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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENIX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJBI U 00ECTIeUeHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTUA OOYYArOUIMXCS CpEeACTBaMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKHM 00pa30BaTEIbHOIO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NEeATeTbHOCTH/YUEOHBIX JEUCTBUM OOYYaIOIMIMXCS TI0 OCBOCHHMIO COJACpIKaAHUSA
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAaHMM, CBA3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karoued MpUpOIHON cpene.
[ToaTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKUA HACIEICTBEHHBIX 3a00JIeBaHUN YellOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUSI K MPUKIIATHON HAPaBICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOLIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpPa, pacIIUpseT U 0000IIaeT 3HaHUS O >KUBOW MpUpOJE, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOT0 MBIIUICHHS], HIEHHOCTHOTO OTHOILIEHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHBIE MOJOXKEHUS O IpeJHA3HAYEHHM y4eOHOro IMpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpa3HOTO MOJAXO0Ja, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TpaKTHUecKor aestenbHOocTH. Oco0oe MECTo B 3TOM cucTeMe 3HAHUMN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHe cOAEepX)aHUS y4yeOHOro Marepuajsa B IMPOTpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorusy»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOIBI», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKaIIUX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOMINXCA OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre Yy OOydYalOIMMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOJIOICHHUS ATHYSCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUHN B MOBCEIHEBHOM KU3HU JIJIS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OO0S3aTEIBHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Hexemo), B 11 kmacce — 34
yaca (I gac B Hepemo). Pabodas mporpamma peanusyercs ¢ ydyeToM padoueid
nporpammbl Bociutanusi MBOY «COII Ne 4 umenu mapmana .M. TonOyxuna»
. Cumdepornons 2024-2026



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl O3HAHUS KUBOW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B KieTke. l[loanepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBoicTBa OenkoB. buonorumueckue
GbyHKUIMUU OENKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamussbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

YraeBoasl: MoOHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUe
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

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

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOIEHCTBHUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUN W Tiactun. Bunbl mnactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIuia3Ma, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOJIEH.

Tabmuubr n cxembl: «llepuogndeckas TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnapaTrbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

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

JlabopaTopHas pabGota Ne 2. «M3ydyeHue CTpoeHUs KIETOK PACTCHUI,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHMCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWIAIMSA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpeqsl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKWA3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanus reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTHYeCKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponbs pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



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

JleMOHCTpaum:

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

Tabmuubl U cxemsl: «Tunel nuTaHus», «Merabonuzmy, «MUTOXOHAPUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KrnerouHplii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza U MHUTOS.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. [Iponecchl, mpoHcXosllie Ha CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHE W PA3BUTHE IOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3BuTHe. THUIIBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOICTBa.

Poct m pasButne pactenuii. OHTOreHe3 LBETKOBOI'O PACTEHUsS: CTPOEHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerouneiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJIEKOIUTAIOLIETO», «SIHIIEKIeTKa MIIEKOMUTAIomEeroy», «KapuokuHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-alIuInKauus «J/legeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

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

JlabopatopHas pabora Ne 4. «/3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPHOJIOTUM B CTAaHOBJICHWHM Te€HETUKHU. BKIag poccuiickux u 3apyOeHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCUMOIO  HACJICIOBAHMS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JUTSL OTIpEIICHHsI TEHOTHUIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHHUIO T'eHOB. HapylieHne cueruieHus reHOB B pe3yJibTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMBbI. ['oMorametrHeie W rereporaMeTHble oOpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonnyecTBEHHBIE M KAa4YE€CTBCHHBIE MPU3HAKU M KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
W3MEHUYMBOCTHA. MyTarmoHHass U3BMEHUYNBOCTh. Kimaccudukamnus MyTamnuii: TeHHBIC,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHbie 3a00€BaHUsI 4YEIOBEKA: TEHHbIE OOJE3HU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MeauKo-TeHeTUYECKOe KOHCYIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet © cxembl:  «MOHOTHOpPUIHOE  CKpeIIMBAaHHE M €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «le€HeTMYeckue KapTbl paCTEHUN,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBw», « MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH TeNa), repOapuit «I'opox MOCEeBHOIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHnas pabora Ne 6. «M3yuenne MoauuKaIMOHHONW N3MEHUYNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Centekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpelMBaHUWE YWUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosmembl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. WM. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamus», «Padbotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHKEHHUS CEJEKIMH PAcTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONMU. [laneoHToNOTHYECKHE: TOCIEI0BATEIBHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHIIBI SBOJIONMUA BUAOB 1O [lapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MuxkpoosBostorus. [lomymsiius kak eAMHUIA BUA U DBOJIIOIIHH.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B mpupojae. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6eHHOCT, OpPraHU3MOB Kak pe3ysibTaT ABoJOIUU. [Ipumepsl
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

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

MaxkpoaBomorusi. DopMbl  IBOMIONUHU:  (QUIETUYECKAs], UBEPreHTHA,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUM:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaAHUE», « IKOJIOTHUECKOE BUAO0OPA30BAHUEY.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUTOMOB U CeMsH, KoJuteKiusi «[IpuMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIOBHOrO MO3ra I0O3BOHOYHBIX).

buoreorpadguueckass kapta Mupa, KoJeKius «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJna).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HHU Ha 3emue.

JlonaydHble TpeACTaBICHUSI O 3apOXKJICHUM KW3HU. HayuHble TUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONUSL. AOMOTEHHBIM CHHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTAIBHOE TTOATBEPKACHNE XUMUUECKOW IBOTIOIMA. HavanbHbie 3Tanb
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. [IepBbie KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm U nepuojaM. Karapxei. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo3oiickags »spa ®W €€ TEepuoAbl: IMAJICOTCHOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa Kak OTpakeHHEe H3Boytouud. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pasnuyus 4eloBeKa U )KUBOTHBIX. CHCTEMaTH4EeCKOe MOJI0KEHHUE YeI0BeKa.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, YemoBek nOpAMOXOAAIInM, UYeloBeK HeaHIEepTAIbCKUM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHas  (PKBATOpUaANIbHASs),  MOHTOJOUIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YEJOBEKa W YeJIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEPTalblla, KPOMAHbOHIIA), CIIETNKUA WU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie ¥ NpakTU4YecKue padoThbl:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCKypcHsl «IBOJIOLUSA 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 IKOJIOTUA. MeToabl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckne (akropel. Kiaccuduxanus skonornueckux (HakToOpoB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAue€HHWE OWMOTHYECKMX B3aUMOJEHCTBUU [JIsl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE IOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN M3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

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

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIbHBIE KOMIIOHEHTBI HKOCUCTEMBI: IPOIYLIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BElIECTB U MOTOK SHEPTUU B SKOCHCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCHUCTEMBI. [luimeBbie Iemu W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOIYKLIHUHU, YHCICHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero ¢GyHkiuu. OcoOeHHOCTH Ouocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEemIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiu. AHTPONOTEHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHUS TMPUPOJHBIMU pecypcaMd M HX HCIOJb30oBaHue. JlocTkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOoA», «[louBa — BakHeMIIasi cocTaBisioIIas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii d3hdexTy, «DakTopshl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojelb-anmuKanus « TUMuYHbIe OMOILIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAIJICKAITNE K Pa3HBIM SKOJOTHUYECKUM TPYIMIaM OJHOTO BHU7A,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
pacTeHun 51 JKUBOTHBIX.



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

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTUS OHOJOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE MpaBUIAMH M HOpPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHS, OCPEKHOrO OTHOIICHUS K KyJIbTYpPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, npupoie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, MO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM MPUPOJIbI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

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

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/ACUCTBUSA KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

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

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEJIbI;

OCO3HaHHUE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOINOIb30BaHUEM  (COONIOZEHME  TpaBWUi  NOBEACHUS B  MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX ICUCTBUN U MPEIOTBPAILATH UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTHUYECKOMN IESITENBHOCTH dKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYE€HUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAayuyHbIX (DAKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Yy4YeOHbIE JEUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENIbHO  (OPMYyJIMpOBaTh M aKTyaJlM3UpoBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHble MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHYECKHE PACCYXIEHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHMUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJeTh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUTOTE3y €€ peIlIeHUs, HaXOIUTh apTyMEHTHl HJisi JO0Ka3aTelhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM nuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHpPOBATh 3aMPOCH U MPUMEHSITh PA3TMYHBIE METOJIBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMaNbHYIO  (QOpMy  IpeICTaBIICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeCTBUSIMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCTH MO3UIIMK JPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CHOCOOaMM OOINEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy UM METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOMmHUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiau ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIAThb pEe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS JUIS BBISIBICHUA MNpoOJIeM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATh IO3HABATEIIBHYIO NEATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO ILIUPOKOH SPYAUINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HAaBBIKAMHM  TO3HABATEJIbHOM  pedekcud KaKk  OCO3HaHUs
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX NPU aHaIu3€ pe3yJbTaToB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IpU3HaBaTh CBOE MPABO U MPaBO JPYIUX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYallUsX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KW3Hb, KIJIETKA, OpraHu3M, MeTadoiau3M (0oOMeH BeIIeCTB U IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTUYECKUE TEeOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCICAyeMBbIMH BEIUYWHAMHU, OOBSICHEHHE IMOJYYECHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJIYYEHHbIE 3HAHUS Ui OOBSICHEHHS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKPY>KaIOIIUX JIIO/ICH, COOIOIEHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOICH
OPUPOJIHON cpene, MOHMMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAaclIeIOBaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HHTEPIPETHPOBATh HH(OpPMALIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

Cc(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3aa4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIOLUS, ABIKYIINE CUJIbI ((haKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThl, IeMd MUTaHUS,
AKOJIOTHYECKas TMpamMua, OMoreoleHos3, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonactea K. M. bapa, depenoBanusi TJIaBHBIX HampaBleHUH U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBJICHUM, OpraHu3alus U TMPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HCCICIyeMbIMH BEIIMUYMHAMU, OOBSICHCHHE IOTYYCHHBIX
pE3yNIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHUE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONMOTEHHBIX HW3MEHEHUH B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOIUX JI0JeH, COOI0IEHUS HOPM IPaMOTHOIO MOBEACHUS B OKPYXKarolen
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOM MH(pOPMAIIMH, HAYIHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE THMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
HCII0JIb30BaTh MTOHATUHHBIN arrapar OHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

buonorus xkak HayKa

JKuBnIe cuCTEeMBI U X opraHu3anusa

XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH

H(HSHCI[GSITGHBHOCTL KIICTKH

PasMHOXeHUE U HHAUBUAYAJIBHOC PA3BUTUC
OpTraHnu3MOB

HacnencrBeHHOCTE 1 UBMEHUYNBOCTD
OpraHu3MOB

Cenekuust oprann3MoB. OCHOBBI
OMOTEXHOJIOT MU

Pe3epBHOE Bpems

KoanuecTBO 4acoB

Bcero

KonTpoabHbl
e padoThl

IIpakTHYecKku
e padoThI

0.5

1.5

DJIeKTPOHHbBbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41c29
2

bubnuorexa [JOK
https://m.edsoo.ru/7f41c29
2

bubmuoreka IIOK
https://m.edsoo.ru/7f41c29
2

bu6anoreka LIOK
https://m.edsoo.ru/7f41c29
2

bu6nuorexa [IOK
https://m.edsoo.ru/7f41c29
2

bu6nuorexa [IOK
https://m.edsoo.ru/7f41c29
2

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c29
2

bubanoreka LJOK



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

https://m.edsoo.ru/7f41c29
2

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 34 0 4


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

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne i/l
NporpamMmbl

DBOJIOLMOHHAS OUOIOTUS

BO3HI/IKHOB€HI/IC Hu paBBI/ITI/Ie JKHU3HHU Ha
3emiie

OpranusMsbl 1 OKpyXKaromias cpeaa

COO6H_IGCTBa N 3KOJOTMYCCKUC CUCTEMbI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaunuecTBO 4acoB

Beero KoHTpPOJIBLHBI
e padoTsl

9

9

5

9

2
34 0

IIpakTn4yeckn
e padoThl

0.5

2.5

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc?
4

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc?
4

bubmnoreka IIOK
https://m.edsoo.ru/7f41cc?
4

bubmnoreka IIOK
https://m.edsoo.ru/7f41cc?
4

bu6nuorexa [IOK
https://m.edsoo.ru/7f41cc7
4



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

buonorus B cucteme HayK

MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
«Hcnonb3oBaHue pa3IMuHbIX
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 00BEKTOBY

buonornyeckue CUCTCMBI, ITPOLCCCHI
" UX U3Y4YCHHC

XUMHYECKHNHU cocTaB KIeTKU. Boga u
MUHEPATbHBIE COJIH

benku. CoctaB u cTpoeHue 6eJIKoB

®epMeHThl — OMOJIOTHYECKHE
KaTanuzaropsl. JlabopaTtopHas
pabota Ne 1 «M3yuyenue
KaTaJIMTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl

KoanuecTBO 4acos

Bcero

KonTpoabHbl
e padoTsl

IIpakTHYecku
e padoThbl

0.5

0.5

JlaTa
H3y4YeHH
s

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTeJibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso00.ru/863e612
2
https://m.edsoo.ru/863e632a

bubmuorexa [JOK
https://m.edso00.ru/863e612
2

bu6mmoreka [IOK
https://m.edso00.ru/863e656
4

bu6mmoreka [JOK
https://m.edso0.ru/863e674e

bu6mmoreka [JOK
https://m.edso0.ru/863e6b7
2

bu6mmorekxa [IOK
https://m.edsoo.ru/863e6b7
2



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

10

11

12

13

14

15

16

WIM KaTaja3bl)»

VraeBoapl. JIunuael

Hyxnennosbie kucnotsl. ATO

I/ICTOpI/IH U METOAbI U3YYCHHA
kineTkH. Knerounas TEOpUA

Knerka kak nenoctHas KuBas
cucrema

CrpoeHnue 3yKapuoTUYECKON KIIETKH.

JlaGopaTtopHnas padota Ne 2
«M3y4eHue cTpoeHus KIETOK
pacTeHui, >KUBOTHBIX, TPHOOB U
OakTepuii MoJI MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
ONMCAHUE»

OOMEeH BelIECTB WK META00IN3M
dotocuHTe3. XeMOCHHTE3

DHepreTuYecKuii 0OMeH

JKu3HeHHBIN MK KISTKU. [{eneHue
kjeTku. Muro3. JlabopatopHast
pabota Ne 3 «HaGmronenne MuTo3a B
KJIETKaX KOHYMKa KOpEIIIKa JIyKa Ha
TOTOBBIX MUKpOITpENapaTax»

Buocunres Oenka. Peakius

0.5

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e687
0

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

bu6mmoreka [IOK
https://m.edsoo.ru/863e6e88

bubmuorexa [JOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e766¢

bu6mmoreka [JOK
https://m.edsoo.ru/863e7c98

bu6mmoreka [JOK
https://m.edsoo.ru/863e7aae

bubmuorexa [JOK
https://m.edso0.ru/863e7dc4

bu6mmoreka [JOK


https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

17

18

19

20

21

22

23

24

25

MaTpUIHOIO CUHTE3a

Tpancnsus — OnocuHTe3 Oenka

Hexnerounsie hopMbl )KU3HU —
BUPYCHI

@DopMBbI pa3MHOKEHHUSI OPTaHIU3MOB

Meiios

OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
Jlaboparopnas pabota Ne 4
«M3ydeHune cTpoeHHsI MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»

NuauBuayanbHOE pa3BUTHE
OpTraHU3MOB

I'enernka — Hayka o
HACJIEICTBEHHOCTH U U3MEHUYUBOCTH

3aKOHOMEPHOCTH HACIEI0BaHUS
MPU3HAKOB. MOHOTHOpHIHOE
CKpEIINBaHHE

JurubpunHoe ckpenuBaHe. 3aK0H

HC3aBUCHUMOI'O HACJICAOBaAHHUA
IMPU3HAKOB

0.5

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

bu6mmoreka [IOK
https://m.edso0o.ru/863e796e

bubmuorexa [JOK
https://m.edsoo.ru/863e754
0

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b
6
https://m.edsoo.ru/863e831e

bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b
6

bu6mmoreka [IOK
https://m.edso0.ru/863e843
6

bu6mmoreka [IOK
https://m.edso0o.ru/863e86f2

bu6mmorekxa [IOK
https://m.eds00.ru/863e887
8

bu6mmoreka [IOK
https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

27

28

29

30

31

32

33

CueruieHHOE HacJIe10BaHUE
npu3HakoB. JlaboparopHas paboTa
No 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIIpEnapaTax»

I'enetuka noma. Hacienosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

H3menunBocTs. Henacneacteennas
M3MEHYMBOCTb. JlabopaTopHas
pabora Ne 6. U3yuenue
MOIM(PUKAITMOHHON U3MEHYUBOCTH,
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»
HacnencrBenHas "3MEHYMBOCTb.
JlaGopaTtopnast pabota No 7.
«AHanmu3 MyTanui y 1po30(uisr Ha
TOTOBBIX MUKpOIIpenapaTax»

I'eneTHnka yeoBeka

PesepBHbIit ypok. O6006111€HNE IO
TeMme «HaciaencTBeHHOCTD U
W3MEHYHBOCTH OPTAaHU3MOBY

Cenekius Kak HayKa M TIpoIiecc

MeTtoanl U JOCTHXKEHHS CEISKIINU
paCTCHI/Iﬁ H ) KUBOTHBIX

0.5

0.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e8c60

bubmuorexa [JOK
https://m.edso00.ru/863e8c60

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d7
8

bu6mmoreka [JOK
https://m.eds00.ru/863e921
4

bu6mmorekxa [IOK
https://m.edso0.ru/863e921



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

4

buorexHonorus kak oTpacib bubaunorexa LIOK
34 P 1 https://m.edso00.ru/863e933
MIPOU3BOJICTBA

6

OBIIEE KOJIMYECTBO YACOB I10

[IPOI'PAMME 34 0 4


https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

Tema ypoka

DBOIOLUS U METO/IbI €€ N3YUEHMUSI

Hctopust pa3BUTHs PEACTABICHUI
00 3BOJIIOLUU

MuKkpo3BOIOIHS

[Momynsiust Kak dJIeMEHTapHast
€IMHUIIA BUJIA U DBOJFOIHH.
JlaboparopHas pabota Ne 1
«CpaBHEHUE BHJIOB T10
MOP(OIIOTHIECKOMY KPHTEPHUIO

JIBIDKyIIME CUITBI (RJIEMEHTapHbIE
(bakTOpHhl) SBOJIIOLIUU

EcrecTBeHHbIi 0TOOp U €ro hopmbl

Pe3ynbTath! 3BOIONNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BU000pa3oBanue. JlabopaTopHas
paborta Ne 2 «Onucanue

HPUCIIOCOOJICHHOCTH OpraHu3Ma U €

OTHOCHUTCIIBHOI'O XapaKTEpar»

Hanpasnenus u nytu

KoaunuecTBO 4acoB

Bcero

KoHTpoabHbI
e padoThl

IIpakTnyeckn
e padoThbl

0.5

0.5

Jlara
H3y4YeHH
s

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/863ea20e
bubmuorexa [JOK
https://m.edso00.ru/863e957
0

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle

bubmuorexa [JOK
https://m.eds00.ru/863e99c6

bu6mmoreka [JOK
https://m.edso0.ru/863e9da4

bu6nmoreka [JOK
https://m.edso0.ru/863e9ed0

bu6mmoreka [JOK
https://m.edso0.ru/863e9fde

bu6mmoreka [JOK


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

10

11

12

13

14

15

16

17

18

19

20

MaKpO3BOIIOLUI
HeoOpatumocTs 3BoIOLNN

Ucropus xu3nu Ha 3emiie 1 METObI
€€ U3y4YCHHUS

FI/IHOTCSBI HpOI/ICXO)K,HeHI/HI KHU3HHU
Ha 3emiie

PazBuTue xu3Hu Ha 3emMJie 110 Hpam U
Tepuo1am

OCHOBHBIC 3TAITbI YBOJIOUN
PacTUTENBHOTO U )KUBOTHOT'O MHPA.
[IpakTuueckas padorta Ne 1
«M3yueHne UCKOMaeMbIX OCTaTKOB
pacTeHUi 1 KUBOTHBIX B
KOJUICKITUSX )

COBpeMeHHaﬂ CHUCTEMaA
OpraHn4eCKOro Mmupa

DBOJIOIMS YeJIoBeKa (aHTPOIOTreHe3)

JiBuoxymue cuibl (pakTopsl)
aHTpOIIOreHe3a

OCHOBHBIE CTaAUH IBOJIIOINHA
9eIoBeKa

UYenoBeueckue pachl U MPUPOIHBIC
a/IanTanyy 4eI0BeKa

PeseprubIil ypok. O600611eHNE 1O
TeMe «BO3HHKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»

DKoJIoTHus KaKk HayKa

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5ab

bu6mmoreka [IOK
https://m.edsoo.ru/863eab6be

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [IOK
https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [IOK
https://m.edsoo.ru/863ead44

bu6mmoreka [IOK
https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

21

22

23

24

25

26

27

28
29

30

Cpenpl OOUTaHUS U SKOJIOTHYECKUE
(hakTopsI

AOGuotnueckue GaKkTopshl.
JlaboparopHas pabota Ne 3.
«Mopddonoruueckue 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oburanusy. JlaboparopHas pabora
No 4. «Bnusanue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)

buoTtuueckue GaxTopsl

DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Tpaktuyeckas pabora
Ne 2 «Iloncuér nnotHOCTH
MOTYJISIIUI pa3HBIX BHJIOB
pacTeHu

Coo0miecTBa OpraHu3MOB —
OHOoLIEeHO03

DKOJIOTUYECKHE CHCTEMBI
(3KOCHCTEMBI)

OCHOBHBIE TIOKa3aTeNN YKOCHCTEMBI.
DKOJIOTHYECKHE TTHPAMUIBL.
CaoiictBa sKkocucTeM. CyKueccus

[IpupoIHBIE S5KOCUCTEMBI
AHTpPOIIOT€HHBIE SKOCUCTEMBI

buocdepa — rnobanpHas
’KOCUCTEMa 3eMIIn

0.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863eafec

bubmuorexa [JOK
https://m.edsoo.ru/863eb10e

bu6mmoreka [IOK
https://m.edso00.ru/863eb34
8

bu6mmoreka [JOK
https://m.edsoo.ru/863eh46a

bu6nmoreka [JOK
https://m.edsoo.ru/863eh46a

bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

bu6mmorexa [IOK
https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31

32

33

34

3aKOHOMEPHOCTH CYIIIECTBOBAHHS
o6uochepsr

YenoeuecTBo B Onochepe 3emn
CocymiecTBOBaHHE TPUPOJIBI U
4eJI0BEUECTBA

PesepBHeIi ypok. O6001IEHNIE TEMBI

«Co001ecTBa U YKOJIOTMUYECKUAE
CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

2.5

bubmuoreka [JOK
https://m.edsoo.ru/863ebd1
6

bubmuorexa [JOK
https://m.edsoo.ru/863ebale



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

ChopMUpOBaHHOCTh 3HAHUH O MECTE W POJH OHOJOTMH B CHUCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HAYK, B (JOPMHUPOBAHUN COBPEMEHHOU
GCTGCTBCHHO-HaquOﬁ KapTUHBI MHpa U HAYYHOI'O MHUPOBO33PCHUSA; O
BKJIAJIE POCCHUCKHX M 3apyOexHBIX YYEHBIX-OHMOJIOTOB B pa3BHUTHE
Ouosiornyu; (HYHKIMOHAIBLHOW TI'PaMOTHOCTH 4YeJIOBEKA ISl PELICHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJep)KaHHUE OHOJOTHYECKHX TEPMHHOB U
MOHATHIA: KHU3Hb, KJIETKA, OpraHu3M; MeTaboym3M (0OOMEH BEUIeCTB U
MpEBpAIICHUE DHEPTUH), TOMEOoCcTa3 (CaMOpEeryJsius), ypOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CAMOBOCIPOU3BEICHUE (PEIpPOAYKIINA),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BHUTHC

YMenue uznaraTb OUONOrHYECKUE TEOPHH (KJIETOYHAs, XPOMOCOMHAs,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.1. BaBunosa) u
ydeHHst (0 IEHTpax MHOTOO0Opa3us W MPOMCXOXKACHUS KYIbTYPHBIX
pactenuii H.J1. BaBuiosa), onpeaensats rpaHuilbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCMaM

YMeHue BIageTh METOJaMHM HAy4YHOro TIO3HAHUS B OHMOJIOTHH
(HabnrofeHre W OMHMCAaHWE JKUBBIX CHCTEM, IMPOIIECCOB U SBICHUM;
OpraHM3alysi W TpOBEACHHE OWOJIOTMYECKOTO  JIKCIEPHUMEHTa,
BBIIBMKEHHE  THUIIOTE3DI; BBISIBIICHUE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETUYMHAMHU, OOBSICHEHUE MOTYYEHHBIX PE3yIbTaToOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHATHM, TEOpPUA U 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYUYCHHBIX pCBYJ'[BTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPH3HAKA BUPYCOB, KIIETOK
IIpOKapuoT HW JYKApHOT, OOHOKJICTOYHBIX W MHOI'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEMIECTB U
MpeBpalIeHUs] DHEPruu B KIeTKe, (OTOCHHTE3a, IIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO03a,  Meio3a,
OIJIOAOTBOPCHUA, Pa3MHOKCHH, HHIUBHUAYAJIbHOI'O Pa3sBUTHUA

opranusma (OHTOT'€He3)
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11 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

YMmenune NPUMCHATH MOJIYYCHHBIC 3HaAHUA JJIA 06’bHCH€HI/IH
6I/IOJIOFI/I‘-ICCKI/IX mponeccoB u HBHCHHﬁ, AJId TIPUHATHUA TPAKTHUYCCKUX
pelIeHri B MOBCEAHEBHOM KHU3HU B LEIX oOecriedeHust 0e30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOIIIOIEHUSI HOPM
rpaMOTHOTO TIOBEACHUA B  OKPYXKAIOWIEW NPUPOJHOW  CpElE;
IIOHMMaHUEC HGO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA ILOCTI/I)KGHI/Iﬁ
COBPEMEHHOM OHOJOTMM U OMOTEXHOJOTMH MJisi PallOHAIBHOTO

IpUpPOaAOITIOJIb30BAHHUA

VYMmenune pe€umiaTte 3JIEMCHTAPHBIC TI'CHCTHYCCKHUEC 3agadd Ha MOHO- H
,Z[I/IFI/I6pI/II[HO€ CKp€IIMBAaHUE, CLCIINICHHOC HACJICAOBAHHE, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIs npeacKasaHus

HacCJICOOBaHM ITPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJNHATH JIAOOpATOPHBIE W MPAKTUYCCKUE paboTHI,
coOnrofaTh mpaBwia Mpu padore ¢ yueOHBIM M JaO0OPATOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHYECKH OLEHMBATh U UHTEPIPETHPOBATH UHPOPMALUIO
OMOJIOTUYECKOI0 COJIEePKaHMs, BKIIOYAOLIYIO IICEBIOHAYYHbIC 3HAHUS
u3 pa3iauuHblX ucTouHuKoB (CMU, Hay4yHO-TIONMYIsIpHBIE MaTEpUalbl);
STUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOJIOIUH,

L% (S2105000%05 (SH OHMOTEXHOJIOTUH

YMeHue co3naBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIICHUS,
0000111ass GMOIOTHYECKY0 HHPOPMALIUIO U3 HECKOJIBKUX MCTOYHHKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHNHBIN armapar OuoJIornun

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHUM O MECT€ M POJIU OMOJIOTHMH B CHCTEME
HAy4YHOTO 3HAHUS €CTeCTBEHHBIX HAyK, B (DOPMHUPOBAHUHN COBPEMEHHON
€CTECTBEHHO-HAyYHON KapTHHBI MUPa U HAYYHOTO MUPOBO33PEHHUS; O
BKJIQJIE POCCHMCKHUX M 3apyOS)KHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
ouosornu; (HYHKIIMOHATILHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHHS

JKHM3HCHHBIX 3aJa4

YMmenue pacCKpbIBaTh COACP!KAHUC OHOJIOTUYECKUX TCPMHUHOB U

TIOHSITHI: BUJ, NOIYJIALHA, FCHO(I)OH,Z[, OBOJIIOLUSA, ABUKYIIHUC CHIIbI



(paxTopsr) 9BOJIIOLINH, PUCTIOCOOTICHHOCTh OpraHHU3MOB,
BUZ000pa3oBaHue, HKOJIOTHYECKUE (baxTopsl, HKOCHUCTEMA,
OPOXYLUEHThI,  KOHCYMEHTBI,  PEIOYyLEeHThl,  LEeNH  I[HTaHuf,

9KOJIOTHYECKasl MUpaMuia, OnoreoreHo3, onochepa

YMeHue uznaraTb OMOJIOrMUECKUe Teopuu (3BONMOLIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYeCKas  TEOpus  SBOJIOLUHU), 3aKOHBl U
3aKOHOMEPHOCTH (3aposiieBoro cxonactsa K.M. bapa, yepenoBanus
IJIaBHBIX HanpasieHui u nmyrei sBosmonuu A.H. CeBepuoBa, yueHus o
oumochepe B.M. Bepnanckoro), ompenenasTe  TPaHUIBI  HUX

IIPUMEHUMOCTH K ) XUBBIM CUCTEMaM

YMeHue BIaAeTh METOJAaMU HAyYHOTO II03HAHHUS B OWOJIOTHH
(Habmro/ieHNe W OINMCAHUE JKUBBIX CHCTEM, IPOIIECCOB M SBJICHHIA;
OpraHm3alys W TPOBEACHHE OWOJIOTMYECKOTO  IKCICPUMEHTA,
BBIIBOKCHUE  THUIIOTE3bl;  BBIABJICHHE  3aBUCUMOCTH  MEXKIY
WCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE TIOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSTHHA, TEOPHA W 3aKOHOB, yMEHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUH MMOJTYUYCHHBIX pe?,y.]II)TaTOB)

VYMmenne BBIJACIATH CYIICCTBCHHBIC IIPpHU3HAKU CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB: BHJOB, MOMYJSIUH, TMPOIYLEHTOB,
KOHCYMECHTOB,  PEIYyLIEHTOB,  OWOTCOIEHO30B M  3KOCHUCTEM;
0COOCHHOCTH MPOIIECCOB HACJICICTBEHHOMN W3MEHYUBOCTH,
€CTECTBEHHOTO0  0TOOpa, BHUI000pa30BaHUsA, MPUCIIOCOOIEHHOCTH
OpPraHU3MOB, JI€HCTBUS JKOJIOTUYECKUX (PAKTOPOB Ha OPraHU3MBbI,
MepeHoca BeIeCTB U MOTOKA SHEPTUU B DKOCHUCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEUIECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

VYMmenne IMPHUMCHATH IMMOJIYYCHHBIC 3HaAHUA JJISL 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB U HBJICHI/Iﬁ, IJI TIPUHATUA TMPAKTHYCCKUX
pelleHnii B MOBCEAHEBHOM KU3HU B LIENsIX obecriedeHust 6€30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX TFOJIEH, COOMIOIEHUSI HOPM
rPpaMOTHOTO TOBEACHUA B OKPYXKAlOWIEW MOPUPOJHOM  CpeEne;
IIOHUMAaHUE H€O6XOJII/IMOCTI/I HCII0JIb30BaHUA )IOCTI/I)KeHI/Iﬁ
COBpPEMEHHOW OMOJIOTUH ISl PALIMOHAIBHOTO TPUPOIOTIONH30BAHHIS
YMeHue pemaTh 3JI€MEHTapHble OMOJOTHYECKHE 33Ja4ud, COCTaBIATh
CXEMBI [TepeHOca BEIIECTB U YHEPTUHU B IKOCUCTEMAX (L€ MUTAHUS)
YMeHue BBIONHATH JIAOOPATOPHBIE U  TMPAKTUYECKHUE PadoTHI,

coOmonaTh mHpaBwia Npu pabore ¢ y4eOHbIM M J1IaOOPATOPHBIM

obopynoBaHuEM
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YMeHue KPUTHUECKH OIEHUBATh U WHTEPIPETHPOBATH MHPOPMAITUIO
OHMOJIOTUYECKOTO COJIEPIKAHUS, BKITFOYAOIIYIO IICEBIOHAYYHBIE 3HAHUS
U3 pa3nUYHbIX HCTOYHUKOB (CMU, Hay4YHO-TIOMYIISIpHBIE MaTEPUAIIbI);
paccMaTpuBaTh ri100aJIbHBIC IKOJIOTUYECKUE pOOIIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHNIO

YMeHue co3znaBaTh COOCTBEHHBIC ITMCHMEHHBIC M YCTHBIE COOOILCHMS,
000011251 OMOJIOTHYECKYI0 HH(DOPMAIIMIO W3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH MTOHATHHHBINA aIrrnapar ouoaoruu



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

1.1

1.2

2.1

2.2

3.1

3.2

3.3

3.4

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUA

buonorusa xax HayKa

buonorus — wnayka o >xuBod mnpupone. Ponp Ouonorun B (opmupoBaHUH

COBPEMEHHOM HayuyHOU KapTHUHBI Mupa. CucTemMa OMOJIOrHYECKUX HayK

MeToapl 1MO3HAHUS KUBOW MPHUPOABI (HAOMIOAECHUE, IKCHEPUMEHT, OIHCaHUeE,
U3MEpeHue, KiIacCupUKanusi, MOJCIUPOBAaHUE, CTATUCTHUYECKas 00paboTKa

JTAHHBIX )
JKuBbie cucTeMbI M X OpraHu3aius

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAaMeT u3ydeHus Ouosioruu. CpoiicTBa

OMOCHCTEM U UX pazHooOpa3ue

YpoBHU OpraHuzanuu OMOCHUCTEM: MOJIEKYJISIPHO-TEHETUYECKHM, KIETOYHBIH,

OpraHU3MEHHBIN, MOMYISINOHHO-BUOBON, IKOCUCTEMHBIN, O1OCchepHbIi
XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU

XUMHYECKHUM COCTaB KIETKHM. XHUMHUYECKHE DJICMEHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMCHTHI. Boma u MHHCPAJIBHBIC BCIICCTBA. (DYHKI_H/II/I BOABI H

MHHCPAJIbHBIX BEHICCTB B KJICTKC. HozmepmaHHe OCMOTHYECKOI0 Oananca

benku. CoctaB u crpoeHue OenkoB. AMHUHOKUCIOTBI — MOHOMEpHI OEIKOB.
He3zameHnMble M 3aMEHUMBIE AMUHOKHUCIOTBL. AMUHOKHCIOTHBIH COCTaB.
VYpOoBHM CTPYKTYpbI O€JIKOBOI MOJIEKy bl (MIEpBUYHAs, BTOPUYHAs, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOHCTBa OelKoB. buoioruueckue
(GyHKIIMHN OEIKOB.

®epMeHTHl — Ouosiornyeckue karaiauzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM
LHeHTp, cyOctpaTtHas cneuupuuHoctb. Kodepmentsl. Buramunsl. Ornnuus

(l)epMeHTOB OT HCOPraHNYCCKHUX KATaJIN3aTOPOB

YrneBoabl: MOHOCaxapuabl (TII0K03a, pu003a U JIe30KCHPH003a), AUCAXAPUIBI
(caxaposa, makTo3a) W TONUCaxapuabl (Kpaxmaj, TIUKOTEH, IIeJUTI0JI03a).
buonornueckue GyHKIIMN yTIE€BOIOB.

Jlunuaer:  TpurIMUepuAbl, — crepounsl,  dochomunuael.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkiuu naunuaoB. CpaBHEHHE

YriieBOJ40B, OCIIKOB M JIMIIUJA0B KaK HCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX



3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

kuciotr. Crpoenne u ¢ynkuuun JIHK. Crtpoenne u ¢ynkuuun PHK. ATO:

CTpoeHue U (PYHKIIUU
[urosorus — Hayka o kierke. Kiierounast reopusi. MeToabl H3ydeHUs KIETOK

Krnerka kak menoctHast kuBasi cuctema. OOImMe MpU3HAKUA KIETOK: 3aMKHYTast
HapykHass MemOpana, mojekyinbl JIHK kak reHeTrwdeckuii ammapar, cucrema

cuHTe3a Oelika

Tunsl kIeTok: syKapruoTudeckas U npokapuotuieckas. OcoOEHHOCTH CTPOEHUs
MPOKapHOTHUECKOW  KieTku. Kierounas creHka Oaktepuil. CTpoeHue
JYKapUOTUUECKOW KJIETKU. OCHOBHBIC OTJIMYUS PACTUTEIBHOH, >XKMBOTHOW W

IpuOHON KIIETKU

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAas CTEHKA, TJIMKOKAIMKC, HX
¢bynkuuu. [Tnasmarnyeckas memOpana, e€ cBoiictBa u ¢pyHkuuu. L{uTormasma u
e€¢ opraHouasl. OgHOMEMOpaHHBIE OPraHOMABI KIETKH: 3SHIOIUIa3MaTHYecKast
cerb (OIIC), ammapar D'onpmxu, au3ocombl. IlogyaBTOHOMHBIE OpPraHOMIBI
KJIETKH: MUTOXOHJAPHH, TUIACTH/BL. [IponcxokIeHrne MUTOXOHIPHNA M TUTACTHI.
Bunpr mnactun. HememOpanHble OpraHoOHMIbl KIETKH: PUOOCOMBI, KIETOYHBIH

LHCHTP, pCCHUYKH, KTYTUKH. CDYHKI_[I/II/I OpraHorua0B KIICTKHU. Bxnrouyenus

Snpo — perynaropHblii neHTp kieTku. CTpoeHue sipa: siiepHas 0001104Ka,

KapuoIuiasMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI
TpchnopT BCIICCTB B KIICTKC
)KI/BHGJICHTCJIBHOCTB KJICTKHU

OOMeH BeIIecTB, WM METa0ONu3M. AcCUMUIAIUS (TUIACTUYECKHI OOMEH) u
JTUCCUMUIISIINSA (PHEPTeTHUECKU OOMEH) — JBE CTOPOHBI €AMHOTO IIpoliecca
MeTtabonusma. Tunbsl oOMeHa BellecTB: aBTOTPOQHBIM U rereporpodubii. Pomib

(l)epMeHTOB B OOMEHE BCIICCTB U MPCBPALICHUN SHCPIUU B KIICTKE

®dortocunte3. CBeroBas U TeMHOBas ¢aspl hoTocuHTE3a. Peakumu GorocuuTesa.
O¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a AJS KU3HU Ha 3emiie.
Brnusiaue ycnoBuit cpeapl Ha (POTOCHHTE3 W CIOCOOBI TIOBBIIICHUS €TO
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHuHTe3. XEeMOCHHTe3UpyIne OakTepuu. 3HAYeHHE XEMOCHHTe3a IS

SKA3HU Ha 3emiie

3HepFCTHqCCKHﬁ 0O0OMEH B KIIETKE. Pacmiennnenue BCIICCTB, BBIACICHHEC H
AKKYMYJIMPOBAHHUC OHCPIruM B KIICTKC. OTalbl SHEPTCTUUCCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BUJHI. KHCJ’IOpOJIHO@ OKHCJICHHEC, WJIN KJIIECTOYHOC

npixanue. DPGeKTUBHOCTh SJHEPTETUYECKOTO0 0OMEHA

Peakiun marpuunoro cuntesa. ['enernyeckas uadopmanus u JJHK. Peanuzanus

reHeTnyeckol umHpopmanuu B KieTke. ['eHeTHyeckuil KoJI M €ro CBOICTBa.
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Tpanckpunums — marpuunblii cuate3 PHK. Tpancnsmus — O6uocunte3 Oenka.

Koauposanue amuHokuciot. Ponb pubocom B GnocuHTese Oenka

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropus otkpeitus Bupycos ([.U.
WBanoBckuii). OcOOEHHOCTH CTPOEHHUS M IKU3HEAEATEILHOCTH BHUPYCOB.
baktepuodaru. bonesnu pacreHuil, >XMBOTHBIX U UEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonepunura genoeka (BHY) — Bo3oymurens CIIM/la.

[Mpodunaktrka pacnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHHIA
Pa3zmHOXeHME U HHANBUAYAIBHOE PA3BUTHE OPTaHU3MOB

Knerounsrii 1uKI, WIM KU3HEHHBIA NHKIT KIeTKU. WHTepdasza u MUTO3.
[Tpouieccel, mporekaromue B uHTepdaze. Permmmkanus — peakius MaTPpUIHOTO
cunteza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIH HAOOp — KapHOTHIL.
JIMMIIONAHBIE W TalUIOWJHBIA ~ XPOMOCOMHBIE  HaOOphl.  XpOMaTHUBIL.
[{utonornyeckue OCHOBBI PA3MHOKEHUS W HHAUBUAYAIBHOTO Pa3BUTHUA
OpraHU3MOB.

Henenne wierkn — muto3. Craaum muto3za. Ilporeccel, mpoucxonsdiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICT MUTO3a

®opMbl pa3MHOXKEHHsI OpraHu3MoB: Oecronoe M mojioBoe. Buasl Gecrosioro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, I[OYKOBAaHUE OJHO- M MHOI'OKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBeHHOE

KJIIOHUPOBAHUC OPraHU3MOB, €I0 3HAUYCHUC AJIA CCIICKIIMU

ITonoBoe pa3zMHOXKEHHE, €r0 OTINYUSA OT OECI0I0ro.
Meiio3. Cragum wmeio3a. Ilpoueccel, npoucxonsduige Ha CTagusAx Meiosa.
IloBenenne xpomocom B Menose. KpoccuHrosep. buonormyeckuil cmbicn u

3HaYEeHNE MEN03a

I'amerorenes — mporiecc 00Opa3oBaHMsI MOJOBBIX KIETOK y KUBOTHBIX. [lonoBBIE
JKEJIE3bl: CECMCHHUKU U ANYHUKH. O6pa3OBaHI/Ie " pa3BUTHC IMOJOBBIX KJIECTOK —
rameT (CrepMaTo30ul, SUIEKIeTKa) — crepMaroreHes u ooreHe3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKIETOK U CIICpMAaTO30HU10B. OHJ'IO,[[OTBOpeHI/Ie. HapTeHoreHe3

WnnuBuayansHoe  pa3BuTHE  (OHTOreHe3).  OMOpHOHATbHOE  pa3BUTHE
(aMOpuorenes). Jransl SMOPUOHATIBHOTO PA3BUTHS Y NMO3BOHOYHBIX KMBOTHBIX:
npoOieHue, racTpyisinus, opranoreres. [loctamOpruonansHoe pazButhe. THIIBI
MOCTAIMOPHUOHANIBHOTO PAa3BUTHUS: MpsMOe, HempsMoe (JIMYMHO4YHOE). BnusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHbIE
YpPOJCTBa.

Poct u paszButne pacteHuil. OHTOreHe3 IBETKOBOIO pPACTEHUS: CTPOEHUE

CCMCHU, CTaAUH PA3BUTHUA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTDb OPraHU3MOB
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IIpeamer u 3agaun reHeTuku. Mictopus pa3BUTHS T'€HETUKHU. BKitag pocCuicKux
U 3apyOexHbIX YU€HBIX B pa3BUTHE T'CHETUKU. MeTOAbl T'€HETHKHU
(rubpu10JI0rNYEeCKui, LUTOrCHETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHOBHBIE TEHETUYECKHUE MOHATUA. ['eHeTHYeCKash CUMBOJINKA, UCIIOJIb3yeMas B

CXeMax CKpelIUBaHUI

3aKOHOMEPHOCTH HACJIEI0BaHUs IPU3HAKOB, YCTaHOBJIEHHbIE I'. Menaenem.
MonorubpuaHoe CKpemmBaHue. 3aKOH €AMHOO0Opa3usi THOPHIOB MEPBOTO
nokosieHus. [lpaBuio JnOMMHHMpOBaHMs. 3aKOH pacIUEIUIEHHs IPU3HAKOB.
I'unoresa uncrotrel ramer. [lonHOE M HEMONIHOE JOMUHUPOBAHHUE.

JurubpugHoe ckpeuMBaHue. 3aKOH HE3aBUCUMOTO HACl€OBAHUS MPU3HAKOB.
[{uToreHeTnueckue OCHOBBI JUTMOPUAHOIO CKpEIIMBaHUA. AHAJIN3UPYIOIIEE
cKpeliuBaHue. Vcnonp3oBaHME — aHANM3UPYIOLIErO  CKpeLIMBaHUsA  JJIs

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CuerieHHoe HacnenoBanue npusHakoB. Pabora T. Moprana mo crerieHHOMY
HACJeIOBaHUIO TreHoB. Hapylienue cuemjieHUss T€HOB B pe3yibTare
KpOCCUHIoBepa. XpOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTU. | eHeTuueckue
KapThl.

I'eneruka mona. XpoMOCOMHOE OMpesesieHue IMoja. AYTOCOMBl U TOJIOBBIE
XxpoMocoMmbl. ['oMorameTHele M reTeporaMeTHbie opraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

W3meHunBoCTh. BBl M3MEHYMBOCTU: HEHACIIECICTBEHHAas M HACJEACTBEHHAs.
Ponp cpenpl B HEHAcIEICTBEHHOW  W3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOJU(PUKATMOHHON W3MEHYMBOCTU. BapuanuoHHBII psii U BapualMOHHAs
kpuBagd. Hopma peaknum npusHaka. KoiauuecTBeHHblE M KAaueCTBEHHBIE

MPU3HAKU U UX HOpMaA pCaKINH. CBoiicTBa MOI[HCI)HK&HHOHHOﬁ HN3MCHYHMBOCTHU

HacnenctBeHHas, WM TE€HOTUIMYECKas, W3MEHYMBOCTb. KoMOMHAaTHBHas
W3MEHYMBOCTb. Melo3 U TOJIOBOW IMpolecc — OCHOBA KOMOMHATUBHOMN
W3MEHYMBOCTH. MyTanMoHHass W3MEHYUBOCTh. Kraccudukarus MyTanuin:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ IPUYMHBI MyTaluil. MyTareHHble
(bakTopsl. 3aKOH TOMOJIOTHYECKUX PSAAOB B HacaeICTBEHHOM n3menunBocty H.U.

BasuiioBa

I'enernka uyenoBeka. Kapuorun uenoBeka. (OCHOBHBIE METOABl TE€HETHUKH
YeJIoBeKa: TeHEAIOTHYCCKUH, OJIM3HELIOBEIN, IIUTOTCHETUYCCKUH,
OMOXMMHYECKUN, MOJEKyIspHO-TeHeTndeckuil. CoBpeMEeHHOE OmpeJeeHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKE, B TOM UHUCIE C
nomotneto [I[P-ananuza. HacnencTBeHHble 3a00ieBaHUS YeOBEKA: TE€HHbIE
0071€3HU, 0OJIE3HHU C HACJIEICTBEHHOH MPEeapacroioKeHHOCThIO, XPOMOCOMHbBIE

6one3nu. ComaThueckue W TeHepaTUBHble MyTanuu. [IpuHLIUIBI 370pOBOTO
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o0pa3a >KU3HHU, JWArHOCTUKH, NPOPHIAKTUKA U JIEYCHHS TIEHETUYECKHX
Oone3nell. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBaHHE. 3HAYCHHE MEIUIIMHCKOM

ICHCTUKHU B IIPEAOTBpalICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHUH YeIOBEKA
CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Cenekiusi Kak Hayka M IpoLecC. 3apOKICHHE CEJNEeKIMU M JOMECTHKALUS.
VYuyenne H.M. BaBunoBa 0 MeHTpax MNPOUCXOXKIECHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl IpOMCXO0XKIEHNS JOMAIIHUX KUBOTHBIX. CopT,
1I0pOJa, IITaMM

CoBpeMeHHbIE METOJbl CeNeKUMU. MaccoBbIi M HHIUBUAYAIbHBIA OTOOPHI B
CEJIEKIIMM DPACTEHUM M KUBOTHBIX. OLleHKa 3KcTepbepa. biamskopoacTBeHHOE
cKkpemiMBaHue — UHOpuAMHr. Yucras nuHus. CKpeuMBaHUE YHUCTBIX JIHMHHM.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelrBaHue — ayTOPUAMHT.
Otnanénnas rubpunmzauus u e€ ycnexu. VICKyCCTBEHHBbI MyTareHe3 u
IIOJIyYEHUE TOJUILIONAOB. [IOCTHIKEHMSI CEJIEKUMM DPACTeHUH, JKUBOTHBIX H

MHUKPOOPraHu3mMOB

buorexHonorust Kak oOTpaciab IPOU3BOJACTBA. ['€HHas WHXKEHepusA. OTamsbl
coznanus pekomOunantHoit JIHK u TpaHcrennsix opranusmos. Kierounas
nwkeHepus.  Kilerounsle  KynbTypbl.  MHEKpPOKIOHaIBHOE  Pa3MHOKECHHE
pactenuii. KiloHMpOBaHME  BBICOKONPOJAYKTHUBHBIX  CEJIBCKOXO3SIMCTBEHHBIX
OpPraHu3MoOB. DKOJOrMYeckue M studeckue npodinembl. MO — reHernuecku

MOHH(bHHHpOBaHHBIC OpraHU3Mbl

11 KJIACC

Kon

11

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

DBOJIOIMOHHASA OMOTOTHUS

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CeuzerenscrBa  sBomrounu.  [lageoHTosmormdyeckue:  MOCIEAOBATEIBHOCTH
MOSIBJICHUS BHJIOB B MAJIEOHTOJOTHYECKON JIETONMUCH, IEepPeXOAHble (OPMBI.
Buoreorpaduyeckue: cxonctBo W paznuuue ¢GayH U QIOp MaTEPUKOB H
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJICTBA U Pa3InyMsi SMOPHOHOB Pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHUTEIBbHO-AaHATOMUUYECKHE: TOMOJIOTHYHbIC, aHAJIOTHYHbBIE,
pYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METa0ONMYECKUX IyTeH y Bcex

OpraHu3MOB
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OomouronHass teopus Y. [apBuna. Ilpennocbuiku  BO3HUKHOBEHUSA
napBuHU3MA. JIBWXKyIIME CHUJIBI SBOJIOUMHU BUAOB 10 JlapBuHY (M30BITOYHOE
pa3MHOXKEHHE MIPU OIPAaHUYEHHOCTH PECypCOB, HEONpPEAeIEHHAs U3MEHUUBOCTbD,

0opn0a 3a cyIecTBOBaHUE, €CTECTBEHHBINA 0TOOD)

Cunrernueckass Tteopust s3Bomouuu (CTD) U OCHOBHBIE €€ IOJIOKEHHUS.

MukposBomrorys. [Tonmysamnus Kak eIMHULIA BUIA U SBOJTIOIUN

JBwxymue cuibl ((GpakTopsl) SBOJNIOLUHM BHIOB B INpHpOAE. MyTaluOHHBIH
nporecc U KOMOMHATUBHAS W3MEHYHMBOCTH. llOMyNslMOHHBIE BOJHBI M JApeid
reHoB. M3omsuus u murpanus. EcrectBenHsiit ot00p — Hanpapistomuil Gakrop
sBomonud. POpMBbI €CTECTBEHHOTO 0TOOpA.

[IpucriocoOaeHHOCTh  OpPraHM3MOB KaK  Pe3yJbTaT d3BOMIONUH. [IpuMmepsr
nprucnoco0IeHnit y opranu3MoB. ApoMOp(O3bl U UAN0AIANITALINH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHBIE (hOpMBI BUI000pa30BaHUS:

reorpadgu4ecKkoe, FIKOJIOTHIECKOe

MakposBomrorisi.  Dopmbl  IBOMIONUH:  (HUIETHYECKAs,,  JWBEPreHTHas,

KOHBEpreHTHas1, napaiesnbHas. HeoOpaTuMocTh 3BONIIOLIUU
Bo3HuKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

JlonayyHbple IIpEACTABJIECHUS O 3apOXKACHUM JKU3HU. HaydyHbple TIUIOTE3BI
BO3HUKHOBEHHUS HM3HM Ha 3emie: aOuoreHe3 W MaHcHepMus. XUMHUYEcKas
IBOJIIOLIMS. OKCIIEPUMEHTAIBLHOE TOJTBEPKICHUE XHUMHUYECKON SBOJIIOIMH.
HauanbHble sTanbl Ounonorumdeckoil ssomtonuu. ['mnoresa PHK-mupa. Ilepsbie

KJICTKHU U UX 3BOJIFOIUA. cDOpMPIpOBaHI/Ie OCHOBHBIX I'PYIIII J)XKUBBIX OPraHU3MOB

PazButue xu3Hu Ha 3emse 1o spam u mnepuojam. Kartapxein. Apxeiickas u
npotepo3oiickast apel. [lameos3oiickas spa u e€ nepuoisl: KeMOpHICKUH,
OPIOBUKCKHM, CHUJYPUICKHH, JI€BOHCKHI, KAMEHHOYTOJbHBIA, MEPMCKHUU.
Me3o301ickas 3pa U €€ NEepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHozolickass »spa W €€  MNepuoJbl:  NAJCOTCHOBBIM, HEOTCHOBBIH,
AQHTPOIIOICHOBBIM. XapaKTepUCTHUKA KIMMaTa M TEOJIOTHYECKUX IIPOLIECCOB.
OcHOBHBIE 3TaIbI 3BOJIOLNUN PACTUTEIBHOIO U KUBOTHOTO MUpPa. ApoMOp(o3bl y
pacTeHHid M JKUBOTHBIX. [losiBIEeHME, pacuBeT W BBIMHpPAHUE TPYNN >KUBBIX

OpraHU3MOB
Cucrema OpraHm4eckoro Mupa Kak oTpaxkeHue HBoiouud. (OCHOBHBIE
CHUCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB

SBOJ'IIOI_II/ISI YCJIOBCKaA. AHTpOHOHOTI/IH KaK Hayka. Pa3zButue HpCI[CTaBHCHI/Iﬁ 0

MPOUCXOKICHUHN desloBeKa. MeTonbl u3ydeHus aHTpomnorene3a. CxojacTtBa u
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3.1
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4.1

4.2

pa3ianuurs 4eaoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHHE YEJIOBEKA.
JBuxymue cuibl ((hakTopsl) aHTpororenesa. HaciencTBeHHass U3MEHUUBOCTD |
€CTeCTBeHHBIH 0TOOp. OOIIeCTBeHHBIM 00pa3 >XWU3HHW, HW3TOTOBJICHUE OpPYIUI

TpY/la, MBILLJIEHUE, PEYb

OCHOBHBIE CTaJUWM M BETBU SBOJIOLMM YEJIOBEKA: aBCTpaJomUTeKu, YenoBek
yMmenbid, YemoBek npsaMoxoisauuid, YenoBek HeaHAEpTAIbCKHM, YenoBek
pa3ymHbiii. Haxoaku MCKOMaeMbIX OCTaHKOB, BpPEMsl CYIIECTBOBAaHMsS, 00JIACTh

pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HH, OPyAUs

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINME pachl: €BpoNeouaHas (eBpasuiickas),
HErpo-aBCTPAIIONIHAS (3xBaTOpHanbHas), MOHTI'OJIOUIHAs (a3marcko-
amepuKaHckas). UepTbl IpUCIOCOOIEHHOCTH MIPEACTABUTENIEH YETOBEUECKUX pac

K YCIIOBUSIM CYIIECTBOBaHUA. ENMMHCTBO YenoBeueckux pac. Kpuruka pacuzma
Opranu3Mbl U OKpYyXkarolas cpeaa

OKosorus Kak Hayka. 3afayd W pasfiesbl 3KOJOrMU. MeToIbl 3KOJIOTHYECKHUX
UCCIIEI0OBaHUH. DKOJIOrH4ecKoe MUpoBO33peHHe. Cpelbl OOUTaHUs OPraHU3MOB:

BOJHAaA, HA3EMHO-BO3AyIIHAs, IOYBCHHAA, BHYTPHUOPTaHU3MCHHAsA

Oxonorudeckne  Qaktopel. Knaccudukamuss  sKomorudeckux — (HakTopos:
abuoTtnyeckue, OMOTHYECKHE W aAHTPOIOreHHBIC. JleHCTBHE SKOJOTUYECKHX

(bakTOpOB HA OPraHU3MBbI

AbGuoTtnueckue (hakTopel: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAN3M.
[TpucniocoOnenust OpraHu3MoOB K  JEHCTBHIO aOMOTHYECKHUX  (DaKTOPOB.

buonornyeckue PUTMBI

buotnyeckue Qaxropsl. Bunel OmoTmueckux B3aUMOJEHCTBUI: KOHKYpEHLHS,
XHUIIHWYECTBO, TMapa3uTHU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIEOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAINW3M, HeWTpanuzM. 3HaueHMe  OHMOTHYECKUX

B3aI/IM0I[€I\/JICTBI/II\/'I JJI1 CYIIECTBOBAHUS OPraHU3MOB B ITIPUPOJHBIX C006HIGCTB3X

DKOJIOTUYECKHE  XapaKTepUCTHKH  momyisiqud.  OCHOBHBIE — ITOKa3aTelH
HOMYJSALUHN: YUCIEHHOCTh, IJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, IMPHPOCT,
MUTpanus. JJnHaMuKa YUCTICHHOCTH TOMYJISIINH U €€ PeryJIsIHs

Coo01ecTBa U 3KOJIOTHYECKHE CUCTEMBI

CoobmecTBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buapl-momuHanTel. CBsi3M B

OHOIIEHO3€E

OKOJIOTUYECKHE CHCTEMEI (BKOCI/ICTCMH). [TonsTue 00 »dKocuUCTEeME U
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OuoreorneHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEIIECTB U MOTOK PHEPTHU B IKOCUCTEME.
Tpoduyeckue (muieBbie) ypOBHU O3KocucTeMbl. [luieBble LEMU U CETH.
OcCHOBHBIE TIOKA3aTeNIM HKOCHUCTEMBI: OMoMacca, MPOAYKIHS. DKOJOTHUYECKHE
NUPAMUJIBI:  TPOAYKIIMM, YUCICHHOCTH, Ouomacchl. CBOMCTBA 3KOCUCTEM:

YCTOMUYMBOCTD, CaMOperyisiius, pazsutue. CyKieccus

[TpuponHbie 3K0CHCTEMBL. DKOCUCTEMBI 03€p M peK. DKOCHCTEMA XBOMHOIO WIIH
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTpOTIOT€HHBIE 3KOCUCTEMBI. ATPO3KOCHCTEMBI. YpO03KOCHCTEMBI.
buonoruueckoe n X031HCTBEHHOE 3HAYEHNE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak ¢akTop ycTOWYMBOCTH 3KocucteM. CoxpaHeHue

OHOJOrHYeCKOro pa3HooOpasus Ha 3emiie

VYuenne B.W. Bepnaackoro o Owuocdepe. I'paHuisl, coctaB U CTPYKTypa
ouocdeprr. XKuoe BemectBo u ero ¢yHkuun. OcobeHHOCTH OHOC(Epbl Kak
100anbHOM dKOcHCTeMbl. Jl[MHaMHUuYecKkoe paBHOBecue M oOpaTHas CBS3b B
ounocepe. KpyroBopoTsl BemecTB W OMOTCOXMMHUYECKUE ITUKIIBI 3JICMCHTOB

(yrnmepona, azota). 3oHanbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIIU

YenoseuecTBO B Ouocdepe 3emin. AHTponoreHHble M3MEHEHUs B Ouocdepe.
['mo6asibHBIEC HKOJIOTUYECKUE TPOOTIEMBI.
OcHoBa palMOHANIFHOTO  YIpPAaBJICHUS MPUPOJAHBIMH pecypcaMu U HX

UCHoJib30BaHue. JlocTrykeHus: OMOIOrUY U OXpaHa MPUPOJIbI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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