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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
oO1urero oopazoBanusi B Poccuiickoit denepaiinm, a Tak:ke MOJ0KEHUS 0 crienuduke
Ovonoruu, €€ 3HAYEHWU B T[IO3HAHMM JKUBOM MPUPOABI U OOECIEUYECHHH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OIpeieNIEHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[TporpamMma o 61o0TrUM 1AaET NPEACTABIEHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U PAa3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YU€OHOT O MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacnpeneneHue 1Mo paszjieiaM M TeMaM, PEKOMEHAYEMYIO MOCIEA0BaTEIbHOCTh
U3y4eHHUs Y4eOHOTro MaTepuaia ¢ yu€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOIO MPOILECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme no OMOI0THY TaKKe YUUTHIBAIOTCA TPEOOBAHUS K IIIIaHUPYEMbIM
JUYHOCTHBIM, METalmpeIMETHbIM M TPEIMETHBIM pe3ylbTaraM OOy4YeHHUs B
hopMUpOBaHUH OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouonorun (10—11 knaccel, 6a30BbIil ypOBEHB) peain3oBaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IPOCMATPUBAETCS HAIPaBICHHOCTb HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBILIJIEHUS, IPEACTABICHUI O 3I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme Mo OMOJIOTHH YAEJIEHO BHUMAaHHUE UCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOPUIAKTHUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOoBEKa, MEIHKO-
T€HETUYECKOT0 KOHCYJIBbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
MOBEACHUS B OKPYXAOUIEH NPUPOJHON Cpelle, aHaIM3a BIMUSHUS XO3SIMCTBEHHOU
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHMMaHHMS K MPUKIAIHON HAMpaBIEHHOCTH YYeOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOIUMOCTHIO O0ECTICUEHHUS YCIOBUM JIJIS pEIlleHUs



OJTHOM M3 aKTyaJIbHBIX 33Ja4 LIKOJBHOTO OMOJIOTUYECKOTO 00pa30BaHuUsl, KOTOPas
npeanonaraet (GOpMUPOBAHUE Yy OOYYAIOMIMXCSA CIHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET BaKHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OPraHHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (HOpMHUPOBAHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHUS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs,  COLUAIU3ALMIU
oOyuatomuxcs. M3yuenue 6uoiaoruu o0ecrneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEICTABICHUSIMHA U3 IPYTUX YUYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMHUH U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeIHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPHPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUU.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTyphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
XKU3HU U MPaKTHUECKOM jesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTNYECKOr0 00pa30BaHMS.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJNIOTMH OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTIIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3anuu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmera «bromorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KieTka kak Ouonoruueckas cucrema», «OpraHu3Mm Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ve OpPraHuYecKOro MHUpay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIAE UM 3aKOHOMEPHOCTH.



Llens u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1enu u3ydeHus: yueOHnoro npenmera «buonorus» na 6azoBom
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYaIOIUMUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U 0COOCHHOCTSIX KUBBIX
CHCTEM pPa3HOTO YPOBHS OPTaHHM3AIINH, BBIIAOIINXCS OTKPBITHSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHajdu3a JAaHHBIX O NYyTSIX pa3BUTUS B
OWOJIOTMY HAyYHBIX B3IVIBIIOB, WACH M TOIXOI0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHHE Yy oOOydJarommxcst oO0meil KyJnbTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, MTOTYYECHHBIX TIPH U3YICHUN
Omooruu;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUHN U arpoOOMOTEXHOJIOTHIA,

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS dTUIECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TOBBINICHUS YPOBHS
IKOJIOTUYECKOH KYIbTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUIA CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpee,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE W COONIOACHHE Mep NPODHIaKTHKA
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlst m3ydenusi OMoJI0ruu Ha 6a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HezEMIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOII0IEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJAEIUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass paboraNe 1. «Mcmonp3oBaHHE pa3IUYHBIX METOJIOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. Y pOBHU OpPTaHU3AIUU OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

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

Oo6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

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

OyHKIMM BOABI U MHHEpaJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

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



depmeHTHI — OnosoTuYecKue Katam3aTopel. CTpoeHne PepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otangus
(GhepMEHTOB OT HEOPTaHWYECKUX KaTalu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (MIII0K03a, pu003a U 1€30KCUpr003a), 1ucaxapuibl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxmai, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

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

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 (paKkToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KICTKH.

Kietka kak nenoctHas xuBasi cucteMa. OO1ye Npu3HaKku KIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynsl JIHK kak reHetumdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: JyKapuoTHueckas U mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUsI TMpOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTEHKA, INIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHkIuu. [{utomnnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nr30cOoMBbl.  [IoTyaBTOHOMHBIE OpPraHOWbl KJIETKU: MUTOXOHIAPHUH, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KIETOUHBIH IIEHTP, ILEHTPUOJH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdleMoHCcTpaum:

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

Jnarpammel: «PactipeiesieHue XUMUYECKUX DJIEMEHTOB B HEKUBOU IMPUPOAEY,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHne 3yKapuOTUYECKON KIETKN», «CTpOoeHHE >KMBOTHOW KIIETKU,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJNIOACHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaTrbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

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

JlabopatopHass pabota No 2. «/3ydyeHue CTpoeHHsS KIETOK pacCTEHUH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpEnapaTax U HX
OMHCAHUEM.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabosn3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W JHEPrUM B MOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dborocunTeza. DPdhekTuBHOCTH (hOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A NSl KU3HU
Ha 3emiie. BausiHue ycinoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

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

DHepreTuueckuii oOMeH B KieTke. PacriensieHue BENIeCTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nmukomnus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuuokucnor. Pomnbs pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIa BUPYCOB.
baktepuodarn. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynonedurura gyenoseka (BUY) — BozOyautens CITM/]a.



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

JleMOHCTpaum:

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

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

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

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

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

Henenne knetkn — muto3. Cragum murtosa. Ilpoueccsl, nmpoucxondmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

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

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHuE W PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepPMATOre€HE3 M OBOIEHES3.
OcoOEHHOCTH CTPOCHHS SUIECKIETOK U crepMaTo30ounoB. OrmIog0oTBOPEHHE.
[Taprenorenes.

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



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

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meiiosy, «IIpssMoe u HenmpsiMOe pa3BUTHE», «l'aMeTOreHe3 y MJIECKONMUTAIONINX U
yesoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JyKa», MarHUTHash MOJelb-anIuIuKanus «/leseHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlaGoparopuas pabota Ne 4. «lM3yueHwe CTpPOCHHS IIOJIOBBIX KIIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETUKH. MeETOoIbl TEHETUKH (THOPHIO0JIOTMYCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, ycTaHOBJIEHHbIE I'. MeHaenem.
MonorubpuiHOoe CKpellMBaHUEe. 3aKOH €IMHO-00pa3us THUOPHUIOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUICHU PU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oIHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTHMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpCIIUBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernnienHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana o cuernjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyleHue cuensieHns reHoB B pe3yabTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



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

N3mMeHunBOCTh. BUJIbI N3BMEHYMBOCTH: HEHACIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuun npusHaka. KojmuecTBEHHbIE M KAaYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON HU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTaImoHHas U3MEHUYMBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUYUHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEACTBEHHOM MpPeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTtnyeckue H TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUYECHUE MEIUITMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHUE U €T0 IUTOTCHETHYECKas
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUTOTC€HETUYECKAS OCHOBA», «3aKOH YACTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpelIMBaHusD», «Menosy, «B3auMoaecTBre aiebHbIX TEHOBY, «I eHeTHnUeCcKne
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKay, «I eHeTnka moiyia», «3aKOHOMEPHOCTH
HAaCIIEJIOBaHUsI, CLUEIUICHHOTO ¢ ToJioM», «KapuoTumnbl yeaoBeKka U >KMBOTHBIX),
«Bunpl uameHunBoCcTHY», «MoaudukalmoHHas HU3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-bakTopay, «I'eHeTuka rpynn KpoBu», « MyTallmoHHas U3BMEHUYUBOCTDY.

O6opynoBanue: MojAenUu-aNmInKaun «MOHOTHOPUIHOE CKpEIIUBAaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «JIpo3oduinay (Hopma, MyTaruu GOpMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopaTtopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsIa U BApUALMOHHOW KPUBOID.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka U IMpoLecC. 3apOXKACHUE CENEKUUU U JTOMECTUKAIIUS.
VYyenue H. U. BaBuiioBa o eHTpax NPOUCXOXKACHHUSI U MHOT000pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CEJEKIIMM pPACTEHUHM U JKUBOTHBIX. OIlleHKAa 3KcTepbepa. biInM3kopoacTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nunHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rubpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojay4yeHue
HOJIATIONIOB. JIOCTHKEHNS CENEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHXEHEpPHUs. ITaIbl
co3ganust pexomouHanTHOM JIHK wu TpaHcrennsix opranusmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W dtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. Basunios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabnupl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «I[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanéunas rudpuanzanusy, «Padotsl akanemuka M. @. liBanoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpPOBaHHE», « KOHCTpyHpOBaHHE U MEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B M KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTCHUS.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

OkcKkypcusi«OCHOBHBIE METOAbI M JOCTHKEHHUS CEJICKIUH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaToOpuIo
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[TpennochlIKM BO3HUKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMoNoruu. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTMU U APYTHUX HaYK.

CBuzerensctBa 3BOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
HOSIBJICHUS BHUJOB B HaJCOHTOJIOIMYECKOH JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguueckue: cxoncTso U paznnuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IU4Ms SMOPHOHOB pPa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTUYHBIE,
pPYJIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochulkM BO3HUKHOBEHUS
JapBUHU3Ma. JIBMOKyIIME CHJIbBI HBOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIeiIEHHAas: W3MEHYMBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

MuxkposBosonus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Mpupojae. MyTallMOHHbBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiimOHHBIE BOJHBI U JIpeud
reHoB. M30isumst 1 Murpanus.

EctecTBeHHbIII 0TOOp — HamnpaBisiomuil Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB KakK pe3yjibTaT 3Botouud. [Ipumepsr
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl U UIUO-a AN TAIHH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCKoe.

MakposBononusi. DopMbl  IBOMIOIUMU:  (UIIETUYECKasd, JHUBEpreHTHa,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IponcxoieHne OT HeClEeUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienManu3anus. AfanTuBHas paaudanus.

JdeMoHCcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mronnep, A. H. CeBepiios.



Tabmus! 1 cxembl: «Pa3BuTre opraHMuecKOro Mupa Ha 3emiiey, «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
CyluecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHuoroo6pazue  mopoa  KUBOTHbIX»,  «llomymsiuum»,  «MyTanuoHHas
U3MEHUYHUBOCTHY, «Apomopdo3bl», «Uauoamantanum», «OOmas aereHepanus,
«/IBmKkymue cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «lIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHNE», « IKOJIOTHYECKOE BUI000PA30BAHUEY.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKius «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkauus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapatsl «PazButue HacekoMoroy, «Pa3zBuTue asarymkm,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GOpMbI KPbUIbEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPHUIOY.

JlabGoparopHas padota Ne 2. «Onucanue npucnoco0JIEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHbIE TIPEACTABICHUS O 3apOXKACHUM XKU3HU. HayuyHble TUnOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W mMaHCHepMus. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBI CUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTAIBHOE TTOATBEPKACHNE XUMUUECKOW IBOIOIMU. HavanbHbie dTamb
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MNPOTOKJIETKHU. IlepBble KIETKM M HMX 3BOIIOLMA.
®opMHUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3paMm U nepuonaM. Karapxen. Apxeuckas u
npotepo3oiickas dpbl. l[laneo3olickas spa u €€ mnepuoibl: KEeMOPUKUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

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

KaliHo3oiickas »3pa ®W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTCHOBBIM,
AHTPOMIOTE€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYEeCKOro MHUpa Kak OTpaxeHue 3BoJroUUH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHMA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKJICHUHN YeJIoBeKa. MeToasl HW3ydyeHusi aHTponoreHesa. CxoncrtBa u
pa3Inyrs 4EJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopsl) anTponorene3a. HacneacTBeHHass UBMEHUUBOCTh
U eCTeCTBEHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, M3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YemoBek npsMoxoasumui, YernoBek HEaHACPTAIbCKUM, YenoBek
pa3ymHbId. Haxonku MCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckre pacbl. OCHOBHblE  OOJbIIME  pachkl:  €BPOIEOUHA
(eBpasumiickasi),  HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAs),  MOHIOJOUIHAS
(a3maTcko-aMepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwnep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ConaHEUHON cHUCTeMbl», «Pa3BuTihe
opraHuuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJETKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE AaHATOMHYECKMX 4YEpT CTPOCHHUS YEJOBEKa U YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxknaeHue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMAaHbOHLA), CIEHKH WIH
M300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOusia, ckpebna), TreoXpoHOJoruueckas TaOnuma, Kouiekiuus «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlaGopaTopHblie U NpakTU4YecKUue padoThbi:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUICKLIUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBIN WIN KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.



DKOJIOTHs KaKk HayKa. 3aaud ¥ pa3aeibl 3KOJOTHH. MeTOabl IKOJIOTMYECKUX
UCCJIEIOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

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

Okonorudeckue ¢akropbl. Kiaccuduxamus -5KoIOrHYECKUX (HaKTOPOB:
abnoTtnyeckue, OWMOTHYECKHME U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAaHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATYypa, BIAXKHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHM3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue ¢paktopbl. Buibl 6HOTHYECKUX B3aMMOICHCTBHIIM: KOHKYPEHIINS,
XUIIHUYECTBO, cCUMOMO3 U ero (opmel. Ilapazutusm, kKoomepausi, MyTyalusM,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHX B3aUMOJEHCTBUI /AJisl CYyLIECTBOBAaHUS OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoncTpanum:

[Toptpetsi: A. 'ymbonsar, K. ®@. Pynbe, O. ['ekkens.

Tabmuupbl u cxemsl: Kapta «lIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH poOCTa
YHCIEHHOCTHU NOMYJIALNU HHPY30pun-Tyhpenbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBo opraHu3MoB — OuouneHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBaf,
MPOCTPAaHCTBEeHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
OHoIIEHO3E.

Dkonornueckne cuctembl (3kocucteMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreoneHoze. DyHKIMOHAIBHBIE KOMIIOHEHTBI HAKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduyeckue (nuiieBbie) ypoBHU 3kocucTeMbl. [TumeBslie nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHOMacca, MPOAYKIUS. OKOJIOTMYECKUE MHPAMMIIbL:



NPOAYKLUWH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA 3KOCHUCTEM: YCTOWYUBOCTD,
camoperyJsinus, pazputue. CyKueccus.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTh dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. W. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTpyKTypa
ouocheprl. Kuoe BemectBO u ero (GyHkiuu. OcoOeHHOCTH Ouocdepbl Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYecKoe paBHOBECHE W OOpaTHas CBsA3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBedecTBa. CoxpaHeHue OnopazHnooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
IPUPOJIHBIMU PECYPCAMM U MX UCHOJb30BaHUE. [locTrykeHus: OMOJIOTUN U OXpaHa
PUPOJIBI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenopek», «IKOCUCTEMA IIUPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOITOIE€HHBIE BO3AECHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias ounochepo»,
«®DakTopel  gerpamauumd  nouB»,  «llapHukoBbiii  3ddexT»,  «DakTOpbI
pPaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojelb-anmuKamnus «Tunudabie OMOIIEHO3bI», TepOapwHii
«PacTtutenbHble coobIIecTBaY, Koyuiekuuu «buoiienos», « Bpenurenu BaxxHeUmux
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKIIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIINE K PA3HBIM SKOJIOTUYECKUM TpyIIaM oJHOTo Buja, KpacHast kuura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSAEMBIX BHJIOB pAcTEHUH U
YKUBOTHBIX.



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

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYME HKOJOTHMUYECKOTO IIPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTApIIEMy IMTOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE peE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTpa’aTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa W OMNbITA JIEITEILHOCTH B MPOLIECCE Peaar3allii OCHOBHBIX HaIpaBIICHUM
BOCITUTATEJIbHOM JICSATEIIbHOCTH, B TOM YHCJIE B YAaCTH:

1)rpaaaHncKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S13aHHOCTEH, yBaXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUH Yy4eOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHECHUHU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3HIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COITMAJIbHBIM MOJIOKSHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTUHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JTIOCTHXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWMOJOTHHM, TOHMMAaHWS 3HAYCHHS OHOJIOTMM B IIO3HAHWH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJAMUTENISIM, CO3/TaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHUI;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, GOPMHUPOBAHMS KYJbTYPbl 3[0POBbS U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
NUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUN U HEMPUSITHS BPEAHBIX MPUBBIYEK (YyMOTpPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMI0O W CaMOOOpPA30BaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB U OLEHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOIIEH CPEIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBbIE TTPU U3YUECHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
IPUPOAOINOIb30BaHUEM  (COONIOACHUE  TpaBWil  TMOBEACHHS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOochephl);



aAKTMBHOE HENPUATHE AEHUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpelle, YMEHHE MPOTrHO3UPOBATh HEOJArONPUATHBIE IKOJIOTHYECKUE MOCIEACTBUSA
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIBHOW, KOMMYHHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOI'O Ha JIMAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBAaHNUN PALMOHATIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHMU AJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIAHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBI  Pa3BUTHS
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieyeHnss  Mepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PAlMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOTMYECKUX 3HAaHUH B LEIIX
NOBBILICHHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM I'PaMOTHOCTU oOydarommxcs, GopMupyeMoi
IPU U3y4YE€HUH OMOJIOTHH;

MMOHMMAHUE CYIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh IMOJy4YaeMble 3HAHHUA JJIs aHaiu3a |
OOBSICHEHUSI SIBICHUI OKPYXKAIOIIEr0o MUpPa M MPOUCXOIAIINX B HEM M3MEHEHMUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAyYHOU JACATEIBHOCTH, TOTOBHOCTHh OCYIIECTBIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeUu(PUKy METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNE, HAOIIOIEHNE, U3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAIbHbIE
yuyeOHble JeHCTBUA (IIO3HABATEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaromue GopMrupoBaHrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluXcs, CHOCOOHOCTh OOydarolluXcsl HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIEC, MUPOBO33PEHYECKNE 3HAHNUS U YHUBEPCAIBHbBIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJbHBIMH
NEeHCTBUSIMM:

1)0a3o0Bble JIOrHYecKue TeHCTBUA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUU, 000OIICHUS), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIE MPHU3HAKHU, YCTAHABIUBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl 0ObsICHEHUSI (DAKTOB U SIBJICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPAaCCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MO/IEJIbHBIE CPEACTBA JIsl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3ydyaeMblX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
OPOTUBOPEUYHMI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHMOPMAIIMOHHBIX
VUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBILIJIEHUE IPH PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2)0a30Bble HCCJIeI0BaTEIbCKHE HeiiCTBUSA:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY ITOMCKY METOA0B PELIEHUS TPAKTUYECKUX 3a]a4, IPUMEHEHHIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAllUU, MPEeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBIA TUI MBIILUICHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHHS], HAXOAUTh apTyYMEHTHI JJI 10Ka3aTEIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLEHKY HOBBIM CUTYallUsM, OLIEHUBATH PUOOPETEHHBIH OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTrMHAJIbHbBIE MOAXOJbl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMaLMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(GbopMyIMpPOBATH 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJbI MPU TIOUCKE H
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIpEICTaBIICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyeckod HWHPOpMANMEH: TPUMEHATh XUMHYECKHEe, (Qu3nueckue u
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsiAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAaClO3HABaHWUS W 3alUTBl  WHMOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaieHne YHUBEPCAIbLHBIMI KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1)o0menne:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYXaaemMol TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIHHO BBIMIOJTHEHUS MpeajiaraeMoiu
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIMN APYrUX YYACTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJACTBA OOINEHMs, TOHMMATh 3HAUYCHUE
COIIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETbh CMSATYATh KOH(PJIMKTHI U BECTU NEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs IPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOUYKY 3pPEHHsI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMECTHAA 1eATEIbHOCTD:

MOHMMATh W KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHHUS TPYIIIOBBIX (HOPM B3aUMOJICHCTBUS TIPHU PEIICHUN YyUeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NPUHUMATh 1M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacrnpenenartb poid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXIaTh pE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1)camoopranu3amnus:

UCITIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIsl BBIABICHHS NPOOJIEM U HUX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPY’KAOIIHX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTECHUH;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATh PELICHUS MO HUX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3)npuHsiTHe ce0A U APYrUx:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NESTEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeameta «buomorusp
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHWM, BUIbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3MYHbIX Y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouonoruei. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUsI.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHoro mnpeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHMPOBO33PEHHs, O BKIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHUE pACKpbIBATh COJEepkKaHUE OUOJOTMYECKUX TEPMUHOB M TOHSATHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeocras (CaMOperyisius), ypOBHEBas OpraHu3alUsl O KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIHSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAasl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MIPOUCXOXKICHUSI KyJIbTYpHBIX pacTenuil H. M. BaBuniosa), onpeaensiTh rpaHULibl KX
NPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3YyJbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IMOJIYUYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPTaHW3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHAa BEIIECTB M MPEBpAICHUSI dHEPTUM B KJIETKe, (POTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAaIOIUX JI0JeH, COOI0/IEHHU HOPM IPaMOTHOTO TIOBEICHUS B OKpYyKaroen
MPUPOTHONM cpefe, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNS,

YyMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHWEe, CICTUICHHOE HACJIeIOBaHWEe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIEeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATh JITA0OpATOPHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPHUTHYCCKH OICHWBATh MW HWHTECPIPETHPOBATH HHGPOPMAIIHIO
OMOJIOTHYECKOTO  COJEP)KaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHUSA U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IIMCHMEHHBIC M YCTHBIE COOOIICHUS,
000061m1ast 6uoJIorHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» ¢ 11
KJlacce NOJKHBI OTPAKATh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE W PO OHMOJIOTHH B CHCTEME HAyIHOTO
3HaHHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COACPKaHNE OMOJOTUYECKUX TEPMHUHOB M TTOHSATHI: BU/I,
MOMYJAIKsA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOphI) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHE (HaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMU MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHHE H3jaraTh OHOJOTHYECKHE TEeOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHaA, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtsa K. M. bapa, uepenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEAENISTh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMMCAHUE MUBBIX CUCTEM, IPOIIECCOB U SIBJICHMM, OpPraHU3alusl U MNPOBEIACHUE
OMOJIOTUYECKOT O IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIy HWCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
UCITIOJIb30BAHHBIX HAYUYHBIX MOHSATUNA, TEOPUN U 3aKOHOB, YMEHHUE JEJIaTh BBIBObI
Ha OCHOBAHMH MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICIATh CYIIECTBEHHbIC MPU3HAKU CTPOEHUS OUOJOTHUUYECKUX
OOBEKTOB: BUJOB, TMOMNYJALHUA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHOca
BEIIECTB U TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCHCTEMAX CBOEH MECTHOCTH, KpPYroBOpPOTa BEIIECTB U OHOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH TMOJIYyYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTHYECKHUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COO0/IEHNS HOPM IPaMOTHOTO TIOBEICHUSI B OKpY KaroIIei
IPUPOIHON cpesie, MOHUMaHUE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/layd, COCTABJISATh CXEMBbI
nepeHoca BeIIeCTB U SHEPTUH B dKOocHCcTeMax (IIEeNU MTUTaHus);

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHHWBATh M HHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TIJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIC IHUCbMEHHBbIE M YCTHBIE COOOILEHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edso0.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmorexa LHOK
P H https://m.edsoo0.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa LHOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.eds00.ru/7f41¢c292
PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MoOB https://m.edso0o.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 8 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41c292
bu6mmorexa [IOK
8 P 1
SSEPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [IOK
1 IBOMOUHOHHAS OHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3Mbl  OKpYKAIOWAs Cpea > L https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubnmnorexa LIOK
P 2
> C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoumnuectBo yacos
JIeKTPOHHBbIe HU(PoBbHIE 00pa3oBaTebHbIE
n/ Tema ypoka Bceer Konrtpoasubl  IIpakTuuecku
pecypcsl
n 0 e padoThlI e padoThl
bubnnoreka IIOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122https://m.edso0.ru/863e63
2a
MeTo/1bp1 TO3HAHUS YKUBOU
npuposl. [Ipaktudeckas
6ota Ne 1«1
2 pabora 78 1 (VI CTONLIORAHIe 1 05 Bu6nmotexa LIOK https://m.edsoo.ru/863e6122
Pa3IUYHBIX METO/OB MPHU
M3y4YEHUN OMOJIOTHYECKUX
O0OBEKTOBY
b
3 MOTIOTHICCICHE CHETEMEL, 1 bubimoreka I{OK https://m.eds00.ru/863e6564

IMpOHECChl U UX U3YYCHHC

XUMHYECKUN COCTaB KIIETKH.
4 1 bubnuoreka I{OK https://m.edsoo.ru/863e674e
Boga u MmuHepaiibHble con

benku. CoctaB u cTpoeHue

5 1 bu6mmoteka I1OK https://m.edso00.ru/863e6b72
OCIIKOB
®epMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
6ota Ne 1 «1
6 pabota 12 1 (ISyHeHue 1 0.5 bubmuoteka I{OK https://m.edsoo.ru/863e6b72

KaTAIUTUYECKOU aKTUBHOCTH
(dbepMeHTOB (Ha mpumepe
aMmIIa3bl WIK KaTanasbl)»

7 VraeBonsl. JInnunael 1 but6mmoreka [IOK https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

Hyxneunoseie kucnorsl. ATO

bubnuorexa ITOK https://m.edsoo.ru/863e6d5¢

10

Hcropus u MeToabl U3ydeHus
xieTku. Knerounas reopus

KieTka kak 1ienocTHas >KuBas
cucrema

bubnuorexa I{OK https://m.edsoo.ru/863e6e88

11

12

CrpoeHnue 3ykapuoTUYECKOn
kietku. JlabopaTopHas pabora
Ne 2 «3yuenue crpoeHus
KJIETOK pacTeHH, )KUBOTHBIX,
rpu0oB 1 OaKTepui 1o
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax u ux
OTIMCaHHE»

OOMEH BeLIECTB WU
MeTadOIN3M

0.5

bubnnoreka IIOK
https://m.edso0.ru/863e6ffOhttps://m.edso0.ru/863e71
6c

bubnuoreka I{OK https://m.edsoo.ru/863e766¢

13
14

dorocunTe3. XeMOCUHTES

DHepreTuveckuii o0OMeH

bubnuoreka [{OK https://m.edsoo.ru/863e7c98
bubmuoreka ITOK https://m.edsoo.ru/863e7aae

15

16

JKu3HEeHHBIN UKJIT KIETKH.
Henenue knetku. MuTos.
JlaGopatopnas pabora Ne 3
«Habmronenne MuTO3a B
KJIETKaX KOHYMKa KOpelIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

Buocunres 6enka. Peakius
MaTpUYHOTO CUHTE3a

0.5

bubmuoreka I{OK https://m.edsoo.ru/863e7dc4

bubmuoreka I{OK https://m.edsoo.ru/863e796e

17

Tpaucusus — OnocuHTes
Oenka

bubnuoteka [{OK https://m.edsoo.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18

Hexnerounsie GopMbl )KU3HU
— BHPYCHI

bubnuoreka ITOK https://m.edsoo.ru/863e7540

19

20

@DopMbl pa3MHOKEHUS
OpraHHU3MOB

Meiios

bu6nuoreka [IOK
https://m.edsoo.ru/863e81b6https://m.edsoo0.ru/863e83
le

bu6nmoteka LIOK https://m.edsoo.ru/863e7f4a

21

22

23

O06pa3zoBaHue u pa3BUTHE
MTOJIOBBIX KJIETOK.
OmogoTBOpeHuUE.
Jlaboparopnas pabota Ne 4
«3yueHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpoOTpenaparax». 3Haxomcm
80 CO CNEYUATbHOCNBIO
b6uomexHos02 U BO3MOXHOCMbIO
pabomel Ha npednpuamusx
2.Camapel.

NunuBunyansHOE pa3BuTHE
OpraHu3MOB

I'eneTnka — Hayka o
HACJIEICTBEHHOCTHU U
W3MEHUYHUBOCTH

0.5

bu6mmoteka IIOK https://m.edso00.ru/863e81h6

bubmuoreka [{OK https://m.edsoo.ru/863e8436

bubnuoreka I{OK https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH
HacJeI0BaHUS TPU3HAKOB.
MonorulOpuaHOe CKpenuBaHne

bubnuoteka [{OK https://m.edsoo.ru/863e8878

25

JluruGpuiHoe CKpeIBaHue.
3aK0H HE3ABUCUMOTO
HACJIeIOBaHUS MIPU3HAKOB

bubnuoteka [{OK https://m.edsoo.ru/863e89a4



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

26

27

28

29

30

CuemnieHHOE HaclIeI0BaHHE
npu3HakoB. JlJabopaTopHast
pabora Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHTHOTO
U TUTHOPHUHOTO CKPEIIMBAHUS
y 1p0o30(HITbI HA TOTOBBIX
MUKpOITpenaparax»

I'enetuka nosna. Hacnegosanue
MPU3HAKOB, CIEIIJICHHBIX C
OJIOM

N3MeHYnBOCTS.
Henacnencrsennas
U3MeH4MBOCTb. JlabopaTtopHas
pabota Ne 6. M3yuenue
MOIU(PUKAITTOHHON
U3MEHYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTIO psijia v
BAPUALIMOHHON KPUBON»

HacnencrBennas
M3MeH4MBOCTb. JlabopaTtopHas
pabora Ne 7. «AHanu3 MyTanui
y 1p030(HIIbI Ha TOTOBBIX
MUKpOITpenaparax»

I'enetuka yenoBexa.
3nakomcmao ¢ pabomoti
2eHeMUKO8 8 MeOUYUHCKUX
Komnanusax «Mamo u oumsy,
«Peasus»,c amapckotii

0.5

0.5

0.5

bu6nmoteka IIOK https://m.edso00.ru/863e8c60

bubnuoreka I{OK https://m.edsoo.ru/863e8c60

bubmuoreka [{OK https://m.edsoo.ru/863e8efe

bubnuoteka [{OK https://m.edsoo.ru/863e8efe

bubnuoteka [{OK https://m.edsoo.ru/863e8d78



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

001aCMHOU KIUHUYECKOU
oonvruye um.B./[. Cepedasuna

31

32

PesepBHelit ypok. O6001ICHNE
no teme «HaciaencTBeHHOCTE U
W3MEHYUBOCTH OPraHU3MOBY

CeJ'ICKI_[I/IH KaK HayKa U IIpouecc

bu6nmoteka IIOK https://m.edso0o.ru/863e9214

33

MeTobI U IOCTHKEHHUS
CEJIEKIIUY PACTCHUI 1
JKMBOTHBIX. 3HAKOMCMEO C
Tlogonorcckum nayuno-
UCcne008amenbCKum
UHCIUMYMOM CeNeKyuu u
cemMen0800Cmaa UMeHU

11 H Koncmanmunoaa,
8e0YWUMU CNEYUATbHOCTISMU.

bubmnoreka IHOK https://m.edso0o.ru/863e¢9214

34

buotexHoorus kak orpacib
MPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34

bubnuoteka [{OK https://m.edsoo.ru/863e9336



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka Kontpoabnubie IIpakTuyeckue tupposkic
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubnnorexa [JOK
https://m.edso0o.ru/863ea20e
HcTopus pa3BuTHS npeacTaBIeHuit 00
2 spomtonuu. CI'CI1Y- 3nakomemeo co 1 bubmmorexa [JOK
https://m.edso00.ru/863e9570
CneyuanbHOCMAMU.
bubnuoreka [{OK
3 MuipossosmoLHs 1 https://m.edsoo.ru/863e9cle
[Tomymnsmus Kak sIeMeHTapHasi eIUHUIA
4 BUJA ¥ BoroIMH. JlaboparopHas paboTa 1 05 bubnmnorexa [JOK
No 1 «CpaBHeHuE BUIOB TIO https://m.edsoo.ru/863e99c6
MOP(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBmokyIre cuibl (3eMeHTapHbIe (pakToph) 1 bubnnorexa [JOK
3BOIIOIUHU https://m.edsoo.ru/863e9da4
. bubmuoreka [IOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTath! 3BOIONNN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas padora 1 05 bubmmnorexa [JOK
Ne 2 «Onucanue npucrnoco6IeHHOCTH https://m.edsoo.ru/863e9fde
OpraHu3Ma u €€ OTHOCHTEILHOTO
XapakTepa
bubnunoreka LIOK
8 HamnpaBnenus u myTa MaKpO3BOJIIOIIHI 1

https://m.eds00.ru/863e9cle



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

HeoOpaTtumocTs 3BoOIONNN

Uctopust xu3Hu Ha 3emiie U METObI €€

10
M3YyYeHUS
1 ['MnoTe3pl NPOUCXOKIACHUS KU3HHU HA bubmmoreka [JOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubmmoreka [JOK
IepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
13 [IpakTuueckas padora Ne 1 «M3yuenue 0.5 bubmmorexa LIOK
g https://m.edsoo.ru/863ea8bc
MCKOIIAaeMBIX OCTATKOB PACTCHUH U
KUBOTHBIX B KOJIJICKIIHSIX)
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro bubanoreka [JOK
MHUpa https://m.edso00.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOIMOreHe3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBxyuye cuibl ((pakTopsl) bubmmnoreka HOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU DBOIIOINA YEJIOBEKA
18 YenoBeueckue pacsl U IPUPOIHBIE bubmuoteka [IOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea?2
PezepHblil ypok. O60011eHNE 110 TEME
19 «B03HUKHOBEHME U pa3BUTHE KU3HHU HA
3emiie»
20 DKoJoTHs Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubnmnorexa [JOK

(bakTopbl

https://m.edso0.ru/863eafec



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

Abuotnueckue pakropsl. JlaboparopHas
paborta Ne 3. «Mopdoiornyeckue
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT

bubnunoreka LIOK

22 oburtanusy. JlabopatopHas padora Ne 4. 05 https://m.edsoo.ru/863eb10e
«BnusHue cBeTa Ha POCT U pa3BUTHE
YepEHKOB KOJICYyCa»
bu6nmoreka [IOK
23 buoruieckie daxTopet https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nonysiiun. [Ipaktudeckas padora Ne 2 05
«[ToacuéT MIOTHOCTH MOMYSAUN Pa3HBIX
BHUJIOB PAaCTEHUI»
bubnuoreka [{OK
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 https://m.edsoo.ru/863ebA6a
bu6nmorexa LIOK
26 DKOJIOTUYECKHE CHCTEMBI (9KOCHCTEMBI) https://m.edsoo.ru/863ebA46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 Dxonoruueckue nupamuabl. CBoicTBa bubnmorexa [JOK
https://m.edso00.ru/863eb5fa
skocucteM. Cykueccus
28 IIpuponHbIE SKOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rimobanbHas sKocucTeMa bu6muoreka [JOK
3emin https://m.eds00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnuotexa [JOK
ouochepsl https://m.eds00.ru/863ebd16
YenoseuecTBO B Onochepe 3emiu.
32 Camapckas cocyoapcmeennas

CeNbCKOXO3AUCMBEHHASL AKAOEeMUS —



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

3HAKOMCMBO CO CNeYUANbHOCMAMU NO
3awume oxkpyicaroujeli cpeobi.

33 CocyiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 PesepBHbIil ypok. O6001IEHHE TEMBI 1
«Coo01IecTBa 1 IKOJIOTUIECKUAE CHCTEMBI)
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NMPoBEPSIEMOro
pe3yJjabTara

IIpoBepsiemble peAMeTHBIE Pe3yJILTATHLI OCBOCHHUS] OCHOBHOI
o0pa3oBaTe/IbHO MPOrPaMMBbI CpeHero 0011ero oopa3oBanus

CdhopmMupoBaHHOCTB 3HAHUIA O MECTE U POJTU OMOJIIOTHUH B CHCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HayK, B (JOPMHPOBAHUH COBPEMEHHOI €CTECTBEHHO-
HAYYHOM KapTHHBI MHpa U HAYYHOT'O MHUPOBO33PEHUS; O BKJIAJ€ POCCHUCKUX
1 3apyOeXHBIX YIEHBIX-OMOIOTOB B Pa3BUTHE OMOIOTHH; (DYHKITMOHATHHON

T'paMOTHOCTH YCJIOBCKA I PCIICHUS )KU3HCHHBIX 3a1a4

YMeHue pacKkpbIBaTh COAEpKaHHE OMOJIOTMYECKUX TEPMHHOB M TOHSTHMA:
JKU3HB, KIIETKA, OPraHu3M; MeTa0oan3M (0OMEH BeIIeCTB W MpeBpalleHue
SHEPruM), TOMeocTa3 (CaMOperyJisillus), YPOBHEBas OPTaHMU3AIUS IKUBBIX
CHCTEM, CaMOBOCIPOM3BEICHHE  (PEeNpoayKuus), HACIEACTBEHHOCTS,

HU3MCHYHMBOCTb, POCT U PA3BUTUC

YMenue wu3narath OWONOTMYECKHE TeOpHH (KJIETOYHAs, XPOMOCOMHas,
mytanuonHas), 3akoHbl (I. Mennens, T. Moprana, H.1. BaBumoBa) u
yueH#us (0 IEHTpaxX MHOT000Pa3Hs U MPOUCXOXKICHHUS KYIbTYPHBIX pacTeHHUH
H.W. BaBumoma), ompenensTp TpaHWUIBI WX MPUMEHUMOCTH K >XHBBIM

cucremMam

YMeHue BiaeTh METOJaMi HayYHOT'O MTO3HAHUS B Ouosioruu (HaOroaeHre
Y OINHCaHUE J>XUBBIX CHCTEM, IPOIECCOB W SBJICHHUW; OpraHHM3alusi |
MPOBEJICHUE OMOJIOTUYECKOI0 SKCIIEPUMEHTa, BBIJIBXKECHHE THMIIOTE3BI;
BBISIBJICHHE 3aBUCHMOCTH MEXIY UCCIICyEMbIMHA BEITMINHAMU, OOBSICHEHUE
MOJTYICHHBIX PE3yJIbTaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUN U

3aKOHOB; YMCHUEC ACJIaTh BBIBOJAbI HA OCHOBAHUU IMOJTYUYCHHBIX pe?;y.]'H:TaTOB)

Vmenne BBIACIIATH CYHICCTBCHHBIC IPU3HAKHW BUPYCOB, KIICTOK ITPOKAPUOT U
OYKapuoT, OJHOKJICTOYHBIX 1 MHOT'OKJICTOYHBIX OpPraHU3MOB, 0COOEHHOCTH
mponeccoB oOMeHa BCHICCTB U IIPCBpAILICHUSA OSHCPIrUM B  KIICTKC,
q)OTOCI/IHTCSa, MJIACTUYCCKOTI'O0 W SHEPIreTUIYECKOTO OGMeHa, XCMOCHHTE34a,
MHUTO34a, Meﬁo3a, OINIOAOTBOPCHUA, PA3MHOXCHUA, HWHAWUBUAYAJIBHOI'O

pa3BUTHS OpraHnu3Ma (OHTOTEHE3)

YMeHHue MPUMEHSTh TOJYYCHHbIC 3HAHUS JJIsi OOBSICHEHUS! OHOJOTHICCKUX
MPOLIECCOB W SBJICHUH, I TPUHITHAS TMPAKTUYECKUX PEIICHUH B
[TOBCEIHEBHOM )KM3HU B LIEJISX 00eCIeueHHs 0€30I1aCHOCTH CBOETO 310POBBS
U 3]I0pOBBbSl OKPYXAIOIIUX JIIOJCH, COOMIOACHUS HOPM TPaMOTHOTO

MOBEJICHHUS B OKPY Karolleld IPUPOIHON cpejie; IOHUMaHHe HEOOXO0IUMOCTH




HUCIIOJb30BaHU ,Z[OCTI/I)KGHI/Iﬁ COBpeMGHHOﬁ OHOJIOrUU K OMOTEXHOJIOTHIt JUISL

PaIMOHAIBHOTO TIPUPOIOTIONH30BAHHS

YMeHne pemaTth dJICMEHTApHBIE TEHETHYCCKHE 3aJadd Ha MOHO- |
JUTUOPUTHOE CKPEIIUBAHUE, CIICTUICHHOS HACIICIOBAHHUE; COCTABISATH CXEMbI
MOHOTHOPHIHOTO  CKpENIMBAaHUSA I TPeACKa3aHus  HaclICIOBAHUS

MMPU3HAKOB Y OpraHnu3MoOB

10

VYMeEHHE BBINOJIHATH J'Ia60paTOpHI>IG " MPAKTUYCCKUC pa60T51, CO6J'IIOI[3TL

MpaBmIIa Ipy paboTe ¢ yIeOHBIM U TabOPaTOPHBIM 000PyTOBaHHEM

YMeHHEe KPUTHYECKH OICGHUBATh M HMHTEPIPETHPOBATH HH(OpMAIIHIO
OMOJIOTHYECKOr0 COJICPAaHUS, BKIIIOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS W3
pasnuuHbix wcTouHMKOB (CMU, HaydHO-TIOMyNSIpHBIE — MaTepHAIIbI);
ATHUYECKUE ACTIEKThI COBPEMEHHBIX UCCIICOBAaHUN B OMOJOTHH, MEIUIIVHE,

OMOTEXHOJIOTUN
YMeHue co3iaBaTh COOCTBEHHBIC THCBMEHHBIE W YCTHBIC COOOIICHUS,
0000m1ast OHONOrMYECKYI0 HWH(POPMAIMI0 W3 HECKOJIBKUX HCTOYHUKOB,

IPaMOTHO HMCIIOIb30BaTh MOHATUIHBIN anmapat O1oJorun

11 KIIACC

Kon
NMPoBEPsIEMOro
pe3yJjbTaTa

IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOI
00pa3oBaTe/IbHO MPOrpaMMbI CPeIHEro 001ero 00pa3oBaHus

ChopMupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUH B CUCTEME HAYYHOT'O
3HaHUsI €CTECTBEHHBIX HAYK, B (DOPMHPOBAHUM COBPEMEHHOI €CTECTBEHHO-
HayYHOH KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHUSI; O BKIIAZE POCCHICKUX
1 3apyOeXHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE OMOJIOTHH; ()yHKIIMOHATBHON

T'paMOTHOCTH YCJIOBCKA I PCIICHUS KU3HCHHBIX 3a1a4

YMeHHue packphIBaTh COJEpKaHHE OMOJOTHYECKUX TEPMHHOB W TIOHSTHI:
BUJ, TIOMYyJSIMs, TEeHO(OHI, DSBONIOLUS, IBIXYIIHE CHIBI ((aKTOPHI)
SBOINIIONIAM,  TIPUCHOCOOJIEHHOCTh  OPraHW3MOB,  BHI000pa3oBaHHE,
9KOJIOTHYECKHE  (aKTOPhI, 3KOCHUCTEMa, TPOAYIEHThI, KOHCYMEHTHI,
PeAYUEHTHI, IeN WHUTaHWS, DJKOJOTHYECKas MHUpaMuaa, OHOTEOIeHO3,

ounochepa

YMeHne w3naraTh OWOJOTHYECKHE TEOpUHU (SBOIIONMOHHAS Teopus Y.
JlapBrUHA, CHHTETHYECKAsi TEOPUs DBOJIOIUH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apomprmeBoro cxoactsa K.M. bapa, depenoBanus TTIaBHBIX HaIlPaBJICHUIA
nu nyreid osBomommu A.H. CeseprioBa, yueHus o Owuocdepe B.U.

BepHaz[cxoro), OIpEACTIATh I'PaHUIBI UX TPUMECHUMOCTHU K )KUBBIM CUCTEMaM

YMeHue BiIaeTh METOJaMH HAYYHOI'O [TO3HAHMs B OHOJIOTHH (HaOMI0eHHE

U OIMCAHHC JKUBBIX CHUCTCM, IIPOLCCCOB U HBHGHHﬁ; OopraHuvsanuvsa M




MIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIIBUIKCHUC THUIIOTC3HBI;
BBIABJICHHUEC 3aBUCUMOCTH MEXIY UCCIIEAYEMBIMU BEINYNHAMU, 0OBsICHEHHE
MOJIYYCHHBIX PE3YyJIbTATOB, UCIIOJIb30BAHHLIX HAYYHBIX HOHHTHﬁ, Teopnﬁ n

3aKOHOB; YMEHHE IC€JIaTh BHIBOABI HA OCHOBAaHUH ITOJTYYCHHBIX peSYJ'H)TaTOB)

VMeHHe BBIICISATh CYIIECTBEHHbIC MPU3HAKH CTPOCHUS OMOJIOTHYECKHX
OOBEKTOB: BHJIOB, IOIYJSIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLICHTOB,
OMOreoIeHO30B M IKOCHUCTEM; OCOOCHHOCTH MPOLECCOB HACIIEICTBEHHOI
HW3MEHYMBOCTH, €CTECTBEHHOTO orbopa, BU1000pa30BaHus,
HPUCHOCOOIICHHOCTH OPraHU3MOB, JICHCTBHUS SKOJOTHYECKUX (haKTOPOB Ha
OpraHu3Mbl, MEPEHOCAa BEIIECTB M TIOTOKAa JHEPIrHU B IKOCHCTEMaX,
AHTPONOTCHHBIX M3MEHEHHUI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyroBOpOTa

BEIIIECTB U OMOTCOXUMHUYECKUX ITUKIOB B OHOCchepe

YMeHue MMPUMCHATH NOJYUCHHBIC 3HAHUA JJIA O6’b§ICHCHI/IH 6I/IOHOFI/I‘-ICCKI/IX
OpPOLECCOB W SBJICHUHM, Uil TNPUHATHSA TNPAKTHYCCKHX pCIICHUHA B
MOBCEHEBHOM KU3HU B LIEJISIX 00ecTeueHus] 0€30MacHOCTH CBOETO 3/I0POBbS
U 370pOBbSl OKPYKAIOLIUX JIFOJACH, COONIOACHHS HOPM IPaMOTHOIO
MOBE/ICHHS B OKPY’KAIOILCH NPUPOJIHOM Cpejie; TOHUMaHUEe HEOOXOAUMOCTH
HCII0JIb30BaHUA I[OCTI/DKCHI/II\/'I COBpeMCHHOﬁ 6I/IOJ'IOFI/II/I AJid paluOHaJIbHOI'O

MIPUPOAOIOTH30BAHUS
YMeHue periarh JeMeHTapHble OMOJI0THUECKHe 3a]aui, COCTABISITh CXEMbI
[IEpPEeHOCca BELIECTB M SHEPTUH B SKOCUCTEMaX (1IeTH MUTAHU)

YMeHue BBIONHATH JTA0OPAaTOPHBIE W MPAaKTHYECKHEe pabOTHI, COOMIOMATh

MpaBmiIa npy padboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHUEM

YMeHrne KPUTHYECKH OIEHWBATh W WHTEPIPETUPOBATh HHMOPMAIIHIO
OMOJIOTHYECKOr0 COJEPIKaHUs, BKIIIOYAIOLIYIO ICEBIOHAYYHbIE 3HAHUS U3
paznuuHbiX ucTouHMKOB (CMMU, HayuyHO-TIOMyNSIpHBIE MaTepHalIbl);
paccMaTpuBaTh II100ANbHBIE SKOJIOTHYECKHE MHPOOJIEMBl COBPEMEHHOCTH,

(hopMHPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO ITO3UIIUIO

10

YMeHue co37aBaTh COOCTBEHHBIC IHUCHBMEHHBIE U YCTHBIE COOOIICHHS,
0000mast OHONOrMYECKYr0 HWH(POPMAIMI0 W3 HECKOIBKUX HCTOYHHUKOB,

T'paMOTHO MCIIOJIB30BAaTh MOHATUHUHBIH armapar Ouoioruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUS

1 buonorus kak Hayka

11 Buonorus — Hayka o xuBoi npupoje. Ponbs Guonoruu B GopMUpoOBaHUN COBPEMEHHON
Hay4YHOU KapTHHBEI Mupa. CrucTeMa OHOIOTHIECKIX HAyK

12 MeTonsl TIO3HAaHWA KUBOW TPUPOABI (HAOIIONEHHE, AKCIEPUMEHT, OIHMCaHue,
U3MepeHHe, Kiaccu(UKaius, MOJCIIMPOBaHUE, CTATUCTHYECKas 00pa0d0TKa JaHHBIX )

2 JKuBbIe cHCTEMBI 1 X OpraHU3aIis

21 JKubie cuctembl (OMOCHICTEMBI) Kak TMpenMeT w3ydeHus Owuonoruu. CBoOHCTBa

OMoCHCTEM U UX pa3HOOOpa3ue

59 YpoBHM oOpraHM3anmud  OMOCHUCTEM: MOJEKYJSIPHO-TEHETUYECKUH, KIIETOYHBIH,
OpTaHU3MEHHEBIH, MOMYIAIMOHHO-BUIOBON, KOCUCTEMHBIH, OnochepHbIit

3 XWUMHUYECKHI COCTaB U CTPOCHHE KIIETKU

XUMHYECKMII  COCTaB  KIETKH. XHUMHUYECKHE  AJIEMEHTBI:  MaKpOAJIEMEHTHI,
3.1 MHUKpPONIEMEHTHI. Bogia u MuHepanbhble BemecTsa. OyHKINUN BOJABI U MUHEPAIBHBIX

BemiecTB B kieTke. [lognepxkanne ocMoTudeckoro Oajganca

benku. CocraB u crpoeHune OenkoB. AMHHOKHCIOTHI — MOHOMEPHI OEJKOB.
Hezamenumble 1 3aMeHMMbIE aMHHOKHCIOTHL. AMWHOKHCIOTHBIM COCTaB. YpOBHH
CTPYKTYpHBI OCJIKOBOW MOJIEKYJIbI (TIepBUYHASL, BTOPHUYHAS, TPETUYHASI U YETBEPTUUHAS
3.2 CTpyKTypa). XUMHUYECKHe CBOHCTBA OenkoB. bronorndeckue ¢pyHKIMN GEIKOB.

®DepmeHTh — Ononorunyeckue Karanuzaropsl. CTpoeHne GpepMeHTa: akTUBHBIN LEHTD,
cyoctparnas crenuduynocts. Kodepmentsl. Buramubpl. Otimuust GepMeHTOB OT

HCOPraHNYCCKUX KATAIN3aTOPOB

YrneBogpl: MoHOcaxapuzabl (TJIOKO3a, pubo3a W J€30KCHpHO03a), JUcaxapHIIbl
(caxapo3a, JakTo3a) W modUcaxapuAbl (Kpaxmay, TJIUKOTEH, IIEeJUII0I03a).
33 Bronornyeckue GyHKIMU yTIIEBOOB.

' Jlurmaaer: Tpurarnepuapl, crepounsl, (ochomununsl. 'mapodunbHO-THAPOPOOHEIE
cBoiicTBa. buonorndyeckne QyHxuuu sununos. CpaBHEHHE YITIEBOJOB, OCIKOB MU

JIMIIMAOB KaK HCTOYHUKOB OHEPTHUHU

Hyxnennoseie xucnorsl: JJHK um PHK. Hykneoruiabl — MOHOMEpPBI HYKJIEMHOBBIX
3.4 kucnoT. Ctpoenue n pynkuuu JHK. Crpoenne u pynxkunn PHK. AT®: ctpoenue u
GyHKIMH

3.5 LII/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TCOpUH. MGTO,Z[LI H3Yy4YCHHS KIICTOK




3.6

Krerka kak menoctHas skuBas cucrema. OOIME TpPU3HAKH KIETOK: 3aMKHYyTas
HapykHas MemOpaHa, monekynbl JIHK xak reHeTudeckuii anmapar, CUCTEMa CHHTE3a

Oenka

3.7

3.8

3.9

Tunel KJICTOK: dyKapuUOTHYECKass W TpokapuoThueckas. OCOOCHHOCTH CTPOCHHS
MPOKAPUOTUYECKON  KIIETKH. Kierounast  crenka  OakTepuid. Crpoenne
JyKapUOTHYECKON KIIeTKH. OCHOBHBIC OTIMYUS PACTUTEIHHOMN, )KUBOTHON U TPUOHOMN

KIICTKH

IToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHASI CTEHKA, TIIMKOKAJHMKC, MX (PyHKIHH.
ITna3zmaruueckas memOpaHa, e€ coiictBa u pyHkiwu. [{uToruiasmMa u e€ opraHoHIbL
OnHoMeMOpaHHBIe OpraHOWABI KIIETKH: dSHpomurazMarmdeckas ceth (OIIC), ammapar
T'onbmxu, muzocomel. [1oyaBTOHOMHBIC OPTaHOUABI KIICTKU: MUTOXOHPUH, TUIACTH/IBL.
IIpoucxoxaeHne MUTOXOHIPHH U IiacTu. Bumer tutactia. HemeMOpaHHBIE OpraHOMIBI
KJIETKU: PUOOCOMBI, KJICTOUHBIA IIEHTP, PECHUYKH, KTYTHKA. DYHKIMH OPraHOHIOB

KJIEeTKH. Brimrouenuns

Snpo — perynsatopreiii meHTp Kietkn. CTpoeHme smpa: spepHas 000II0dKa,

KapuoIUIa3Ma, XPOMATHH, SAPBILIKO. XPOMOCOMBI

3.10

4.1

TpaHCHOPT BEIIECTB B KIETKE
}KI/I?;HCJICSITGHLHOCTI) KIICTKH
OOMeH BeIecTB, WIM MeTa0oIM3M. ACCHMWIANNSA (IUIACTHYSCKUH OOMEH) H
JUCCUMHIJIAIUS  (PHEPreTUYECKHiA OOMEH) — JIB€ CTOPOHBI EIWHOI0 Ipolecca

Metabonm3ma. Tumbl oOMEHa BemIiecTB: aBTOTPOMHBIM W TeTepoTpodHBIA. Pomb

(hepMeHTOB B 0OMEHE BEIIECCTB U NPEBPAILICHUH SHEPTUH B KIIETKE

4.2

4.3

®dorocunre3. CeeroBas ¥ TeMHOBas (a3bl (orocuHTe3a. Peakiuu (oTocuHTe3a.
OddexTuBHOCTH hoTOCHHTE3a. 3HAUCHHE POTOCUHTE3A JIsl )KU3HU Ha 3emite. Brusiane
ycIoBUH cpeabl Ha (POTOCHHTE3 W CHOCOOBI TOBBIIIEHHS €ro MPOIYKTUBHOCTH Y
KYJBTYPHBIX PaCTEHUI.

XeMocHHTEe3. XEeMOCUHTE3UPYIOIIHe OaKkTepun. 3HaYCHUE XEMOCUHTE3a JIJISl )KU3HU Ha

3emie

OHepreTnueckuii oOMeH B KieTke. PacuiernyieHue BeIIeCTB, BBIACICHHE U
AKKyMYJIMPOBaHHE 3HEPTHH B KJIETKe. DTallbl JHEPreTH4eckoro obmMeHa. [ mkonms.
Bpoxenne u ero Buasl. KuciopomHoe oOKHCICHHE, HIM KIETOYHOE [JbIXaHHE.

O} PEeKTUBHOCTH IHEPTETUUESCKOTO OOMEHA

4.4

4.5

Peakiuu marpuunoro cunreza. ['enetmueckas unpopmaius u JHK. Peanuzarus
TeHeTHYEeCKOW WHQOpMaUM B KIeTKe. ['eHeTWYecKkwii KOJ M €ero CBOMCTBA.
Tpanckpunmust — wmarpuunbid cuHTe3 PHK. Tpancnsamus — OwocunTte3 Oenka.

KoanpoBanue amunokuciot. Pons pubocom B OrocunTese Genka

Hexnerounsie ¢opmbl sxu3Hun — Bupycel. Hcrtopus otkpeitus Bupyco (..
WBanoBckuit). OCOOEHHOCTH  CTPOEHUS W IKU3HEACATEIHHOCTH  BHPYCOB.
Bakrepuodaru. bonesnu pacteHuid, >KUBOTHBIX M Y€JIOBEKA, BBHI3bIBAEMBIE BUPYCAMH.
Bupyc nmmyHozaedurura genoseka (BUY) — Bo3oyautens CIIN/a. [Ipodunakruka

pacrnpoCTpaHCHUsA BUPYCHBIX 3a00JIeBaHUI




PasmHoOxeHUE B WHAUBUAYAJIBHOC Pa3BUTUC OPraHU3MOB
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5.2

Kietounsrii ki1, Win SKM3HEHHBIA UK KieTku. MaTtepdaza m muros. Ilpomecckr,
nmpoTeKaroniiue B uHTEepdase. Perumkanus — peaknus marpuuHoro cuHTeza JIHK.
CtpoeHne XpoMOCOM. XPOMOCOMHBIM Habop — KapwoTun. JUIUIOMAHBIA W
TalUIOUJIHBI  XPOMOCOMHBIE HA0Opbl. XpomaTtunel. lluTonmoruveckue OCHOBBI
Pa3sMHOKEHUS ¥ WHAWBHUIYaIbHOTO Pa3BUTHS OPTaHNU3MOB.

Henenune kimerku — muto3. Ctaguu murtosa. [Iporeccel, mpoucxoasiue Ha pasHbIX

CTaausIX MUTO3a. bromornaeckuii CMbICII MHTO3a

®DopMBI  Pa3MHOXKECHHSI OpPTaHW3MOB: Oecronoe W ToJjoBoe. Buasl Oecronoro
pasMHOXKEHUS:  JCJICHWE HAJaBOE, T[OYKOBAaHWE OJHO- W  MHOTOKJICTOYHBIX,
CHOpooOpa30BaHUE, BETETATUBHOE pa3MHOXEHHE. VICKyCCTBEHHOE KIIOHHPOBaHHE

OpraHu3MoOB, €ro 3Ha4YCHUEC JIs1 CCIICKIINN

5.3

[TonoBoe pa3MHOXKEHHE, €ro OTIUYHS OT OECHOIOrO.
Meiio3. Craguu merosa. IIponeccsl, mpoucxoasye Ha cragusx Mmeiosa. [loBeaenue

xpomocoM B Merio3e. Kpoccunrosep. buonoruueckuit cMbICl U 3HaU€HHE Melio3a

5.4
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6.1

I'amerorene3 — mporecc 0Opa3oBaHUS IOJIOBBIX KJIETOK y JKUBOTHBIX. [lojoOBbIC
JKENe3bl: CEMEHHUKH U sMYHUKU. OOpa3oBaHUe U Pa3BUTHE MOJOBBIX KJIETOK — IaMeT
(ciepmato3ous, slIEKIIeTKa) — crepMarorene3 u ooreHe3. OCOOCHHOCTH CTPOCHHS

SIMLIEKJIETOK U criepMaTo3ou1oB. Omiogorsopenue. [lapreHorenes

WunuBuayansHoe pa3BUTHE (OHTOT€HE3). DOMOPHOHAIBHOE Pa3BUTHE (IMOpHOTEHES).
Oranbl SMOPHOHANBLHOTO PAa3BUTUS Yy TO3BOHOYHBIX JKUBOTHBIX: ApOOJIEHHE,
TacTPYJISALHS, OpraHOTeHE3. [MocTamOproHaTBEHOE pa3BUTHE. Tuns
MOCTAMOPUOHANBHOTO Pa3BUTHS: MPSAMOE, HEMpsMoe (JIMYMHOYHOE). BiusHue cpens
Ha Pa3BUTHE OPraHU3MOB; (JaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButne pactenuii. OHTOTeHE3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMCHH,

CTauu Pa3sBUTUSA
HaCHeI[CTBeHHOCTB 1 UBMCHYUBOCTb OPraHUu3MOB

IIpenmer m 3amaum reHeTwkd. VcTopus pasBUTHs T€HETHKH. BKIam pocCHHCKHX U
3apyOe)XHBIX YUEHBIX B pa3BUTHE T€HETHUKH. MeTOIbl TeHETHKH (THOPHI0IOTUYECKUi,
LUTOT€HETUYECKUH, MOJIEKYJIIPHO-TeHETHUECKUi1). OCHOBHBIE TeHETHUECKUE OHSITHS.

I'enetmueckas CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMax CerHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJICIOBAaHUS TPU3HAKOB, YyCTaHOBIEHHBIE [. MeHaenem.
MonorubpuHoe CKpenuBanrue. 3aK0OH eAMHO00pa3us THOPH/IOB IEPBOTO MOKOJICHUSI.
IIpaBuio noMHHUPOBAHUS. 3aKOH PACIICTUICHHAS IPU3HAKOB. [ UTI0TE€3a YUCTOTHI TaMeT.
IlonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpemyBaHWe. 3aKOH HE3aBUCUMOTO HACJIEIOBAaHUS IPU3HAKOB.
luToreHeTHYECKHE OCHOBBI  JUTHOPHUIHOTO  CKpEUIMBaHUs. AHAIM3HUPYIOIIEE
ckpernuBaHue. Vcmonp30oBaHUE aHATM3UPYIOMIETO CKPEMIMBAHUS IS OMPEACIICHUS

Te€HOTHIIA 0OCO0OU




6.3

CuerieHHOe HacleloBaHHe TNpu3HakoB. PaGora T. Moprana mo CICIUICHHOMY
HACJIEJOBaHWIO TeHOB. Hapylnenne crierieHusl TeHOB B pe3yNbTaTe KPOCCHHTOBEpA.
XpoMocoMHasi TeOpUst HACIEACTBEHHOCTHU. | eHeTUYECKUE KapThI.

I'enernka moma. XpoMOCOMHOE OTIpeIeTIeHHE IMOJIa. AYTOCOMBI H TIOJIOBBIE XPOMOCOMBI.
l'omorameTHrle © reTeporamMeTHble OpraHu3Mbl. HaciemoBaHue TNPU3HAKOB,

CHCIINICHHBIX C IIOJIOM

6.4

W3menunBocTh. Buasl M3MEHUYMBOCTH: HEHACIENCTBEHHAs W HacjencTBeHHas. Poib
Cpelbl B HEHACJCACTBEHHOW W3MCHUMBOCTH. XapaKTEPHCTUKAa MOIU(PUKAIMOHHOM
W3MEHYMBOCTH. BapuanvoHHBIH psj W BapualndoHHas KpuBas. Hopma peaxiuu
npu3Haka. KonanmuecTBeHHbIE M KAaueCTBEHHBIC MPU3HAKKM W HX HOPMa PEaKIIMH.

CgoiicTBa MOTU(D)UKAITMOHHONH N3MEHUYNBOCTH

6.5

6.6

7.1

7.2

HacnenctBennas, win  TGHOTHMIMYECKas, W3MEHYMBOCTh.  KomOuHaTHBHAs
M3MEHYUBOCTH. Mei03 1 TI0IOBOH NpoliecC — 0CHOBa KOMOWHATHBHOW W3MEHUHUBOCTH.
Myrannonnas W3MeH4YMBOCTh. Kiaccuukanus MyTanuid: TEHHBIE XPOMOCOMHBIE,
reHoMHble. YacToTa W TpUYMHBL MyTanuid. MyTtareHHble (akTOpbl. 3aKoH

TOMOJIOTUYECKHX PSIOB B HAcneICTBEeHHON n3MeHnunBocty H.M. BaBuiosa

I'enetuka uenoBeka. Kapuorun udenoBeka. OCHOBHBIE METOAbl F€HETUKH YEJIOBEKA:
TeHEaJTOTUYECKUH, OJIM3HEIOBBIHT, IUTOTCHETUYECKUH, OHOXUMUYCCKHU,
MOJIEKYJIApHO-TeHeTHUYeCcKuil. COBpEMEHHOE ONpeIEICHUE T€HOTUIIA: TTOTHOTE€HOMHOE
CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM 4uciae ¢ nomouipto [IP-ananu3za.
Hacnencresennnsie  3a0oneBaHusg  YeIOBEKAa: TI'eHHblE  0o0je3HH, OOJIE3HH C
HACJICJICTBEHHOHN IPEIpacIiofioKEHHOCThIO, XpPOMOCOMHEBIE 00sie3HU. COMaTHYEeCKHUE U
reHepaTUBHBIE MYyTallud. [IpUHIMIBI 370pOBOr0 o0pa3a JKWU3HU, JIMArHOCTHKH,
npoQUIaKTUKKA W JICUEHUS TEeHEeTWYecKuX Oone3Heill. Mennko-reHeTHIecKoe
KOHCYJIbTHPOBaHUE. 3HAUCHUE MEIUIIMHCKONU TEHETHKH B MPEOTBPAIICHUY U JICUCHUH

TeHETHUECKUX 3a00JICBAaHHI YeIOBeKa
Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJOTHH

Cenek1us Kak HayKa U Ipoliecc. 3apoxKIeHUE CENeKIUHU U JoMecTukanus. Yuenue H.1.
BaBuyioBa 0 IEHTpax NPOUCXOXKICHHMS M MHOrooOpasusi KyJbTYpHBIX PacTCHUM.

HeHTpLI MPOUCXOXKACHUA NOMAITHUX KUBOTHBIX. COpT, nopoaa, mirtaMm

CoBpeMeHHbIE METO/IbI CeNIeKIINU. MacCOBBIN M WHANBHYaIbHBIA OTOOPHI B CEJICKIUH
pacTeHud u KUBOTHBIX. OIleHKAa dKCTephepa. BIM3KOPOICTBEHHOE CKPEIIMBAHHUE —
nHOpuanHT. Yncras muHus. CKpenrBaHre YUCTHIX JTHHAN. [ eTepo3uc, wim rubpuaHas
cuna. HeponcrBeHHoe ckpemuBanme — ayTOpuauar. OTaanéHras THOpUan3anus u eé
ycnexu. VCKyCCTBEHHBI MyTareHe3 M MOJIYYEHHE MOJUILIONAOB. JloCTHkeHus

CCIICKIINHN paCTeHHﬁ, KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHomorus Kak OTpacib MPOM3BOJCTBA. |'eHHas WMHXKEHEpHA. DTallbl CO3JaHUA
pexomOuHantHoii [IHK wu tpancrennsix opranm3moB. Kiletounas uWH)XEHepHSL.
Kinerounsie KynpTypsl. MUKpOKIOHAIBHOE pa3MHOXKEHHE pacTteHuil. Kimonnpopanue
BBICOKOIIPOAYKTUBHBIX ~CEIbCKOXO3SIMICTBEHHBIX OpPraHU3MOB. OKOJIOTHUYECKHE U

stryeckue npobieMel. MO — reHeTHyeckr MOJU(PHUIIMPOBAHHBIE OPTaHH3MBI
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1.2

ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

DBOIOIOHHAS OMOJIOTHS

OBOJTIONIMOHHAS TEOPHUS U €€ MECTO B OHOJIOTHH.

CupnerenbcTBa 3BOTIONUH. [laneoHTONOTHUECKHE: TOCIENOBATENFHOCTD MOSBICHUS
BUJIOB B TIAJICOHTOJIOTMYECKON JICTOITUCH, TEePeXOaHbIe Gopmbl. bruoreorpaduueckue:
CXOACTBO W paznmuuue (ayH ¥ (BIop MaTepUKOB U OCTPOBOB. DMOPHUOIIOTUYECCKHE:
CXOACTBa W pa3iuyusi AMOPHOHOB pAa3HBIX BHIOB TO3BOHOYHBIX. CpaBHHUTEIHHO-
AHATOMUYECKHE: TOMOJOTHYHBIC, aHAIOTUYHBIE, PYANMEHTapHbIE OPTaHbl, aTABU3MEI.
MonekynsapHO-OMOXUMHUYECKHe: CXOACTBO MEXaHHM3MOB  HACIEICTBEHHOCTH U

OCHOBHBIX METa0OJMYECKUX ITyTEeH y BCEX OPraHU3MOB

OpomounoHHas Tteopust Y. apsuna. IIpeamnochUlKM BO3HMKHOBEHUS JapBUHU3MA.
JBIKylyre Ccuibl 3BONIONMU BUAOB 1o JlapBuHy (M30BITOUYHOE DPa3MHOXKCHUE IPH
OIPaHMYEHHOCTH  PECypCcoB,  HEONpeAenEHHas  HM3MEHUYMBOCTb, Ooppba  3a

CYIIIECTBOBaHUE, €CTECTBEHHEIN 0TOOD)

13

Cunretnueckass Teopus odBomound (CTD) u  OcCHOBHbIE €€  IOJIOKEHUS.

MuxkposBomonus. [omynsaius kak eAMHATIA BUIA U SBOIOIHH

14

15

JBwkymue cuibl ((hakTophl) SBOJIOIUKN BUAOB B MpHpoJie. MyTallMOHHBIN ITpoIiece U
KOMOUHaTHBHAs N3MEHYUBOCTD. [lomynsironHbIe BONHBL U Ipeid reHos. Wzomsanus u
murpauus. EcrtecTBeHHBI 0TOOp — Hampasisiouwi ¢axTop 3Bosormu. DopMel
€CTEeCTBEHHOI0 0TOOpA.

[IprucnocoONeHHOCTh ~ OpPraHM3MOB  KaK  pe3yiabTaT  dBONIONMH.  [IpuMeph
MPUCTIOCOOJICHUH Yy OPTaHU3MOB. ApOMOP(O3bI U UIIN0ATATITAIINH.

Bun m BumooOpazoBanue. Kpurepun Buga. OcHoOBHBIE (hOpMBI BHI000Pa30BaHUS:

reorpa(bnqecxoe, OKOJOIM4CCKOC

MaKpOBBOJ’IIOI_H/IH. q)OpMLI OBOJIFOIIUHA @HH@TH‘IGCK&SI, AUBECPIreHTHAA, KOHBECPIreHTHAsA,

napajuiejibHas1. HeOGpaTI/IMOCTB 9BOJIFOIIMHU

Bo3auknoBeHue u PAa3BUTUC KU3HU HA 3emiie

2.1

JloHayuHBIE TIpEACTaBIEHUS O 3apOXACHMM KU3HU. HaydHele rumoressl
BO3HHKHOBEHHMS JKU3HU Ha 3emiie: aOMoreHe3 U MaHcrnepMusi. XUMU4ecKast SBOJIOLHA.
OKCNepUMEHTaIbHOE TOATBEPAKACHUE XMMHUYECKON 3BodroIMH. HadanmpHble sTamsl
6uonormueckoit sBomonnu. ['unoreza PHK-mupa. IlepBpie kineTkn W MX IBOIIOUS.

q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII JKUBBIX OPraHU3MOB

2.2

PazButne xm3Hm Ha 3emse mo 3pam u mepuonaM. Karapxel. Apxelickas u

npotepo3oiickas 3psl. [laneo3oiickas spa u e€ mepuoIsl: KeMOPHIHCKUN, OpIOBUKCKUH,




2.3
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2.5

CIWIIypUNCKHHN, JIEBOHCKHUN, KaMEHHOYTOJIBHBINM, mepMckuil. Me3o3olickas apa U eé
NIEPUOIBbL: TPUACOBBIM, FOPCKUM, MEJIOBOM.

Kaitnozolickas spa U €€ mepuojibl: MajJeoreHOBBIM, HEOr€HOBBIH, aHTPONOTE€HOBBIN.
XapakTepUCTUKA KIMMaTa U T'€0JIOTHUECKUX NporeccoB. OCHOBHBIE 3TAlbl 3BOJIOLUH
pacTUTENBHOIO U JKUBOTHOIO MHpa. ApoMopdo3bl y pACTeHMH M KUBOTHBIX.

HOHBJ’ICHI/IG, PacuBCT U BEIMUPAHUC I'PYIII ) KUBBIX OPraHU3MOB

Cucrema  OpraHM4YecKOro Mupa Kak oOTpaxkeHune dBomonnd. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIbI OPTaHU3MOB

DOBomronust YeloBeKa. AHTPONOJNOTHS Kak Hayka. Pas3BuTme mpencraBieHHH o
MPOUCXOXKICHNH YesioBeka. MeToabl u3ydeHus: aHTpornoreHe3a. CXoACTBa U pa3IuyHs
YeNoBeKa U KUBOTHBIX. CHCTEMAaTHYECKOE TOI0KEHUE YeTIOBEKa.

JBwkymme cunbl ((akTtopel) aHTpomoreHe3a. HaciencTBeHHAas W3MEHYHBOCTH U
€CTeCTBEHHBIH 0TOOp. OOmmecTBeHHBIH 00pa3 XKW3HU, M3TOTOBIEHHE OPYIUH Tpyna,

MBIIIJICHUE, PC€Yb

OCHOBHBIEC CTaJUU U BETBHU SBOJIIOLUHU YEJIOBEKA: aBCTPAIONUTEKH, YeTOBEK yMEbIi,
Yenosek npsamoxonasmuid, Yenosek Heanaepranbckuii, Yenosek pasyMmHsbliil. Haxonku
HCKOIIAeMBIX OCTAHKOB, BpPEMs CYIIECTBOBAaHUS, OOJIACTh PACHpPOCTpaHEHHs, O0BEM

TOJIOBHOT'O MO3ra, 00pa3 KH3HU, OPYAUS

2.6

Yenoseueckue pacsl. OCHOBHBIE OOJIBIIINE PAchl: €BpoNeouaHas (eBpa3uiickast), Herpo-
aBCTpasionJHasl (IKBaTOpHAalIbHAs), MOHTOJIIOMIHAS (a3MaTCKO-aMepUKaHCKast). UepTsl
MPUCTIOCOOICHHOCTH MIPE/ICTABUTENEH YSIOBEUYECKHUX PAC K YCIOBUSIM CYIIECTBOBAHHUSL.

EI[I/IHCTBO YCIIOBCYCCKHUX pac. KpI/ITI/IKa pacuzma

OpraHu3MBbl U OKpYy>Karolas cpeia

3.1

3.2

3.3

3.4

OKOJIOTUs Kak HayKa. 3a)_IaIII/I U pa3aciibl  3KOJIOTUH. MGTO,[[I)I OKOJOTHMYCCKUX
HCCJ'ICILOBaHHﬁ. DKOJIOTHYECKOE MHPOBO33pPCHUC. Cpe,I[I:I oOuTaHus OpPraHu3mMoOB:

BOAHAs, HA3EMHO-BO3AyIlIHAs, IOYBCHHAA, BHYTPUOPIraHU3MCHHAA

Okonorunueckue Gaxropsl. Kinaccuduxauums 3xoa0rudeckux Gpakropos: abMOTHUECKHE,

OHMOTHYECKHE H AHTPOIIOI'CHHBIC. I[eﬁCTBPIe OKOJOTHUYECCKHX (1)aKTOp0B Ha OpraHru3Mbl

Abuotrndyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXHOCTb. DOTONEPHOAM3M.
[IprucnocoGneHust OpraHu3MoB K JIEHCTBHIO aOHMoTHYeCcKHX (akTopoB. buonornueckue

PUTMBI

buotnueckue dakropel. Buael OHMOTHYECKHX B3aUMOJIIEHCTBHI: KOHKYPEHIIUS,
XUITHAYECTBO,  Mapa3suTH3M, MYTyaIu3M, KOMMEHCAIW3M  (HaxXJIeOHWIECTBO,
KBapTHPAHTCTBO), aMEHCAIN3M, HEUTpaIn3M. 3HAaUCHHE OMOTHUECKUX B3aUMOCHCTBII

IJId CyHICCTBOBAHUSA OPTaHU3MOB B ITPUPOAHBIX COO6I].[€CTBaX

35

DKOJIOTHYECKHE XapaKTECPUCTUKN TIOITYJIAIUH. OcHOBHBIE IIOKa3aTeIu TMOMmyJIsINHN
YHUCJICHHOCTD, IINIOTHOCTL, POXKAAEMOCTh, CMCPTHOCTD, IPUPOCT, MUTPALIUS. I[I/IHaMI/IKa

YUCJICHHOCTH MOMYJIALINU U eé peryiianusa




COO6H.[CCTBa 1 3KOJIOTHYCCKUE CUCTCMbI

4.1

4.2

4.3

44

Coo0miectBo  opraHm3mMoB — OwoneHo3. CTpyKTypel OHOIlEHO3a: BHIOBa,

MPOCTpaHCTBeHHAs, Tpoduueckas (nuiiesas). Buasi-nomuuanTtel. CBs3u B OHOLICHO3E

OKOJIOTHYECKHE CHCTEMBI (3KocucTeMbl). [loHaTne 06 sKocHcTeMe W OMOTEOICHO3E.
OYHKIIMOHAILHBIC KOMIIOHEHTHI YKOCHCTEMBI: IIPOYIICHThI, KOHCYMEHTBI, PEAYIICHTHI.
KpyroBopoT BelIeCTB ¥ TMOTOK JHEPrHH B 3KOcHUCTeMe. Tpoduyeckue (MUIICBHIC)
ypoBHH dKocUCTeMbl. [TumeBble 1enu u ceTH. OCHOBHBIC MOKA3aTeIH SKOCHUCTEMBI:
Oouomacca, TPONYKIHUSA. KOJOTMYECKUE MUPAMUIBL TPOJAYKIUH, YHUCICHHOCTH,
ouomaccel. CBOWCTBA DKOCHUCTEM: YCTOMYMBOCTH, CAMOPETYJSIHS, pa3BUTHE.

Cyxkueccus

IIpupoanbie 3KOCHUCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCHCTEMa XBOHHOIO WM
HIMPOKOJIUCTBEHHOI'O JIECa.

AHTPOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMEL. Y pbo3kocucTeMbl. bronornueckoe u
XO3HCTBEHHOE 3HAUEHHE arpO’KOCUCTEM H yPOOIKOCHCTEM.

buopazHoobOpasue  kak  Qaktop  yctoWumBocTH  3KocucteM.  CoxpaHeHue

OHMOJIOrMYECKOr0 pa3Ho00pasus Ha 3emiie

Yuenne B.U. Bepnanckoro o 6moctepe. I'panniibl, coctaB u CTpyKTypa Omochepsl.
XKusoe BemectBo m ero QyHkouu. OcoOeHHOCcTH OHocdepbl Kak TI00aIbHOM
9KOCUCTEMEL. JJuHaMuueckoe paBHOBecHe U oOpaTHast CBs3b B bnocdepe. KpyroBopotsr
BEIIECTB U OMOT€OXMMMYECKHE IIMKIIBI 3JIEMEHTOB (yriepoja, a3ora). 30HAJIBHOCTH

6uocdepsl. OCHOBHBIE OMOMBI CYIIIH

4.5

YenoBeuectBO B Onocdepe 3emun. AHTpONOreHHbIE HM3MEHEHHs B Ouocdepe.
['mobanpHbIe YKOIOTHYECKHE TPOOIEMBI.
OcHOBa palMOHATIBLHOTO YHPABJICHUS NMPUPOTHBIMU PECYpCaMH U UX HCIOJIb30BaHHE.

HocTmxeHns: OMOJIOTHU M OXpaHa MPUPOIBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 knacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61iecTBo «M3marenbcTBo
«ITpocsenienue»

* buonorus, 11 xnacc/ [Taceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u
npyrue /Ilon pen. [laceunuka B.B., AkuronepHoe o6mectBo «M31arenscTBo

«ITpocBenieHue»

METOANYECKUE MATEPHUAJIBI JIUISA YHUTEJIA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61miectBo «M3narenbcTBo
«ITpocsenieHue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue /Tlon pen. [Taceunuka B.B., Akuroneproe o6mectBo «M3narenscTBo

«IIpocBemienue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bubmmoreka IIOK, POII
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