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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuuke OMOJIOTHH, €€ 3HAYEHUHN B MTO3HAHUH KUBOM MPUPOJbLI U 00ECIIeUeHNN
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeru OOYy4YeHMs, BOCHUTAHUS U Pa3BUTUS OOYYAIOMIMXCS CpelCTBaAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKA 00pa30BaTEILHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmporpaMmme 10 OHOJIOTMM TakXe YYMTBHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATeTbHOCTH/YUEOHBIX JEUCTBUM OOY4YalOMIMXCS 10 OCBOCHHMIO COJACpIKAHUSA
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HAa Pa3BUTHE 3HAHWM, CBSA3AHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIEOMOIOTUYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOCHUH JKUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAKOUIUX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJIE: TMPO(HUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBaHMI YEIOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeamnojaraeT QGopMupoBaHne Yy 0OOydaromuxcs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero oOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpPa, pacIIUpseT U 0000IIaeT 3HaHUSA O >KUBOW MpUpOJE, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
YKU3HH, SKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHKAallMOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHHHM Y4eOHOro IMpeaMeTa
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OHnoNIOTHN.

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, OMNpPEACNSIONIME aJeKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUeCKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l 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
OTIIMYUTENBbHBIX OCOOCHHOCTSX JKUBOU MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
HayyHOro mo3HaHus», «Knetka kak Ouomornueckas cucreman, «OpraHu3m Kak



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

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

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

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX 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 >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CHOCOOHOCTEH B MPOIIECCE aHAIM3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTUE YMEHUU 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 arpoOUOTEXHOIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS 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 MEp MNPO(HIaKTUKA
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydenusi Onoaoruy Ha 6a30BOM yPOBHE CPETHETO 001Iero 00pa3oBaHus
orBoauTCcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 yac B HEJIETIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

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

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOTIOICHHE, SKCTIEPUMEHT, ONIMCAaHMUE,
U3MepeHue, KilacCupUKalMs, MOJACTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opas3ue. YpOBHU OpPTaHU3AIUU OMOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YJKUBOU TIPUPOIBI».

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii 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 cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoicTBa OeikoB. buonormyeckue
byHKIIUU OETKOB.



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

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuapl  (caxaposa, JakTo3a) U IoaMcaxapuipl  (Kpaxmai, TIJIMKOIEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
rusipooOHble cBoiicTBa. buonornueckue ¢Qynkumn gunuaoB. CpaBHeHue
yIJ€BOJIOB, OEIKOB U JUIHUA0B KaK HICTOYHUKOB SHEPTUU.

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

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MMO3HAHUHU. MeTO/1bl U3yUEHUS KIETKH.

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

Tunsl KJIETOK: »JyKapuoTHyeckas U mpokapuornyeckas. (OcoOEHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHKIuu. [luTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/Abl KJIETKU: PHUOOCOMBI, KIIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

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

Huarpammsbl:  «PacnpeneneHue XUMHUYECKHX JJEMEHTOB B HEXUBOHU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmentay, «Hyknennosbie kucnotsl. JJHK», «CtpoeHne mMonexyiibl



AT®», «CtpoeHne 3yKapuOTUYECKON KIIETKN», «CTpOoeHHE >KMBOTHOW KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

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

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,
JKUBOTHBIX W OaKTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpenapaTax M HX
OMHCAHUEM.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEHIECTB U SHEPruM B IMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBIN U reTepoTpodHsbiid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A NS 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. PacriensieHue BENIeCTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeEeHa.
I'mukonmus. bpoxenune u ero Buubl. KuciopogHOe OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. 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
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dotocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murto3a. Ilpoueccsl, nmpoucxondmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

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

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMAaTOre€He3 M OBOIEHES3.
OcoOEHHOCTH CTPOCHHS SUIECKIETOK U crepMaTo30ounoB. OrmIog0oTBOPEHHE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOreHe3). OMOpPHOHAIIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButhe. THITBI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



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

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsmoe u HenpsAmMoe pa3BUTHEY, «] aMETOTreHe3 y MIICKOIMUTAIOIINX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHash MOJelb-alIuIuKanus «JlejieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETUKH. MeEToIbl TEHETUKH (THOPHI0JIOTHYCCKHM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuHOe CKpenMBaHue. 3aKoH eAuHooOpa3usi THOPUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpCIIUBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBAaHUIO T'eHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAeieHUE Moyia. AYyTOCOMBI U TMOJOBbIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHUYMBOCTH. BapuarimoHHbIN s ¥ BapUaIIMOHHAS KPUBASI.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HaCneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3JI0pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS TeHETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue  OCHOBBI  JAWTHOPUAHOTO  CKpelluBaHUs»,  «Menos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «MoaudukalloHHas W3MEeH4YMBOCTh», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



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

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y IPO30(HIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

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

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE M aHAJIU3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpBI IPOUCXOXKIAEHUA AOMAIIHUX KUBOTHBIX. CopT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
CKpelmuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIMHT.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

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

Okoyoruueckue W dTtudeckue  mpoomempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

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

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Iloposbl ToMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIOAO0B U KOPHEIIIIOA0B TUKHUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKLIHH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI HBOJIOIUOHHOW TEOPHUH. OBOJIOLIMOHHAS
Teopust U €€ MecTO B OMOJIOTHHU. BiusiHuEe >BOJIIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUuUs SMOPHOHOB PpAa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpPTaHU3MOB.

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

Cunrernueckas Teopust 3BosroIuu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallOHHbIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 Murparus.

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

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

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

MakpoaBomorusi.  PopMbl  IBONIOIUU:  (DUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anys. ATanTUBHAS padalusl.

JlemoHcTpanum:



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

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI00OPA30BAHUE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYIIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTtanuu (OpMbI KPBIILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYeCKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOOIMU. HauanbHbie 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH MU HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

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

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

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



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

CucremMa OpraHMYecKOrO0 MHUpa KakKk OTpakeHHe 3BOJIONUU. 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.

JBwxymue  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBek npsaMoxonsamiuii, YermoBek HeaHIepTalIbCKuK, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  Herpo-aBCTpajioujHas  (9KBAaTOpUajbHAas),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel n cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa TMaJCOHTOJOTMYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIA, HEaHJEpTaiblla, KPOMAHbOHIIA), CJIENKH WIIU
M300pKEHHUST KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[TpakTrueckast pabora Ne 1. «/3yuenne uckonaembix OCTaTKOB PacTeHUU U
YKUBOTHBIX B KOJIJICKIIUSIX).



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

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJNorus KaK HayKa. 3ajaui U pa3aeibl IKOJOTHH. MeToabl SKOJOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotnyeckue, OWMOTHMYECKHE U AaHTPOIOTreHHble. JIeHCTBHE HKOJIOTUYECKUX
(akTOpOB HA OPraHU3MBI.

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

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAue€HHWE OWMOTHYECKMX B3aUMOJEHCTBUU [JIsl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

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

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

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PacTEeHUN W3
Pa3HbIX MECT OOUTaHUS.

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. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreonieHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBI HKOCUCTEMBI: MPOIYLICHTHI,



KOHCYMEHTHI, PEAYIEHThI. KpyroBOpoT BEIIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOIYKLIHUHU, YHCICHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

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

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

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAILHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBay, «llemu mmTanusy, «DKoJOTHYECKAs] TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOi», «[loduBa — BakHEHIIasi cOCTaBIIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B 0uochepe», «KpyroBopor azora B mpUpoae».

ObopynoBanue: MoJenb-anmanKanus «TUnUuHble OHOLEHO3bI», Trepbapuit
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIIME K PA3HBIM SKOJOTMYECKHMM TpYIIaM OJHOTO BUJA,



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



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

Cormacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUA K PE3yJIbTaTaMm
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJWYhe MOTHUBAIlMM K OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, NPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€UHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JIEATEIHBHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PA3BUTUA BHYTPEHHEH TMO3ULHMM JMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOCHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMErocs Kak aKTUBHOTO H

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUH y4e€OHBIX M TMO3HABATENBHBIX 3a/1ay, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOCKICHUSIMU, KyJIbTYPHBIMHU IIEHHOCTSAMHU U
COIIMAIbHBIM MOJIOKEHHEM;

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

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

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

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

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

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

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

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO IESITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCHOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) IKOJIOTHYeCKOIr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHUE  TpaBUi  TOBEACHHS B MPUPOJE,
HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXPAaHY BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUM U MPEIOTBPAILIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKOMN IEATEIBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

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

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

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3JaHUU IEJTOCTHOIO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJIHBIX PECYpPCOB M (OPMUPOBAHMIO HOBBIX CTAH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEeHUHU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKIIOYEHHUS Ha OCHOBE HAy4dHbIX (DAKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



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

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Yy4YeOHbIE JEWCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIE,

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

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEJIbHON U COLMAIIBHOW MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMPOBaTh M aKTyalU3UpoBaTh  MpoOlieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3H C IPyTUMH MOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

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

CTPOUTH JIOTHYECKHE PAaCCYKIAEHUs (MHIYKTUBHbBIE, JEOYKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OHOJOTMYECKHX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JINYHBIX METOJIOB [TIO3HAHMS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJCTh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUThb APTyMEHTHI IS JI0KA3aTeJIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOPMAIMH (TEKCTe yueOHOTro
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



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

(GbOpMyIMpPOBATh 3aNPOCHl U MPUMEHSATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: TPUMEHATh XUMHYECKUEe, (QU3nYecKkue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIHO BBITIOJIHEHUS TpeiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHS MPU PEIICHUH YICOHOU 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIITH IUIAH JEUCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

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

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HAEU C IIO3ULUMUA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS JUIS BBIABIECHUS MpoOJeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

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

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

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

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSIHHO NOBBIIIATH CBOM OOpa30BaTENIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

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

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX IPU AaHAIU3€ pe3yJIbTATOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pe3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHUPOBO33PEHMS, O BKIIAJI€ POCCHUUCKHUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0OMEeH BeIIeCTB U IpPEBpalllCeHHE
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHAsl J0TMa MOJEKYJIsIpHON Ouonorum), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K XKUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTMH: HAOIIOACHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3I0POBBS
OKPY>KaIOIIUX JTIO/ICH, COOMIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOMICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTApHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl MpeCKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[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 €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHMCKUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALKSA, TeHO(OH, SBOIIOIMS, ABIXKYIIKUE CUIIBI ((PaKTOPBI) IBOIIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHE TEOpHH (SBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHUCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEITUYHMHAMU, OOBSICHEHHE IMOIyUYECHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALIWNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEUIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaX, AHTPONOTEHHBIX WM3MEHEHHH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaIOIIUX JIOACH, COOI0IEHUS] HOPM IPAaMOTHOTO TIOBEJICHUS B OKpPY>KaroIIen
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dKOocUCcTeMax (LeNu MUTaHus);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001m1asi OMOJIOTUYECKYI0 MH(POPMAINIO U3 HECKOJIbKUX HMCTOYHHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHSATUHHBIN anmnapar OHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

buonorus xkak HayKa

JKuBBIe cCTEeMBI U X opraHnu3anus

XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH

H(HSHCI[GSITGHBHOCTL KJICTKHN

PasMHOXeHUE U HHAUBUAYAJIBHOC PA3BUTUC
OpTraHnu3MOB

HacnencrBeHHOCTE M1 UBMEHUUBOCTD
OpraHu3MOB

Cenekuust oprann3MoB. OCHOBBI
OMOTEXHOJIOT MU

Pe3epBHOE Bpems

KoaunuecTBO 4acoB

Bcero

KonTpoabHbl
e padoThl

IIpakTHYecku
e padoThI

0.5

1.5

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

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

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

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

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

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

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

bubanoreka LJOK



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

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

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 0 4


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

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbl

DBOJIOLMOHHAS OUOIOTUS

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

OpranusMsbl 1 OKpyXKaromias cpeaa

COO6H_IGCTB3 M 3KOJOTMYCCKUC CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

KoaunuecTBO 4acoB

Beero KoHTpPOJIBLHBI
e padoTsl

9

9

5

9

2
34 0

IpakTnyeckn
e padoThI

0.5

2.5

JIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

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

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

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

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



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

buonorus B cucteme HayK

MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
«cnonp30BaHue pa3InYHbIX
METO/IOB IIPU U3YYEHUHU
OMOJIOTNYECKUX 0OBEKTOBY

buonornyeckue CUCTCMBI, ITPOLCCCHI
" UX U3Y4YCHHC

XUMHYECKNHU cOCcTaB KIeTKU. Boma u
MUHEPATbHBIE COJIH

benku. CoctaB u ctpoeHue 6eIKoB

®epMeHThl — OMOJIOTHYECKHE
KaTanuzaropsl. JlaboparopHast
pabota Ne 1 «M3yuyenue
KaTaJIMTHYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl

KoaunuecTBO 4acoB

Bcero

KonTpoabHbl
e padoTsl

IIpakTHYecku
e padoThbl

0.5

0.5

JlaTa
H3y4YeHH
s

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTeJibHbIE

pecypchl

bubmuoreka [JOK
https://m.edso00.ru/863e612
2
https://m.edsoo.ru/863e632a

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

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

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

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

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



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

10

11

12

13

14

15

16

WIM KaTajiasbl)»

VraeBoapl. JIunuael

Hyxnennosbie kucnotsl. ATO

HCTOpI/IH U METOAbI U3YUYCHHA
kieTkH. Knerounas TEOpHA

Knerka xkak nenoctHas KuBas
cucrema

CtpoeHnue 3yKapuoTUYECKON KIIETKH.

JlaGopaTtopHas pabota Ne 2
«M3y4eHne cTpoeHus KIETOK
pacTeHui, )KUBOTHBIX, TPUOOB U
OaKTepHii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax U ux
ONMCAHUE»

OOMEeH BelIECTB WX META00IU3M
dotocunTe3. XeMOCHHTES

DHepreTU4ecKuii 0OMeH

JKu3HeHHBIN MK KIeTKU. [leneHue
kjeTku. Muro3. JlabopatopHas
pabota Ne 3 «HaGmronenne MuTo3a B
KJIETKaX KOHYHMKA KOpEIIIKa JIyKa Ha
TOTOBBIX MUKPOITpENapaTax»

Buocunres Oenka. Peakims

0.5

0.5

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

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

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

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

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

bu6mmoreka [JOK
https://m.edso0.ru/863e7c98

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

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

bu6mmoreka [JOK


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

17

18

19

20

21

22

23

24

25

MaTpUIHOIO CUHTE3a

Tpancnsus — OnocuHTe3 Oenka

Hexnerounsie hopMbl )KU3HU —
BUPYCHI

@DopMBbI pa3MHOKEHHUSI OPTaHIU3MOB

Meiios

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

NuauBuayanbHOE pa3BUTHE
OpTraHU3MOB

I'enernka — Hayka o
HACJIEICTBEHHOCTH U U3MEHUYUBOCTH

3aKOHOMEPHOCTH HACJIEIOBAHUS
MPU3HAKOB. MOHOTHOpHIHOE
CKpEIINBaHHE

JurubpunHoe ckpenuBaHe. 3aK0H

HC3aBUCHUMOI'O HACJICAOBaAHHUA
IMPU3HAKOB

0.5

https://m.edso0o.ru/863e796e

bu6mmoreka [IOK
https://m.edso00.ru/863e796e

bubmuorexa [JOK
https://m.edso00.ru/863e754
0

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

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

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

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

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

bu6mmorekxa [IOK
https://m.edso0.ru/863e887
8

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



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

26

27

28

29

30

31

32

33

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

I'enetuka noma. Hacienosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

H3menunBocTs. HenacneacteenHas
M3MEHYMBOCTb. JIJabopaTopHas
pabora Ne 6. U3yuenue

MO (PUKAITIOHHON U3MEHUYUBOCTH,
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»
HacnencrBennast "3MEHYMBOCTb.
JlaGopaTtopnast pabota No 7.
«AHanu3 MyTalui y 1po3ohuisl Ha
TOTOBBIX MUKpOIIpenapaTax»

I'eneTnka yemoBeka

PesepBHbIit ypok. O6006111€HNE IO
Teme «HaciaencTBeHHOCTD U
W3MEHYHBOCTH OPTAaHU3MOB)Y

Cenekius Kak HayKa M TIpoIiecc

MeToabl U TOCTHXKEHHS CEISKIINU
paCTCHI/Iﬁ H ) KUBOTHBIX

0.5

0.5

0.5

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

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

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

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

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

bu6mmoreka [JOK
https://m.edso0.ru/863e921
4

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



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

4

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

6

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 34 0 4


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

11 KJIACC

Tema ypoka

DBOIOLUSA U METO/IbI €€ N3YUEHMUSI

Hcrtopus pa3BuTHs peaCTaBICHUN
00 3BOJIIOLUU

MuKkpo3BOIOIHS

[Momynsinus Kak 3JeMEHTapHas
€IMHUIIA BUJIA U DBOJFOIHH.
JlabopaTtopHas pabota Ne 1
«CpaBHEHUE BHJIOB T10
MOP(OIIOTHIECKOMY KPUTEPHIOY

JIBIDKyIIME CUITBI (RJIEMEHTapHbIE
(bakTOpHbl) SBOJIIOLIUU

EcrecTBeHHbIi 0TOOp U €ro hopMbl

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

HPUCIIOCOOJICHHOCTH OpraHu3Ma U €

OTHOCHUTCJIBHOI'O XapaKTEpa»

Hanpasnenus u nytu

KoaunuecTBO 4acoB

Bcero

KoHTpoabHbI
e padoTsl

IIpakTnyeckn
e padoThbl

0.5

0.5

JlaTa
H3y4YeHH
s

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

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

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

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

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

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

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

bu6mmoreka [JOK


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
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11

12

13

14

15

16

17

18

19

20

MaKpO3BOIIOLUI
HeoOpatumocTs 3BosIOLINN

Ucropus xu3nu Ha 3emiie 1 METO/bI
€€ U3y4YCHHUS

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

PazBuTue xu3Hu Ha 3emMJie 110 Hpam U
Tepuo1am

OCHOBHBIC 3TAITbI YBOJIOUN
PacTUTEIBHOTO U )KUBOTHOT'O MHPA.
[IpakTuueckas padora Ne 1
«M3yueHne UCKOMaeMbIX OCTaTKOB
pacTeHU 1 KUBOTHBIX B
KOJUICKITUSX )

COBpeMeHHaﬂ CHUCTEMaA
OpraHn4eCKOro Mmupa

DBOJIOIMS YeJoBeKa (aHTPOIMOTeHe3)

JiBuoxymue cuibl (pakTopsl)
aHTpoOIIoreHe3a

OCHOBHBIE CTaIUH SBOJIOIUU
9eIoBeKa

UYenoBeueckue pachl ¥ MPUPOIHBIC
a/IanTanyy 4eI0BeKa

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

DKoJIoTHus KaKk HayKa

0.5

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/863ea6be

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

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/863eaea2



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

21

22

23

24

25

26

27

28
29

30

Cpenbl OOUTaHUS U SKOJIOTHUECKUE
(hakTopsI

AOGuotnueckue GaKkTopshl.
JlaboparopHuas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oburtanusy. JlaboparopHas pabora
No 4. «BnusgHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)

buoTtuueckue GaxTopsl

DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
Ne 2 «Iloncuér nnotHOCTH
MOTYJISIIUI pa3HBIX BHJIOB
pacTeHui

Coo0miecTBa OpraHu3MOB —
OHOoLIEeHO03

DKOJIOTUYECKHE CHCTEMBI
(9KOCHCTEMBI)

OCHOBHBIE TIOKA3aTeNIN IKOCHCTEMBI.
DKOJIOTHYECKHE TTHPAMUIBL.
CaoiictBa sKocucteM. Cykueccus

[IpupoIHBIE S5KOCUCTEMBI
AHTpPOIIOT€HHBIE SKOCUCTEMBI

buocdepa — rnobanpHas
JKOCHCTEMa 3eMIIn

0.5

0.5

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

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

bu6mmoreka [IOK
https://m.edso0.ru/863eb34
8

bu6mmoreka [JOK
https://m.edsoo.ru/863ebh46a

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

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

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



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

31

32

33

34

3aKOHOMEPHOCTH CYIIECTBOBAHHS
o6uochepsr

YenoeuecTBo B Onochepe 3emnn
CocymiecTBOBaHHE IPUPOJIBI U
4eJI0BEUECTBA

PesepBHeIi ypok. O6001IEHNIE TEMBI

«Co001ecTBa U DKOJIOTMUYECKUAE
CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

2.5

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

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



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

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

ChopmupoBaHHOCTH 3HAHUN O MECT€ U POJIM OHOJOTHH B CHUCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIQJIE POCCHUMCKUX M 3apyOC)KHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
Oouosoruy; (QYHKIMOHAILHON TPAMOTHOCTH YENOBEKa ISl PEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHHue packpblBaTh COZEp)KaHUE OUOJOTUYECKUX TEPMUHOB U
MOHATHUH: KHU3Hb, KJIETKA, OPraHu3M; MeTabonm3M (0OMEH BEHIeCTB U
MIpEBpALICHUE DJHEPrHM), I'OMEOCcTa3 (camoperyisuus), ypOBHEBas
OpraHu3aIysl KUBBIX CHUCTEM, CAMOBOCIIPOM3BENEHUE (PENpPOAYKIIHS),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

YMeHue uznaratb OMOJIOTHYECKHE TEOpUH (KJIETOYHAs, XpPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.1. BaBunosa) u
ydeHHst (0 IEHTpaX MHOTO000paszvs W TPOHCXOXKACHUS KYIbTYPHBIX
pactenuii H.M. BaBuiosa), onpenensars rpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJIaMM HAy4YHOrOo TIO3HaHUS B OHMOJOTHH
(HabnrofieHre W OMHMCAaHWE JKUBBIX CHCTEM, IMPOIECCOB U SBIICHUM;
OpraHm3alysi ¥ TPOBEACHHE OWOJIOTMYECKOTO  IKCIEPHUMEHTa,
BBIIBIDKEHHE  THIIOTE3EL; BBISIBIICHUE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETUYMHAMHU, OOBSICHEHHE MOTYYCHHBIX PE3yIbTaToOB,
WCIIONb30BAHHBIX HAYYHBIX MOHSATHM, TEOpUM W 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJBI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIIENATH CYIIECTBEHHbIE MPHU3HAKA BUPYCOB, KIETOK
IIpOKapuoT HW JYKApHOT, OOHOKJICTOYHBIX U  MHOTOKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BENIECTB U
MpEeBpaICHUs] PHEPruu B KIETKe, (OTOCHHTE3a, IUIACTHYECKOrO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO03a,  Meio3a,
OIJIOZIOTBOPEHMSI,  PAa3MHOXKEHUS,  HMHIWBHIYaJbHOTO  Pa3BHTHUS

opranu3ma (OHTOTEHE3)
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11 KIIACC

Kon
NpoBepPsieMoOro
pe3yjabTara

YMmenune IMPUMCHATDH MOJIYYCHHBIC 3HaAHUA JJISL 06’I>SICH€HI/IH
6I/IOJIOI‘I/I‘-IGCKI/IX mponeccoB U SIBJICHI/Ifl, AJId TIPUHATUA TPAKTUYCCKUX
pelIeHri B MOBCEAHEBHOM KHU3HU B LIESIX oOecriedeHust 0e30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsI OKPY>KAIOILIUX JIFOJICH, COOI0IEHUSI HOPM
rpaMOTHOTO TOBEACHUA B  OKPYXKAIOWIEH NPUPOJHOU  CpElE;
IIOHMMaHUEC HGO6XOI[I/IMOCTI/I HUCII0JIB30BaHUA I[OCTI/I)KGHI/Iﬁ
COBPEMEHHOM OHOJOTMM U OMOTEXHOJOTMH MJisi PallOHAIBHOTO

IpUpPOaAOITIOJIb30BAHHUA

VYMmenune peumiaTte 3JIEMCHTAPHBIC I'CHCTHYCCKHEC 3aJadd Ha MOHO- H
,Z[I/IFI/I6pI/II[HOG CKpPCIIMBAHUEC, CHCIINICHHOC HACICAOBAHHEC, COCTABJIATH
CXCMbI MOHOFI/I6pI/IIIHOI‘O CKpCIIMBaHUA JUIA npeacKasaHus

HacCJICOOBaHM ITPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJNHATH JIAOOpATOPHBIE W MPAKTUYCCKUE PabOTHI,
coOnrofaTh mpaBwia Mpu padore ¢ yueOHBIM M JTabOPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHYECKH OLEHMBATh W HMHTEPHPETHPOBATH MHGPOPMALUIO
OMOJIOTUYECKOI0 COJIEePKaHMs, BKIIOYAOLIYIO IICEBIOHAYYHbIC 3HAHUS
u3 pa3ianuHbIX UcTouHUKOB (CMU, HayyHO-TIONMyNIsIpHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIENOBaHUII B OHOIOrHH,

MCIHUIINHC, OMOTEXHOJIOTHHU

YMeHue co3naBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOICHHS,
0000111ass 6MOIOrHYEeCKy0 HH(POPMALIUIO U3 HECKOJIBKUX MCTOYHHKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

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

ChopMHUpOBAaHHOCTh 3HAHUM O MECT€ M POJIM OHOJIOTHH B CHCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAyUYHON KapTHHBI MUPa U HAYYHOTO MUPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX W 3apyOS)KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosoruy; (QyHKIMOHAIBHON T'PAaMOTHOCTH YeJOBEKa ISl PELICHUS

JKHU3HCHHBIX 3a1a4

YMeHHue packpblBaTh COAEp)KaHUE OWOJOTHUYECKUX TEPMUHOB U

TMOHSTHH: BUJ, TOIYJIALMA, FeHO(l)OH,Z[, SBOJIIOLUA, ABWIKYIIHUC CHIIbL



(paxtopsr) 9BOJIIOLINH, PUCTIOCOOTICHHOCTh OpraHHU3MOB,
BHJI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBI,  PEIyLUEHTbl,  [eNU  IHTaHUs,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, ornocdepa

YMeHue uznaraTb OMOJIOTMYECKUE Teopuu (3BOMIOLIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYeCKas  TEOpus  SBOJIIOLMHU), 3aKOHBl U
3aKOHOMEPHOCTH (3apojplieBoro cxojacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HanpasieHui u nmyrei sBosmonuu A.H. CeBepuoBa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BraAeTb METOJaMU HAydyHOTO T[IO3HAHUA B OHOJIOTHUH
(HabmroleHHEe W OMMCAaHUE JKUBBIX CHCTEM, IPOILIECCOB M SIBJICHHIA;
OpraHm3alys W TPOBEACHHE OWOJIOTHMYECKOTO  IKCICPHUMEHTA,
BBIIBOKCHUE  THUIIOTE3bl;  BBIIBJICHUE  3aBUCHMOCTH  MEXIY
WCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE TIOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSTHIA, TEOPHA W 3aKOHOB, yMEHHUE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.IH)TaTOB)

VYMmenne BbIJACIATH CYIICCTBCHHBIC IIPpHU3HAKU CTPOCHUA
OMOJOrMYECKHX OOBEKTOB: BUJOB, MOMYJALMNA, TPOIYLIEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOreOL€HO30B U  DKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB HACJIeJICTBEHHOU U3MEHYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, MPUCIIOCOOIIEHHOCTH
OpPraHU3MOB, JI€HCTBUS JKOJIOTUYECKUX (PAKTOPOB Ha OPraHU3MBbl,
MepeHoca BelIecTB U MOTOKA SHEPTUU B DKOCUCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEM MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOTeOXMMHUYECKUX IIHUKIOB B Onochepe

YMeHue OpUMEHATh MOJY4YeHHble 3HAaHUA Il OOBSCHEHUs
OMOJOTrMYECKHUX TMPOLIECCOB U SIBICHUM, JUISI MPUHITHUS MPAKTHUECKUX
peleHHii B MOBCeTHEBHOM )XKM3HU B LIENAX o0ecredeHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 37I0POBbsI OKPYKAIOIINX JIFOJeH, COOIIOIEHHUSI HOPM
rpaMOTHOTO TOBEACHUA B  OKPYKAIOIIEH NPUPOIHOW  Cpele;
MMOHUMaHHe HE00X0IMMOCTH HCIIOJIb30BaHUS JOCTUKEHUH
COBPEMEHHOM OMOJIOTUH /7Sl pallMOHAIBHOTO IPUPOA0IOIB30BAHUS
YMeHue pemaTh 3J€eMEHTapHble OMOJOTHYECKHE 3aJayud, COCTaBISATh
CXEMBI IepeHOoca BEIIECTB U SHEPTUHU B IKOCUCTEMAX (1I€MU MTUTaHUs)
YMeHHue BBINOJHATH JIAOOpPAaTOpHBIE M TpPAaKTHYECKHue paboThl,
coOmonath mnpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM
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YMeHue KPUTHUECKH OIEHUBATh W WHTEPIPETHPOBATH MHPOPMAITUIO
OHMOJIOTUYECKOTO COJICPIKAHUS, BKIIFOYAOIIYIO IICEBIOHAYYHBIC 3HAHUS
U3 pa3nUYHbIX HcTOYHUKOB (CMU, HaydHO-TIOMYIISIpHBIE MaTEPUAIIbI);
paccMaTpuBaTh rJ100aJIbHBIC IKOJIOTUIECKUE POOIIEMBI
COBPEMEHHOCTH, (hOPMUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO

IIO3HUIIHNIO

YMeHue co3znaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOILCHMS,
000011251 OMOJIOTHYECKYI0 UH(DOPMALIUIO W3 HECKOJIBKHX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBIN alrapar ouoaoruu



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

11

1.2

2.1

2.2

3.1

3.2

3.3

3.4

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUA

buonorusa xax HayKa

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

COBPEMEHHOM HaydHOU KapTHHBI MUpa. CucTemMa OMOJIOTHYECKUX HAYK

Mertoabl Mo3HaHMS KUBOM NpUpPOAbI (HAOIHOAEHUE, SKCHEPUMEHT, OIUCAHUE,
U3MEpeHue, Kiaccupukanus, MOJECIUPOBAHUE, CTaTHCTHYECKas 00paboTka

JTAHHBIX )
JKuBbie cucTeMBI M X OpraHu3aIus

JXKuspie cucremsr (6HOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouosnoruu. CBoOHCTBa

OMOCHCTEM M BX pa3HooOpasue

YpoBHU oOpraHuzanuu OHMOCHCTEM: MOJIEKYISIPHO-TEHETUYECKHM, KJIETOYHBIH,

OpraHHSMCHHBIﬁ, HOHy.]'ISILIPIOHHO-BPII[OBOﬁ, BKOCHCTGMHLIﬁ, 6PIOC(1)€‘pHBII>i
XHUMUYECKUH COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJIETKHM. XHMHYECKHE DJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma u MHHCPAJIbHBIC BCIICCTBA. (DYHKI_II/II/I BOABI H

MHHCPAJIbHBIX BEHIICCTB B KJICTKC. Ho;mepmaHHe OCMOTHYECKOI0 Oananca

benku. CoctaB u crpoeHue OenkoB. AMHMHOKUCIOTBI — MOHOMEpHI OEIKOB.
He3zameHnMble M 3aMEHUMBIE aMUHOKHUCIOTBL. AMUHOKHCIOTHBIH COCTaB.
VYpOBHH CTPYKTYpBI 0€IKOBOI MOJIEKy bl (TIEpBUYHAS, BTOPUYHAsS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOHCTBa OesKoB. buoiormueckue
GbyHKIIMHN OEIKOB.

®epMeHTHl — Ouosiornyeckue karaiauzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM
HeHTp, cyOctpatHas crneunpuuyHocts. Kodepmentsl. Buramunubl. Orinnuus

(bCpMCHTOB OT HCOPraHNYCCKUX KAaTaJInu3aTOpPOB

VYraeBoasl: MOHOCaxapuabl (TJIIOKO3a, pub03a M J1e30KCHUpr003a), Jrcaxapuabl
(caxapo3a, JaKTO3a) W TOJMCaxapuabl (KpaxMal, TJIUKOTEH, IeJUII003a).
bronornveckue GyHKINU YIIIEBOIOB.

Jlunuaer:  Tpurmuuepuasl, — crepounsl,  dochomunuael.  ['mapoduiasHO-
runpopoOHbIe cBoiicTBa. buonornuyeckne ¢ynkimu sununoB. CpaBHEHUE

YrijieBO40B, OCIIKOB M JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUUN

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX



3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne um ¢ynknum PHK. ATO:

cTpoeHue U (PyHKIUU
[uronorus — Hayka o kierke. Kiierounast reopusi. MeToabl H3ydeHUs KIETOK

Krnerka xak nenoctHast kuBasi cuctema. OOmIpe MPU3HAKH KIETOK: 3aMKHYTas
HapykHass MeMmOpana, mojekyinbl JIHK kak reHeTrwdeckuii ammapar, cucreMa

cuHTe3a Oelika

Tunsl kIeToK: 3yKapruoTHdeckas U npokapuotuueckas. OcoO0eHHOCTU CTPOSHUS
MpoKapuoTHUecKkoi  kieTku. Kierounas crenka Oaktepuit. CTpoeHue
JYKapUOTHUECKOU KJIeTKA. OCHOBHBIC OTJIMUUS PACTUTEIBHOHN, KUBOTHOM H

IpUOHON KIIETKU

[IoBepXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKA, TIMKOKAIMKC, HX
¢bynkuuu. [Tnasmarndeckas memOpana, e€ cBoiictBa u ¢pyHkuuu. LluTorumasma u
e¢ opraHouasl. OgHOMEMOpaHHBIE OPraHOMABI KIETKH: HSHIOIUIa3MaTHYecKast
cerb (OIIC), ammapar ['onbmxu, jgu3ocomsl. [lomyaBTOHOMHBIE OpraHOW[BI
KJIETKH: MUTOXOHAPUH, IutacTuabl. IIponcxoxxaeHne MUTOXOHIAPUM M IIIACTHI.
Bunsl mactun. HememOpaHHbIE OpraHOMAbl KJIETKH: PUOOCOMBI, KJIETOUYHBIN

LHCHTP, pCCHUYKH, KTYTHUKH. CDYHKI_II/II/I OpraHonao0B KJICTKH. BxnroueHnus

Snpo — perynsaTopHblil HeHTp KieTkd. CTpoeHue snpa: siiepHas 000J04Ka,

KapuoIuiadMa, XpoMaTuH, SAAPbIIIKO. XpOMOCOMBI
TpchnopT BCIICCTB B KJIICTKC
)KI/BHGJICHTCJ'IBHOCTB KJIICTKHU

OOMeH BemecTB, WIM METa0ONu3M. ACCUMWISNMS (TUIaCTHYECKUl OOMEH) u
JTUCCUMUIISIINSA (PHEPTeTHUECKU OOMEH) — JBE CTOPOHBI €IMHOTO Ipollecca
MeTtabonusma. Tunbsl oOMeHa BellecTB: aBTOTPOQHBIN U rerepoTpodHbiil. Pomib

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

®dortocunTte3. CBeroBas U TeMHOBas ¢asbl poTocuHTe3a. Peakimu porocuuTe3a.
OddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJS KU3HU Ha 3emiie.
Brnussane ycnmoBmii cpeapl Ha (POTOCHHTE3 W CIOCOOBI TIOBBIIICHUS €TO
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCHHTE3UpYIOIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS
JKM3HH Ha 3eMiie

DHepreTudecknii oOMeH B KieTke. PaciiersieHne BEIIecTB, BbIACIECHUE U
aKKyMYyJIMPOBAaHHE OJHEPrHMM B KIETKE. OTambl DJHEPreTUYECKOro OOMEHa.
I'mukonus. bpoxenne u ero Buabl. KUCIOpOAHOE OKHCIECHHWE, WU KJIETOYHOE
neixanue. DPGHEeKTHBHOCTh DHEPTETHIECKOTO 0OMEHA

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

TreHEeTUYEeCKON HHPOpMaIMu B KJIETKe. [ €HeTHMUecKuil KOJ M €ro CBOWCTBA.
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Tpanckpunums — marpuunblii cuate3 PHK. Tpancnsmus — O6uocunte3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

Hexnerounsie ¢opmbl ku3Hu — BHpYChl. Mcropus otkpeitus BupycoB ([.U.
WBanoBckuii). OcOOEHHOCTH CTPOEHHUS M IKU3HEAEATEIILHOCTH BHUPYCOB.
baktepuodaru. bone3nu pacTeHuid, >XUBOTHBIX M YEJIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmyHoaedunura yenopeka (BIY) — Bo3oymurens CIIM/la.

[Mpodunaktrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA
Pa3zmHOXeHME M MHIUBUAYAIBHOE PA3BUTUE OPTAaHU3MOB

Krerounsnidi 1MWK, WIM KU3HEHHBIA MWK KIeTKW. WHTepdaza u MUTO3.
[Tpoueccrl, mporekaromue B uHTepdaze. Perumkanmus — peaknus MaTpUIHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpomMocoMHBIH HabOp — KapHOTHIIL.
JIMMIIONAHBIE W TalUIOWJHBIA ~ XPOMOCOMHBIE  HaOOphl.  XpOMaTHBI.
[luToslornyecknue OCHOBbI PA3MHOKEHHSI W HWHIMBUAYAJIBHOTO Pa3BUTHUA
OpraHU3MOB.

Henenne xkimerkn — wmuto3. Craaum muto3a. Ilpoueccsl, mpoucxomsuiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICT MUTO3a

®opMbl pa3MHOXKEHHsI OpraHu3MoB: Oecronoe M mojioBoe. Buasl Gecrosioro
pPa3MHOXXEHHUS: JIeJIeHHMEe HaJBO€, MOYKOBAaHUE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €I'0 3HAUYCHUEC [JIA CCIICKIUN

ITonoBoe pa3zMHOXKEHHE, €r0 OTINYUSA OT OECIOI0ro.
Meiio3. Cragum wmeiio3a. Ilpoueccel, npoucxoadiue Ha CTaauax Menosa.
IloBenenne xpomocom B Menose. KpoccuHrosep. buonormyeckuil cmbicn u

3HaYEeHNE MEN03a

["ameTorenes — mpoiiecc 00pa3oBaHMs MOJIOBBIX KJIETOK y KUBOTHBIX. [losioBbIe
JKEJIE3bl: CEMCHHUKU U ANWYHUKH. O6pa3013aH1/1e " pa3BUTHEC IMOJOBBIX KJIETOK —
raMmer (CnepMaro3ouj, SUleKsIeTka) — ciepmaToreHe3 u ooree3. OCOOEHHOCTH

CTPOCHUA SIUIEKIETOK U CIICpMAaTO30UI0B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFCHe3

WunuBuayansHoe  pa3BuTHE  (OHTOreHe3).  OMOpHOHAJBbHOE  pa3BUTHE
(aMOpuorenes). Jransl SMOPUOHATLHOTO PA3BUTHS y NMO3BOHOYHBIX KMBOTHBIX:
npoOieHue, racTpyisinus, opranoredes. [loctamOpuonansHOe pazBuTHe. THIIBI
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsiMOe, HempsMmoe (IMYuHO4yHOe). BnusHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHbIE BBI3BIBATH BPOXKIEHHbIE
YpOZCTBa.

Poct u pasButue pacreHuii. OHTOT€HE3 IIBETKOBOIO pACTEHUS: CTPOEHHUE

CCMCHH, CTaIUH PA3BUTUA

HaCJ'IeI[CTBeHHOCTB U U3SMCHYUBOCTb OPTaHU3MOB
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IIpeamer u 3apaun reHeTuku. Mcropus pa3BUTHS T€HETHKU. BKitag pocCuiCKuX
U 3apyOexHBIX YU€HBIX B pa3BUTHE TCHETUKU. METOObl T'€HETHKH
(rubpu10JI0rNYEeCKui, LUTOrCHETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHOBHBIE TEHETUYECKUE TOHATHA. ['eHeTnYecKass CUMBOJIMKA, UCIOJIb3yeMasi B

CXeMax CKpelIUBaHUI

3aKOHOMEPHOCTH HACJIeI0BaHUs IPU3HAKOB, yCTaHOBJIEHHbIE I'. Menaenem.
MonorubpuaHoe CKpemmBaHue. 3aKOH €AMHOO0Opa3usi THOPHIOB MEPBOTO
nokosieHus. [lpaBuio JnOMMHHMpOBaHMs. 3aKOH pacIUEIUIEHHs IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE M HEMOIHOE JOMUHUPOBAHHUE.

JlurubpugHoe ckpeuuBaHue. 3aKOH HE3aBUCUMOTO HACIEAOBAHUS MPU3HAKOB.
[{uToreHeTnuyecknue OCHOBBI JUTHOPUAHOIO CKpEIMBaHUA. AHAJIU3UPYIOIIEE
cKpeliuBaHue. Vcnonp3oBaHME — aHANM3UPYIOLIErO  CKpeLIMBaHUsA  JJIs

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CuerieHHoe HacnefoBanue nmpusHakoB. Pabora T. Moprana no cuerjieHHOMY
HACJeIOBaHUIO TreHoB. Hapylienue cuemjieHUss T€HOB B pe3yibTare
KpOCCUHroBepa. XpOMOCOMHAsi TEOpHUsl HACJIEACTBEHHOCTH. |'eHeTnueckue
KapThl.

I'enernka mnona. XpoOMOCOMHOE ONpEAENIEHUE IMoJla. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMoramMeTHble W TreTeporaMmeTHble opranusmbl. HacnenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

HM3menunBOCTh. BUIbl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HACJICIACTBEHHAs.
Ponep cpenpl B HEHAcCIEICTBEHHOW  W3MEHYMBOCTH.  XapaKTEPUCTHKA
MOANGUKAITMOHHOW W3MEHUYMBOCTU. BapuwalmoHHBI psii ¥ BapuallOHHAS
kpuBasi. Hopma peakunuum mnpusHaka. KoiaudecTBeHHblE U KAauyeCTBEHHBIE

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

HacnenctBeHHas, WM TE€HOTUIIMYECKAas, W3MEHYMBOCTh. KoMOMHAaTHBHAs
M3MEHYMBOCTb. Melo3 U TOJIOBOW IMpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTanoHHas W3MEHYMBOCTh. Kraccudukarus MyTaIuin:
TE€HHBbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ NpUYMHBI MyTaluil. MyTrareHHble
(akTopbl. 3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEICTBEHHOM n3mMenunBoctu H.U.

BasusioBa

I'enetnka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T'€HETUKU
YeJIoBeKa: TeHEAIOTHYCCKUH, OJIM3HELIOBEIN, IIUTOTCHETUYCCKUH,
OMOXMMHUUYECKHUM, MOJCKYJIIpHO-TeHeTHUYeCKu. COBpEMEHHOE OIpeACIICHHUE
FE€HOTHIA: TOJIHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C
nmomonipio II[[P-ananu3a. HaciencrBenHble 3a00jeBaHUS 4YEIOBEKA: T'€HHbBIC
0oJie3HM, 00JIE3HU C HACIEIACTBEHHOW MPEIPacHoIOKEHHOCTHIO, XPOMOCOMHBIC

6one3nu. ComaThueckue W TeHepaTUBHble MyTauuu. [IpHUHIMIBI 370pOBOTO
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06pa3a JKHN3HHU, OUArHOCTHUKH, HpO(i)I/IJIaKTI/IKI/I U JICHCHHS TI'CHCTHUYCCKHUX
0one3neil. MeaMKO-TeHEeTUYECKOEe KOHCYIbTHPOBAHUE. 3HAUYCHUE MEAUIIMHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa
CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Cenekiusi Kak Hayka W Ipouecc. 3apOXkJCHHE CEJIEKIMU W JOMECTUKAIUs.
VYuyenne H.M. BaBuioBa 0 MeHTpax MNPOUCXOXKIECHUSA W MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl IpOMCXO0XKAEHNS JOMAIIHUX KUBOTHBIX. COpT,
1I0pOJa, IITaMM

CoBpeMeHHbIE METOAbl CeNeKIUMU. MaccoBblii M MHAMBUAYaAJIbHBI OTOOpHI B
CEJIEKIIMM PACTEHUM U KUBOTHBIX. OLleHKa 3KCTepbepa. biIM3KopoicTBEHHOE
cKkpemMBaHue — WHOpuAMHr. Yucras nuHus. CKpeuMBaHUE YHUCTBIX JIMHHM.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHT.
Otnanénnas rubpunmszauus U e€ ycnexu. VICKyCCTBEHHBbI MyTareHe3 u
IIOJIyYEHUE TOJUILIONAOB. JIOCTHIKEHMsI CEJIEKIUMU DPACTEHWM, JKUBOTHBIX H

MHUKPOOPraHu3mMOB

buoTtexHonorus kak oTpacib NPOU3BOJACTBA. ['€HHas WHXEHEpHUsA. Tarbl
co3nanusi pexkomOuHanTHOM JIHK u TpaHcreHHbIx opranm3mMoB. KierouHas
nHxeHepus.  Knertounele  KyabTypbl. MHUKPOKJIOHAJIBHOE  Pa3MHOXKEHHUE
pacrenuii. KioHUpoBaHHWE  BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpPraHM3MOB. DKOJIOTMUYeCKHe W dTUdeckue mpobrembl. [MO — reHeTHdecku

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

11 KJIACC

Kon

11

IIpoBepsieMbli 3JIEMEHT COACPKAHMS

DBOJIOIMOHHAS OMOTIOTHUS

OBOJIOIMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CBuzerenscrBa  3Bomouuu.  [lageoHTosmorndyeckue:  MOCIEAOBATEIBHOCTD
MOSIBJICHUS. BHJIOB B MAJIEOHTOJOTHYECKON JIETONMUCH, IEpeXOoAHble (OPMBI.
Buoreorpaduyeckue: cxonctBo W paznuuue ¢ayH U QIOp MaTEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJICTBA U Pa3InyMsi SMOPHOHOB Pa3HBIX BUJIOB
M03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTHMYHBIE,
pyIUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METa0ONMYECKUX IyTeH y Bcex

OpPraHu3MOB
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OpomounonHass teopusa Y. [apBuna. [Ipenmochuik  BO3HUKHOBEHHUS
JapBuHU3MA. JIBIOKYIIME CHIIBI IBOJIONHMH BUAOB 10 JlapBuHy (W30BITOYHOE
pa3MHOXKEHHE MIPU OrPAaHUYEHHOCTH PECypCOB, HEONpPEAeIEHHAs U3MEHUUBOCTbD,

0opr0a 3a CcyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckas Tteopust sBomouun (CTD) M OCHOBHBIE €€ TOJOXKEHUS.

MukposBomrorys. [Tonmysamnus Kak eIMHULIA BUIA U SBOJTIOIUN

JBwxymue cuibl (PpakTopsl) SBONIONUHM BHIOB B IpHUpOAE. MyTarMOHHBIH
nporecc U KOMOMHATUBHAS W3MEHYHMBOCTH. llOMyNslMOHHBIE BOJHBI M JApeid
reHoB. M3omsauus u murpanusi. EcrectBennsiit 0oT00p — Hampasistomuii Gpakrop
sBomonu. POpMBbI €CTECTBEHHOTO 0TOOPA.

[Ipucroco0IeHHOCTh OPraHU3MOB KaK  pe3yJbTaT SBOJIONHMH. [Ipumepsr
npucnoco0IeHnit y opranu3MoB. ApoMOp(O3bl U UAN0AIANTALINH.

Bun u Bunoo6pazosanue. Kpurepuu suna. OcHoBHBIE (OPMBI BUA000Pa30BaAHMSL:

reorpadu4eckoe, IKOJIOTHIECKOe

MakposBomrorusi.  DPopmbl  IBOMIONUM:  (HIETHYECKAsi, JWBEPreHTHas,

KOHBEpreHTHasl, napauienbHas. HeoOpatumMocTh 3BOIIOLIUU
Bo3HuKHOBEHME 1 pa3BUTHE KHU3HU Ha 3eMJie

JloHayyHbple TIpEACTABICHUS O 3apOXKIACHUM JKW3HU. Hayunble THnIOTE3BI
BO3HUKHOBEHUS XHM3HM Ha 3emie: aOuoreHe3 W MaHCHepMUs. XHUMHUYecKas
IBOJIIOLIMS. OKCIIEPUMEHTAIBHOE MOJATBEPKICHUE XHUMHUYECKOH SBOJIIOIHH.
HauanbHble sTanbl Ounonorumdeckoil ssomtonuu. ['mnoresa PHK-mupa. Ilepsbie

KJICTKHU U UX 3BOJIFOIUA. cDOpMHpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHu3MOB

PazButue xu3Hu Ha 3emie 1o spam u mepuonaM. Karapxeil. Apxelickas u
npotepo3oiickas apel. [lameoszoiickas spa u e€ mnepuoisl: KeMOPHICKUH,
OpJIOBUKCKHW, CWIYPHUUCKUN, JE€BOHCKHM, KaMEHHOYTOJIbHBIM, IEPMCKHM.
Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHozoiickass »spa W €€ MNepuoJbl:  NaJCOTCHOBBIM,  HEOTCHOBBIN,
AQHTPOIIOICHOBBIM. XapaKTepUCTHKa KIUMaTa M TEOJIOTHYECKUX IIPOLIECCOB.
OcHOBHBIE 3TaIbI BOJIOLUN PACTUTEIBHOIO U KUBOTHOTO MUpPa. ApoMop(]o3sl y
pacTeHUM M JKUBOTHBIX. llosiBieHHWE, pacuBeT M BBIMUPAHHE TPYII KUBBIX

OpraHU3MOB

Cucrema OpraHm4eckoro Mupa Kak OTpakeHHe »5Boaronuu. (OCHOBHBIE
CHUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

OBoironus 4ejaoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3Butue mpencraBiieHUH O

MMPOUCXOXKACHUN YECIOBCKA. MeTO,I[BI HN3YUCHUS QaHTPOIIOICHE3a. CXOI[CTBa n
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4.1

4.2

pa3ianuurs 4eaoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHHE YETTOBEKa.
Juxymue cuibl (hakTopbl) aHTpororene3a. HaciencTBeHHas H3MEHYUBOCTh U
€CTeCTBeHHBIH 0TOOp. OOIIeCTBEeHHBIM 00pa3 >XW3HHW, HW3TOTOBJICHUE OpPYIUI

Tpy/la, MBILLJICHUE, PEYb

OCHOBHBIE CTaJMM M BETBU SBOJIOLMHM YEJIOBEKA: ABCTPATONUTEKH, YernoBek
yMmenbid, Yemoek npsMoxoasuui, YenoBek HeaHaepTalibCkuii, YenoBek
pa3ymHbId. HaxoIku MCKOMAeMBIX OCTAHKOB, BpPEeMs CYIIECTBOBaHHS, 00JIacTh

pacnpocTpaHeHus, 00bEM TOJIOBHOTO M0O3ra, 00pa3 >KU3HH, OPyAUs

Yenoseueckue packl. OCHOBHbBIE OOJBIINE Pachl: eBpomeouaHas (eBpa3uiickas),
HEerpo-aBCTpaJIONIHAs (3xBaTOpHanbHas), MOHT'0JIOM/IHAS (a3marcko-
amepukaHckas). YepTol mpucnocoOIeHHOCTH MPeICTaBUTENEeH YeIOBEYECKUX pac

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

OKosorus Kak Hayka. 3afayd W pasfieibl 3KOJOrMU. MeToIbl 3KOJIOTHYECKHUX
UCCIIEI0OBaHUN. DKOJIOrH4ecKoe MUpOoBO33peHHe. Cpelpl OOUTaHUs OPraHU3MOB:

BOJHAaA, HA3EMHO-BO3AyIIHAs, IOYBCHHAA, BHYTPHUOPTaHU3MCHHAs

Okonornyeckne  ¢aktopsl. Knaccudukanms — skomorndeckux — (pakTopos:
abuoTuyeckre, OMOTHYECKHME W aHTPONOreHHbIE. JleHCTBHME HSKOJOTMYECKUX

(akTOpPOB Ha OPraHU3MBbI

AbGuoTtnueckue (HakTopel: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHUOIU3M.
[TpucniocoOnenust OpraHu3MOB K  JEHCTBHIO aOMOTHYECKHUX  (DaKTOPOB.

buonornyeckue PUTMBI

buotnueckue Qaxropsl. Bunel OmoTmueckux B3aUMOJEHCTBUIM: KOHKYpEHLHS,
XUIIHWYECTBO, TMapa3uTHU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIEOHMYECTBO,
KBAPTUPAHTCTBO),  aMEHCAINW3M, HeHTpamu3M. 3HaueHHe  OMOTHYECKUX

BSaI/IMO,ZIeI\/’ICTBI/Iﬁ JJI1 CYIIECTBOBAHUS OPraHU3MOB B ITPUPOJHBIX COO6H1€CTB3X

IKOJIOTHYECKHE XapaKTCPUCTHUKHU MOITYJIAINH. OcHOBHEBIE IIoOKa3saTejin
HOMYJSAIUHN: YUCIEHHOCTh, IIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, IMPHPOCT,
Murpanus. JJnHaMuKa 9YMCIEHHOCTH MONYJISLNAN U €€ PEeTyIIsIus

Coo01ecTBa U 3KOJIOTHUECKHE CUCTEMBI

CoobmecTBOo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buapl-momuHanTel. CBs3M B

OHOIIEHO3E

Dkonorudeckue cucreMbl (dKocuctembl). [loHsTHE 00 SKOcUCTeME U
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OuoreorneHo3e. DyHKIMOHAJIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: IPOJYLIECHTHI,
KOHCYMEHTBI, peiyLeHThl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEME.
Tpoduyeckue (muieBbie) ypOBHM O3KocucTeMbl. [luieBble LEeM U CETH.
OcCHOBHBIE TIOKA3aTeIM HKOCHUCTEMBI: OmMoMacca, MPOAYKIHS. DKOJOTHUYECKHUE
NUPAMUJIBL:  TPOAYKIIMM, UUCICHHOCTH, Ouomacchl. CBOICTBa HIKOCUCTEM:

YCTOMUYMUBOCTb, CAMOpETryJIsiius, pazpurue. CyKieccus

[TpuponHbie 3K0CHCTEMBL. DKOCUCTEMBI 03€p U peK. DKOCHCTEMA XBOMHOIO MM
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTE€HHBIE 9KOCHUCTEMBI. ATpO3KOCUCTEMBI. YpOoskocucTeMBI.
buonoruueckoe n X03HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasHooOpazue kak ¢akTop yCcTOMYMBOCTH dKkocucteM. CoxpaHEeHHE

OHOJOrHYeCKOro pa3HooOpasus Ha 3emiie

VYuenne B.W. Bepnaackoro o Owuocdepe. I'paHuibsl, coctaB U CTPYKTypa
ouocdeprr. XKuoe BemectBo u ero ¢ynkuuu. OcobeHHOoCcTH OHOChEpBl Kak
100anbHOM dKOcHCTeMbl. J[MHaMHU4YecKkoe paBHOBecHe M oOpaTHas CBS3b B
ounocepe. KpyroBopoTsl BemecTB u OMOTCOXMMHUYECKHE IUKIBI 3JIEMEHTOB

(yraepona, azota). 30HaIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIN

YenoseuecTBO B Ouocdepe 3emin. AHTpONOreHHbIe M3MEHEHHUs B Ouocdepe.
['moGasibHBIEC HKOJIOTUYECKUE TTPOOTIEMBI.
OcHOBa palMOHANFHOTO  YIpPABIEGHUS MPHUPOJAHBIMH pecypcaMu U HX

UCHoJIb30BaHue. JlocTrykeHnst OMOIOrUM U OXpaHa MPUPO/IbI



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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