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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OUOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHs] TMOJAX0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro MpeameTa
«buonorusi» coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LE€JNEH, COJepKaHMs, pPe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmero o6pazoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKECHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU >KUBOUM MPHUPOJABI U 00ECTICUeHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
OTpe/ieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U Pa3BUTHUS OOyYarOUIUXCsl CpEACTBAMU
yueOHOro mnpeamera «buonorus», oOnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasjiernaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 Marepuayia ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOITMKHM 0Opa30BaTEIbHOIO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXCsl.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIbHOU
NEeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaroIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOrNYECKOro 00pa30BaHMsI.

B nporpamme no 6uosiorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Omaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPaBICHHOCTh HAa pPa3BUTHE 3HAHWUW, CBS3aHHBIX C
(GbOpMHpOBAaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHWEM K OKpYy)Karouled NPUpOIHOU cpene.
[ToaTomy Hapsiy ¢ M3y4eHHEM OOIIEOMOIOTUYECKUX TEOPHil, a TakkKe 3HaHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOI0 PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHHUMaHHUE HCIOIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM KU3HU JUIsl PEIICHMs TPUKIAAHBIX 3a7a4, B
TOM 4Hucie: NPOPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAaHU, 000CHOBaHUS 9KOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OKpYXKaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOM JESTENbHOCTH YEJIOBEKAa Ha COCTOSHHME MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buosorus» mpOIUKTOBAHO HEOOXOIUMOCTBIO O00ecIeueHus



YCIIOBUH ISl pEeLlIEHUsI OJHOW M3 aKTyalbHbBIX 33[a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpasi mpeamnojaraeT (GOpMUpPOBaHHE y  OOyYarOIIHUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, paclIUpseT U 000OMAeT 3HAHUSA O XKUBOM MpUpone, €€
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, YKOJIOTUYECKOTO MBIIUIEHHS], IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHUsA, COLUAIN3ALMU
oOyuaronuxcs. M3ydenue 6mosorun odecrneynBaeT yciaoBHs sl GOpMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAllMOHHBIX W HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUHU C
IPECTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpa¢uu. Ha3BaHHbIE MOJOXKEHUS O IpEeIHA3HAYEHUM Y4EOHOro Mpeamera
«buonorus» COCTaBUIM OCHOBY I ONpENENEeHUs IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €T0 COAEpKaHUsA, TIPEICTABICHHOTO B IpPOrpaMMe IIO
OMOJIOTHH.

Ot6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C TO3ULIMH KyJIbTypOCOOOpPa3HOTO MOJXO0Ja, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUS, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBeKa B OKPYJKAOIIEH MPUPOJHON cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTHUEeCKON aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM 71l (POpMUPOBAHUS
MPEACTABICHHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrHYecKoro o0pa3oBaHMUsL.

CTpykTypupoBaHHE cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYILECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEIYIOUINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonoruueckas cucrema», «OpraHu3m Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpraHM4eCKOro MHUpay,
«OBONIOLMS KUBOU IPUPOIB», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss ydueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHWE  OOy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHON
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
WCITIOJI30BaTh 3TU 3HAHMS I TPAaMOTHBIX JCHCTBUH B OTHOLIEHHH OOBEKTOB
YKUBOM NIPUPOJBI U PELICHUS PA3JIMYHBIX KU3HEHHBIX POOJIEM.

JocTikenue 1enu u3ydeHus yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOMINX 3a/]1ay:

OCBOCHHME OO0YYaIOIIMMHCS CHUCTEMbl 3HAHUW O OMOJOTUYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaxX, CIyKAIIUX OCHOBOU
Uil (pOPMUPOBAHUSL NPENCTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJlaX Hay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHU3alll{, BBIIAKOLIMXCS OTKPBITHIX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

(dopMHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISI0B, UAEH M MOJAXOAOB K HM3YYEHHUIO >KMBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBJICHUS OKPY>KAOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, IOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

¢opMupoBaHue y OOydalOIIMXCS YMEHHUHA WIUIIOCTPUPOBATH 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOH JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI UYEJIOBEKOM KHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTUYECKUX UCCIICIOBAHMUIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B MIOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero o6pasoBanus «buonorus», m3zydaemass Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOISALIUM B
cocTaB IpeaMeTHOM obnacTu «EcTtecTBeHHO-HAYYHbIE TIPEIMETHDY.



Jlst m3ydenust Ononoruu Ha 6a30BOM YPOBHE CPETHETO 0011Iero 00pa3oBaHuUs
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Heaemo), B 11 kimacce — 34
yaca (1 yac B HEJIETIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonorun B (HOpMUPOBAHMH COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW PUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJETUPOBaHUE, CTaTHUCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinuue
JKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpauu:

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

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKUE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BellecTB B kieTke. llommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.



depmeHTsl — Ouosormueckue Katanmm3aTopbl. CrtpoeHue (QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) U Mojucaxapuibl  (Kpaxmai, TIJIMKOTEH,
1esTo03a). buonornueckue GyHKIUU YTII€BOJOB.

Jlunmunel:  Tpurmuuepuabl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkumu saunuaoB. CpaBHEHUE
YTJIE€BO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
Hyki1enHOBBIX kucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOICHCTBUS
ujel 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka xak mnenoctHas xuBas cucrtemMa. OOmme NpU3HAKH KIIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTPOEHMsI MPOKapuoTHUECKON kieTku. Knetounas crenka Oakrtepuii. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u GpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opraHounbl kietku: JIIC, ammapat ['onbmxwu,
TM30COMBI. [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpUM u T1iactun. Bunbl mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QYHKIIUU OPraHOUIOB KJIETKU. BKiroueHus.

Anpo — perynaropHslid eHTp kieTku. CTpoeHue sjpa: siaepHas o0oJovKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KJIETKE.

JdeMoHCcTpanuu:

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

Huarpammbl:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKUBOMU
npupojie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr n cxembl: «llepuogudeckas TabaUIa XUMUYECKUX JJIEMEHTOB),
«CTpoeHre MOJIeKyJbl BOJIb», «brocunTes 0enka», «CTpoeHne MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHue 3yKapHOTUYECKOW KIIETKN», «CTpOEHHUE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

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

JlabopatopHass pabota No 2. «/3ydyeHwe CTpoeHHs KIETOK pacTEHUH,
JKUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEmaparax M HX
OMHCAHUE.

Tema 4. ’/KusHenessTeJIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUs BEIIECTB M SHEPrud B TMOHHMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH HOTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A NSl KU3HU
Ha 3emuie. Biausinue ycnoBuii cpenpl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMoCHHTEe3. XEeMOCHUHTE3UPYIole OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKW3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTKe. PacriernyieHue BeniecTB, BBIJICJIICHHE U
aKKyMYJMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonmus. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmarpuuHoro cuHre3a. l'enernueckas wuHpopmamus u JHK.
Peanuzanus reHetudeckoil uHdopmanuu B KiIeTKe. ['eHETWYeCKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. Victopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CITM/a.



OOparHast ~ TpaHCKpUIIIIMS, peBepraza W uWHTerpaza.  [Ipodumaktuka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«JHepreTuyeckuii oomen», «Xmopomnacty, «Potocunrtedy», «Ctpoenne JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: monaenu-annkanuu «Yasoenue IHK wu Tpanckpumnuumsy,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. PazmHoOXkeHHe M HHAUBUAYATbHOE PA3BUTHE OPTraHU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTtonoruuyeckue OCHOBBI PA3MHOKEHHSI W  WHIUBUAYAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpoueccsl, MpoUCXoasIue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKui CMBICT MUTO3A.

[Iporpammupyemasi ruOEIb KJIETKH — aronTo3.

@dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U moyioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHHPOBAHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIONOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKU CMBICT U
3Ha4YEHUE Meno3a.

["ameTtorenes — mnpouecc OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeie xeje3bl: CEMEHHUKU U sSUYHUKUA. OOpa3oBaHWE W Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CIepMaro30uj, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOeHUsl SUIEKJIETOK U crepMaro3ounoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobrieHue, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MPAMOE, HempsiMoe (IMUYMHOYHOE). BriusHue



Cpelbl Ha pa3BUTHE OPTraHWU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Metiosy, «IIpsMoe u HenmpsiMoe pa3BUTHEY, «I 'aMeTOreHe3 y MJIECKONMUTAIOIINUX U
yenoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOTIUTAIOMIETOY, «SIHlIeKeTka MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «/leseHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPENnaparaxy».

JlaGoparopuas pabota Ne 4. «lM3yueHHwe CTpOCHHS IIOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmet u 3a1aun reHETUKU. MicTopusa pa3BuTHs T€HETUKUA. POIb IMTOJIOTHH
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETHKA. MeETonbl TEHETHUKH (THOPHI0JIOTHYCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTUsA. [ 'eHeTn4Yeckass CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUs MPU3HAKOB, ycTaHOBJIEHHbIE I'. MeHaenem.
MonorubpuiHOe CKpelMBaHue. 3aKOH eIWHO00pa3us THOPHUIIOB TIEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel ramet. [lonHOE M HEMOJIHOE IOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPUAHOTO  CKpPCIIMBAHUS.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUIECHHOMY HAaCJIEJOBaHHUIO FeHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasi TEOpHUsI HACJIIEACTBEHHOCTH. | €HEeTUYECKHE KapThl.



['enetuka nosna. XpoMOCOMHOE OMpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocOMBI. ['omorametrHele M reTeporaMeTHbie oOpranusmbl. HacnenoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI N3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUMBOCTU. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoMCTBa MOAUPUKAIIMOHHON NU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecC — OCHOBAa KOMOMHATHUBHOMU
M3MEHYMBOCTUA. MyTalmoHHas U3MEHUYNBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TCHOMHBIE. YacToTa U NMpUYMHBI MyTaluii. MyTareHHble (paKkTophI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE OINIPENICIICHHE rE€HOTHUIIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: T'€HHBIE OO0JE3HHU,
00JIE3HU C HACIEJACTBEHHOUW MpPeapacnoyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAaHHE. 3HAUYCHUE MEAUITUHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet w cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUSI U €ro LHUTOTCHETHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTonoruyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3aumonencTBue QJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eJIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HaCIEIOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: MopAenu-anmmInKanmun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(bOopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHblie U npakTHYecKHe PadoThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlaGopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30Quiibl HA TOTOBBIX
MHUKPOIIPEapaTax».

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

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpoLecC. 3apOXKIACHUE CEIEKIUU U JTOMECTHUKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbl NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI M MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIIMM DPACTEHM M JKMBOTHBIX. OIllEHKa 3KcTepbepa. BIM3KOpOoaCTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJMIUIOUIOB. JIOCTHIKEHMS CEJIEeKUMU pAaCTEHUH, >XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganust pexomOuHantHoM JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHxeHepus. Kilerounbsle KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHHM.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosembl. MO —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel u cxeMbl: Kapta «L[eHTpbl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHnas rudpuauzamus», «Padbotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpyHnpoBaHue U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsIKH TUIOAOB U KOPHEIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHS CEJEKIHMH PAacTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOLMOHHOM TEOPUU. BOIIOLMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOIHbIE (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune GayH U GJop MATEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3NIHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pYyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeHd y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. Ilpeanocbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CWJIBI SBOJIONUK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

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

MuxkpooaBostorus. [lomymsius kak eIMHUIA BUAA U DBOJIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTalMOHHbBIN
MpOIECC M KOMOMHATHUBHAsT M3MEHYMBOCTh. [lomysiiMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 Murpanus.

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

[Ipucnoco6eHHOCT, OpPraHU3MOB Kak pe3yJibTaT dBOJOIUU. [Ipumeps
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMOop(h03bl U UIMOA AN TALINH.

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

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uUIIeTUYECKAs, JTUBEPreHTHAs,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTtuMoCTh IBOTIOLINH.

[IpoucxoxeHne OT HeCleNHaIM3UPOBAHHBIX MpeakoB. [Iporpeccupytomas
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpaum:



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

Tabmus! 1 cxembl: «Pa3BuTHe OpraHMUECKOTO MUpPA Ha 3emiiey, «3apOAbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BoMoIMn», «Kapra-cxema wapmipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHue», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0oOp IUIOIOB M CeMsIH, KoJuleKusi «lIpuMepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHHS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@DPOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJna).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POJIOTHIECKOMY
KPUTEPUIO».

JlaGoparopHas padora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumotesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcrepMusi. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH M HX HBOJIOIUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie Mo 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickass dpbl. l[laneo3olickas spa u €€ mnepuoibl: KEeMOPUHUCKUH,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

Kaiino3oiickas »3pa ®W €€ TIepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te0JOrHMYecKux MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO0 MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeOBEKa. AHTPONOJIOTHs KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH YeloBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh W  €CTECTBEHHBIM OTOOp. OOmiecTBEeHHBIM 00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TPyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek mnpsaMoxoasammi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAHHS, 0O0JIACTb
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepukaHcKkasi).  YUepTel  NpUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuipel 1 cxembl: «BosnukHoBeHne CoiaHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenpHas kieTtka», <« KHBOTHas  KJETKay,
«IIpokapuoTnueckast kinetka», «COBpeMEHHas CHCTEMa OPraHUYECKOro MUy,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOEHHUS YeJIOBEKa U YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI'0 4eEJIOBEKa», «/lpeBHenmme moam», «/peBHue monm», «llepBbie
COBPEMEHHBIE JII0IU», «HenoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIIECNKUA WU
U300pKEHUST KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeENOBEKa (KaMHHU-YOIIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKTHYeCKUE PadOThI:

[Ipaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIICKIIUSIX).



OKcKypeHsl «IBOMIOLUSA OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCIIEOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuotuyeckue, OWMOTHYECKHE U AaHTPOIOTeHHble. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPHUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMSI, XUIIHUYECTBO, cUMOMO03 U ero (opmel. [lapazutusm, koonepanus,
MyTyaju3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAu€HHE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISILIUA U €€ Perysus.

JlemoncTpanum:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUs
Opranu3moBy», «Potonepuoausmy», «llomymsauum», «3aKOHOMEPHOCTH POCTA
YUCJIEHHOCTHU MONYJSAUUUA UHPY30puu-TyPenbkny, «lumesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE padoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUH U3
Pa3HbIX MECT OOMTAHUS.

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

[Tpaktrueckas padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUOB
PACTEHUIN».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumieBas). Buapl-momuHanTel. CBsizu B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTbI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTHI, PeAYIeHThl. KpyroBOpoOT BEMIECTB U MOTOK SHEPTUHU B IKOCHUCTEME.
Tpoduueckne (muImeBble) YPOBHHU OKOCHUCTEMBI. [lWimeBble 1€ W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: TPOAYKIHU, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHBIE PKOCUCTEMBI. DKOCHCTEMBI 03EP M peK. DKOCHCTEMa XBOWHOTO
WA IITUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaszHooOpaszue kak @akrtop ycrounBocTH 3kocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHochepbl Kak
rJ100aIbHOM JKOCHCTEeMBbl. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBSI3b B
ouocdepe.

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

YenoseuecTBO B Ouocdepe 3eMian. AHTPONIOreHHbIE U3MEHEHUs B Onocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIbI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHo00pa3us Kak OCHOBAa yCTOMYHMBOCTH Onocdepsl. OCHOBA palliOHATBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOJb30BaHue. JlocTuxkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

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

Tabmuubl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jecay, «buonenos Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JECWCTBHS HAa  NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHMSI BO3/IyXa M TPYHTOBBIX BOA», «[louBa — BakHEHIIasi COCTaBISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3G dexTy, «DaKkTophI
pPaOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B pUpOAe».

O6opynoBanue: Mojaelb-anmukanus «Tunudable OMOIIEHO3bI», TepOapuit
«PacturtenbHBIe COOOIIECTBaY, KOUICKINH «bHoeHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJUJICKIIMM pACTEeHUH W
JKUBOTHBIX, TPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas xuura Poccuiickoit ®denepaunn, n300paxeHHs OXpaHIEMbIX BHIOB
pacTeHun 51 JKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
FPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyMe MOTHUBAIlMM K OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3ynbTAThl OCBOEHUS MpeaMeTra «bHUOIOorusD JOCTUTAOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOITO3HAHUS, CaMOBOCIIUTAHHUS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPECHHEHW TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOIO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUposie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMBITA M OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOMIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUICKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKE€HUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YUUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA HEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIEHUS! K MHEHHUIO OIIMOHEHTOB TMpHU OOCYXIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEPE]
Ponunoi, ropaoctu 3a CBOW Kpail, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXKEHUSM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIaJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTHH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yOoexkJIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO MU 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMHu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHHUE SMOIMOHAIBHOTO BO3/IEHCTBHUS AKUBOM MPUPOIBI U €€ [ICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX BHAAX HCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE THIMEHWYECKHX TPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJI HMHIMBUIYaTbHOTO M  KOJUIEKTHBHOTO
0€301acHOTO MOBEJCHHS B CUTYAIHSIX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAaHUE IIEHHOCTH MacTePCTBA, TPY0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

UHTEpEC K pa3iu4yHbIM cdepaM mpodeccCHnoHaTbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHbIC TIJIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIICHHWE K TPHUPOJie KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIMICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TIOCTYNKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOUIEH CPEeIbl;

OCO3HaHHWE TIO00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM M TMyTel ux
peleHus;

CIIOCOOHOCTh HWCIOJIb30BaTh MpUOOpETaeMble TpPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHATBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
AKOCHUCTEM, OHOChephl);



AKTUBHOE HENPUATHE JEUCTBUM, IPHUHOCIAIIMX BpEX  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOr0 SKOJIOTMYECKOrO0 MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN IEATEIBHOCTH IKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJBTYphl Kak CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMAaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(OpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AUMHCTBE MPUPOJIbI, YEIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEJUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh pPECypCHble  MPOOJIEMBbI  pPa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWMOJOTUYECKUX 3HAHUM B IEIAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTU METOJIOB MO3HAHUS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISAIINX B HEM W3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyUYEHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JIS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHUE LIEHHOCTH HAYYHOU ESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKIIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0yUaAIOUIUXCSA
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUE
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HAONMIOJIEHHe, HM3MEpPEeHHE, JKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYyYaloluxcs, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEJIbHON U COUMAIIBHON MTPAKTHKE.

MertanpeaMeTHble pe3ysibTaTbhl OCBOEHMSI IMPOTPAMMBI CPEIHETO OOIIETro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NM03HABaTEJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHe JeHCTBUA:

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

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBILIJICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSITUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YNIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl 0ObsICHEHUSI (DAKTOB U SBJICHUM
KUBOU MPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXIACHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMbBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIBI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea  JuId IpeICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOJAa,  BBIIBICHHBIX B PAa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHUAX  PEAIBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIET0BATEIBCKON U MPOCKTHON JIEATEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHUsI IPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HaHWS, €ro WHTEPIpEeTalH, MPEOoOpPa30BAaHUI0 M NPUMEHEHUI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3JaHUH YUEOHBIX M COI[HAIBHBIX TPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMA U METOJIaMU;

CTaBUTh W (HOPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTeIbHON
TESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs,, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE€ pEUICHHWS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(DECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MIPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TpeiaraTh OPUTHHANBHBIC TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmaumeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsiAxX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIM3UpPOBATH



nH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

mpuoOpeTaTh OIBIT KCHOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHGpopmaruu (cxeMbl, rpauku, TUarpaMMbl, TaOJIUIIBI, PUCYHKU
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B Ka4eCTBE CpEACTBA NpH paboTe C
Ovonornyecko HMHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pacloO3HaBaHWS W 3aMWATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIICHHS, MOHUMAaTh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYAaTh KOH(PJIMKTHI U BECTH TEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIFOJEH, MPOSBIIATh YBAKHUTEIHHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHJAHOW W WHAWBUIYaIBHON
paboThI IpH pelIeHUU OUOIOTUYECKON MPOOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (HOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHHN C yd4&€TOM OOIIUX
MHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 WieHa KOJIIIEKTHBA;



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO YYACTHHKA KOMAaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranuszanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUW IIEJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHUIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4yu B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJITATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQUIEKCHH IJIsi OLEHKU CUTYyalllud, BHIOOpa
BEPHOI'O PELLICHHS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



OPUHUMATh MOTHBBI WM apPryMEHThl JPYIMX IIpU AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHAIU3€ pe3yJIbTaToOB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynpTaThl OocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpruyYecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
IpeoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HaHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peaslbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUS.

[IpeameTHbIE pe3yNbTaThl OCBOCHHS yueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(pOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHMA:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMEeH BeEIIeCTB U MpeBpalleHue
HHEPrum), TOMEOCTa3 (CaMOperyssus), YpOBHEBAs OPraHU3aLUsl JKUBBIX CHUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIHS ), HACIEACTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHOMl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOTOOOpasusi u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K dKUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB W SIBJICHUM, OpraHu3alusi M MPOBEICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yNbTATOB, MCIOJBb30BAaHHBIX HAYYHBIX MOHITHH, TEOPUA U 3aKOHOB, YMEHHUE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M NPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUIACTUYECKOTO W 3HEPreTHYecKoro OOMEHa, XEMOCHMHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3/I0POBbSA
OKpPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMsI JJIsl MpPEJCKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATh JIA0OPATOpPHBIE M IMpaKkTUYeCKHe padoThl, cOOII0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(GOPMALIUU, HAYYHO-OMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHoro mnpeamera «buonorus» ¢ 11
Kj1acce NOJIKHBI OTPAKATh:

Cc(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbBI MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJISALKS, TeHO(DOH, SBOTIOLMS, ABIKYIINUE CUJIbI ((haKTOPbI) 3BOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMa, TMPOAYIEHTH, KOHCYMEHTHI, pPEAYIEHThI, Ied MHUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OHOJOTMYECKHE Teopuu (dBONIONMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyEeMbIMI BEIUYMHAMH, OOBSICHEHHE MOTyUYECHHBIX
pPE3yNIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSATHH, TEOpPHA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJOB, TMOMYJALINUNA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIyICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DHEPTMM B HDKOCHUCTEMAaX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JJISI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUSA MPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOLIUX JOEH, COOMI0IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KAIOIIEH
IPUPOTHON cpene, MOHUMAHHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTUH JIJIS1 PAlIMOHATILHOTO TIPUPOAOIIONH30BaAHNS;

yMEHHUE pelniaTh dJIeMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JTA0OpATOPHBIE M TPaKTUYECKHUe padoThl, COOMHOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PY/I0BAHHUEM;

yMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIC 3HAHHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-TOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00AJbHBIE  DKOJOTMYECKHE  TMPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
HCII0/Ib30BATh MTOHATUMHBIN armapar OHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iesioB U TEM (audposbie)
Ne /i P Konrtpoabnbie | Ilpakruueckue bp
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 buonorus kak Hayka 2 0.5 bubmmorexa [JOK
https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI U UX OpraHu3alys 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorera OK
P https://m.edsoo.ru/7f41c292
bubanoreka LIOK
4 XK
MBHCACATCIRHOCTS KACTIH 6 https://m.edsoo.ru/7f41c292
5 Pa3sMHOXKEHME U MHIUBUAYaIbHOE Pa3BUTHE 5 | bubmuoreka [JOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M N3MEHUYHBOCTD 2 15 bubanoreka LIOK
OpPra’Hu3MoB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHUH https://m.edsoo.ru/7f41¢292
bubnunorexa LIOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunmMmeHoBaHHE pa3aeiioB H TeM nudpoBLIe
Ne /it P Kontpoabnbie | IpakTuueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
b K
1 DBOIIOIUOHHAST OMOIOTHUSA 9 1 nommorexa IO
https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnuorexa [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"nusMEel 1 OK aromas cpena 5 1 bubnmorexa OK
p pyzaiom pea https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
4 Coo0 9
000111eCTBA U DKOJIOTHUECKHUE CUCTEMBI hitps/m.cdsoo.ru/Ti4 1ecT4
bubnuorexa [IOK
5 PesepBHOE Bpe 2
PBHOC BpeM https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HMara uudposeie
Tema ypoxa Kontpoabnbie | IpakTuueckue
n/n Bceero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 1.09-5.09 | https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[TpakTrueckas padora Ne 1
2 ((§CHOJ'ILBOBaHI/1:e a3JIMYHbBIX 1 0.5 8.09- bubmorexa LHOK
P ' 12.09 https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUECHUU
OHOJOTHYECKIX 00BEKTOBY
3 buonornueckue cucTemsl, IPOLECCHI 1 15.09- bubnuorexa [JOK
U UX U3y4EHHE 19.09 https://m.edsoo.ru/863e6564
4 XumMuueckuii coctaB KieTku. Boma | 22.09- bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH 26.09 https://m.edsoo.ru/863e674¢
29.09- bu6mmoreka [JOK
5 b .C 0 1
CIIICH. LOCTaB 1 CTPOCHHE DETKOB 3.10 https://m.edsoo.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3y4yenue 1 0.5 6.10- bubmuoreka [IOK
KaTaJTUTUYECKON aKTUBHOCTH ' 10.10 https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTH KaTajasbl)»
7 Yraesonsl. JIunuasl 1 13.10- Bbubmmoreka [JOK




17.10 https://m.eds00.1ru/863e6870
20.10- bubmuorexa [JOK
8 H .AT®
YIJICHHOBBIC KHCIOTRL 24.10 https://m.edso0o.ru/863e6d5c
9 Hcropus u meToas! u3ydyeHus 311-7.11 bubmmoreka [IOK
kietku. Kinerounas Teopust ' ' https://m.eds00.ru/863e6e88
Knerka kak 1iesocTHas XuBast 10.11-
10
cucrema 14.11
CtpoeHue dyKapuoTUYECKOM KIIETKH.
JlaboparopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK 17.11 bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 ) https://m.edso0.ru/863e6ff0
. 21.11
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUE»
24.11- bu6mmoreka [JOK
12 06 0
MCH BEHICCTE HITH META00THIM 28.11 https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 ) . X 1.12-5.12
OTOCHHTES. ACMOCHHTES https://m.eds00.ru/863e7c98
8.12- bu6mmoreka [JOK
14 2 i 00
HEPTETHHICCKHIT OOMEH 12.12 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [leneHue
KJIeTkH. Muto3. JlabopaTopHas
15 abota Ne 3 «Habro I;HI/Iep MHTO3a B 0.5 15.12- bubmmorexa [IOK
P } A ' 19.12 https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEnapaTaxy
16 buocunTe3 Oenka. Peakmms 22.12- bubmuorexa [JOK
MaTpUYHOTO CUHTE3a 26.12 https://m.edsoo.ru/863e796e
17 Tpancnsnus — 6nocuHTe3 Oenka 12.01- bubnuoreka [IOK




16.01 https://m.edsoo.ru/863e796e
18 Hexkierounsie popmbI )KU3HU — 19.01- bubnmoreka [JOK
BHUPYCHI 23.01 https://m.edsoo.ru/863e7540
26.01- bubmuorexa [JOK
19 DopMbI pa3MHOKEHUSI OPTaHU3MOB 3 O. 01 https://m.edsoo.ru/863e81b6
’ https://m.edsoo.ru/863e83 1e
bu6mmoreka [IOK
20 Meii 2.02-6.02
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeToK. OMI0I0TBOPEHHE.
)1 JlaboparopHas pabota Ne 4 0.5 9.02- bubnuorexa [JOK
«M3y4yeHne cTpoeHuUs MOJIOBBIX ' 13.02 https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»
” NuauBHayanbHOE pa3BUTHE 16.02- bu6mmorexa [IOK
OpraHu3MOB 20.02 https://m.edsoo.ru/863e8436
” I'enernka — Hayka o 23.02- bubmmoreka [JOK
HACJIEICTBEHHOCTU U U3MEHUYUBOCTH 27.02 https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS Eub 1OK
uOIMoTeKa
24 .M 2.03-6.
npmsiaxos. Mororiopuioe 03-6.03 | ipse/im.cdsoo.ru/863¢8878
CKpEIINBAHHE
UTHOPHUIHOE CKpeIUBaHue. 3aKOH
25 fI[eSaBI/II()JI/If/IOFO HaI::J'II: OBaHUS 9-03- bubmmorexa [IOK
a 13.03 https://m.edsoo.ru/863e89a4
MPU3HAKOB
CuernieHHOe HAClIeJOBaHHE
26 npusHakoB. JlabopaTopHas pabora 0.5 16.03- bubmuoreka [IOK
Ne 5 «3yuenune pe3yabTaToB ' 20.03 https://m.edso0o.ru/863e8c60

MOHOTHOPHUIHOTO W TUTHOPUTHOTO




CKpEIIMBAaHUA Y IPO30(UIIBI HA
TFOTOBBIX MUKpOIIpenapaTax»

7 I'enernka mona. HacinegoBanue | 23.03- bubmuorexa [JOK
MIPU3HAKOB, CLIEIUICHHBIX C [10JIOM 27.03 https://m.edsoo.ru/863e8c60
M3menunBocTh. HenacneacrreHHas
W3MEHYHMBOCTh. JIJabopaTopHas

73 pabota Ne 6. 3yuenue 1 0.5 6.04- bubnuorexa [JOK
MOAM(UKAITMOHHONW W3MEHYUBOCTH, 10.04 https://m.edsoo.ru/863e8efe
MOCTPOEHHE BapUAIIMOHHOTO Psijia U
BApUALIMOHHON KPUBOI»

HacnencrBeHHass ©3MEHYHUBOCTb.

29 JlaboparopHas padota Ne 7. «AHanu3 1 0.5 13.04- bubmuorexa [JOK
MyTalui y Jpo30(uibl Ha TOTOBBIX 17.04 https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

30 I'enetuka yenoBeka 1 20.04- bubmorexa [JOK

24.04 https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O600111eHIE TIO 27 04.

31 teme «HacnencTtBeHHOCTh U 1 L.05

W3MEHYMBOCTh OPTaHU3MOB»
bu6mmorexa [IOK

32 Cenekus Kak HayKa M IpoLece 1 4.05-8.05 hitps://m.cdsoo.ru/863¢92 14

133 MeToAbI U TOCTH)KEHUS CEJIEKIINU ] 11.05- bu6mmorexa [IOK
pacTeHHUH U )KMBOTHBIX 15.05 https://m.edsoo.ru/863e9214

34 buoTtexHonorus kak orpacip 1 18.05- bubmuoreka [IOK
MPOU3BOACTBA 22.05 https://m.edso0o.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOI'PAMME




11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | odOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
i bubnuorexa [JOK
1 1 1.09-5.0
OBOMIOLM U MCTOABI ¢€ H3YHCHH ? ? https://m.edsoo.ru/863ea20e
) Hcropus pa3BuTHS NpeACTaBICHUI | 8.09- bubnuorexa [JOK
00 PBOIIOLNH 12.09 https://m.eds00.1ru/863e9570
15.09- bu6mmoreka [IOK
3 Muxkpo3Bosto 1
HKPOIBOITIOHA 19.09 https://m.edsoo.ru/863e9cle
[Tomyssimus Kak JIeMeHTapHas
€/IMHUIIA BUJIA H DBOJTFOIIHH.
4 JII;60 I;TO Hilﬂ abora Jﬁo 1 1 0.5 22.09- bubnmorexa LIOK
paTopras p B ' 26.09 https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBIOKyIIHE CHITBI (IIeMEHTapHBIE | 29.09- bubmmorexa [IOK
(hakTOpHI) SBOTIOLIUU 3.10 https://m.edsoo.ru/863e9da4
6.10- bu6mmoreka [JOK
E i 1
6 CTECTBCHHBII OTOOP 1 €ro opMbI 10.10 https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 3BOIONNN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 0.5 13.10- bubnmoreka [JOK
paborta Ne 2 «Onucanue ' 17.10 https://m.edsoo.ru/863e9fde
MPUCIIOCOOJICHHOCTH OpPTaHU3Ma U e
OTHOCHUTEIIbHOTO XapakTepay»
8 Hanpasnenus u nytu 1 20.10- bubnmoreka [JOK




SKA3HH Ha 3eMIIe)

MaKpO3BOJIOUA 24.10 https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BosIOLNN 3.11-7.11
10 Ucropus xu3nu Ha 3emiie 1 METObI 10.11-
€€ U3y4eHUS 14.11
1 ['unoTe3sl MPOUCXOKACHUS KUZHU 17.11- bubmuorexa [JOK
Ha 3emuie 21.11 https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 24.11- bubnuorexa [JOK
rnepuoaam 28.11 https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUU
PaCTUTENHHOTO U KUBOTHOTO MHpA.
IT 6ota Ne 1
13 pakTuyeckas padora 0.5 1L125.12 bubnuorexa [JOK
«M3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHMii U KUBOTHBIX B
KOJUTCKIIHSIX )
14 CoBpemeHHas cuctema 8.12- bubnnoreka [JOK
OpPraHr4YEeCKOro MUpa 12.12 https://m.edsoo.ru/863ea48e
15 DBOIIOLHS YeI0BEKa (AaHTPOIIOreHES) 15.12- bubmorexa HOK
i ™ 19.12 https://m.edsoo.ru/863eac2c
16 JiBroxymue cuibl (pakTopsl) 22.12- bubnuoreka [IOK
AHTPONOTEeHE3a 26.12 https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH BOJIOLUU 12.01-
yesioBeKa 16.01
13 UYenoBeueckue packl ¥ MPUPOIHbIE 19.01- bubnuorexa [JOK
ajanTaluy 4ejIoOBeKa 23.01 https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O600611eHIE 1O 26.01
19 TeMe «BO3HMKHOBEHME U pPa3BUTHE 3 O. 01




20 DKOJIOTHS KaK HayKa 2.02-6.02
)1 Cpenpl 00uTaHUS U DKOJIOTHIECKHE 9.02- bubnmoreka [JOK
(hakTopsI 13.02 https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdonoruueckre 0COOEHHOCTH
pgor 16.02- Bu6moreka LIOK
22 pacTeHUH U3 pa3HbIX MECT 0.5
20.02 https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa HAa pOCT U
pa3BHTHE YEPEHKOB KOJICYyCay
23.02-
23 buotnueckue GpakTopsl bubmorexa LHOK
27.02 https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomysiiun. [Ipaktudeckas pabota
24 Ne 2 «Iloacuér mnoTHOCTH 0.5 2.03-6.03
MIOMYJISIIIAIA Pa3HbIX BUIOB
pacTeHui)
)5 Coo0riecTBa OpraHu3MOB — 9.03- bubmmoreka [JOK
OuoIeH03 13.03 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI 16.03- bubnuorexa [JOK
(PKOCUCTEMBI) 20.03 https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTeIN YIKOCHCTEMBI.
23.03- bu6mmoreka [JOK
27 DKOJIOTMYECKUE TUPAMUJIBI.
N 27.03 https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykneccust
6.04-
28 IT
PUPOIHBIE IKOCHCTEMBI 10.04
13.04-
29 AHTpPONOT€HHBIE YIKOCUCTEMBI

17.04




30 buocdepa — rnobanpHas 1 20.04- bubnuorexa [JOK
9KOCUCTEMA 3eMIIN 24.04 https://m.edsoo.ru/863ebb5Se

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS | 27.04- bubnmoreka [JOK
ouochepsl 1.05 https://m.edsoo.ru/863ebd 16

32 YenoeuecTBO B Onochepe 3eminn 1 4.05-8.05

13 CocyiiecTBoBaHUE TPUPOIBI U 1 11.05- bubmuorexa [JOK
YyeJI0BEYECTRA 15.05 https://m.edsoo.ru/863ebale
PezepHblil ypok. O600111€HUE TEMBbI 18.05.

34 «Co00111eCTBa U DKOJIOTHYECKHUE 1 .05
CUCTEMBD»

OBILEE KOJIMYECTBO YACOB I10 34 )5

I[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaTbhl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmasl CpeaHeEro oﬁmero 06pa3OBamm

CdopMupoBaHHOCTh 3HAHUW O MECTE W POJM OHOJIOTUHM B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUPAa M HAyYHOTO MUPOBO33PEHUS; O
BKJIaJIE POCCHHMCKHX W 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosoruu; (QyHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEep)KaHHE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHI: KHU3HB, KIIETKA, OpraHu3M; MeTabonu3mM (0OMEeH BEIIeCTB U
MpEBpaIICHUE SHEPIHH), TOMEeocTa3 (CaMOperyisius), YpOBHEBas
OpraHM3alys JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEIPOILYKIIMS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BUTHC

YMmenne uznaratb OHOJIOTHYECKHE TEOPHH (KIETOYHAs, XpPOMOCOMHAS,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHsl (0 LEHTpax MHOrooOpas3us M MPOUCXOXKIACHUS KYJIbTYpPHBIX
pactenuii H.V. BaBusnosa), onpenensars rpaHUIbl UX TPUMEHUMOCTH K

KHUBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TIO3HaHUS B OHOJIOTHH
(Habmro/IeHNEe W OIMCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBJICHUMH;
OpraHM3aiys W TMpOBeAeHHE OHOJOTHYEeCKOr0  JKCIEPUMEHTA,
BBIIBIDKCHUE  THUIIOTE3bI, BBISIBJICHHE ~ 3aBUCUMOCTH  MEXKAY
HCCIIeTyeMBIMU BEIIMIMHAMH, OOBSICHCHHE TOMYyYSHHBIX PE3yJbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSATHH, TCOPUH W 3aKOHOB, YMCHHE

ACJIaTh BbIBOJAbI HA OCHOBAHUU ITOJTYUYCHHBIX pe3y.]'ILTaTOB)

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICNIATH CYIIECTBEHHBIC MPHU3HAKH BHPYCOB, KIIETOK
MPOKAPUOT M  DYKAPHUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHM3MOB; OCOOCHHOCTH  TMPOILIECCOB OOMEHa  BEIIeCTB U
MIPEBpPAIICHUS DHEPTUU B KIIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO H
JHEpreTHYeckoro  oOMeHa,  XEMOCHHTe3a, MHTO3a,  Meio3a,
OIUTOIOTBOPEHUS,  PA3MHOXKEHUS,  WHAMBHAYAIbHOTO  Pa3BUTHUSA

opranusMa (OHTOTeHE3)




YMenue MNPpUMCHATH MOJIYUYCHHBIC 3HaHUA JJIsL 00BACHEHHS

OMOJIOTUYECKUX MPOIECCOB U SBICHHUM, JUIS MPUHATHS MPAKTHUYECKUX
peleHui B MOBCEIHEBHON KU3HU B LIESX oOecrieueHust 0€30IacHOCTH
CBOETO 3/I0POBbS U 3J0POBbs OKPY>KAIOLIHX JII0JIeH, COOTI0AEHUS HOPM
rpaMOTHOTO OKPY’KalIleH IMPUPOIHON

IIOBCACHUSA B cpeac;

ITIOHUMAaHHEC HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/If/’I

COBpCMGHHOfI OHoJOrMd M OHOTEXHOJIOUH U1 palluOHAJIbHOI'O

IpUpOaAOITIOJIb30BAHHA

YMeHune pemarb 3JIeMEHTapHbIe TCHETHUYECKUE 3aJa4ll Ha MOHO- U
JTUTUOPUIHOE CKPEIIMBAHKE, CIICTIJICHHOES HACJIEOBAHUE, COCTABIAThH
CXeMBl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIA IpeaACKasaHus

HacCJICOAOBaHM ITPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJNHATH J1A0OpAaTOPHBIE U  MPAKTUYECKUE padoThI,

coOmonate mnpaBuia Tpu pabore c ydyeOHBIM M JTaOOpaTOPHBIM

o0opynoBaHuEM

YMeHue KpUTHYECKH OLEHUBAaTh W HWHTEPIPETHPOBATh MH(POPMAIUIO
OHMOJIOTMYECKOT0 COJEPKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHBIC 3HAHUS
U3 pa3iauydHbIX UCTOYHUKOB (CMMU, HayuyHO-IONYIsSpHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOJIOIHH,

MCAUIIUHE, OMOTEXHOJIOTUU

10

YMeHne co3znaBaTh COOCTBEHHBIE TMCHMEHHBIC M YCTHBIE COOOIIEHMUS,
000011ast 6MOTOTUUECKYI0 MH(OPMAITUIO M3 HECKOJIBKUX MCTOYHHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar OunoyIorun

11 KUIACC

Kon
IpoBepPsAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

CdopmupoBaHHOCTH 3HAHUW O MECTe U POJH OMOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosnoruu; (PyHKIMOHATBLHON TPAaMOTHOCTH YeNOBEKa MJisi PEIICHUS

JKHM3HCHHBIX 3aJa4

YMmenue pPacKpbeIBaTh COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB H

TOHSTHH: BU, HOIMYJISAIWA, FeHO(i)OH}I, OBOJIONUSA, ABUKYIIHUE CHJIBI




(paxTopsr) 9BOJIIOLINH, MPUCIIOCOOICHHOCTD OpPraHHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBI,  PEIyLUEHThl,  I[ENu  IHUTaHus,

9KOJIOTHYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMenue uznaratb OMOJIOTHYECKUE TEOPHH (IBOIIOIMOHHAsA Teopus Y.
JapBuHa,  cUHTeTHYecKass  TeOpus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojpbiieBoro cxojactea K.M. Bapa, uepenoBanus
IJIaBHBIX HanpasiaeHui u nyrei sBomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI — HUX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

VYMmenune BJIaACTh METOAaMHM HAay4YHOI'0 IIO3HAHUA B ouoaoruu
(HaGHIO,I[eHI/Ie H OIHUCAHUC XUBBIX CHUCTCM, IIPOLCCCOB H HBHGHHﬁ;
opraHnu3anusi u IMPOBCACHHUC 0MOJIOTHYSCKOT0 9KCIICPUMCHTA,
BBIIBUKCHUC THUITIOTE3bI, BBISABJICHUC 3aBHUCHUMOCTH MCKOY
HCCICAYCMbIMH BCIIMUMHAMU, 00BsICHEHHE INOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHbIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJAbBI HA OCHOBAHUU IMOJTYYCHHBIX pe3y.HI)TaTOB)

YMeHue BBIJICIIATH CYILLIECTBCHHBIE IIPU3HAKU CTpOCHUS
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OHOT€OIl€HO30B U  DKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJICICTBEHHOU U3MEHYUBOCTH,
€CTeCTBEHHOI0  0TOOpa, BHI000pa30BaHUs, IMPHUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBUSL HKOJIOIMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
IIepeHoca BEUIECTB U IIOTOKA YHEPTUH B DKOCHCTEMAX, AaHTPOIIOT€HHBIX
U3MEHEHUN B DKOCHUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB U

OMOTeOXMMHYECKHX ITUKIOB B Onochepe

YMeHue NpUMEHATh IOJy4eHHble 3HaHUS I OOBSICHEHUS
OMOJIOTMYECKUX MPOLECCOB U SBICHWUM, Ul MPUHATHUSA MPAKTHUECKUX
pelIeHni B TOBCEAHEBHON KU3HHU B LIETAX oOecrneyeHus: 6e301MacHOCTH
CBOETO 3/I0POBBS H 3/I0POBbS OKPYKAIOIINX JIFO/IeH, COOMI0OAEHUSI HOPM
IpPaMOTHOTO  TIOBEIECHUS B  OKpYyXarollell NpUpOJHON  cpere;
MMOHUMaHHe HE00X0IUMOCTH UCTIOJIb30BaHUS JOCTHKEHUH

COBPEMEHHOM OMOJIOTUY JJIS PAllMOHATBFHOTO TPUPOIOMOIH30BAHHUS

YMmenue peliaTh 3JICMCHTAPHBIC OMOJIOTUYECKHUE 3aaa4u, COCTaBJIATHb

CXEMBbI MIepeHOoca BEIIECTB U SHEPTUHU B IKOcHCTEeMax (LI€NU MUTAaHUS)

YMeHue BBINOJHATH JIAOOpAaTOpHBIE M MpPAKTUUYeCKue paboTshl,
coOnroAaTh mpaBwia MOpu paboTe C y4eOHBIM U JIaOOPaTOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IepKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianydHbIX ucToyHNKoB (CMU, HayuyHO-IONYJsSipHBIE MaTepUalIbl);

’ paccMaTpuBaTh riio0abHbIC IKOJIOTUYECKUE poOIEMbI
COBPEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC MCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111ast GHOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIBKHX HCTOYHHMKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBIN alrrapar ouoaoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

buonorus xak Hayka

1.1

buonoruss — Hayka o xuBOM mpupoge. Ponp Ouonmormu B (popMupoBaHHH

COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJIOTUYECKUX HAYK

1.2

Meroabl MO3HAHMS KUBOM NpUPOABI (HAOIIOACHUE, SKCIEPUMEHT, OMHCAHHE,
u3MepeHue, Kiaccuukamus, MOJEIUPOBAHKUE, CTATUCTHYECKas oO0padoTka

JTAHHBIX )

JKuBble cucTeMbl U UX OopraHnu3anus

2.1

XKusbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Owmosoruu. CBoicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHU oOpraHuzanud OMOCHCTEM: MOJEKYJISPHO-T€HETUYECKUH, KIIETOYHBIMH,

OpraHU3MEHHBIN, MOMYISIUOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

XUMHYECKHUM COCTaB U CTPOCHUC KIICTKH

3.1

XUMHYECKHUM COCTaB KICTKH. XHWMHMYECKHUE DJIEMECHTHI: MaKpO3JICMCHTHI,
MUKPOIJICMCHTEI. Bonga wu MHUHCPAJIBHBIC BCHICCTBA. CDYHKI_II/II/I BOABI H

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HOI[IIGp)KaHI/IC OCMOTHYECKOTro OajaHca

32

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKHMCIOTBI — MOHOMEpHI OEIKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphl O€IKOBOW MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETHUUHAS U
YeTBEpPTUYHA CTPYKTypa). XHMMHUYecKHe CcBoiicTBa OenkoB. buonornueckue
GbyHKIIHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzartopbl. CTpoeHue (epMeHTa: aKTHBHBIN
LEeHTp, cyOcTpatHas coenupuuHocTb. Kodepmentsl. Burtamunel. Otnnuus

(l)epMeHTOB OT HCOPIraHNYCCKHUX KATaJIN3aTOPOB

3.3

VYrneBosabl: MoHOcaxapuabl (TIHOKO03a, pudo3a U Ae30Kcupudo03a), aucaxapHbl
(caxapo3a, JaKTO3a) W TOJHMCaxapuabl (Kpaxmail, TIJIMKOTEH, IeJUII0JI03a).
buonoruveckue GyHKIUHU YIIE€BOIOB.

Jlununael:  TpUraMLEpuAbl,  crepounsl,  Qochomunuasl.  'mapoduinbHO-
ruapodoOHbIe cBolicTBa. buomormueckue ¢yHkumu JaunuaoB. CpaBHEHHE

YriieBOJ40B, OCIIKOB M JIMIIU0B KaK HCTOYHHUKOB SHCPTHUHN

34

Hyxnennoseie kucnorer: [JHK n PHK. Hykneotnipl — MOHOMEpBI HYKJIIEMTHOBBIX
kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIUU




3.5

[Mutonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHsI KIIETOK

3.6

Knerka kak nenoctHas >xuBas cucrema. OOmue NMpU3HAKH KIETOK: 3aMKHYTas
HapyxHasi mMemOpana, monekynbl JIHK kak renmermyeckuii ammapar, cucreMa

cuHTe3a Oelika

3.7

Tunel KJIETOK: dyKaprHoTUUYECKast U Ipokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHUeckoi  kieTku. Kierounas crenka Oakrtepuii. CrpoeHHE
AYKApPUOTUYECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, dXUBOTHOW M

IprOHON KIIETKU

3.8

IIoBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, INIMKOKAIMKC, HX
¢ynkun. [Inasmarudeckas memOpana, e€ cBoiicTBa U pynkuuu. L{utonnasma u eé
oprasonipl. OTHOMEMOpaHHbIE OPraHOWbl KJIETKH: SHAOIUIA3MAaTHUYECKasi CETh
(OIIC), ammapar ['onbmku, nu3zocoMbl. [loayaBTOHOMHBIE OpraHOM[bI KIIETKU:
MUTOXOHJIpUY, Iactuabl. [IponcxoxkneHne MHUTOXOHIPUHA W IUIACTHXA. Buabl
wiactu. HememOpaHHBIE OpraHOHMIBI KIETKH: PUOOCOMBI, KJIETOYHBIA ILIEHT,

PECCHUYKHU, KT'YTUKH. chHKIII/II/I OpPraHona0B KJICTKH. Bxirouennst

3.9

Anpo — perynaropHblii neHTp KieTku. CTpoeHue sapa: siepHas 000JIOuKa,

KapuoIuia3Ma, XpoMaTuH, AAPbIINIKO. XpOMOCOMI)I

3.10

TpancnopT BEHIECTB B KJIETKE

>KI/I3H6I[C$ITCJH)HOCTI) KIJICTKH

4.1

OO6meH BemiecTB, Wik Mertadonn3M. AccuMuisiuus (IUIACTUYECKUH OOMEH) U
JTUCCUMUJISIINAS (PHEPTETUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO MpoIecca
MeTabonu3ma. Turnbel oOMeHa BelecTB: aBTOTPO(GHBIA U reTepoTpodHblid. Ponb

(l)epMeHTOB B OOMEHE BCIICCTB U MPECBPALICHUN SHCPTIHUU B KIICTKE

4.2

dotocunTte3. CBeroBas U TeMHOBas ¢a3bl porocunTe3a. Peakuun poTocunresa.
D¢ dextuBHOCTE (hoTOCHHTE3a. 3HaUeHHEe (POTOCHHTE3a Ui KU3HU Ha 3emie.
Bnusinue ycnoBuit cpenbl Ha (POTOCHHTE3 UM CIOCOOBI TOBBIIMIEHUS €ro
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMmocuHTe3. XEeMOCHHTE3UpYIole OakTepuu. 3HaueHHE XEMOCHHTe3a [Uis

JKA3HU Ha 3emiie

4.3

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennenue BCIICCTB, BBLIACICHHEC H
AKKYMYJIMPOBAHHUC OHCPIruhn B KIICTKC. OTalbl OHEPICTUYCCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BUIHI. KI/ICJ'IOpO)IHOQ OKHCJICHHEC, WJIHN KJICTOYHOC

npixanue. DPGeKTUBHOCTh SJHEPTETUYECKOT0 0OMEHa

4.4

Peakiiun matpuunoro cuntesa. ['enernueckas uadopmarus u JJHK. Peanuzamms
reHeTuyeckol umHpopmanuu B kieTke. ['eHeTHMYecKMi KOJ U €ero CBOMCTBA.
Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KonupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka




4.5

Hexnerounsie ¢opmbl ku3Hu — BHUpYchl. Mcropusi otkpeitus BupycoB ([I.U.
WBanoBckuii). OcOOEHHOCTHM CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacTeHuid, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmyHnonedpunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

Pasmuoxxenue u HHIWUBUIYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

Kierounslii 1WKI, WIM JKU3HEHHBIM LMK KiIeTku. MHTepdasza u muTO3.
[Ipoueccel, mporekaromue B uHTepdaze. Permkanus — peakius MaTpUIHOTO
cuareza JIHK. Crpoenue xpomocoM. XpoOMOCOMHBI HabOp — KapHOTHIL.
JIMmIouIHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMATHIBI.
[luTonornyeckue OCHOBBI PA3MHOXKEHUS W HWHAWUBUIAYAJTLHOTO DPa3BUTHS
OpraHU3MOB.

Henenne wimetkn — wmuto3. Craaum muto3a. [Iporeccel, mpoucxonsiiye Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICII MUTO3a

5.2

@®opMbl pa3MHOXKEHMsI OpPraHHU3MOB: Oecriosioe U MosioBoe. Buabl Gecrnosoro
pPa3MHOKEHHMS: JEJCHUE HaJABOE, IOYKOBAHHE OJHO- WM MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETreTaTUBHOE Pa3MHOKEHHE. HckyccTBenHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC JIA CCIICKI NN

53

ITonoBoe pa3MHOXKEHHE, €r0 OTINYHUSA OT OECIOI0ro.
Meiio3. Craguu wmeiio3za. Ilpouecchl, mpoucxopsiiue Ha CTaausx Menosa.
[ToBenenue xpomocom B meno3e. KpoccuHrosep. buonornueckuid CMbICIH U

3HaYeHNe MeNo3a

54

l"ameTorenes — mporiecc 00pa3oBaHUs MOJIOBBIX KJIETOK y >KUBOTHBIX. [looBBIE
JKele3bl: CEeMEHHUKH U SUYHUKU. OOpa3oBaHUE W Pa3BUTHE MOJOBBIX KIETOK —
raMmer (CrepMaro30mj, SUIEeKIeTKa) — ciepMaToreHe3 u oorene3. OCOOEHHOCTH

CTPOEHUS SHMLEKIETOK U criepMaro3onaoB. Omnogorsopenue. [laprenorenes

5.5

WnpuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Dtarbl SMOPHOHATILHOTO PAa3BUTHUS Y TTO3BOHOYHBIX JKMUBOTHBIX:
npobsieHue, racTpyianus, opraHorenes. [loctamOpuonansHoe pasButue. Turbl
NOCTAMOPHOHAIIBHOTO Pa3BUTHS: TpsIMOE, HENpsMoe (JMYMHOYHOE). BrusHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pazButne pactenuii. OHTOTeHE3 [IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,

CTaluu pa3BUTUIA

HacnegcTBeHHOCTh M H3MEHUUBOCTD OpTraHnu3MOB

6.1

[Ipeamer u 3apaun reHeTuku. Mictopus pa3BUTHS TeHETHKU. BKiax poccuiickux

n 3aPY6C)KHBIX y‘-IéHLIX B pPa3sBUTUC TCHCTUKMU. MeTtoasl TI'€HETUKH




(TMOPUIOTOTUYECKUH, LUTOT€HETUYECKHIA, MOJIEKYJISIPHO-T€HETUUECKHIN).
OcCHOBHBIE TEHETHYECKHUE MOHATUA. [ eHeTnYecKass CUMBOJIMKA, UCIIOJIb3yeMas B

cXeMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJEeIOBaHMs TPU3HAKOB, YycTaHoBIeHHbIe [. MeHnenem.
Mounorubpuanoe ckpeuBaHue. 3akOoH eIuHOooOpa3us THOPHAOB TEPBOTO
nokoneHus. IlpaBwiio [OMUHHpOBaHUA. 3aKOH pacIUEIUICHUs IPU3HAKOB.
I'unioresa unctorsl ramer. [loJHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JuruOpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOI'O HAcClIeIOBAaHUS IPU3HAKOB.
[{uToreHeTn4yecknue OCHOBBI JUTHOPUIHOIO CKpEHIMBaHHS. AHaIU3UPYIOLIEe
ckpeuuBanue.  Mcmonp30BaHME — aHANM3UPYIOMIETO  CKPEUIMBAHUS — JUIA

OTIpeJIeJIeHUs] TEHOTHUIa 0coOU

6.3

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerjieHHOMY
HacleIoBaHUI TreHoB. HapymieHwe cremieHus TE€HOB B pe3yJibTare
KpOCCUHroBepa. XpOMOCOMHasi Teopusi HacleACTBEHHOCTU. [‘eHeTnueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Mojia. AYTOCOMBI M TIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMeTHbie opranu3Mbel. HacnmemoBanue

IMPHU3HAKOB, CUCIUVICHHBIX C ITOJIOM

6.4

N3menunBOCTh. BHbl M3MEHYMBOCTH: HEHACIEIACTBEHHAs M HACJECICTBEHHAs.
Ponp cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAMOHHON H3MEHYMBOCTU. BapuanuoHHBIA psii U BapHalLMOHHAs
kpuBad. Hopma peaknum npusHaka. KoinM4ecTBEHHbIE U KadeCTBEHHBIE

MIPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIM(PUKAIIMOHHOW H3MEHUNBOCTH

6.5

HacnenctBeHHas, WM TEHOTUIIMYECKAasi, W3MEHYMBOCTb. KomOuHaTHBHAs
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaluii:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NPUYMHBI MyTaluii. MyrareHHbIe
(akTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasusioBa

6.6

I'enernka wuyenoBexka. Kapuortun denoBeka. OCHOBHBIE METOJBl TI'€HETHKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIATOTeHETHYECKHIA,
OMOXMMHYECKUH, MOJEeKyIsipHO-reHeThuyeckuil. CoBpeMEHHOE OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotneto [II[P-ananuza. HacnencTBeHHble 3a00J€BaHUs YEJIOBEKAa: T'€HHBIE
0071e3Hu, 00JIE3HH C HAClEACTBEHHOM MPEeapacoyioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTnueckue M TeHepaTHBHblE MyTauuu. [IpuHIMIBI 370pOBOTO
o0pa3a J>KW3HHU, JAWArHOCTUKM, MPOQWIAKTUKA W JIEUCHHS TE€HETHYECKHX

0oJIe3HEH. MeauKo-reHeTHUECKOE KOHCYJIbTHPOBAHHUC. 3HadeHUe MEIUIIMHCKOMN




TCHCTUKU B IIPCAOTBPALICHUN U JICUCHUN I'CHCTHYCCKUX 3a001€BaHM YeIOBEKA

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekiusi KaKk Hayka W Ipolecc. 3apOoXkACHUE CEJIIEKUUU W JOMECTHKALUA.
Yuyenne H.M. BaBuioBa o0 TIIeHTpax MPOUCXOXKACHUS UM MHOTO00pa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

rnoponaa, miraMm

7.2

CoBpeMeHHbIE METOJbI CelIeKUMU. MacCcOoBbIi M MHIWBUAYAJIBHBIH OTOOPHI B
CCJIEKIIMM DPACTEHUH M KUBOTHBIX. OILlEHKa sKcTepbepa. bim3koponcTBeHHOE
cKpeuuBaHue — HMHOpuAMHr. Yucras nuHus. CKpelMBaHUE YHCTBIX JIMHUM.
I'erepo3uc, nmm rubpuanas cuia. HepoIcTBeHHOE CKpeIMBaHUE — ayTOPUIIHHT.
Otnanénnas rubpuamzanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 U
[IOJIyYE€HUE TIOJIUIUIONAOB. JIOCTHIKEHUs CEJIEKIMM PACTEHUM, >XMBOTHBIX U

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexkomOmHaHTHOW JIHK wm TpaHcrenneix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKJIOHaIbHOE  Pa3MHOKECHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX
OpraHU3MOB. ODKOJIOTMUECKHE W dTHdyeckue npoosembl. MO — reHeTHuyecku

MO,I[I/I(I)I/II_II/IpOBaHHBIC OpraHu3Mbl

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

DBOJIOLMOHHAS OUOIOTUS

1.1

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CugerensctBa  dBomonuu.  [lajmeoHTonorudeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUS] BHMJIOB B MAJIEOHTOJIOTUYECKON JIETONMUCH, MEpeXOoJHble (OPMBI.
buoreorpaguueckue: cxoactBo u paznuuve GayH U (paop MaTEepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3INunsl SMOPHOHOB PA3HBIX BHUJIOB
IIO3BOHOYHBIX. CpaBHI/ITCHBHO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTHYHBIC, aHaJIOTUYHBbIC,
pPYAMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXO/CTBO
MEXAaHHU3MOB HAaACJICACTBEHHOCTHM M OCHOBHBLIX MeTa00INUECKUX HYTCI\/II Y BCEX

OpraHnu3MoB

1.2

OpomtonmonHass  Tteopuss Y.  Jlapuna. IlpeanochbulkM  BO3HMKHOBEHMSI
napBUHM3MA. JIBMOKYIIME CHJIBI 3BOJIIOLMM BUAOB 1o JlapBuHY (M30BITOUHOE

Pa3MHOKCHHUEC IIPpHU OTPAHUYCHHOCTU PECYPCOB, HCOHpeIIeJ'IéHHaH U3MCHYHNBOCTD,




O0opn0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopus »HBomonud (CTD) u  ocHOBHBIE €€ TIOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢IMHKuIa BUAa U 3BOJIFOIIUA

1.4

JBmwxynme cuibl ((hakTophl) SBOJIOLMU BUIOB B Hpupoae. MyTaluoHHBINA
nporecc ¥ KOMOMHATHBHAs WM3MEHYMBOCTh. llomysnsiiioHHBIE BOJIHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHbI 0TOOp — HanpapisIOIuUil (hakTop
sBOOLIMU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB KAk pPe3ylbTaT d3Boonuu. [Ipumepsl
IPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOAJANTALINH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOPMBI BUI000pa30BaHUS:

reorpa(bnquKoe, S9KOJOTHYC€CKOC

1.5

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIIOIIHUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAs,

KOHBEpIreHTHasi, napasuienbHas. HeoOpaTtuMocTh 3BONIOLMU

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuHble TMPENCTABICHUS O 3apOXKIACHUM KU3HU. HaydyHble ruUmnoresbl
BO3HUKHOBEHHUS >KHM3HM Ha 3emsie: a0uoreHe3 M MaHCHepMus. XUMHUYecKas
SBOIONHUSA. ODKCIEPUMEHTAIbHOE TMOATBEPKICHUE XUMHUYECKOW HBOJIIOIUU.
Hauanpabie sTanbel Omosnormdeckoit spostonuu. ['mnoresa PHK-mupa. IlepBbie

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

2.2

Pa3Butne xusHu Ha 3emuie mo spam U nepuojam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoabl: KeMOpHUIlCKHIA,
OPJIOBUKCKHW, CUJYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3o30licKkas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo3oiickass 2pa w €€ mepuoabl:  MaJeOre€HOBBIA,  HEOTCHOBBI,
AQHTPOIIOICHOBBIM. XapaKTepUCTHUKA KIUMara W TE€OJOTMYECKHUX IPOLIECCOB.
OcCHOBHBIE 3TaIbI 3BOJIOLNN PACTUTEIBHOIO U KUBOTHOTO MUpPa. ApoMOp(O3bl y
pacTeHMi M JXKMBOTHBIX. [losBIE€HME, pacuBeT W BBIMHUPAHHE TPYIN >KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue -HBoltouud. OCHOBHbBIE

CUCTCMATUYCCKUC T'PYIIIBI OPTaHU3MOB
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OBonronus 4eaoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTHhe mpencTaBlIeHHH O
MIPOMCXOXACHUN YeloBeKa. Meroabl u3ydeHus aHTpororeHesa. CxoictBa u
pa3nuuus YeIoBEKA U )KUBOTHBIX. CUCTEMATUUECKOE NTOJIOKEHHUE YEIIOBEKA.

JiBmxymue cuibl (akTopsl) aHTpornoreHesa. HacneacTBeHHass U3MEHYUBOCTh U

€CTeCTBEHHbII 0TOOp. OOmiecTBeHHBI 00pa3 »XU3HU, HU3TOTOBIIEHHE OpPYIUi




TpyZAa, MBIIILJICHUE, PeUb

2.5

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YesoBek
ymenslid, YenoBek mpsamMoxomaumui, YenoBek Heanaepranbckuil, UYenmosek
pa3yMHblidi. Haxonku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHUSA, 00JacTb

pacnpocTpaHeHus1, 00BbEM T'OJIOBHOTO MO3ra, 00pa3 JKU3HH, OPYAUs

2.6

Yenoseueckne pacsl. OCHOBHbBIE OOJIBIINE Pachl: €BpONEOHIHAs (eBpazuickas),
HErpo-aBCTPaJIONIHAs (3KBaTOpHUaNIbHAS), MOHTOJIOUIHAs (a3uarcko-
aMepuKaHCKast). UepTsl MPpUCIOCOOICHHOCTH IPEICTABUTENICH UEIOBEYECKUX Pac

K YCJIOBHAM CYHICCTBOBAHUA. E,I[I/IHCTBO YCIIOBEYCCKHUX pac. KpI/ITI/IKa pacusmMa

OpranusMsbl 1 OKpyXKarouias cpeaa

3.1

Okosorusi Kak Hayka. 3aZjauyd W pasfiesibl 3KOJOTHMH. MeTolbl 3KOJOTHYECKUX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33penue. Cpenibl 0OUTaHKsl OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AYyIIIHAs, IOYBCHHA, BHYTPUOPIraHU3MCHHAA

3.2

Okonoruueckne  (aktopel. Krnaccudukamuss  sxomormdeckux — (hakTopos:
abWoTHYecKre, OMOTHYECKHME W aHTPOIOTCHHBIC. JleCTBHE HKOJIOTHUSCKUX

(haKkTOpOB HA OPTaHU3MBI

33

AOunotndeckue (GaKToOpbl: CBET, TEMIeparypa, BIaXHOCTh. DoTomeproan3M.
[Ipucnocobnenuss OpraHu3MOB K  JCHCTBUIO  aOHMOTHYECKUX  (haKTOPOB.

buonornueckue PUTMBI

34

buotnueckue Qaxtopbl. Buabl OnoTHYeCKMX B3aMMOAEHCTBHIM: KOHKYpPEHIUS,
XHUIIHAYECTBO, Mapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M, HeHTpaiu3M.  3HadeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJid CYIIECTBOBAHUA OPraHU3MOB B IPUPOJHBIX COO6IIICCTBaX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHKHU MOIMyJIAINH. OcHoBHBIE IIOKa3aTCiIn
nomyjanuu: YUCICHHOCTb, INUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOMYJISALMY U €€ peryssaius

Coo011ecTBa 1 DKOJIOTHYECKUE CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBa,
IPOCTpaHCTBEHHas, Tpoduueckass (muuieBas). Buabl-nomuHantel. CBsi3u B

OHOIIEHO3€E

4.2

Dkojoruueckue cucrteMbl (dkocucteMbl). [loHsTe 00 3Kocucteme H
ouoreonenose. DYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAylleHThl. KpyroBopoT BelecTB 1 MOTOK 3HEPTHH B IKOCHCTEME.

Tpoduueckne (nuieBble) YpPOBHH 3KocUCTeMbl. I[lumieBble menmu u CeTw.




OcCHOBHBIE TIOKa3aTeIM HSKOCHUCTEMBI: OmomMacca, MPOAYKIHSA. DKOJIOTHYECKHE
NUPaMUABL.  TPOAYKIUH, YHUCIEHHOCTH, Omomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTb, CAMOPETYJISIIUs, pa3Butue. CyKueccus

4.3

[IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO WIH
LIMPOKOJIMCTBEHHOIO JIECa.

AHTpPONIOreHHbIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. Y pOO03KOCHUCTEMBL.
buonorudeckoe u X03sHCTBEHHOE 3HAYCHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak (dakrop ycroitunBoctu 3kocucteM. CoxpaHeHue

OMO0JIOTNYECKOTO pazHooOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owmocdepe. I'paHuipl, coctaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHocTH OuOChEpbl Kak
rJ100anpHOM 3KOcHCTEMBI. JlMHAMMUYECKOe paBHOBECHME U OOpaTHasi CBsI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OHOT€OXMMHYECKHE LHUKIBI 3JIEMEHTOB

(yrmepopa, azora). 3oHaIbHOCTE OMochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoBedecTBo B Omocdepe 3emi. AHTPOINOTEHHBIE M3MEHECHHsI B Omocdepe.
I'moGabHbIE YKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHAJIBHOIO  YIPABJIEHUS MNPUPOJAHBIMH pecypcaMu U HUX

HCIIOJIBb30BaHUC. [[OCTI/I)KGHI/ISI OHOJIOTUH U OXpaHa IpUupoabl




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buonorus, 10 knace/ Ilaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u 1p.;
ITon pemaxkuumeit Ilaceunuka B.B. Axmnumonepnoe o6miectBo «l3marenbcTBo
«IIpocBenieHue»

buonorus, 11 kmacc/ [Maceunuk B.B., Kamenckmit A.A., Py6rioB A.M. u np.;
ITon pemakuumert Ilaceunuka B.B. AxmumonepHoe o6mectBo «M3aaTenbcTBO
«IIpocBenienue»

buonorusa. 10 xmacc: y4yeOHuWK: ba3oBerii u yrimyOneHHblli ypoBeHb/I.B.
Aragonosa, B.1. CuBornazos.-M.: IIpocsenienue, 2022

buonorusa. 11 xnacc: yuyeOHuk: baszoBwiii u yrimyOneHHsii ypoBeHb/I.b.
Aradonosa, B.W. CuBornazos.-M.: IIpocsemienue, 2022

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

. O6mas 6uosnorus. bazoBeiit ypoBenb. 10-11 kmacc. Metonuueckoe mocodue.
Aragonosa 1.b.-M.: IIpocenienue.

. buonorusa. 10-11 kmaccel: opranmsamuss KOHTpoOJisi Ha ypoke. KoHTpoJsibHO-
u3MeputenbHbie MmaTepualsl / coct. JILA. TenmaeBa — Bonrorpan: Yuutens, 2020
r.

. KonrponbHo-usmepurensusie Matepuanbl. buonorus. 10 kmacc / coct. H.A.
bormanos. — M.: BAKO, 2019.

. Kupunenko A.A. buosorus. COOpHUK 3a7a4 MO TEHETUKE JJIsi TMOATOTOBKHU K
EI'D. JIETYOH, 2014.

. Kupunenko A.A. Monexkynspuas Ouonorus. COOpPHUK pPa3HOYPOBHEBBIX
3aganui 1j1g moarorosku k EI'D.JIETTMTOH, 2014.

. Konecnuxkos, C.1. buonorus. Oxonorus. [loaroroska k EI'D. JIETTMOH, 2019.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

. «Emuras  xommekmus  [udposeix  OOpaszoBatenbHbix  PecypcoB»  (Habop
udpoBeIX pecypcoB k yueOHukam juHuu B.B. Ilaceunuka) (http://school-
collection.edu.ru/).

. https://resh.edu.ru/subject/5/5/
. DNeKTpoHHBIN yueOHuK «buomorusi». http://ebio.ru/




4. DnextponHas 6ubmuorekahttp://djvu-inf.narod.ru/ -
5. - Caiit saBnsercs MHTepHeT — Bepcuel yd4eOHOTro Kypca Ha KOMIAKT-IUCKE
"OtkpsbiTas buonorusa".http://biology.ru/index.php
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