OOJAcTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX YUYEOHBIX NMPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OPUTHHAIbHBIE MOJIXOJbl U pEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) paborta ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH()OPMAIHIO PA3TUIHBIX BUIOB B ()OPM TPEICTABIICHHS, KpUTUICCKHU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yUYeOHBIX
3ajay;

npuoOOpeTaTh OIBIT KCHOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (OpMYy  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KadeCcTBE CpeACTBa mpu paboTe ¢
Ovonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAclO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JUCKYCCHUU TIO CYIIECTBY OOCYXIaemoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJIbHBIE CpEJCTBA OOIICHMS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHS, TIOHUMATh
HaMEpEHUS JIPYTUX JIFOJeH, MPOSBIIATh YBAKUTEIHLHOES OTHOIIEHNE K COOCCETHUKY
U B KOPPEKTHOU Popme hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1esiTeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOAMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOmUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh ILEIM  COBMECTHOW  JECATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4€CTBO CBOEr0 BKJIAJa M KaXJOTO YYAaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHNe YHHBEPCAIbHBIMH PeryJSTUBHbIMHU ACHCTBUSAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pEILICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIECHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOsieMbl €  YYETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMKU yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaThb OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJETh HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpULIAEMBIX JEWCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peIEKCHH AJsi OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

YMEThb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IIpU AaHAINU3E pEe3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI U apryMEHThl JPYTHX [pU AaHAJIU3€ pPe3ylbTaTOB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera « buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
IpeoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HaHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX y4EeOHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHHS yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKAHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KIJIETKa, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB U MpeBpalleHue
HHEPrUM), TOMEOCTa3 (CaMOperyJssius), YpOBHEBAs OPraHU3aUsl JKUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMYECKHE TEOpUu (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LeHTpax MHOTOOOpasus u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB W SIBJIICHWM, OpraHU3alus U NpPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECAyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, HCIOJIb30BAaHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHUE
JieN1aTh BBIBOJIBI HA OCHOBAHUU TIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCISATH CYIIECTBEHHbIE MPU3HAKU BHPYCOB, KIETOK MPOKAPUOT U
HYKapHoT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHA BEILECTB M MPEBpALICHUSI SHEPTUU B KJIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Meho3a,
OIJIOJJOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUMU, JJIS MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMU
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBSA
OKPY’KaIOIIUX JIIO/ICH, COOMIOIEHUSI HOPM TPaMOTHOTO MOBEJACHHS B OKPYKAIOIICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- W
TUTUOPHUIHOE CKpEIIMBAaHUE, CIEIJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS IJIsl Mpe/CKa3aHUsl HAaclIeOBAHUS MPU3HAKOB Y
OpPraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIOLIYI0 TICEBJOHAyYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccOBOW MH(pOpMaLIMU, HAYYHO-OMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHH,
MEAHUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO W3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHOro mnpeamera «buonorus» ¢ 11
KJlacce NOJIKHBI OTPaKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIAJ€ POCCUHUCKHUX U
3apyOeXKHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
TPaMOTHOCTH 4Y€JIOBEKa JIJIsl pElIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OUOJOTMYECKUX TEPMHUHOB M TMOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(DOH, SBOMIONUS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
MPUCTIOCOOJIEHHOCTh OPraHu3MOB, BU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMa, TMPOAYIEHTH, KOHCYMEHTBI, pPEAYIEHTHI, IIeNd MHUTaHUS,
AKOJIOTHYECKas pamMua, Onoreonenos, onocdepa;

YMEHHE H3jaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuennst o 6mochepe B. U. Bepranckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMKMCAHKUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHHM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABUKEHUE  THUIOTE3bl,  BBHISBICHHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOyUYCHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLEHTOB, KOHCYMEHTOB, pPEIYyILIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, TEPEHOCa
BEIIECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAaxX, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJISI OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JIFO/ICH, COOII0OIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOIWMOCTH HCIOIb30BAHUS TOCTHKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIs1 PAIIMOHATILHOTO TIPUPOIOTIOIH30BAHUS;

yMEHUE pelniaTh dJIeMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABISTh CXEMBbI
NepeHoca BEIlIeCTB U SHEPTUU B dKOCUCTEMAX (1IeNU MUTaHUs);

YMEHUE BBIMOJIHATH JIA0OpATOPHbIE M MPaKTUYECKUE padOThl, COOIMIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYTI0BAHUEM;

yMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TOMYIISIPHbIC
Marepuanbl),  paccMaTpuBaTh  rJ00adbHbIE  SKOJOTUYECKUE  MTPOOJIEMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE ITJNTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB M TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne ni/m Kourposbubie IIpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
| buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucteMbl U UX OpraHu3aIus 1 https://m.edsoo.ru/5ST7SVKFTX
3 XHUMUYECKUH COCTaB U CTPOCHUE KIETKU 8 1 https://m.edsoo.r/YTLWWIJEO
4 KusHeneareapbHOCTh KIETKHA 6 https://m.edsoo.ru/MEETZ2D71
PasMHoskenue ¥ HHAUBHAYAILHOE
5 AHBILY 5 1 https://m.cds0o.r/GF6W 1A7C9
pa3BUTHE OPraHU3MOB
HacnencrsenHnoc 3Me ocC
6 ACTBCHHOCTE 1 HSMEABOCTD 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHU3MOB
Cenekiust opranu3mMoB. OCHOBBI
7 3 https://m.edsoo.ru/2EY34NEHR
OHMOTEXHOJIOTHH
8 PesepBHOE Bpemst 1 https://m.edsoo.ru/FDBOSR36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOI'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne i/ Konrpouabnsie  IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
1 DBOJIOIMOHHAS OUOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHHIHOBCHHE 1 PA3BUTHE JIU3HH Ha 9 0.5 https://m.edsoo.ru/OFLS81YBS
3emuie
3 Opranu3Mbl U OKpYXkaroias cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Coo0
4 OQODIIECTEA H SKOIOTHHACCRIE 9 https://m.edsoo.rt/WXWAVSS6F
CUCTEMBbI
5 Pe3epBHOE Bpems 2 https://m.edsoo.ru/T3R3IFWNOQN
OBUIEE KOJIMYECTBO YACOB I10 34 0 )5

[NPOTPAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN




HOYPOYHOE IIVIAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakruueckue
n/n Bcero u3ydeHusi oOpa3oBaTeJIbHbIE PeCypChl
padoThI padoThI
| buonorus B cucreme Hayk 1 https://m.edsoo.ru/O2T4D1UIS
Meroabl TO3HAHUS )KUBOU
npuposl. [IpakTnueckas
abora Ne 1 «Mcnonbs3oBanue
2 P 1 0.5 https://m.edsoo.ru/GAB23860W
Pa3IMYHBIX METO/OB MPHU
M3y4YEHUN OMOJIOTHYECKUX
O00BEKTOBY
buonoruueckue cucremsl,
3 1 https://m.edsoo.ru/A7VOYD215
MPOIIECCHI U UX U3YyUCHUE
XHUMHUYECKUH COCTAB KIIETKH.
4 1 https://m.edsoo.ru/L17LJ590V
Boga u MmunepanibHble con
benku. CoctaB u cTpoeHue
5 1 https://m.edsoo.ru/V33INUWS5SW
OeNKoB
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
abora Ne 1 «M3yuenue
6 P qu 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTAIUTUYECKOU aKTUBHOCTH
(bepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTanas3bl)»
Vriesonnl. JIunuabl 1 https://m.edsoo.ru/OJ7NFITIS
Hyxknennosbie kucnorsl. ATO 1 https://m.edsoo.rt/WOELRA9B3
9 Hcropus u MeTo Il U3y4EeHHS 1 https://m.edsoo.ru/JIXQMJOGM3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3

KieTku. Knerounas teopust

10

11

KieTka kak 1ienocTHas >KuBas
cucrema

CtpoeHne 3yKapuoTHYECKOM
kieTku. JlaboparopHas pabota
No 2 «M3yuenue ctpoeHus
KJIETOK pacTeHH, ’KUBOTHBIX,
rpuboB U GakTepuil o
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OIHMCAHUE»

0.5

https://m.edsoo.ru/XDCLRAF1Q

https://m.edsoo.ru/KZO1WS5LJY

12

13

OOMEH BeLIECTB WU
MeTa00IN3M

dorocuHTE3. XEMOCUHTES

https://m.edsoo.ru/LOB3I3XYZ

https://m.edsoo.ru/V882FDGSF

14

15

DHepreTUYecKuii 0OMeH

JKW3HEHHBIN ITUKIT KJIETKH.
Jenenue knetku. MuTos.
JlaGopatopnas padora Ne 3
«HaoOmronerne Muto3a B
KJIETKaX KOHYMKa KOPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

0.5

https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/COINPWLF4

16

17

Buocunres Oenka. Peakius
MaTpUIHOTO CHHTE3a

Tpancnsus — 6uocuHTE3
Oemnka

https://m.edsoo.ru/540OF4L77W

https://m.edsoo.ru/TFDKDDWWM

18

Hexknerounsie hopMbl )kU3HI
— BHUPYCHI

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



https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB

19

@opMBbl pa3MHOKEHUS
OpraHu3MOB

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

20

21

22

23

Meiio3s

OO6pazoBanue 1 pa3BUTHE
TIOJIOBBIX KJIETOK.
Ormion0oTBOpEHHE.
JlaGopaTtopHas padorta Ne 4
«M3ydenne cTpoeHus OJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
NuauBuayanbHOe pa3BUTHE
OpraHHU3MOB

I'enernka — Hayka o
HACJIEICTBEHHOCTH U
U3MEHYUBOCTH

0.5

https://m.edsoo.ru/SNUXKO0X86

https://m.edsoo.ru/C29L4DXB8

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTHU
HaCJIeIOBaHMsI TPH3HAKOB.
MonorubpuaHoe CKpenuBaHue

https://m.edsoo.ru/YYQSGIOWI2

25

26

JurubpuHoe CKpemrBaHue.
3aKOoH HE3aBUCUMOTO
HacJe0BaHUS IPU3HAKOB

CuenuieHHOE HacIeJ0BaHUE
npu3HakoB. JlabopatopHas
pabota Ne 5 «3yuenue
pe3yIbTaTOB MOHOTHOPHUTHOTO
u }II/IFI/I6pI/I)IHOFO CKpCIIuBaHUA
y 1p030(HIIbI Ha TOTOBBIX
MUKpOTpernaparax»

0.5

https://m.edsoo.ru/YSNANQ65V

https://m.edsoo.ru/P2SQ5ZGN?2



https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

27

T'enetuka nona. Hacneqosanue
MIPU3HAKOB, CIICTUICHHBIX C
IIOJIOM

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

28

29

30

N3MeHUYnBOCTb.
Henacnencreennas
M3MEHUYUBOCTh. JlabopaTopHas
paborta Ne 6. 3yueHue
MOIU(PUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTIO psija U
BAPUALIMOHHON KPUBON»

Hacnencreennas
M3MEHYMBOCTh. JJabopaTropHast
pabora Ne 7. «AHanmu3 MyTanuii
y Ipo30(UiIbl Ha TOTOBBIX
MHUKpOIIpernapaTax»

I'enetuka yenoBeka

0.5

0.5

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

31

32

33

PesepubIil ypok. O60611eHIE
o teMe «HaciencTBeHHOCTE U
W3MEHYMBOCTH OPTaHU3MOBY

CCJ'IGKI_[I/IH KaK HayKa 1 Ipouecc

MeToabl 1 TOCTHKEHUS
CEJICKLIUU PACTCHUH U
’KMBOTHBIX

https://m.edsoo.ru/E2IXRS2EB

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

https://m.edsoo.ru/JISK3Q6W0J

34

buotexHonorus kak orpacib
MPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

https://m.edsoo.ru/TAKI9E62K



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KIIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabsubie IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIC pecypchl
padoThI padoThI

OBoI0 €TOJbl €€

1 BOTOUILL I METO/BT 1 https://m.edsoo.ru/6KWQIKBKU
H3y4YeHUS
Hcropus pazsutus

2 pHA D B 1 https://m.edsoo.ru/OSWC47SSX
MIpeICTaBICHHUI 00 SBOIOINH

3 MuUKpO3BOMIOLMS 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomymsimus Kak IeMeHTapHas
eAMHUIA BUJA U DBOJIIOIIH.

4 Jlaboparopuas pabota Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHUE BUJIOB 10
MOP(OJIOTHIECKOMY KPUTEPHUIOH
JIBUOKyILHE CUTIBI

5 (3nemeHTapHBIE (HaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
SBOJTIOLIUN
EctectBenHsbIit 0TOOp 1 €ro

6 P 1 https://m.edsoo.ru/DY32BUDOO
(bopmbl
Pe3ynbTaThl 3BOMIOLMY:
MPUCTIOCOOTIEHHOCTD
OpraHU3MOB U
BHUI000pa30BaHue.

7 AO00P 1 0.5 https://m.edsoo.ru/WAJHSTLOB

JlaGopatopHnast pabota Ne 2
«Onucanue NpucrnocoOIeHHOCTH
OpraHu3Ma M €€ OTHOCHTEIHHOTO
XapaxkTepay



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

Hamnpasnenus u nytu

o TeMe «Bo3HUKHOBEHUE U

8 https://m.edsoo.ru/PI1FI0Y V3
MAaKpO3BOJIFOLIMHI

9 HeoOpaTtumocTs 3BoOIIONNN https://m.edsoo.ru/CLA9VCS]J
Uctopus xxu3nu Ha 3emiie U

10 .. https://m.edsoo.ru/MJYY IMVX7
METO/IbI €€ U3yUCHUS
I'mnoressl MPOUCXOKACHUS

11 https://m.edsoo.ru/EKNHXBOS?2
’KU3HU Ha 3eMiie
PasButue xxu3Hu Ha 3eMiie 110

12 https://m.edsoo.ru/ECINSTF62
3pam H mepuoam
OCHOBHBI€E dTaIbl DBOJIIOLINU
PaCTUTENILHOTO U )KUBOTHOTO
mupa. [Ipaktuaeckas padora Ne

13 p p p 0.5 https://m.edsoo.ru/7K1LYOSCT
1 «M3yueHune ncKomaeMbIx
OCTAaTKOB PACTEHHI M JKUBOTHBIX
B KOJUIEKIIUIX»
CoBpeMeHHas cucrema

14 https://m.edsoo.ru/ WSEXNIOYAK
OpraHUYEeCcKOro Mupa
DBOJIIOLMS YEIOBEKA

15 https://m.edsoo.ru/ADV3JERUE
(anTpoOmIOTEHE3)
JiBroxymue cuibl (pakTopsl)

16 https://m.edsoo.ru/D7JZMBYPQ
AHTPONOTeHE3a
OCHOBHBIE CTaIUU 3BOIIOHUHA

17 A H https://m.edsoo.ru/14G19MQ4K
yeJoBeKa
YenoBeueckue pacel U

18 MPUPOJIHBIE aANITAIIAN https://m.edsoo.ru/XL7QKC5PK
yeJoBeKa
Pesepsusblil ypokx. O000IIIEHNE

19 p yp B https://m.edsoo.ru/R6L7VY2GB



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB

pa3BUTHE )XKU3HU HA 3eMIIe»

20

21

DKoNoTHs Kak HayKa

Cpenpl oOuTaHus u
IKOJIOTHYECKUE (PaKTOPBI

https://m.edsoo.ru/K46KONS561

https://m.edsoo.ru/DCOIEUIC9

22

23

AOGuotnueckue GaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHUi U3
pa3HBIX MECT OOUTAHHSIY.
Jlaboparopnas pabota Ne 4.
«BnusiHEE cBETa HA POCT U
pa3BUTHE YCPEHKOB KOJIEYCay»

buotuueckue pakTopsl

0.5

https://m.edsoo.ru/G7NF3P1NM

https://m.edsoo.ru/A6ZSMGNQR

24

DKOJIOTUYECKHE XapaKTEPUCTUKU

nonyisanuy. [Ipaktrnaeckas
pabora Ne 2 «IToacuér
IJIOTHOCTH MOMYJISALUNA Pa3HbIX
BUJIOB PACTCHHID

0.5

https://m.edsoo.ru/X42J6ABRN

25

26

CooOmiecTBa OpraHu3MOB —
OHoLEeHO03

DKOJIOTHYECKHE CHCTEMBI
(3KOCUCTEMBI)

https://m.edso00.ru/0OT2K1PNGZ

https://m.edsoo.ru/S1LIRWZMR

27

OcCHOBHBIE TTOKA3aTeNN
9KOCHCTEMBI. DKOJIOTHYECKHE
nupamubel. CBOMCTBA
skocucreM. Cykieccus

https://m.edsoo.ru/NSTEWOGPE

28
29

[IpupoiHBIE S5KOCUCTEMBI

AHTpOHOFCHHLIC 9KOCHCTCMbI

https://m.edsoo.ru/ WIDMMUBC5
https://m.edsoo.ru/ WRS65U3WC



https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC

buocdepa — rnobanpHas

30 1 https://m.edso00.1u/2X1VG5Q18
3KOoCcHCTEMA 3eEMIN
3

31 AKOHOMEpHOCTH 1 https://m.edsoo.ru/V5JT6B38Z
CYIIECTBOBaHUS OHOCHEpHI
UYenoseuecTBo B Omochepe

32 1 https://m.edsoo.ru/HXCDHPXDJ
3emnn
CocyIiecTBOBaHUE o)

33 YHICCTROBATHE PHPOAST 1 hitps://m.edsoo.ru/187G37606
YeJI0BeueCTBa
PesepBHeIit ypok. O6001ICHHE

34 TeMbl «C000IIIeCTBA U 1 https://m.edsoo.ru/'SW5XCF3K6
DKOJIOTUYECKHE CUCTEMBI»

OBILIEE KOJIMYECTBO YACOB I10 14 )5

I[TPOTPAMME
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https://m.edsoo.ru/V5JT6B38Z
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https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmasl CpeaHeEro oﬁmero 06pa3OBamm

CdopmupoBaHHOCTh 3HAHUW O MECT€ U POJM OUOJIOTUU B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIC POCCHMCKMX W 3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBLHON TPAaMOTHOCTH 4YEJIOBEKa HJISl pEIICHUS

JKN3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEpXKAHWE OMOJIOTMYECKUX TEPMHUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboyim3M (0OMEH BEUIECTB U
MIPEBpPALICHUE JHEPrHM), IOMEOCTa3 (CamMOperyJysiuus), YypOBHEBas
OpraHu3alys *KHUBBIX CUCTEM, CaMOBOCIPOM3BEACHUE (PENpOAYyKLHs),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrMYECKHe TEOPUH (KIETOYHAas, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus (0 IEHTpax MHOT00Opas3wsi M TPOUCXOXKICHHS KYIbTYPHBIX
pactennii H.M. BaBusosa), onpenensars rpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUS B OHOJOTUH
(HaOnrofieHWe W OMKMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHM3alys W TMpOBeAeHHE OHOJOTHYECKOr0  JKCIIEPUMEHTA,
BBIIBIDKEHHE  TUIIOTE3EL; BBISIBICHUE  3aBHCHUMOCTH  MEXKITY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3yIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIAENATH CYIIECTBEHHBIE TMPHU3HAKM BUPYCOB, KIETOK
IpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEIIECTB U
MpEeBpaIIeHUs] DHEPruu B KIETKe, (POTOCHHTE3a, IIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3MHOXKCHUS,  HHIUBUAYAILHOTO  Pa3BUTHS

opraHu3ma (OHTOTEHE3)




VYMmenne IMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHeHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpouccCcoB u HBHCHHﬁ, UL IPUHATUA TPAKTUICCKHUX
pelleHri B MOBCEAHEBHOM KU3HU B LIETISAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIIOIEHUSI HOPM
rPpaMOTHOIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpPEE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA HOCTI/I)KGHI/If/’I
COBpPEMEHHOM OHONOTMM U OMOTEXHOJOTHH [UIsi palloHaIbHOIO

IIpUPOaOITIOJIb30BAHHA

VYMmenune p€maTts 3JIEMCHTAPHBIC T'€HECTHYCCKUC 3aJa4d Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIA IpeaACKasaHus

HacCJICOOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadoTHI,
coOnrofaTh MpaBWwia Npu paboTe C Yy4eOHBIM U JIaOOpaTOPHBIM

o0opynoBaHuEeM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPHPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IepKaHMs, BKIIOYAIOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayuyHO-IONyJIsipHBIE MaTepUabl);
ATHUYECKHE AacCMeKThl COBPEMEHHBIX HCCIEIOBaHUII B OHMOJIOrHH,

MCIHMIINHC, OMOTEXHOJIOTHU

10

YMeHue co3/iaBaTh COOCTBEHHBIC MTMCHMEHHBIC M YCTHBIC COOOIICHHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIb30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KIIACC

Kon
NpoBepPsieMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

ChopMHUpOBAaHHOCTh 3HAHMK O MECTE M POJIM OWOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJOrOB B DPa3BUTHE
O6uosioruy; (pyHKIMOHATBLHON TPAaMOTHOCTH 4YeJIOBEKa MJIsl pelIeHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHHE OHOJOTHYECKHMX TEPMHUHOB H

TMOHSTHM: BUJ, NOMYJIsIUA, FeHO(l)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL




(paxTopsr) IBOJIIOIIHH, MPUCTIOCOOTIEHHOCTh OpPTraHHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
HOPOJIYLEHThI,  KOHCYMEHTBI,  PEIYICHTHI, Hend  MUTaHus,

9KOJIOTHYECKas MUpaMKIa, OMoreoreHo3, ornocdepa

YMenue uznaratb OMOJIOTUYECKUE TEOPHH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHWYecKass  TeOpus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojsbieBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HanpaiaeHui u nyrei spomonuu A.H. CeBepriosa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTe  TPaHUIBI  HX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIajeTb METOJAaMU HAY4YHOTO T[O3HAHHUS B OHUOJNOTHH
(HabOmroIeHNe W OINMCAHUE >KUBBIX CUCTEM, IPOIECCOB U SIBJICHUM;
OpraHm3alys W MPOBEICHUE OHMOJIOTHYECKOrO  JKCIICPUMEHTA,
BBIIBOKCHUE  THIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXIY
UCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TEOPHA W 3aKOHOB, yMCHHC

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJOrMYECKUX OOBEKTOB: BHUJOB, NOMYNIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OHOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYNBOCTH,
€CTECTBEHHOTO0 0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOIMUECKUX (HaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIECTB U

OMOTeOXMMHYECKUX IIMKIIOB B Onochepe

VYmMmenne IMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJIA 00BsICHEHNS
OHMOIOTHYECKHUX mponeccoB u fIBHCHHfI, IJId MIPUHATUA TMPAKTHYCCKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETSAX 0oOecTieueHus: 6€30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JOJIEH, COOMI0IEHUST HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAIOIIEH TPUPOJHON  Cpele;
IIOHUMAaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouonoruu IJId paliluOHAJIBHOTO ITPUPOAOIIOJIE30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OHOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI [epeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAX (L€ MUTAHUS)

YMeHue BBINOJHATH JIADOpaTOpHbIE M NpPaKTUYECKHe padoThl,
cobmogaTh mpaBwia Npu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopynoBaHuEM




YMeHne KpUTHUYECKH OLEHHBATH W WHTEPIPETHPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/ICPKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

U3 pa3iauyHbIX UCTOYHHKOB (CMMU, HayuyHO-IONYJsipHBIE MaTepUAalIbl);

’ paccMaTpuBaTh rio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH O OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111ast GHOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJIBKHX HCTOYHHKOB,

I'paMOTHO HCITIOJIb30BATH MMOHATHHHBIN alrrapar ouonoruu




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kox

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA
buonorusa xax HayKa

buonorus — wayka o xwuBoil mpupone. Ponp Ouonorun B QopmMupoBaHUHU

COBPEMEHHOW HAayYHOH KapTHHBI Mupa. CucTeMa OMOIOrHYeCKIX HAYK
MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCIEPUMEHT, OINHCAHUE,
U3MEpeHue, KiIacCUpUKanus, MOJCIMPOBAaHUE, CTAaTUCTHYECKass 0O0padoTKa

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

XKuspie cucremsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJEKYJISPHO-T€HETUYECKUH, KIETOYHBIH,

OpFaHHSMCHHBIﬁ, HOHy.]'ISILIHOHHO-BH,HOBOfI, BKOCI/ICTGMHLII\/’I, 6PIOC(I)€‘pHBII>i

3.1

3.2

33

XHUMUYECKUU COCTaB U CTPOCHUEC KIICTKH

XUMHUYECKUM COCTaB KJICTKM. XHMHYECKHE JJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. CDYHKI_II/II/I BOJbI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€nKoB. AMHHOKHMCIOTHI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHMHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YpOBHH CTPYKTYpHI O€IKOBOI MOJIEKYIbI (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHA CTPYKTypa). XHMHUYecKHe CcBoiicTBa OenkoB. buonornueckue
GbyHKIHN OEIKOB.

®epMeHTHl — Ouosornueckue kartanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas crneunduynocts. Kodepmentsl. Burtamuubsl. OTnnuns

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOpPOB

VYraeBoasl: MOHOCaxapuabl (IIOK03a, pubo3a U Ae30Kcupudo3a), Aucaxapubl
(caxapo3a, JaKTO3a) W TOJHCaxapuabl (Kpaxmal, TJIMKOTeH, IIeJUTI0I03a).
bronornveckne GyHKINU YTIEBOIOB.

Jlunuaer:  TpurmMnepuasl, — crepounbl,  Gocdomununbl.  ['mapodunsHO-
runpopoOHbIe cBOMCTBAa. buonornmueckue ¢yHkuu aunuaoB. CpaBHEHHE

YrijieBOJ40B, OCIIKOB M JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

34

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX




kucnotr. Crpoenne u ¢ynkmmu JHK. Crpoenne u ¢ynkuuun PHK. ATO:

CTpoeHue U (PyHKIUU

3.5

Hwurosorus — Hayka o kierke. Kiierounast reopusi. MeTopl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
HapykHas MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl kIeToK: syKapruoTudeckas U npokapuotrudeckas. OCOOEHHOCTH CTPOCHUS
MpOKapuoTHUecKo  kieTku. Kierounas crenka Oakrepuii. CtpoeHHE
JYKapUOTUUECKOW KJIETKH. OCHOBHBIC OTJIMYUS PACTUTEIBHOH, XKUBOTHOU H

IpuOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIUKC, HX
¢bynkun. [Inasmarudeckas memOpana, e€ coiicTBa U pyakumu. L{utonnasma u eé
opraHonipl. OHOMEMOpaHHbIE OpPraHOMbl KJIETKU: SHAOIUIa3MaTHYecKasl CeTb
(OIIC), ammapar ['onbmku, nu3zocoMbl. [loayaBTOHOMHBIE OpraHOM[bl KJIETKU:
MUTOXOHJpPUH, TuIacTuAbl. [IporcxokIeHne MHUTOXOHAPHIA W IUIacTHA. Bumsl
ractu. HemeMOpaHHbIE OpraHOMIbl KJIETKH: pUOOCOMBI, KJICTOYHBIH LIEHTD,

PECHUYKH, KTYTUKH. DYHKIMU OPraHOUA0B KIETKU. BriroueHus

Snpo — perynsTopHbiil neHTp kieTku. CTpoeHue sjpa: siaepHas o000J0dYKa,
KapHOoIUIa3Ma, XpOMaTHH, SJIPHIIIKO. XPOMOCOMBI

TpaHcnopT BelIECTB B KIIETKE

Xun3HenesaTenbHOCTh KIETKH

OOmeH BemiecTB, WM MeTa0OIU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINSA (PHEPTEeTUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO MpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poiab

(I)CpMeHTOB B OOMEHe BCIHICCTB U MPCBPALICHUN SHCPIHUU B KIICTKE

4.2

4.3

®dortocunTte3. CreroBas U TeMHOBas (a3wl hoTocwHTE3a. Peaknuu GoTtocuHTe3a.
OddexTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJIs KU3HHU Ha 3eMiie.
Bnusnue ycrmoBuit cpembl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIICHUS €TO
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTE3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTe3a s

JKA3HU Ha 3emiie

DHepretudeckuii oOMeH B KieTKe. PacmierniieHue BeIIECTB, BBIACICHHUE H
aKKyMYJIMpPOBAaHUE HHEPrMM B KIETKE. OTambl JHEPreTHYECKOro OOMEeHa.
I'mukonus. bpoxenune u ero Buabl. KHCIOpoAHOE OKHCIEHUE, WA KIETOYHOE

neixanue. DPHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEeHA

4.4

Peakun marpuunoro cunrtesa. I'enernueckas nndopmanus u JJHK. Peanuzamms

TeHETUYECKON WHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ W €ro CBOWCTBA.




Tpanckpunuus — marpuunbsiii cuaTe3 PHK. Tpancnsuus — 6uocunre3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpyChl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcCOOEHHOCTHM CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmyHnonedpunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME U MHAUBUAYAIbHOE PA3BUTUE OPraHU3MOB

5.1

5.2

Krerounslii WK, WIM KU3HEHHBIM IMKIT KIeTKUA. MHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B uHTepdasze. Permkanus — peakuuss MaTpU4HOIO
cunte3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL.
JIMMIIONAHBIE WM TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHUbL.
[luronornyeckue OCHOBBI PA3MHOXKEHUS MW HWHAMBUAYAJIBHOIO PA3BUTHS
OpraHU3MOB.

JHenenne winerkn — wmuto3. Craaun muto3a. [Ipomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buael Gecmonoro
pPa3MHOXKEHHUS: JIeJICHHEe HaJBO€, IOYKOBAaHUWE OJIHO- U MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHUEC IJI CCIICKIUN

5.3

5.4

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT OECIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonoruueckmii cMbici U

3HaYEeHNE MEN03a

I'ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
JKEJIC3bl: CEMCHHUKU U ANYHUKH. O6p330BaHI/IC " Ppa3BUTHEC IMOJOBBIX KIJIIETOK —
raMmer (CrepMaro3omj, SUleKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUA SIUIEKJIETOK U CIICpMAaTO30UI0B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFCHC3

WupuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyiauus, opraHoreHe3. IloctamOpuonansHoe paszButue. Turmbl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOZCTBa.

Poct u pazButue pactenuii. OHTOT€He3 IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'IeI[CTBeHHOCTB U U3SMCHYUBOCTHb OPTaHU3MOB




6.1

6.2

IIpeamer u 3apaun reHetuku. Vicropus pa3sBuTus FeHETUKU. Bkiax poccHiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKA. MeETOAbl TI'eHETUKU
(rubpu0I0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoBHbIE TeHETUYECKUE NOHATHA. ['eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpeLIUBAHUI

3aKOHOMEPHOCTH HACJEIOBAaHMs IPU3HAKOB, yCTaHOBJIEeHHble [. MeHnnenem.
MoHorubpuaHoe CKpeulMBaHue. 3aKOH €IUHOOO0pa3ust THUOPUIOB TEPBOTO
nokosieHus. IlpaBwio nOoMHMHHMpOBaHMs. 3aKOH pacIUEIUIEHUs IPU3HAKOB.
['unoresa uncroTel ramer. [1oHOE M HEMOIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS MPU3HAKOB.
[uToreHeTnyeckre OCHOBBI AMTMOPUIHOTO CKpELIMBaHUS. AHaIU3MpYIOLee
cKpelmiuBaHue. lcnonp3oBaHue — aHATU3UPYIOLIErO  CKPELIMBAaHUA  JUId

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHOe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerjieHHOMY
HAcJeIOBaHUIO TreHOB. Hapymienuwe crerieHHs TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernueckue
KapThl.

I'enernka nona. XpoMOCOMHOE ONpPENENEHHE MOoNa. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBL. ['oMOoramMeTHole M TreTeporameTHble opranu3Mbel. HacimenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIBl M3MEHUYMBOCTH: HEHACICACTBECHHAs M HACIIEACTBEHHAs.
Ponep  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(UKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psig W BapHallMOHHAs
kpuBaid. Hopma peaknum npusHaka. KoinM4ecTBEHHbIE U Ka4eCTBEHHBIE

IIPHU3HAKNU U UX HOpMaA pCaKINU. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HN3MCHYHNBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAas, H3MEHYMBOCTb. KomOuWHaTHBHAs
M3MEHYUBOCTb. Melo3 U TMOJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMOHHAasE W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
¢akTopbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacleACTBeHHON n3meHunBocty H.1.

Basusiosa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
yeJIoBeKa: reHeaJormuecKui, OJIM3HELIOBELIH, UTOTCHETUYCCKHI,
OMOXMMHUYECKHUM, MOJCKYJIIpHO-TeHeTHUYeCKui. COBpEeMEHHOE OIpeACIICHUE
TFE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCJTE C
noMouipio III[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: I'€HHBIC
0oJie3HM, 0O0JIE3HU C HACJICICTBEHHOU MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTUBHbIE MyTauuu. [IpUHLIUIBI 370pOBOTO




06pa3a KU3HHU, OTUArHOCTHKH, HpO(l)I/IJIaKTI/IKI/I 1 JICUCHHA TI'CHCTHUYCCKUX
Oone3nell. MeMKO-reHeTHYeCcKoe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEIUITUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKA

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexkuusi Kak Hayka U Tpolecc. 3apoKIeHHE CEJIeKUUU U JIOMECTHUKAIIHS.
Yuyenue H.M. BaBuioBa o0 T1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MpOUCXO0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METOJbl CeNEeKIUU. MaccoBbli W WMHIAMBUIYaIbHBIH OTOOpPHI B
CEeJIEKIIMM pacTeHud M KUBOTHBIX. OlleHKa sKcTepbepa. bimskoponcTBeHHOE
cKkpeuuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHue — ayTOPUIHUHT.
OtnanénHas rtuOpuam3anuss W e€ ycmexu. VICKyCCTBEHHBI MyTareHes u
IIOJIy4YEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKLUMU PACTEHWM, J>KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3manus pekomOuHaHTHOW JIHK u Tpancrenneix opranusmoB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAJbHOE  PAa3MHOKEHHUE
pactrenuii. KinoHUpOBaHHWE BBICOKONPOIYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpPraHU3MOB. OJKOJOTHUYECKHe MU 3Tudeckue mpodinembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOLMOHHAS OUOIOTUS

1.1

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerensctBa  3Boaouuu.  [laneoHToslornyeckue:  MOCIENOBATEIbHOCTD
MOSIBJICHUSI BHUJIOB B MAaJ€OHTOJOTUYECKOW JIETOMHUCH, NepexoJHble (HOPMBI.
buoreorpaduyeckue: cxoactBo u paziauuue (ayH U (prop MaTepukoB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IU4Msi IMOPHOHOB Pa3HbBIX BUIOB
[I03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pyIUMEHTapHbIe OpraHbl, aTaBU3Mbl. MoOJEKyIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTeH y Bcex

OpPTraHU3MOB




1.2

1.3

OomounonHass teopus Y.  [apBuna. I[lpennocbulku  BO3HUKHOBEHUS
napBUHHU3MA. J[BMKYIIME CHIIBI IBOJIONMH BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHMYCHHOCTH PECYpPCOB, HEONpeaeaEHHass N3MEHUYHNBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckass teopust »HBomonuu (CTD) U OCHOBHBIE €€ TMOJOXKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eTMHAIA BUAA U SBOJTIONUN

1.4

1.5

JBuwkymue cuibl ((akTopbl) SBOJIIOLMHM BUAOB B mpupoje. MyTanuoHHbII
mporecc ¥ KOMOWHATHBHAs M3MEHUYMBOCTh. [lomynsiuoHHBIE BONHBI U Apeid
reHoB. M3onsauua u murpanus. EcTecTBeHHBIN 0TOOp — HaNpaBIsIOLMi (hakTop
HBOIONNH. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOneHHOCT, OpraHU3MOB KaK  pe3yibTaT dSBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHNUN Yy OPraHu3MOB. ApoMOp( 036l M UIM0ATATI TAIHH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHOBHBIE ()OPMBI BUI00OPA30BAHMUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  PopMmbl  3BOJMOLMU:  (UIETUYECKAs,  JUBEPreHTHas,

KOHBEPIreHTHAsA, Mapajljic/IibHasd. H606paTI/IMOCTB 9BOJJIOIINHA

2.1

2.2

Bo3HuKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble TIPEACTABJICHUS O 3apOKICHUM JKU3HU. HayuyHbple TruUIOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUYECKas
IBOJIIOLMS. DKCIIEPUMEHTAIbHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel Ouosiorndyeckoit sBomonuu. I'mnoreza PHK-mupa. Ilepseie

KIJICTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)XUBBIX OPraHu3MOB

Pa3Butne xusHu Ha 3emiie mo spam U nepuojam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneosoiickas spa u e€ mnepuoAbl: KeMOPHUIICKHIA,
OpJIOBUKCKHW, CHIYPUMCKWN, JI€BOHCKHH, KAMEHHOYTOJBHBIN, IEPMCKHI.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaliHo3oiickass »2pa uw €€ mepuojabl:  MaJeOreHOBBIA,  HEOTEHOBBI,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TEOJOTMYECKHX IIPOLIECCOB.
OcCHOBHBIE 3TaIbI 3BOJIOLNN PACTUTEIBHOTO U JKUBOTHOT'O MUpa. ApoMOp(o3bl y
pacTeHMi M JKMBOTHBIX. [losiBIEHWE, pacuBeT W BBIMHUPAHUE TPYIN >KUBBIX

OpPTraHU3MOB

2.3

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

24

OBonronMs 4eaoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuThe mpeincTaBiIeHHH O

IMPOUCXOXKIACHUN YCTIOBCKA. MeTOI[BI HN3YUCHUA QaHTPOIIOICHE3a. CXOI[CTBa n




2.5

pasnuuus YeloBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YeIOBeKa.
JBwxymme cunbl (hakTopel) aHTpororene3a. HacnencrBeHHass U3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJICHHE OPYIHUM

TPY/a, MBILIJICHUE, PEUYb

OCHOBHBIE CTaIUU M BETBU SBOJIOLMHM YEJIOBEKA: ABCTPAIIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUi, YemoBek
pa3ymHbIid. HaxolIku MCKOMAeMBbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, 00JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

3.1

UYenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: eBpOINeouIHAs (€Bpa3zuiickasi),
HErpo-aBCTpaJIONIHAs (3KBaTOpHAJIbHASA), MOHT'OJIOMIHAs (a3marcko-
amepukaHnckas). YepTbl mpucrnocoOIeHHOCTH MPEICTaBUTENEH YeTIOBEUECKUX pac

K YCIIOBHSIM CylIECTBOBaHUs. ENMHCTBO yenoBedyeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXkarouias cpeaa

OKoslorusi Kak Hayka. 3afayd W pasfienbl 3KOJOrMH. MeToJbl 3KOJIOIMYECKHX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33penue. Cpenbl 0OUTaHNsl OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIIHAA, TIOYBCHHA, BHYTPUOPTaHU3MCHHAA

3.2

Okonornyeckue  Qaxtopsl. Knaccupukanus — 9KOJIOTMYECKHX  (HaKTOPOB:
abuoTuyeckre, OMOTMYECKHME W aHTponoreHHsle. JlelcTBHE HKOJIOTMYECKUX

(akTOpOB HA OPraHU3MbI

33

AbuoTtnueckue (HaKkToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucniocoOnenust OpraHU3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonorunyeckue PUTMBI

34

3.5

buotnueckue Qaxtopbl. Bumbl OMOTHYECKMX B3aWMOJIECHCTBUNA: KOHKYpPEHIIMS,
XHUIIHAYECTBO, TMapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M,  HeHTpaiu3M.  3HadeHHe  OMOTHYECKHX

BBaHMOHeﬁCTBHﬁ IJId CYIIECTBOBAaHUA OPraHU3MOB B IIPUPOJHBIX COO6II.[€CTBaX

OKOJIOTHYECKHE XapaKTEPHUCTHUKNU MOMyJIAIHUH. OCHOBHBIE IIOKa3aTeciin
nomyJjdanuu: 4YUCICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IPUPOCT,

Murpanus. JJnHaMuKa YUCIEHHOCTH MOMYJISALMY U €€ perymsanus

COO6H_ICCTBE[ 1 3KOJOTMYCCKUC CUCTEMbI

4.1

CoobmiecTBOo OpraHu3mMoB — OuoneHo3. CTpyKTypbl OHMOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduyeckas (mumieBas). Bumbsl-momuHaHThl. CBs3U B

OHoIIEHO3€E

4.2

Dkonoruveckre cucteMbl  (dKocucteMbl). [loHsTHE 00 9SKOCHCTEME W




4.3

ouoreoreHo3e. DyHKIMOHAJIbHbIE KOMIIOHEHTHI HSKOCHUCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB U NOTOK HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KOocHcTeMbl. [luileBble 1LieM U CETH.
OcCHOBHBIE TIOKa3aTeNIM HKOCHUCTEMBI: Omomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUPaMHUIbI:  TPOAYKIIMH, YHUCICHHOCTH, Ouomaccel. CBOHCTBAa 3SKOCHUCTEM:

YCTOMUYUBOCTb, CAMOPETYJIsIIus, pazButue. CyKieccus

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE 3KOCHUCTEMBI. ATpO3KOCHCTEMBI. YpO03KOCHCTEMBI.
buonoruueckoe u X03HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak Qakrtop ycroWumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owuocdepe. I'paHuibl, coctaB U CTPYKTypa
ouocheprr. XKXusoe BemecTBo u ero ¢yHkuuu. OcobeHHOCTH OHMOChEepbl Kak
ro0anpHOM AKOcHCTeMbl. JIMHAMHYECKOe paBHOBecHE€ M oOOpaTHas CBs3b B
ouoctepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE IHKIBI 3JIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OHMOc(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuectBo B Ouocepe 3emian. AHTPONOTreHHbIE M3MEHEHMs B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa  palMOHAJIBHOTO  YINpaBJIEHUS TNPUPOJHBIMH pecypcaMu U HX

ucnosyib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

[Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u apyrue; [lox penakuueit
[Taceunuka B.B.//buonorus. 10 knacc. Yueouuk. ba3osiit ypoBenb. M.: AO
"UznarensctBO "[IpocBenieHne

[Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue; [log penakuueit
[Taceunuka B.B.//buonorus. 11 knacc. YueOnuk. bazoBsiit ypoenb. M.: AO

"UznarensctBo "[IpocBemenue”

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubanoreka [IOK
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