MyHuuunajabHoe 0K0/I:KeTHOe 00111e00pa30BaTeIbHOE YUpeKIeHue —

cpeaHsisi 001meo0pa3oBarebHas mKoJa Ne 21

«CornacoBaHO»
3aM. TUPEKTOpa

Mensauk B.C.
29.08.2025 r.

PABOYAS ITPOT'PAMMA
yueOHoro kypca «buosorus»
s ooygarommxest 10-11 kmaccos

ba3oBblli ypOBEHB

r. Exkatepun0oypr 2025 roa



MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoit dexeparuu, a Takke IOJOXKCHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW IMPUPOJIBI U 00ECTICUCHUH
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
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHsI yUEOHOr0 Marepuaia ¢ y4eéToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B mporpamme 1o OHONIOTMM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM U TPEIMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosiorun (10—11 knaccel, 6a30BbI YpPOBEHb) pean30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJOTHUYECKOTO MBIIUICHHUS, MPEACTABICHUI O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpy)Karouled MpUpOIHON cpene.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe Mo OMOJOTHH yJeJIeHO BHUMaHHE HCIOJIB30BaHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS IKOJIOTUYECKU
[eJIeco00pa3HOro TMOBEACHUA B OKpYyXarolled MNpUpoAHON cpeae, aHalu3a
BJIMSTHUST XO3SHUCTBEHHOW JESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE TMPHUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH ISl pEIICHUs OJTHOM M3 aKTyalbHBIX 3a]a4 IIKOJIbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHe cpenHero o0mero oOpa3oBaHHUS 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (HOpMHUPOBAHMS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
KU3HH, SKOJIOTHYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  oOpa3oBaHMs, COLUAIU3ALMIU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, (PU3UKU, XUMUHU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B NpPOrpaMMe IO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTyphl, OMNpPEACNSIIONIME aJeKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3anuu u
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «KieTka kak Ouonornueckas cucrema», «OpraHu3M Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHust yueoHoro npeamera «buosorus» Ha 6a3oBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CHOCOOHOCTEH B MPOIECCE aHallh3a JAHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTUE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHHI U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTHYECKUX 3HAHUM JJISI TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHWE W COONIOACHHE MeEp NPO(HUIaKTUKA
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydennsi Onoaoruy Ha 6a30BOM yPOBHE CPETHEr0 001Iero o0pa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexeno), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCUpUKalMs, MOJAETUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWEe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. Y pOBHU OpTaHU3AIUU OMOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

Oo6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CcBoiicTBa OeikoB. buonoruueckue
GbyHKUIMUU OENKOB.



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

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOAOB, OEJIKOB U JIMIHUIOB KaK UCTOYHUKOB YHEPTUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOJIEUCTBUS
uzel u (akToB B HAYYHOM MO3HAHUU. MeTO/1bl U3yUEHUS KIETKH.

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

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

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHkIuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPUOJIH, DPECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

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

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

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

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

Tabmuupl u cxemsl: «llepuoanueckas TabnMila XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



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

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

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

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacCTEHUH,
KUBOTHBIX M OaKTepuUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenapaTax M HX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUs BEIIECTB U JHEPrUUM B TMOHUMaHUU
MeTabom3ma.

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

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

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

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BEIIECTB, BBIJICJICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/Ia.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«JHepreTuyeckuii oomen», «Ximopomnacty, «Potocunres», «Ctpoenue JHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYaAJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, Mpoucxoasiue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aromnTo3.

@DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: OecIoyioe U 1moyioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHWPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Menose. Kpoccunrosep. buosIOrMYecKuid CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU M Su4HMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIIETOK — TameT (CrnepMaro30ujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIE€HE3.
OcoOEHHOCTH CTPOCHHS SWIIEKIETOK U crepMaTo3ouaoB. OmiogoTBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. [loctamOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsAMOE, HempsMoe (IMUYMHOYHOE). BiusHue



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

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe u HenmpsiMoe pa3BuTUE», «['aMeToreHes3 y MIEKONUTAIOMINUX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJENb-allUInKauus «/leaeHue KIEeTKn», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOEHHsS TOJOBBIX KIJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuky. Mcropus pa3Butus reHeTUKd. Poibs nurtosioruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeTonapl TreHeTUKH (THOPUIOIOTUYECKH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonHorubpuHoe CKpeluMBaHWe. 3aKOH €IMHO0Opasusi THOPUIOB TMEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTnueckre  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

M3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOCTBa MOAM(PUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U NMpUYMHBI MyTaluii. MyTareHHble (paKkTOphI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IIMTOICHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIE3HU C HACJIEJCTBEHHOM MpPeapacnoyio)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MIPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHNN YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
LUTOTCHETUYECKasd OCHOBAa», «3aKOH PACHICIUICHUS W €ro LHUTOreHETUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI ~ JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HaCIEIO0BaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MoaeNU-amIuKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe PadoThI:

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

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPEapaTaxy.

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

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka MU IpoLecC. 3apOXKIACHUE CEJIEKIUU U JTIOMECTUKALU.
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
CEJICKIIMM DPACTEHMM M JKUBOTHBIX. OLeHKa 3Kcrephepa. BIIM3KOpOACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJMIUIONIOB. JIOCTMIKEHMS CENeKUMU pAacCTeHUH, >XWUBOTHBIX U
MHKPOOPraHU3MOB.

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

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

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel u cxeMbl: kKapta «L[eHTpbl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIHMH PAacTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUHU. BOJIIOLMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoacTBO U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeaeEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B mpupojae. MyTalMOHHbBIN
MpOIECC M KOMOMHATHUBHAsT M3MEHYUBOCThH. [lomynsiiMoHHBIE BOJHBI U Jpeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIil 0oTOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(h03bl U UIMOA AT TAIINH.

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

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHne OT HeclelHaIM3UPOBAaHHBIX MpeakoB. [Iporpeccupytoias
crieruanu3anys. AJanTuBHAs paguarus.

JlemoHcTpanum:



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

Tabmue! 1 cxembl: «Pa3BuTHe OpraHMUECKOTO MUpPA Ha 3emiie», «3apOoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKkymne cuibl 3Boonun», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KoJuieKuus «PopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJna).

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

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

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPENCTaBICHHUS O 3apOXKACHMHM >KU3HU. HayuHble THMNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONUSL. AOMOTEHHBIM CHHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavanbHble 3Tanbl
ouonornyeckor sBomonuu. ['nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJICTKU. [IepBbie KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mepuoabl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

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

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopbl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblii. HaXxonku HCKOIaeMbIX OCTaTKOB, BpeMs CYILIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckas).  YUepTel  MPHUCIOCOOJIEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHOBeHHe COJIHEUHOM CHCTEMEI», «Pa3BuTHe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MecCTa MaJCOHTOJIOTUYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpTalblla, KPOMaHbOHIIA), CIICTIKA WU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMmaeMbIX OCTAaTKOB PacTeHUU U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbe. JIeHCTBHE HSKOJOTUYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepamus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApPaKTEPUCTUKHA Momysiuud. OCHOBHBIE IIOKAa3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

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

Tabmunpl u cxemsl: kapta «lIpuponusie 30Hb1 3emun», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

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

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOiiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUIOBaS,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PeAYIIEHTh. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
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 QaxTtop ycToluMBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCME U oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoémay», «ArpoueHo3», «lIpumepHbie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsiI3HEHUS] BO3[yXa U TPYHTOBBIX BOA», «llouBa — BakHEWIIash COCTABIIAIOIIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Oumochepbi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anrukamnus « TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
pPacTeHUN U )KUBOTHBIX.



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

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHUS OOYyYalOIMMHUCA TporpaMM CpeAHEro oOliero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeaMeTa «bHOoorus» JOCTUrarTCS B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI U CIOCOOCTBYIOT TIpOlleCCaM CaMOMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickor denepauuu, MpUpPOIE U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCIIMTAHUS S

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

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

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpH OOCYXKIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIE€pE.l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

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

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXKE€HHMIO W 3ammuTte OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

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 TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO 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 TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IIEHHOCTH TIPaBWJI HWHAMBHIYyAIbHOTO ¥  KOJUIGKTHBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

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

UHTEpEC K pa3Nu4yHbIM cdepaM mpodhecCHOHATBFHOU AeSITeIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIICHHWE K MPHUPOAEC KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

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

OCO3HaHHWE TI00ATBHOTO XapakTepa IKOJOTUYECKUX MpoOIeM U TyTed X
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOTO0 MBIIUIEHUS, SKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIESTETBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKON KYyJIBTYpPbl KaK CpEICTBA
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKpYKalolleM MHUpPE KaK O €AMHCTBE IPHUPOJIbI, YEJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypCHbiE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C 1IEeJIbIO TTOTYYEHHUsI TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AESATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHMS ydyeOHOTO 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 (BELIECTBO, PHEPTUs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

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

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

MertanpeameTHble pe3ynbTaThl OCBOCHHUS IMPOTrpamMMbl CPETHEro OOIIETro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMM TPUEMBI JIOTUYECKOTO MBIIUICHHS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3a]aBas IapamMeTpbl M KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

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

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABISTh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUMI  Pa3HOTO  pojAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTEACTBUN JESTEIbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU YY€OHO-HCCIIETOBATENBCKON U MPOSKTHOU JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

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

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH IEJICHAINIPABICHHBIN TOUCK TMEepeHoca CPEACTB M CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3aX [aHHBIX, B VIHTepHETE), aHAIU3UPOBATH



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

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpMaIMKM, HEOOXOIUMOM JIJIsl BBIMOJHEHUS YYCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
Oounosiorunyeckor nHpopmaIuu (CXeMbl, TpapuKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NIPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBa
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIICCTBIATH KOMMYHHUKAIIMH BO BCeX cepax KM3HU, aKTUBHO y4aCcTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMajora Wik JUCKYCCUH);

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

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOICH, MPOSIBIATh YBAXKUTEIHHOE OTHOIIECHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

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

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAWBUIYaJTbHON
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN Ka)KJIOTO 4JIeHA KOJUIEKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAaJa M KaXXIOr0 yYaCTHMKAa KOMaH[bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHWOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]aul B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTO MpeMETa Ha OCHOBE JINYHBIX NMPEANOUYTEHUIH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTENbHBIN H
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpILIAEMBIX JIEMCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX PpPE3YJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ceOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
IpeoOpa3OBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWMOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJECpPkKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUI:
JKWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEH BeElIeCTB U IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssiius), ypOBHEBask OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasl J0TMa MOJEKYJIsipHON Ouosnorum), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NPEBPALICHMs] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMN, JIJISl MPUHATUS NMPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJOTMM 1 PalMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOIHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHUKOB (CpeAcTBa MacCcOBOW MH(pOpMaLIMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ass 6MOJIOTHYECKYI0 MH(POPMALIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M IMOHSITHIA:
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIOLUS, ABIKYIINE CUJIbI ((haKTOPBI) IBOJIOLNH,
IPUCIIOCOOIEHHOCTh OPraHHU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas pamMua, Onoreonenos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuennst o 6mochepe B. W. Bepranckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABUKEHUE  THUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXIy HWCCICIyeMbIMH BEIIMYMHAMH, OOBSICHCHHE ITOTYYCHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOpPWA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJOB, IMOMYJAINHWA, TNPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, MEpEeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONMOTEHHBIX HW3MEHEHUH B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHUSI NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIS1 PAIIMOHATILHOTO TPUPOIO0TIOIH30BAHUS;

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

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYTI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYYHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJIOOANbHBIE  AKOJOTMYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE THMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumenoBanue pa3jaesioB
n/m H TeM NPOrpamMmbl Kouun4yecTBo yacos

Kontpoabubie IIpakTnueckue

Bcero
' padoThI padoThI

buonorus kak Hayka 2

JKuBrle cucTeMBI U UX

1
OpraHu3aIus
XUMHYECKUHN COCTaB U 3
CTPOEHHUE KIIETKU
KuzneneaTenbHOCTb KJIETKH 6
Pa3zmHOXeHue u
WHUBU1yaJIbHOE Pa3BUTHE 5
OpraHU3MOB
HaciencTBeHHOCTE U 3
W3MEHYHBOCTH OPTaHH3MOB
Cenekuusi OpraHu3MOB. 3
OCHOBBI OMOTEXHOIOTUA
PeszepBHOe Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

0.5

1.5

34 0

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41c292

but6mmorexa [ITOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c292

4


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

11 KJIACC

JIeKTPOHHbBbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeM
n/n KonnyecTBo yacoB  oOpa3oBaTelibHbIE
NMPorpamMmbl
pecypchbl
Kontpo e IIpak ecKue
Beero POJILHBI PAKTHYECKH
padoThI padoThI

DBOJIIOLIMOHHAS 9 1 bubmuorexa [JOK
OHoIorus https://m.edsoo.ru/7f41cc74
BosaukHOBeHUE 1

a3BUTHE KU3HU Ha 9 0.5 bubmorexa LOK
p ' https://m.edsoo.ru/7f41cc74
3emiie
Opranusmsl 1 5 1 bubnuoreka [JOK
OKpy>Karolas cpeaa https://m.edsoo.ru/7f41cc74
CooOmiecTBa 1
9KOJIOTHUECKHE 9 Bubmorexa ITOK

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

CUCTEMEI
Pe3epBHOE Bpems 2 bubmorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5


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




Tema ypoka

KoHTpoJLHbIE
Bcero P
padoThbI

buonorus B cucreme HayK

MeTo/1b1 TO3HAHUS )KUBOU
npupoasl. [IpakTuueckas
pabota Ne 1
«Mcnons3oBanue
Pa3TUYHBIX METOJIOB TIPH
M3y4YEHUN OMOJIOTHUECKUX
00BEKTOBY

buonorunueckue CUCTCMBI,
IMpOLECChl U UX U3YYCHHC

XUMHUYECKUHN COCTaB KJIIETKH.

Bomau MHHCPAJIBHBIC COJIN

benku. CocTaB u ctpoeHne
OeJIKOB

DepMeHTBI —
OMOJIOTHYECKUE

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

IIpakTn4yeckue
padoTbI

Jlara
U3ydeHmust

0.5

0.5

DJIeKTPOHHbIE

uudgposbie

oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [JOK
https://m.edso0.ru/863e6122

bu6mmoreka [JOK
https://m.edso00.ru/863e6564

bu6mmorexa [IOK
https://m.edso0.ru/863e674¢e

bu6mmorexa [IOK
https://m.edsoo.ru/863e6b72

bu6nmoreka [JOK
https://m.edso0.ru/863e6b72



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

10

11

12

13
14

KaTaJIn3aTOPBI.
JlabGopaTopHas padota Ne 1
«M3yueHne KaTauTUYECKOU
AKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMHIIasbl WIn
Kartasas3bl)»

VrineBoanl. JIunuael

HyxienHoBbIE KUCIIOTBI.
ATO

Hcrtopus u meToasl
WU3YYEHUS KIETKH.
Knerounas Teopus

Kierka kak uenoctHas
JKHBas1 CUCTEMA

CrtpoeHune 2yKapuoTHUECKON
kietku. JlaboparopHas
pabota Ne 2 «3yuenue
CTPOEHHUSI KJIIETOK PACTEHHH,
KUBOTHBIX, TPUOOB 1
OaxTepuii Mol MUKPOCKOIIOM
Ha TOTOBBIX
MHUKpOIpernaparax 1 ux
OTIHCaHHE»

OO0OMeH BEIIECTB UIIN
MeTaboIn3M

dorocunaTe3. XeMOCHUHTES

DHepreTUIecKuii 0OMeH

0.5

bu6mmoreka [JOK
https://m.edso00.ru/863e6870

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

bu6mmoreka [IOK
https://m.edso00.ru/863e6e88

bu6nuoreka [IOK
https://m.edso0.ru/863e6ff0
https://m.edso00.ru/863e716¢

but6mmoreka [IOK
https://m.eds00.ru/863e766¢

bu6nuoreka [IOK
https://m.eds00.ru/863e7c98

but6mmoreka [IOK



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

15

16

17

18

19

20

21

22

23

JKv3HEHHBIN IUKJI KJIETKHU.
Jlenenue kaeTku. MuTos.
JlaGopaTtopnas pabora Ne 3
«Habmonenne Muto3a B
KJIETKaX KOHYMKa KOPEeITKa
JyKa Ha TOTOBBIX
MHUKpOIIpenaparax»

Bbuocunres Oenka. Peakuus
MaTpUYHOIO CUHTE3a

Tpancnsus — OGHOCUHTE3
Oenka

Hexnerounsie ¢popmbl
KHU3HH — BUPYCHI

DopMBI pa3MHOKEHUS
OpraHU3MOB

Meiios

OO6pa3zoBaHue 1 pa3BUTHE
MIOJIOBBIX KJIETOK.
Omnno10TBOpEHHE.
JlaGopartopHas pabota Ne 4
«M3y4enue crpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenaparax»

I/IHIlI/IBI/IIlyaJ'IBHOC Pa3sBUTHUC
OpTraHnu3MOB

['eneTnka — Hayka o

0.5

0.5

https://m.edsoo.ru/863e7aae

bu6nuoreka [JOK
https://m.edsoo.ru/863e7dc4

bubnnoreka IIOK
https://m.eds00.ru/863e796e

bubnnoreka IIOK
https://m.eds00.ru/863e796e

bubmuorexa [JOK
https://m.edso00.ru/863e7540

bu6nuoreka [IOK
https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e

bu6mmoteka [IOK
https://m.edsoo.ru/863e7f4a

bu6nuoreka [IOK
https://m.edso0.ru/863e81b6

bu6nuoreka [IOK
https://m.eds00.ru/863e8436

but6mmoreka [IOK



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

24

25

26

27

28

HaCJICACTBCHHOCTHU U
N3MCHYNBOCTH

3aKOHOMEPHOCTHU
HacJIEJOBaHMsI IPU3HAKOB.
MonorubpuaHoe
CKpEILIUBaHUE

Jurndpumnoe
CKpelIuBaHue. 3aKoH
HE3aBHCHUMOTO
HACJICJIOBAHMSI IPU3HAKOB

CueruieHHOE Hacae10BaHNe
npu3HakoB. JIabopaTopHas
pabota Ne 5 «3yuenue
pe3yJIbTaToB
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKpELUBaHUS Y JPO30(HIIbI
Ha FOTOBBIX
MHKpOIpenaparax»

I'eneruka noina.
HacnenoBanue npusHakos,
CLEMJIEHHBIX C IIOJIOM

N3MeHYnBOCTb.
Heunacnencreennas
U3MEHYUBOCTD.
JlaGopaTtopnast pabota Ne 6.
H3yuenue
MOIU(DUKAITHOHHOM
M3MEHYUBOCTH, IOCTPOCHHE

0.5

0.5

https://m.eds00.ru/863e86f2

bu6nmoreka [IOK
https://m.eds00.ru/863e8878

bubmuorexa [JOK
https://m.edso00.ru/863e89a4

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

bubmmoreka [IOK
https://m.eds00.ru/863e8c60

but6mmoreka [IOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

29

30

31

32

33

34

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

BApUALIMOHHOTO psifia U
BapUAIMOHHON KPUBO»

HacnencrBenHnas
U3MEHUYUBOCTb.
JlaGopaTtopnast pabora Ne 7.
«AHanu3 MyTauui y
Ipo30(UIIbl HA TOTOBBIX
MUKpOTIpenaparax»

I'eneTuka yenoBeka

PesepBHBIi ypOK.
O06001menue no Teme
«HacnencrBeHHOCTD U
WU3MEHUYUBOCTb OPraHU3MOB
Cenexuus Kak HayKa u
mpouecc

MeToasl U JOCTHXKEHUS
CEJIEKIIUH PACTEHUN U
YKUBOTHBIX

buorexHomorus kak OoTpaciib
IMPpOU3BOACTBA

34

0.5

Bbu6nuoreka [IOK
https://m.edsoo.ru/863e8efe

bubnnoreka IIOK
https://m.edso00.ru/863e8d78

bu6nuoreka [IOK
https://m.edso00.ru/863e9214

bubnuoreka [IOK
https://m.edso00.ru/863e9214

bu6mmoreka [IOK
https://m.edso00.ru/863e9336

4


https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11

Ne
n/n

KJIACC

Tema ypoka

KonTposabHbie

Bcero
padoThI

DBOIIIOHUS U METOMBI €6
W3Y4YCHUS

Hcropus pasButus
IpeJCTaBIeHUN 00
IBOJIIOLIMH

MuxkposBonronus

[Monmynsiums kax
3JIeMEHTapHasi €qUHUIA
BUJIA U 3BOJIOIMHH.
JIaGoparophas pabota Ne 1
«CpaBHeHUE BUJI0B 110
MOP(OJIOTHUECKOMY
KPUTEPHIO»

JIBUOKyIIHE CUTIBI
(a1emeHTapHBIE PAKTOPHI)
HBOJIIOLIH

EcrecTBennsbIit 0T00Op 1 €ro

¢bopmbl

KoaunuecTBO 4acoB

IIpakTuyeckue
padoThI

Jlara
U3ydeHmust

0.5

DJIeKTPOHHbIE

uudgposbie

oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/863ea20e

bu6mmoreka [IOK
https://m.edso00.ru/863e9570

bu6mmorexa [IOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.eds00.ru/863e99c6

bu6mmorexa [IOK
https://m.edso0.ru/863e9da4

bu6mmoreka [{JOK
https://m.edsoo.ru/863e9ed0



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

10

11

12

13

14

15

Pe3ynbTaTe! 3BOMIOLMY:
MPHUCIIOCOOJICHHOCTD
OpPTraHu3MOB U
BUI000pa3oBaHueE.
JlabopaTopHas paborta Ne 2
«Onucanue
MPUCTIOCOOJICHHOCTH
opranusma u e€
OTHOCHUTEIIEHOTO XapaKTepay

Hanpagnenus u nytu
MaKpO3BOJIOIHH

H606paTI/IMOCTI> 3BOJIIOIIHUH

Wcropus xu3nu Ha 3emiie u
METO/IbI €€ U3yYEHUS

['unoTte3sl NPOUCXOKACHUS
JKA3HU Ha 3emiie

PasBurne xu3uu Ha 3emie
0 paM U Meproam

OCHOBHBIE dTaNbl 3BOJIFOITUHN
PACTUTCIIBHOTO U )KUBOTHOT'O
mupa. [IpakTuueckas padbora
Ne 1 «MI3yuenue
HCKOIIaeMBbIX OCTaTKOB
pacTeHHi U )KUBOTHBHIX B
KOJITIEKIIHSIX

CoBpeMeHHas cuctema
OpPTraHUYECKOTO MUpPa

OBOIIIOLHNS YEJIOBEKA

0.5

0.5

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

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

bu6nuoreka [IOK
https://m.edsoo.ru/863ea5a6

bubmmoreka [IOK
https://m.edsoo.ru/863eabbe

but6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

but6mmoreka [IOK
https://m.edsoo.ru/863ea48e

bu6nuoreka [IOK
https://m.edsoo.ru/863eac2c



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

16

17

18

19

20

21

22

23

24

(a"nTpomnorenes)

JBwxymue cuitbl (axTops)
aHTpOIIOTeHE3a

OcCHOBHBIE cTaanun
3BOJIIOIIMHN YCJIOBCKA

Yenoseueckue pacsl U
IPUPOJIHBIE aJanTalluK
4eJI0BEKa

PesepBHBII ypOK.
O06006menne o Teme
«Bo3HHKHOBEHUE U
pa3BUTHE KU3HU Ha 3eMIIe»

DKonorus Kak HayKa

Cpensl oOuTanus u
9KOJIOTHYeCKHEe (PaKTOPBI

AOuoTtuyeckue (HaxTopsl.
JlaGopaTtopnast pabota No 3.
«Mopdornoruueckue
O0COOEHHOCTH pacTeHU U3
pa3HbIX MECT OOUTAHUAN.
JlaGopatopHas pabota Ne 4.
«BnusHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB
KoJIeyca»

BuoTtnueckue akropsl

DKOJIOTUYECKHE
XapaKTEePUCTUKU

0.5

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/863ead44

bu6nuoreka [JOK
https://m.edsoo.ru/863eaea?2

bubnnoreka IIOK
https://m.edsoo.ru/863eafec

bu6mmoreka [IOK
https://m.edso0.ru/863eb10e

bu6nuoreka [IOK
https://m.edso0.ru/863eb348



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

25

26

27

28

29

30

31

32

33

34

nonyisauuy. [Ipakruueckas
paborta Ne 2 «IToxcuér
IJIOTHOCTHU MOMYJISIIUA
Pa3HBIX BUIOB PaCTECHUI)

Coo01ecTBa OpraHu3MoB —
OuoLEeHO03

DKOJIOTHYECKHE CHCTEMBI
(3KOCUCTEMBI)

OcHoBHbIE TIOKa3aTeNn
9KOCUCTEMBI.
DKONIOTHYeCcKUe MUPAMUJIbI.
CBoiiCTBa IKOCUCTEM.
Cyxkueccus

[TpupoaHbIe SKOCUCTEMBI
AHTpPOIIOTE€HHBIE
HKOCHUCTEMBI

buocdepa — rnobanpHas
JKOCUCTEMA 3EMIIU
3aKOHOMEPHOCTH
CYIIEeCTBOBaHMS OHOCGEpEI
YenoseuecTBo B Ouochepe
3emun

Cocy1iecTBoBaHNE MPUPOIBI
U YeJIOBeUeCTBa

Pe3epBHBIN ypoOK.
O06o0011eHNE TEMBI
«Coo0riecTBa 1
HKOJIOTHYECKUE CUCTEMbD)

Bbu6nuoreka [IOK
https://m.edsoo.ru/863eb46a

bu6nmoreka [IOK
https://m.edsoo.ru/863eb46a

bubnuorexa [JOK
https://m.edsoo.ru/863eb5fa

bu6nuoreka [IOK
https://m.edso0.ru/863ebh5e

bu6mmoreka [IOK
https://m.edso0.ru/863ebd16

bu6nuoreka [IOK
https://m.edso0.ru/863ebale



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

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

CopMupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-
Hay4yHOM KapTHHBI MUpa U HAYYHOI'O MUPOBO33PEHMS; O BKJIAJE€ POCCUMCKUX
1 3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH; (HYHKIMOHAIBHON

I'PaMOTHOCTH Y€JIOBCKaA JJId PCHICHUA ) KU3HCHHBIX 3a/1a4

YMeHue packpeiBaTh COJEPKaHWE OHMOIOTHYECKUX TEPMHUHOB W TIOHSATHH:
JKU3Hb, KJIETKA, OpraHu3M; MeTa0oiau3M (0OMEH BeIIeCTB W IMpeBpalleHue
SHEPTrUM), TOMEOCTa3 (CaMOpEryJslus), YpOBHEBas OpraHU3AIMS KUBBIX
CHUCTEM, CaMOBOCIIPOM3BEICHHE  (PENpOAYKILHs),  HaCJIEICTBEHHOCTb,

HU3MCHYUBOCTDB, POCT U PA3BUTHEC

YMeHne wu3naratb OWOJOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAas,
mytanuoHHasi), 3akonbl (I. Mennens, T. Moprana, H.1. BaBunoBa) u
yuyeHHss (0 LIEHTpaX MHOrooOpa3us U MPOMCXOXKAECHUS KYyJIbTYPHBIX
pacrennit H.M. BaBuiosa), ompenensiTb rpaHHUIbl MX HPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BiIaieTh METOIaMH HAYyYHOTO TO3HAHUS B OMOJIOTHH (HAOJI0IeHNe
U ONKMCAHHWE J>KUBBIX CHCTEM, TIPOIECCOB H SIBJICHWUW; OpraHu3alus Hu
mpoBeJicHNEe OWOJOTMUYECKOTO OJKCIEPUMEHTA, BBIIBWKEHUE THUIIOTE3HI,
BBISIBJICHHE 3aBHCUMOCTH MEXAY HCCIEAYEeMbIMH BETUYMHAMU, OOBSICHEHHE
MOJTYYEHHBIX PE3YJIbTATOB, UCIOJIH30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH U

3daKOHOB; YMCHUC JCJIaTh BbIBOJbI HA OCHOBAHUH TTOJTYUCHHBIX pe3yJ'ILTaTOB)

YMeHHe BBIACIATh CYIIECTBEHHbIE IPU3HAKH BUPYCOB, KIIETOK MPOKAPHUOT U
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH
MpOIECCOB OOMEHa BEIIECTB M MPEBpAIlEHUs DSHEPrUM B  KIIETKE,
(dboToCHHTE3a, MIACTUYECKOTO M JHEPreTUYecKOoro oOMeHa, XEMOCHHTE3a,
MHTO3a, M€i03a, OIUIOJOTBOPEHHUS, Pa3MHOXKEHHS, HWHIUBUIYAIBHOIO
pa3BUTHA OpraHu3Ma (OHTOI'€HE3)

YMeHue npuMeHsTh NOJydeHHbIE 3HAHUS JJIs 0ObSCHEHUS OMOJIOTMYECKUX
IIPOLIECCOB W SBICHUM, Ul TPUHATHS DPAKTUYECKUX PEIICHUM B

MOBCEHEBHOM KU3HU B LETSIX 00ecrieueHust 0€30MacHOCTH CBOETO 370POBbS



10

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

U 3/0pOBbSl OKPYKAIOLIMX JIIOJEH, COONIIOJCHUS HOPM TPaMOTHOTO
IIOBE/ICHUS B OKPY’KaIOILEH NPUPOJHON Cpele; TOHUMAaHUuE HEOOXOAUMOCTH
MCIIOJIb30BaHUs JJOCTUKEHUIM COBPEMEHHOM OMOJIOTUU U OMOTEXHOIOTHM JIst

paHOHAJIBHOI'O IIPUPOAOIIOJIIL30BAHUA

VYMmenune peiatb OSJICMCHTApPHbIC T'CHETHYCCKUEC 3aJadd Ha MOHO- H
,Z[I/IFI/I6pI/II[H06 CKp€HIMBAaHUE, CHCIIIICHHOC HACICAOBAHUC, COCTABJIATE CXEMBI
MOHOI' I/IGpI/II[HOI‘O CKpCIIMBaHUA JJIsL MMpcaACKasaHus HaCcJaCcJo0BaHUsA

IIPU3HAKOB y OPraHU3MOB

YMeHue BBINOJHATH Ja0OpaTOpHbIE M MpPaKTHYeCKHue pabdoThl, cOOII0aTh

MpaBujIa Ipu padoTe ¢ y4eOHBIM U JIA0OPATOPHBIM 00OPYI0BAHHEM

YMeHHe KpUTHYECKH OICHMBATh W HMHTEPIPETUPOBATH HH(OpMAIUIO
OMOJIOTMYECKOro COJEp)KaHusl, BKIIOYAIOIIYIO IICEBJAOHAYYHBIC 3HAHUS W3
paznuuHbix ucTouHukoB (CMU, HayyHO-ONyJsipHbIE  MaTepHalbl);
ITHYECKHE ACTIEKTHl COBPEMEHHBIX HCCICIOBAHUN B OMOJIOTHMH, MEIHIIMHE,

OMOTEXHOJIOTUH

YMeHue co3naBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOIIECHMS,
0000mas OMONOTUYECKYI0 HH(OPMALMIO U3 HECKOJIbKHX HMCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH MOHSATHHHBIN alrapar ouonoruu

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CdopMUpOBaHHOCTH 3HAHUI O MECTE M POJIU OMOJIOTUM B CUCTEME HAYIHOTO
3HAaHUSl €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa U HAyYHOI'O MHUPOBO33PEHHUS; O BKJIA/I€ POCCUICKUX
1 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJOTHH; (HYHKIIMOHAIBLHON

T'paMOTHOCTH YCJIIOBCKA AJId PCIICHUA )XU3HCHHBIX 3a1a4

YMeHue packpbIBaTh COJEpKaHUE OMOJIOrMYECKHMX TEPMHUHOB U IMOHSTHI:
BUJ, TOMNYJSAUUs, TeHO(POH[, SBOJIONMS, IBUXKYIIHE CUIbl (PaKTOphI)
3BOJIIOLINH, MPUCTIOCOOIEHHOCTh OpraHHU3MOB, BUJI000pa30BaHUE,
9KOJIOTUYECKHE  (DAKTOpBI, SKOCHUCTEMA, MPOAYLEHTbI, KOHCYMEHTHI,
pEeNyLeHThl, LEeNu MUTAaHUS, HKOJOTHYECKas MUpaMuia, OHOTeoleHO3,
ouocdepa

YMenue wuznaratb OuOOTHYECKHE TEOpUH (dBOJIIOLMOHHAs Teopus Y.

JlapBuHa, CHHTETHYECKass TEOPHsI SBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH



(3apoapimieBoro cxonactsa K.M. bapa, uepenoBanus IJ1aBHBIX HallpaBJICHUN
u myreir oHBomonmu A.H. CeseprioBa, ydenus o Ouochepe B.H.
BepHajnckoro), omnpenensiTb TIpaHUIbl HMX HPUMEHUMOCTH K JKUBBIM

CHUCTEMaM

VYmMmenue BJIaACTb MCTOAAMH HAYYHOI'O IIO3HAHUA B ouoaoruu (HaGJ’IIO,Z[eHI/Ie
N OIIMCAHHE KHBBIX CHCTEM, IIPOLHECCOB H ﬂBHCHHfI; opraHusanusa H
IMPOBCACHUC OHOJIOrTYECKOI0 OKCIICPUMCHTA, BbIIBUKCHHUC T'UIIOTC3bI;
BBISAABJICHUC 3aBUCHUMOCTU MCKAY HCCICAYCMbIMH BCIIMUYUMHAMU, 00BSICHEHHE
IMOJIYYCHHBIX PE3YJIbTATOB, HUCIIOJIb30BAHHBIX HAYYHbBIX HOHHTI/Iﬁ, TeOpI/Iﬁ u

3aKOHOB; YMCHHCE A€JIaTh BbIBOJbI HA OCHOBAHUH ITOJTYUYCHHBIX peBy.]'II)TaTOB)

YMeHue BBIACTATh CYLIECTBEHHBIE IPHU3HAKM CTPOEHUS OHOJOIMUYECKUX
O0OBEKTOB: BUJOB, MOMYJISALMM, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTEOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH IPOILIECCOB HACIEICTBEHHOMN
U3MEHUYUBOCTH, €CTECTBEHHOT' O otbopa, BU000pa30BaHus,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB, JIEHCTBUS 3KOJIOTHYECKUX (PaKTOPOB Ha
OpraHu3Mbl, IIEPEHOCAa BEUIECTB M II0TOKA DJHEPIUM B HKOCUCTEMAX,
AHTPOIIOI€HHBIX U3MEHEHUH B DKOCHCTEMAX CBOEM MECTHOCTH, KPYTrOBOPOTA

BEILIECTB U OMOTCOXUMHUYCCKUX ITUKIIOB B OHochepe

YMeHne NpUMEHSTh MOJMYYCHHBIC 3HAHUS IS OOBSICHEHHS OMOJIOTHUECKUX
IIPOLECCOB M SABJIGHUHM, M TPUHATUS NPAKTHYECKUX PpELICHUM B
MOBCEHEBHOM JKU3HU B 1IEesIX oOecrieueHust 0€30MacHOCTH CBOETO 370POBbs
U 3J0pOBbSl OKPYKAIOLIUX JIIOJEH, COOMIOJIEHUsT HOPM TI'PaMOTHOTO
MOBE/ICHUS B OKPY’KaIoIllel MPUPOJHON Cpefie; TOHMMaHUue He0OX0IMMOCTH
UCTIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHON OMOJOTMM AJIS pallOHAIBLHOTO

MpUPOAOII0JIb30BAHU A

YMmenue peuiaTh 3JICMCHTAPHbBIC OHOJIOTHYECKUE 3aaa4i, COCTaBJIATh CXCMBI

MepeHoca BEIECTB U DHEPTHH B SKOCUCTEMAX (1IeTH MUTAHUS)

YMeHue BBHIIOIHATH J'Ia60paT0pHBIe U MPAKTHYCCKUC pa6OTLI, CO6J'II-O,Z[8.TB

npaBuiia Ipu padboTe ¢ yueOHBIM U JIaDopaTOPHBIM 000pyI0BaHUEM

YMeHue KpUTHYECKH OLEHUBAaTh U HUHTEPIPETUPOBATh HH(YOpPMAIINIO
OMOJIOrMYECKOro COJIepKaHusl, BKIIOYAIONIYIO ICEBIOHAyUYHbIE 3HAHHUS W3
paznuuHbiX HcToyHMKOB (CMU, HayuyHO-ONyJsipHBIE  MaTepHallbl);
paccMaTpuBaTh TJ00abHBIE HKOJOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH,

(GhopMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUITHIO
YMeHue coznaBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHHS,
000011ast OMOJIOTHYECKYI0 HMH(GOPMAIMI0 W3 HECKOJIbKHX HCTOYHHKOB,

T'paMOTHO HUCIIO0JIb30BaTh TMOHSITANHBINA armapar ouoJIornuu



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa
1

1.1

1.2

2.1

2.2

3.1

3.2

3.3

3.4

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

buonorusa xax HayKa

buonoruss — nHayka o xuBoil mpuposae. Ponp Ouonorun B ¢dopMupoBaHUU

COBPEMEHHOW Hay4yHOU KapTUHBI MUpa. CUCTEeMa OMOIOTUYECKUX HAYK

Metoabl NO3HaHUS KUBOM HpPUPOAbI (HAOMIOIEHHUE, SKCIEPUMEHT, OIMCaHUe,
U3MEpeHHe, KiIacCHU(UKaIys, MOJISIUPOBAHUE, CTaTUCTHYEeCKas o00paboTka

JTAHHBIX )
JKuBbie cucTeMbI M X OpraHu3aIus

Xuseie cucremsl (OnocucTeMbl) Kak MpeaMeT u3ydeHus Owmonoruu. CBoicTBa

OMoCHCTEM M MX pazHooOpasue

YpoBHU oOpraHu3anuy OHWOCHCTEM: MOJIEKYISIPHO-TEHETUUYECKUM, KIETOYHBIH,

OpraHU3MEHHBIN, MOMYISINOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIN
XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKU

XUMHUYECKUM COCTaB KJICTKM. XHMHUYECKHE JJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma mu MHHCPAJIbHBIC BCHICCTBA. cI)yHI(I_[I/II/I BOJbI H

MHHCEPAJIBbHBIX BEHIICCTB B KJICTKC. Ho;mepmaHI/Ie OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€NKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3zameHnnMble 1 3aMEHUMbIE AMUHOKHUCTIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y POBHHU
CTPYKTYpbl O€NKOBOW MOJeKyjdbl (NepBUYHAs, BTOpPUYHAs, TpPETHUYHAs U
YeTBEPTUYHAs CTPYKTypa). XHUMHYECKHe CcBoiicTBa OenkoB. buonorndeckue
(GyHKIIMN OEIKOB.

®epMeHTHl — Ouosornyeckue katanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cybcrpatHast crneunpudHoctb. Kodepmentsl. Butamunbel. OTnnuus

(I)epMCHTOB OT HCOPTAaHUYCCKUX KaTalIn3aTOPOB

VYrneBoabl: MOHOcaxapubl (TIIOKO3a, pud03a M AE30KCHUpHu003a), IrUcaxapuibl
(caxaposa, JlakTO3a) W TMOJHCaXxapuabl (Kpaxmall, TIUKOTEH, IIEJUT0JI03a).
buonornueckue GyHKIIMN yTIE€BOIOB.

Jlumuaer:  Tpurauuepuabl,  crepounabl,  (pochomunuasl.  'mapodriibHO-
ruapodoOHbie cBoicTBa. buonornueckue ¢yHkuuu nunuaoB. CpaBHEHUE

YriieBOJ40B, OCIIKOB M JIMIIUA0B KaK HCTOUYHHUKOB SHCPTHUU

Hyxneunossie kucnotsl: JJHK n PHK. Hykneotnasl — MOHOMEpBI HYKJIEMHOBBIX



kucinotr. Crpoenne u ¢ynkuuun JHK. Crpoenme u ¢ynkmmu PHK. ATO:

CTpOeHHUE U (PYHKIHH
3.5 Hurosorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

Knerka kak menoctHast xuBas cuctema. OOIIue NMpU3HAKK KIETOK: 3aMKHYTas
3.6 HapykHas MeMOpana, Mosekynbl JIHK kak renermueckuii ammapat, cucrema

cuHTe3a OeJka

Tunsl KJIETOK: dyKapHoTHYecKas U npokapuoTrueckas. OCOOEHHOCTH CTPOCHUS
37 MpoKapuoTHUeckor  kieTku. Kierounass crenka Oakrtepuii.  CTpoeHue

YKapUOTUYECKOU KJIETKH. (OCHOBHBIE OTJIMYMSI PACTUTEIBHOW, >KHUBOTHOU U

IpUOHOI KIIETKH

[ToBEepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAs CTEHKA, TIHKOKAIUKC, HX
¢bynkun. [Tnazmarndeckas memOpana, e€ cBoiicTBa u ¢pyHkuun. L{uronnasma u eé
opraHonipl. OnHOMEMOpaHHbIE OPraHOMbl KIETKH: SHAOIUIa3MaTHYecKas CeTb
3.8 (OIIC), anmapar ['onbmxu, nu30coMbl. [lodyaBTOHOMHBIE OPraHOWABI KIIETKH:
MUTOXOHJPUH, IUIacTHIbL [IponcxokaeHne MHUTOXOHIpPUN M TuiacTua. Bumbl
wiactu. HememOpaHHbIE OpraHOMIbI KIETKH: PUOOCOMBI, KIJICTOYHBIA IIEHTP,

PCCHUYKHU, KT'YTUKH. CDYHKI_[I/II/I OpraHoua0B KJICTKH. Bxkirouenus

3.9 SAnpo — perynasaTopHbld UeHTp KieTku. CTpoeHHe sjpa: siaepHas 000JouKa,

KapuoIia3mMa, XpOMaTHH, SIIPHIIIKO. XPOMOCOMBI
3.10 TpaHcIOpT BEIIECTB B KIETKE
4 KuzneneaTenbHOCTb KIETKH

OOmen BemiecTB, WM MeTa0ONM3M. ACCUMHIALUA (TUTACTHYECKU OOMEH) U
41 JUCCUMMIIALIUS (PHEpPreTH4eckuii oOMeH) — JIBe CTOPOHBI €AMHOro IMpoliecca
MeTtabonu3ma. Tumbl oOMeHa BeUIecTB: aBTOTPO(MHBINA U reTepoTpodHbId. Poib

(l)epMeHTOB B OOMEHE BCIHICCTB U MPCBPAICHUN SHEPIUU B KIICTKE

®dortocunte3. CBeroBast U TeMHOBast (a3l ¢poTocuntesa. Peakiuu doTocunTesa.
O¢ddexTuBHOCTL (hoTOCHMHTE3a. 3HAUeHHE (OTOCHHTE3a IS KU3HU Ha 3emIe.
42 Bnusinue ycnoBuil cpenpl Ha (OTOCHMHTE3 M CHOCOOBI TIOBBIIMIEHUS €r0
- MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAUYEHHWE XEMOCHHTE3a JIs

SKA3HU Ha 3emiie

SHCpFeTI/I‘{CCKI/Iﬁ 0oOMEH B KIICTKE. Pacmennenue BCIICCTB, BBIACICHUC U

43 AKKYMYJIUPOBAaHHUC OHCEPIrUM B KIJIICTKE. OTaIsl SHEPTCTUUCCKOTO oOMeHa.

['muxomu3. bpoxxenune m ero Buabl. KucmopogHoe OKHCIEHUE, WIH KIETOYHOE

npixaHue. D¢PpGeKTHBHOCTh SHEPTeTHYECKOro 0OMeHa

44 Peakuuu matpuynoro cunresa. I'enetnueckas unpopmanus u JJHK. Peanuzanus

reHeTHYeCKO uHpOpMaruu B KiIeTKe. [ '€HeTHMYeCKuit KO W €ero CBOWCTBA.



4.5

5.1

5.2

5.3

5.4

5.5

Tpanckpunims — matpuunblii cuHte3 PHK. Tpancnauus — OuocunTe3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

Hexnerounsie (opmbl xu3Hu — BUpychl. Mcropusi otkpeitusi Bupycos (.M.
WBanoBckuii). OCOOCHHOCTH CTPOEHUS U JKU3HEAEATEIBHOCTH BHPYCOB.
baktepuodaru. bonesnu pacreHuil, XUBOTHBIX W 4YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoxneduiura genoreka (BUY) — Bo3oynurens CITH/]a.

[Mpodunakrrka pacnpocTpaHeHHs BUPYCHBIX 3a00ICBaHHIA
Pa3zmHOXeHME U HHANBUAYAIBHOE PA3BUTHE OPTraHU3MOB

KneTounslii 1WKI, WIW SKU3HEHHBIH IWKN KieTkn. WHTepdaza u MHTO3.
[Tpouieccrl, mpoTekaronie B uHTepdaze. Perumukanus — peakius MaTpUIHOTO
cunte3a J[HK. Ctpoenme xpomocoM. XpOMOCOMHBII HabOp — KapUOTHII.
JumionaHbIi M TalJIOUJOHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XpOMAaTHIIBI.
[uTosmornyeckre OCHOBBI PAa3MHOKEHHSI M  HWHIUBUIAYAIBHOTO  PAa3BUTHUSA
OpraHu3MOB.

Henenne knerku — wmuto3. Craguum mutosa. I[lpomeccel, mpoucxopsiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICT MUTO3a

@opMbl pa3MHOXKEHUS OPraHuU3MOB: Oecrioysioe U TojoBoe. Buabl Oecronoro
Pa3MHOKEHHUsSI: JIeJIeHWe HaJABOE, IIOYKOBAHWE OJIHO- W MHOTOKJIETOYHBIX,
CIopo0o0pa3oBaHKe, BETE€TATUBHOE Pa3MHOKEHUE. VICKycCTBEHHOE KJIOHUPOBAHKE

OpTraHu3MOB, €0 3HAYCHUEC JIA CCIICKIIUU

ITonoBoe pa3zMHOXKEHHE, €T0 OTINYUSA OT OECIOI0ro.
Meiio3. Cragum wMehiosa. [Ipoueccel, mpoucxopsiiue Ha CTaauax Menosa.
IloBenenne xpomocoM B Mmeio3e. Kpoccunrosep. buonornuecknii cMmbIci H

3HaYEeHNE MEN03a

["amerorenes — mpoiecc 00pa30BaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [loj0BBIE
JKEJIC3bl: CEMCHHHUKU U SAUYHUKU. O6pa3OBaHI/IC 1 pa3sBUTUC ITOJOBBIX KIJIETOK —
rameT (CriepMaTo30uj, SUIEKIeTKa) — criepMaTrorene3 u ooreHes. OcoObeHHOCTH

CTPOCHUA SIAIEKIETOK U CIIEpMAaTO30U0B. OHJ'IO,Z[OTBOpeHI/IC. HapTeHoreHe3

WnpuBuayanbHoe — pa3BUTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(oaMOpuorenes). Dtarnbl SMOPUOHATBHOTO PA3BUTHS Y TO3BOHOYHBIX KMBOTHBIX:
npoOieHue, racTpyisanus, opraHorenes. IloctamOpuoHanbHOe pazButue. TuIb
MMOCTAMOPUOHANIBHOTO Pa3BUTHSL: MpsiMOe, HempsiMoe (IMuuHOuyHOe). Biusnue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOJICTBA.

Poct n passutue pactenuii. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHHU,

CTaIuu pa3BUTUIA

HaCJ'IeI[CTBeHHOCTB 1 USMCHYUBOCTHb OPTraHU3MOB
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IIpeamer u 3anaun reHeTuku. Mcropus pa3BuTus reHeTUKH. Briaa pocCUICKUX U
3apyOexHbIX  Y4€HBIX B  pa3BUTUE  TE€HETUKU. MeToabl  T'€HETUKHU
(rubpu10JI0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHOBHBIE T€HETHUYECKHE MOHATUA. [ eHeTHueckass CUMBOJIMKA, UCIIONIb3yeMas B

CXeMax CKpelIMBaHUI

3aKOHOMEPHOCTU HAaCIEAOBaHUs IPU3HAKOB, YyCTaHOBIEHHblE ['. MeHnenem.
MoHorubpuaHoe CKpelmuBaHhe. 3aKOH eAWHOO0Opasusi THUOPHUAOB TIEPBOTO
nokosieHus. IIpaBuiao JOMUHUpOBaHMS. 3aKOH pAacIIEIUIEHHUsS IPU3HAKOB.
I'unoresa uncroTel ramert. [1osiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JuruOpunHoe ckpeniyBaHue. 3aKOH HE3aBUCHUMOIO HACJIEIOBAHHS MPU3HAKOB.
LluToreHeTHUECKUE OCHOBBI JUTMOPUAHOTO CKPEUIMBAHUA. AHAIM3UPYIOIIEEe
ckpemuBaHue.  Vcrnonb3oBaHWE — AHAIM3UPYIOLIETO  CKPEIIMBAHMUS IS

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuemnneHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no cuemieHHOMY
HACJIEIOBAaHUIO TeHOB. HapyiieHue cCIemieHuss TEeHOB B pe3yJbTaTe
KPOCCHHIOBEpa. XpOMOCOMHAasi TEOpusl HacleJICTBEHHOCTU. ['eHeTnueckue
KapThl.

['enetuka mona. XpPOMOCOMHOE ONpENeNeHHe TMoja. AYTOCOMBI U TIOJOBBIE
XpoMOcoMBL. ['oMorameTHble M TreTeporameTHble opranusmbl. HacnenoBanue

IMMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

N3menunBOCTb. BuABI M3MEHUYMBOCTH: HEHACIEACTBEHHAs U HACJICACTBCHHAs.
Ponp  cpempl B HEHACIEACTBEHHOW  HM3MEHYMBOCTH.  XapaKTEPUCTUKA
MOJM(UKAIIMOHHON W3MEHYMBOCTH. BapualMoHHBI psg U BapUallMOHHAs
kpuBas. HopMma peakiuu npusHaka. KonmdyecTBeHHbIE M KaUECTBEHHBIE IPU3HAKU

H UX HOPpMaA PCaKIHH. CaoiicTBa MOI[I/I(l)I/IKaI_[I/IOHHOI\/'I U3MCHYHNBOCTHU

HacnenctBeHHas, WM TE€HOTUIIMYECKas, W3MEHYMBOCTb. KoMOMHaTHUBHas
W3MEHYMBOCTb. Melo3 U TOoJOBOW mMpolecc — OCHOBA KOMOMHATHUBHOM
M3MEHYMBOCTH. MyTanmonHass W3MeH4YMBOCTh. Kiaccudukamus MyTammii:
TE€HHBbIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U IpUYKUHbI MyTanui. MyrareHHbie
(akTophl. 3aKOH TOMOJIOTHUECKUX PAIOB B HAacieICTBEHHON n3meHunBoctyu H.M.

BasusioBa

I'enernka denoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI T'€HETHUKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOIrCHETHUCCKHIA,
OMOXMMHYECKUH, MOJEKyIspHO-TeHeTnYeckuil. COBpeMEHHOE OIpe/eeHHe
TEHOTHUIIA: [TOJIHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomotnpeto ITI[P-ananu3a. HacnencTBeHHble 3a0o0iieBaHMs 4YelloBeKa: TIE€HHbBIE
00s1e3HU, 00JI€3HU C HACJIEJICTBEHHOM MpeapacioyioKeHHOCThIO, XPOMOCOMHbBIE

6one3nu. ComaTuyeckue W TeHepaTHBHbIE MyTanuu. [IpuUHIMIBI 370pOBOTO
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06pa3a KHU3HHU, JUArHOCTHUKH, HpO(pI/IHaKTI/IKI/I U JICUCHHUA TCHCTUUCCKUX
0ose3neil. MenuKO-TeHeTHYeCKOe KOHCYJIbTHPOBAHME. 3HAUCHUE MEIMIIMHCKON

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

Cenekiusi Kak Hayka M IpoLEcC. 3apOKJICHHUE CENEKIUU U JIOMECTUKALMS.
Yuyenne H.M. BaBwioBa 0 1ieHTpaXx MPOUCXOXKACHUS W MHOT000pasus
KyJIbTYPHBIX pacTeHui. LIeHTpsl MPOUCXO0KAEHUS JOMAalIHUX >KUBOTHBIX. CopT,
1I0pOJa, IITaMM

CoBpeMeHHbIE METOJbI CENeKIUH. MacCOBbIi M WHIMBHIYaJIbHBI OTOOPHI B
CEJIEKIIMM pacTeHMM M KUBOTHbIX. OleHKa sKcTepbepa. bin3kopoacTBeHHOE
cKkpemBaHue — WHOpuauHr. Yuctas nuuus. CKpeliyBaHUE YWCTBHIX JIMHUU.
I'ereposuc, unu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPHJIMHT.
Otnanénnas rubpuausanuss u e€ ycrnexu. VCKycCTBEHHBIH MyTareHes u
IIOJIyYEHUE IOJIUIUIONJI0B. JIOCTMIKEHMsI CEJNEKUHMH pPACTEHWM, >KMBOTHBIX U

MHUKPOOPraHu3MOB

buorexHonoruss Kak OTpaciib NPOU3BOACTBA. ['€HHAas WHXXEHepus. Tarbl
co3manus pexkomOuHantHoil JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kietounsle KyabTypbl. MUKPOKIOHAIbHOE PA3MHOKEHUE PACTEHU.
KnonupoBaHue BBICOKONPOAYKTUBHBIX CEIbCKOXO3HCTBEHHBIX OPIraHHU3MOB.
Okonoruyeckue W 3THYeckue  mpobimembl. MO  —  reHeTHuYecKu

MO,Z[I/I(i)I/II_[I/IpOBaHHBIC OpTraHHU3MbI

11 KJIACC

Kon
1

11

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

DBONIOIIMOHHAsT OMOJIOTHS

DBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuzerensctBa  »BoiouMu.  llaneoHTonoruueckue:  MOCIEA0BAaTENbHOCTD
MOSIBJICHUSI BHUJIOB B IaJCOHTOJIOTMYECKOM JIETOMHMCH, MEPEXOAHbIE (OPMBI.
buoreorpapudeckue: cxoacTBO U paznuuue GpayH U (Gaop MaTEpUKOB U OCTPOBOB.
DOMOpHoOOrHuecKkue: CXOACTBA U pa3iuyusi HSMOPUOHOB PAa3HBIX BHJIOB
MI03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHUE: TOMOJIOTMYHBIE, aHAJIOTMYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX IMyTed y Bcex

OpPTraHU3MOB
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OpomounonHass teopus Y. JlapBuna. [Ipeanochuiku  BO3HUKHOBEHMS
napBuHU3Ma. J[BWKyIIME CHIIBI 3BOJIIOLMU BHIOB 10 JlapBuHy (M30bITOYHOE
pa3MHOXKEHUE MPU OTPAHUYEHHOCTH PECYpPCOB, HEONpeAenEHHAs U3MEHYMBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckass Teopust »Bomounn (CTD) M OCHOBHbIE €€ TIOJIOKEHUS.

MuxkposBomrorys. [Tonmysmnus Kak eIMHULIA BUIA U YBOJIOIUN

JBmwxymme cuibl ((hakTopbl) SBOMIONMM BUIOB B mpupoje. MyTauuOHHBIN
nporecc ¥ KOMOWHATHBHAs M3MEHUMBOCTh. [lomynsnnoHHbIE BOJIHBI M Apeiid
reHoB. M3ossamus u murpanusi. EcrecTBeHHBI 0TOOp — HampaBIsAOMUN (aKkTop
HBOMIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[Ipucnoco0aeHHOCT,  OpraHU3MOB KaK  pe3yibTaT dSBOMIONUH. [Ipumepsl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI M UAHOAIANTALINH.

Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHoBHBIE (HOPMBI BUTO0OPA30BaHUSA:

reorpaduueckoe, 3KOJIOrHIecKoe

Maxkpospomtorusi.  PopMbel  3BONIOLMM:  (puneTHYECKas,  JAUBEpPreHTHasd,

KOHBEpIeHTHas, napasienbHas. HeoOpaTruMocTs 3BOTIOLMN
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHbple TpEACTAaBICHUS O 3apOKICHMHM KU3HHM. HaydHble rumoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOMOreHe3 W MaHcHepMus. XHUMHUYecKas
IBOJIIOLIMS.  ODKCHEPUMEHTAIIbHOE TOATBEPKACHUE XMMHUYECKOH 3SBOJIOIHH.
HauanbHble stanel 6uonornyeckoit spomounu. I'mnoresa PHK-mupa. Ilepsbie

KIJICTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII J)KUBBIX OPraHnu3MOB

PazButue xu3Hu Ha 3emie 1o spam u mnepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickast apbl. [laneo3oiickas spa u €€ mepHoAbl: KeMOpUHCKUH,
OPJIOBUKCKHM, CHJIIYPUHUCKUN, JEBOHCKUM, KaMEHHOYTOJbHBIA, MEPMCKHIA.
Me3o301ickas 5pa U €€ NepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBO.

KaiiHozoiickas 9spa u €€ 1Nepuojabl:  MAJEOT€HOBBIA,  HEOTE€HOBBIN,
AQHTPOIIOrCHOBBIM. XapaKTEpUCTHKA KIMMaTa M Te0JIOTMYECKUX IIPOLECCOB.
OcHOBHBIE ATalbl IBOJIOLNUN PACTUTEIHHOTO U )KUBOTHOT'O MUpa. ApoMOp(O3bl Y
pacTeHUN U KUBOTHBIX. [losiBIeHMe, pacuBeT W BBIMUpPAHUE TIPYII KUBBIX

OpraHU3MOB
Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHHe -HBoionud. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB

OBOJIIOIMS YesloBeKa. AHTPOMNOJIOTHS Kak Hayka. Pa3Butue mnpeactaBieHUi o

IMPOUCXOXKACHUN YCIOBCKA. MCTOI[BI HU3YUYCHHUA aHTPOIIOIrCHE3a. CXO,I[CTBa n
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4.1

4.2

pa3ianuurs 4eaoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHNE YETTOBEKa.
JBmxymue cuibl (pakTopsl) aHTponoreHe3a. HacneacTtBeHHass M3MEHYHBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIECTBEHHBI 00pa3 KU3HMU, HM3TOTOBJICHUE OPYIUI

TpY/la, MBILIJIEHUE, PEYb

OCHOBHBIE CTaJIMd W BETBU DBOJIIOIIMM YEJIOBEKA: aBCTPAIONUTEKH, UYeroBek
ymenbid, YenoBek npaMmoxonsamuid, YenoBek HeaHJepTanabCKuid, YenoBek
pa3yMHbIii. Haxojku MCKOMaeMblX OCTAHKOB, BpeMs CYIIECTBOBaHUS, 00JAaCTh

pacnpocTpaHeHus, 00bEM IOJIOBHOIO MO3ra, 00pa3 )KU3HH, OPYAUS

YenoBeueckue pacsl. OCHOBHbIE OOJBIINE PACBHL: €BPOIEOUAHAs (€Bpa3uiickas),
HErpo-aBCTPaJIONIHAs (3xBaTopuanbHas), MOHTI'OJIOMIHAS (asmarcko-
amepHuKaHckasi). UepTbl MpUCIIOCOOIEHHOCTH MPEICTaBUTENICH YeI0BEYECKUX pac

K YCIIOBHSIM CylIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXKarouias cpeaa
OKojorus Kak Hayka. 3aJaud W paszeibl 3KOJOTMU. MeTonbl 3KOJIOIMYECKHUX

UCCIIeIOBaHUN. DKoJ0rudeckoe MupoBo33peHue. Cpeabl OOUTaHUS OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIlIHAA, [IOYBCHHA, BHYTPUOPIraHU3MCHHAA

Okonoruueckne  (axktopel. Knaccudukamus  IKOIOTHUYECKUX  (PAKTOPOB:
abnotuueckre, OMOTHYECKHE W aHTPOMOTreHHbIe. J[eMCTBHE HKOIOTHYECKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (HakToOphl: CBET, TeMIleparypa, BiIaXHOCTb. doTonepuoausm.
[IpucnocoOnenust OpraHu3MOB K  JEUCTBUIO a0MOTHYECKUX  (DAKTOPOB.

buonornueckue PUTMBI

buotnueckue Qaxrtopbl. Buabl OMoTHYECKMX B3aMMOJAEHCTBHM: KOHKYpPEHIUS,
XUIIHUYECTBO, Mapa3sUTU3M, MYyTyalu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HauyeHHe  OMOTHYECKUX

B3aI/IM0I[€I\/JICTBI/II\/'I JJI CYIIECTBOBAHUS OPraHU3MOB B ITIPUPOJIHBIX C006HIGCTB3X

DKOJIOTUYECKHE  XapaKTepUCTHKH  momymsnud.  OCHOBHBIE — TIOKa3aTeNd
MOMYJSAUN: YHUCIEHHOCTh, IUIOTHOCTb, POXKJIAEMOCTb, CMEPTHOCTh, HPUPOCT,
Murpanus. J[nHaMuKa YUCICHHOCTH OIS U €€ PeTyIIsIus

Coo01ecTBa U 3KOJIOTHUECKHE CUCTEMBI

CoobmecTBO opraHu3mMoB — OuoneHo3. CTpykTypsl OuoleHo3a: BHUIOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bunbl-nomuHantel. CBsS3M B

OHOIIEHO3€E

DKOJIOTUYECKHE CHCTEMEI (BKOCI/ICTCMBI). [ToustTne 00 »SKOCHUCTEME U
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OuoreoneHo3e. DOYHKIUOHATbHbIE KOMIIOHEHTHl HSKOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPTHUH B IKOCUCTEME.
Tpoduyeckue (muieBble) YpOBHU OHKOCHCTEMBbI. [luiieBble menu H CETH.
OcHOBHBIE TIOKA3aTeM SKOCHUCTEMBI: OMoOMacca, MPOAYKIHS. DKOJIOTUYECKUE
NUPAMUJIBL:  TPOJAYKIMH, YHUCICHHOCTH, Ouomaccel. CBOICTBa 3SKOCUCTEM:

YCTOMUYMBOCTD, CaMOperyisiius, pazsurue. CyKueccus

[Ipupoanbie 3x0cHCcTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOT€HHbIE 3KOCHCTEMBI. ATpPO3KOCHCTEMBL. YpOO3KOCHCTEMBI.
buonoruyeckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopasznooOpazue kak ¢aktop ycroiumBoctH 9KocucteM. CoxpaHeHue

OHMOJIOrMYeCcKOro pa3HooOpasus Ha 3emiie

VYuenne B.W. Bepuaackoro o Ouocdepe. ['panHunbl, coctaB u CTPYyKTypa
ounoctepsl. Kuboe BemiectBo u ero ¢yHkuH. OcoOeHHOCTH Omochepsl Kak
100ankHOM dKOCHCTeMBbl. JlMHaMHueckoe paBHOBecHE W OOpaTHas CBSI3b B
ounoctepe. KpyroBopoThl BemIECTB M OHOTCOXMMHYECKHE ITHKJIBI 3JIEMEHTOB

(yrnepoga, azota). 3oHaiIbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

UYenoBeuecTBO B Ounochepe 3emin. AHTPONOTrEHHbIE H3MEHEHHS B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHANBFHOTO  YIPABICHUS MPUPOAHBIMH pecypcaMd U UX

ucnosyib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






