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HOACHUTEJIBHASA 3ATIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpeNieNIeHUs] TOAX0A0B K (OPMUPOBAHUIO COJIEpXKAHUS YUEOHOTrO MpeameTa
«buosorus» cocTaBWIM: KOHIENTyajdbHble mnonoxkeHus @IrocC COO o
B3aUMOOOYCIIOBJIEHHOCTH  IIeJied, CoAep)KaHus, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHU K YPOBHIO OJATOTOBKH BBIMTYCKHUKOB, MOJIOXKEHUSI 00 OOLIUX LENAX U
MPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETO
obmero oOpazoBanus B Poccuiickoit ®eneparnuu, a Takke IOJIOXKECHUSI O
cnenupurke Ononoruu, €€ 3HaYCHUH B MMO3HAHUU >KUBOUW MPUPOJBI U 00ECTIedeHUN
CYILIECTBOBaHMS 4enoBedeckoro ooOmiecTBa. CorjiacHO Ha3BAHHBIM IOJIOXKEHHUSIM,
oTpeJieNIeHbl OCHOBHBIE (DYHKITUU MTPOTPaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu JaéT MpENCTaBICHHE O LeNiax, 00 oOmei
CTpaTeruy OOydYeHHS, BOCIHUTAHUS W Pa3BUTUSA OOYYAIOMMXCS CPEICTBaAMU
yueOHOro mpeamera «buonorus», omnpeaenser o00s3aTeNbHOE MNPEIMETHOE
COJepKaHHMe, €ro CTPYKTYpy, pacmpeielieHue 1o pasjenaM U Temaw,
PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh U3YUCHHS YUEOHOTO MaTepuana ¢ yuéToM
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEILHOTO
mpoiiecca, BO3paCTHBIX 0COOCHHOCTEHN 00y4arouxcsl.

B nmporpaMmvme 1o OuoOJIOrMM TaKXKEe YYHMTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JTUYHOCTHBIM, METANpPEIMETHBIM M TIPEAMETHBIM pe3yJbTaram
oOyueHusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEIIBHOU
NEeATebHOCTU/YUEeOHbIX JEHUCTBUI O00ydYaroluxcsi MO OCBOEHUIO COAEpKAHUS
OMOJIOrMYECKOro 00pa30BaHMUS.

B nporpamme mo 6uonoruu (10—11 xaccel, 6a30BbIH yPOBEHBb) peain30BaH
NPHUHIIAI TIPEEMCTBEHHOCTH B HW3y4YeHWW OWonoruu, Onaromaps dYemMy B HEH
MpPOCMATPUBAETCSl HAMPABJICHHOCTh Ha Pa3BUTUE 3HAHUW, CBA3AHHBIX C
dbopmupoBaHruEeM €CTEeCTBEHHO-HAyYHOT'0 MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAITUH JIMYHOCTH, YKOJOTHUECKOTO MBIIIICHHS, MMPEICTABICHUN O 3JI0POBOM
o0Opa3e XKM3HM M OEPEeKHBIM OTHOIIEHHUEM K OKpYXKAIoleld MPUPOIHON cpene.
[TosToMy Hapsny ¢ M3ydeHHEM OOIIEOMOJIOrMYECKUX TEOpHil, a TaKKe 3HAHUU O
CTPOCHHUH >KMBBIX CHCTEM PA3HOT0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX IPOIIECCOB B IPOTrpaMMeE IO OMOJOTHH YAEICHO BHUMAHHE HCIOJb30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCEHEBHOM XKW3HU JIJIsl PEIICHUS MPUKIAAHBIX 33/1a4, B
TOM 4YHCJe: NPO(PWIAKTUKU HACJIEACTBEHHBIX 3a00J€BaHUI YeloBEKa, MEIUKO-
T€HETHUYECKOr 0 KOHCYJIbTUPOBaHMSI, 000CHOBaHHUS 9KOJIOTHYECKH
1eaecoo0pa3Horo MOBEACHUS B OKPY)KAIOMICH MPUPOJAHOM cpele, aHaln3a
BIIMSIHUSL XO3SIUCTBEHHOM MESATEIHHOCTH YEJIOBEKAa HAa COCTOSIHUE TMPUPOAHBIX U
HCKYCCTBEHHBIX PKOCHUCTEM. Y CUJIEHHE BHUMAHUS K MIPUKIIATHON HAMpPaBICHHOCTH
ydqeOHOro npeaMera «bHOIOTHS» MPOAUKTOBAHO HEOOXOIUMOCTHIO 0OECTICUCHUS



YCIIOBHUH IS pelIeHus] OAHOW M3 aKTyaJbHBIX 3a/1a4 MIKOJIBHOTO OMOIOTMYECKOTro
oOpa3oBaHus, KOTOpass mpeanoiaraer (GopMupoBaHue Yy 00yYarolmuxcs
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHWSM JIUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUpa.

buonoruss Ha ypoBHE cpemHero oOmiero oOpa3oBaHHs 3aHHUMAeT Ba)XXHOE
Mecto. OHa obecrnieunBaeT (OpMHUPOBAHUE Y OOYUYAIOIIUXCS MPEICTABICHUN O
HAyYHOW KapTHUHE MHpA, paclIupsieT ¥ 0000LIaeT 3HAHUS O XMBOW Npupoje, e
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3allMd W SBOJIOIHUH, CO3MAET
yCIOBUSL  JJSi: TIO3HAHMS  3aKOHOB  KUBOM  TMPHUPOABI,  (OPMHUPOBAHUS
(yHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M 0Oe3omacHoro oOpasa
KU3HU, YKOJIOTMUYECKOr0 MBIIUICHHUS], [IGHHOCTHOTO OTHOILIEHHUS K KUBOM MPUpPOJIe
U YEJIOBEKY.

Bonbioe 3HaueHrne OMOJIOTHS UMEET TaKXkKe JIJIsl PEIICHHs BOCIIUTATEIbHBIX U
pa3BUBAIOLIMX  3a7ady  CpelHero  oOmero  0o0pa3oBaHMs,  COLMANIM3ALUU
oOyuaromuxcs. M3ydenune 6uonorun obecreynBaeT yciaoBHs JUisi (HOPMUPOBAHMUS
WHTEJUICKTYaJIbHbIX, KOMMYHHMKAIIMOHHBIX U HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYPHI, CIOCOOCTBYET HMHTErpaliil OMOJOTHYECKUX 3HAHUU C
NPEICTABICHUSIMHU U3 JAPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH
u reorpaduu. HazBaHHble MONOXKEHUS O NpeJHA3HAYEHUU Y4eOHOro IpeaMera
«buonorus» cocraBUIM OCHOBY JUIsl ONpEACNIEHUs TMOAXOAOB K OTOOpYy H
CTPYKTYpUPOBAaHUIO €r0 COAEp)KAaHMA, IMPEICTABICHHOIO B MPOrpaMMe IO
Ouosoruu.

Ot60p comepxanusi yuebHoro mpeamera «buonmorusi» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C TO3UIHMHA KyIbTypoCcOOOpa3HOTO MOAXOAa, B COOTBETCTBUU C
KOTOPBIM OOy4Yaromfecs: JOHKHBI OCBOUTHh 3HAHUS M YMEHHs, 3HAYUMbIC TS
dbopMupoBaHusi 00IIEH KyJIbTYpbl, ONPEACISIONIUE aJeKBaTHOE IOBEICHHE
YelioBeKa B OKPYXAIoleld MPUPOAHON cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HA W TPAKTUIECKOUN aesTenbHOCTH. Ocob00e MECTO B 3TOW CHCTEME 3HAHWU
3aHUMAIOT JIEMEHTHI CO/IEPIKAHUS, KOTOPHIE CIIYXKaT OCHOBOM it POpMHUpPOBAHUS
NPE/ICTaBIIEHUA O COBPEMEHHOM €CTeCTBEHHO-HAy4YHOW KapTHHE MuUpa U
[EHHOCTHBIX  OpPUEHTAIMSAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUuU
OMOJIO0rNYecKOro 00pa3oOBaHMs.

CtpykTypupoBaHHe COJIEpKaHUS ydyeOHOro Marepuaja B MpOrpamMme Io
OMOJIOTUH OCYILECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUUA 00
OTJIMYUTENbHBIX OCOOCHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3allud U
ABOJIONIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICTICHBI CIIEAYIONINE COAepKaTelbHbIe THHUN: «buomorus kak Hayka. MeTobl
HAy4yHOTO mo3HaHus», «Kinerka xak Ouonmoruueckas cucrema», «OpraHusm Kak



Ouonornyeckas cucrema», «CucrteMa M MHOrooOpasve OpraHM4ecKOro MHpay,
«OBOIOLMS KUBON NPUPOBI», «IKOCUCTEMBI U MPUCYILIME UM 3aKOHOMEPHOCTH.

Leny uszyuenus yuyeOHoro mnpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIaZICHHME  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYPHO-(QYHKIIMOHAIbHOU
OpraHu3allid JKUBBIX CHCTEM pAa3HOLO paHra M NOPUOOPETEHHE YMEHHUI
UCIIOJIb30BaTh ATH 3HAHUS MJIi TPAMOTHBIX JEUCTBUI B OTHOILIEHUU OOBEKTOB
KUBOM MPUPOJIBI U PELICHUS PA3TUUYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
yYpOBHE 00ECTIEUNBACTCS PEUICHUEM CISIYIONINX 3a/1a4:

OCBOCHHME OOYYaIOIIUMUCS CUCTEMbl 3HAHUH O OUOJIOTMYECKUX TEOPUSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUJIAX, CIY>KAIIUX OCHOBOU
s (OpMUPOBAHMS TPENCTABICHUI O €CTeCTBEHHO-HAyYHOW KapTHHE MHUPA, O
METOJ1ax HAayYHOI'O MO3HAaHUS, CTPOCHUH, MHOIOOOPAa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpPraHHU3aLMHU, BBIIAIOIMIMXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJICIOBAHUAX B OMOJIOTHH;

(dopmupoBaHue y oOydarolUXCsl MO3HABATEIbHBIX, WHTEIIEKTYaJIbHbIX U
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHAIM3a JAHHBIX O IYTSAX DPAa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UAEH M MOJAXOJOB K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YpOBHS OpraHu3aluy;

CTAQHOBJICHHE Yy OOyYarommxcs OOmed KyJabTypbl, (YHKIIHOHATHHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATH SBJICHUS OKPYKAIOIIETO
MUpa >KUBOW MPHUPOABl HA OCHOBAHMM 3HAHUW M OIbITa, IOJTYYEHHBIX MPHU
U3Y4YEeHUU OHUOJIOTHH;

dopmupoBaHue y oOOydalOIUXCS YMEHUW WJUTIOCTPUPOBATh 3HAUYCHUE
OMOJOTMYECKUX 3HAHUW B MPAKTHUYECKOW JAESATENbHOCTU YEJIOBEKAa, Pa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTHU IO3HAHMSI YEIOBEKOM >KUBOM
OPUPOJIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOLIEHUS K HEH, COOIIOICHUS] AITHUECKUX
HOPM IIpHU NPOBEIECHNUN OMOJIOTMYECKUX UCCIIEI0BAHMI;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TOBBIIIEHUS YPOBHS
IKOJIOTUYECKON KYNbTYpBI, AJ1s1 ((OPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

IpUMEHEHUE TPUOOPETEHHBIX 3HAHUI U YMEHUI B TIOBCEIHEBHOM KM3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JEATEbHOCTH MO OTHOLIEHUIO K OKPY KaIOIIEH cpejie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUITAKTUKH
3a00J1eBaHU.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buosorusi», u3ydaemasi Ha
0a30BOM YpOBHE, SIBJISIETCS 00s3aTeNIbHBIM YYE€OHBIM TMPEAMETOM, BXOMSIIUM B
COCTaB MpeaMETHOM o0nacTi «EcTecTBEeHHO-HAYyUHBIE MPEIMETHI.



JInst uzyuenust OMoaoruu Ha 6a30BOM YPOBHE CpEIHETO 0011ero 00pa3oBaHus
otBoauTCcs 68 vacoB: B 10 kmacce — 34 vaca (1 yac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hezel).



COJEPXAHME OBYYEHUA
10 KITACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsizsb OMONIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (uinocoduei, 3TUKOM, I3CTETUKON U MPaBOM.
Ponp Ouonorum B (HOpMUPOBaHMHM COBPEMEHHOW HAyYHOW KApTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metobl TO3HAHUS KUBOUM MPUPOJIbI (HAOTIOICHHE, SIKCTIEPUMEHT, OMKMCAHUE,
u3MepeHue, Kilaccudukanus, MOJEIUPOBaHUEe, CTaTUCTHYECKas o0paboTka
JTAHHBIX).

JdeMoHcTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuuel u cxeMbl: «MeToAbl MO3HAHUS KUBOU TPUPOIBI.

JlaGopaTopHble U nNpakTHYecKue padoTbl:

[Ipaktuyeckast pabora Ne 1. «/cmnonp3oBaHUE pPa3IUYHBIX METOJOB MpPH
U3YYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

XKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTaudne
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CgoiicTBa OMOCHUCTEM U UX pa3zHOOOpa3ue. YPOBHHU OpraHu3aliuud OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBbIM, TKAHEBbIA, OPraHW3MEHHBIA, MOMYJISIUOHHO-
BHJIOBOM, SKOCUCTEMHBIHN (OMOre0IeHOTHIECKHI ), OMOC(EepHBIH.

JdeMoHCcTpanuu:

Tabmuipl U cxeMbl: «OCHOBHBIE TIPU3HAKU KU3HUY, «YPOBHU OpraHU3AIUU
YKABOU IIPUPOABI.

OO0opynoBanue: Mmoaenb Mmojiekyisl JTHK.

Tema 3. XumMnueckuii cOCTaB M CTPOEHHE KJIETKH.

XWUMHUYECKAM COCTaB KIETKH. XHMHYECKHE JIIEMEHTBHI: MAaKpPOJJIEMEHTHI,
MUKpO3JIeMEHThl. Bojla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMK BOABI M MHUHEpPAIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB U crpoeHne O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnmble 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (IEepBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHMHUYECKHEe cBoiicTBa OenkoB. buonoruueckue
GyHKIIMN OEIKOB.



®epmeHTHl — Ouosormdeckue karamuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneunduuHocts. KodepmenTsl. BuramuHbI.
OTanuus pepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBogel:  MoHOcaxapuabl  (TJIIOKO3a, pubo3a W Jae30Kcupubo03a),
nucaxapuabl  (caxapos3a, JIaKTo3a) M IoJaucaxapuabl  (Kpaxmall, TJIMKOTEH,
Henoii03a). buonorndyeckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurnuuepunsl, Gochonmunuas,, crepouabl. [ 'uapoduIbHO-
rupodoOHbIe  cBoiicTBa. buonormyeckue ¢yaknun sumunoB. CpaBHEHHE
yTJIEBOJIOB, OCIKOB U JIUIMHIOB KaK HCTOUHUKOB YHEPTUH.

HyxknennoBeie kucnorsl: JHK wu PHK. Hykneotuasl — MOHOMEpHI
HyKJIenHOBBIX Kucior. Ctpoenue u ¢yuknuu JJHK. Ctpoenue u pynkiun PHK.
Buner PHK. AT®: ctpoenne u QpyHKIIH.

[utonorus — Hayka o kierke. Kierounas reopus — npumep B3aUMOAEHCTBUS
uje u (akToB B HAYYHOM MO3HAHUU. MeTO/1bl U3yUCHUS KIIETKHU.

Knerka kak menoctHas >kuBas cuctema. OOmme NpPU3HAKK —KIIETOK:
3aMKHyTas HapyxHas memOpana, monekyibsl JIHK kak renernueckwii ammapar,
CUCTEMa CUHTe3a OelKa.

Tunbel KJIETOK: »yKapuoTHYecKass W mpokapuoruyeckas. OcoOEHHOCTH
CTpOEHHUsI TpoKapuoTH4YecKol kieTku. Kierounas crenka Oaktepuil. CTpoeHwue
AYKapUOTHYECKOW KJIETKM. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >XUBOTHOM U
IrpUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTUKOKAIUKC, UX
dbynkiuu. [1nazmatuyueckas memOpana, e€ cBoiictBa u pyukiuu. [lutomnasma u eé
opranouipl. OnHoMemOpanHbie opraHounbl kietku: OIIC, ammapatr [Nombmxw,
au30coMbl. [lonmyaBTOHOMHBIE OpPraHOMABl KJIETKU: MHUTOXOHAPHUM, IUIACTHUJIBL.
[Ipoucxoxnenne MUTOXOHApUM U mactua. Bunpbl mmactun. HememOpannbie
OpraHoOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUUKH,
KryTUkd. OyHKIIMU OPraHOUI0B KJIETKU. BritoueHus.

SAnpo — perynsaropHbslii 1IeHTp KieTku. CTpoeHue sanpa: sjuepHas o00JI0UKa,
KapuoIIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpersi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Junarpammel:  «PacnpeneneHne XHMHUYECKHMX JJIEMEHTOB B HEXUBOU
npupojie», «PacnpeaeneHne XuMUYeCKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuupsl u cxemsbl: «llepuoanyeckass TabiuIa XMMHYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJibl BOJIbI», «buocunTes Oenkay, «CTpoeHue MoJIeKyJibl Oenkay,
«Ctpoenue ¢pepmenrtay, «Hykneunossie kuciaotel. JIHK», «CtpoeHne MoneKybl



AT®y», «CtpoeHne 3yKapruOTHYECKON KIETKW», «CTPOEHUE KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHON KIEeTKn», «CTpOeHHE MPOKAPUOTUYECKOU KIIETKW,
«CTpoeHue sapa KIeTKu», «YTIeBOJbI, «JIunuasn».

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE I MPOBEICHUS
HAOJIFOICHU, W3MEPEHH, HKCIIEPUMEHTOB, MUKPONpENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATBLHBIX KIIETOK.

JlaGopaTopHblie U npakTH4YecKue padorTbl:

JlaGoparopHas pabora Ne 1. «l3ydeHue KaTadIUTHYCCKOW aKTUBHOCTH
dbepMeHTOB (Ha TpUMEPE aMIIIa3hbl WK KaTaJlasbl).

JlabopatopHass pabora No 2. «/3ydeHue CTpPOCHHS KJIETOK paCTECHHIA,
KUBOTHBIX U OAKTEpHl 1MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOINpEnapaTax H HUxX
OIHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BelIecTB, WM MeTa0oIM3M. ACCUMUIISALMS (TUIACTUYECKUN OOMEH) U
JTUCCUMWISIUS (PHEPreTUYeCKUii OOMEH) — JIB€ CTOPOHBI E€IMHOIO Ipolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHUS BEIIECTB W DHEPrMU B TOHWMAHHU
MeTadoau3ma.

Tunbel oOMeHa BellecTB: aBTOTpOdHBIN U rerepoTpodHsbiii. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHIU YHEPTUH B KIIETKE.

®orocunTte3. CBeroBas u TeMHOBas (a3bl (¢GoTocuHTE3a. Peakmuu
dbotocunTeza. IPPekTUBHOCTL (POTOCUHTE3a. 3HaUeHHE (HOTOCUHTE3a JJIsl )KU3HU
Ha 3emyie. Biusinue ycnoBuii cpenbl Ha (DOTOCUHTE3 U CIIOCOOBI TOBBIIICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCHHTE3UPYOIMKE OakTepru. 3HAUCHUE XEMOCHUHTE3a IS
YKU3HU Ha 3eMIIE.

DHeprerruueckuii oOMeH B KieTke. PacierieHue BeliecTB, BBIJCICHHUE U
AKKyMYJIUPOBAHHE DHEPrUU B KIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
I'mukonu3. bpoxenue u ero Buabl. KuciaoponHoe OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnurenbHoe dbocdhopunupoBanue. D¢ heKTuBHOCTD
HHEPreTUYECKOro oOMeHa.

Peaknmm wmatpuuyHoro cuHre3a. [eHernueckas wuHbpopmarus u JIHK.
Peanuzauust reHetudeckoil MH@OpManuMu B KIETKE. | €HETHYECKUH KOA U €ro
cBoiicTBa. Tpanckpunuusa — Marpuunslii cuaTe3 PHK. Tpancnsauus — OuocunTes
Oenka. Ortanbl TpaHcisiuuud. KoaupoBanue amuHOKuCIOT. Ponb pubocom B
OounocuHTese Oenka.

Heknerounsie popMsbl xu3HU — BUpychl. Uctopust otkpeitust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTHM CTPOCHHUA M SKM3HEHHOTO LMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacTteHui, KUBOTHBIX W 4YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc ummyHonedunura genoeka (BUY) — BozOymaurens CITM/]a.



OOpaTHas  TpaHCKpuUIlMs, peBepraza W  uHTerpasa. lIpodumaktuka
pacrpocTpaHeHHUs BUPYCHBIX 3a001€BaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. 1. Usanosckuii, K. A. Tumupsizes.

Tabmumpl B cxembl: «Tunel muTaHusy, «Mertabonuzm», «MHUTOXOHAPHI,
«IHepreTudeckuii oOMen», «Xiopormiacty, «Dorocuntes», «Ctpoenue JJHK»,
«CTpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuueckuili Koy,
«Bupych», «bakrepunodarn», «Ctpoenune u xuzHeHHbIN nukin Bupyca CIIN/a,
Oakrepuodaray, «Permmukamms JJTHK».

O6opynoBanue: Moaenu-antukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTKn», Mojelb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1uki, wWin >KU3HEHHBIM LUK kieTku. WHTepdaza U MUTO3.
[Iponeccrl, mpotekatonue B uHTepdaze. Perukainus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIuuionaHeli W TAIUIOMJHBIM ~ XpPOMOCOMHBIE  HAa0OpBl.  XPOMAaTHUJIBI.
[uTonornueckue OCHOBBI PAa3MHOXKEHUS W  MHIUBUAYAJIbHOIO  pPA3BUTHUA
OpPraHu3MOB.

Henenue kierkn — muto3. Craauu muto3a. IIpouecchl, mpoucxoasiue Ha
Pa3HBIX CTAJIUSIX MUTO3a. BUOJIOrHYeCcKuid CMBICT MUTO3A.

[Iporpammupyemasi THOEINb KJIETKH — aroITo3.

dopMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosoe U mosoBoe. Buabsl 6ecnonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAHWE OJHO- W MHOI'OKJIETOYHBIX,
CIOpooOpa3oBaHNE, BETETATUBHOE pa3MHOkeHUe. MIcKyccTBeHHOE KIOHHpPOBAHUE
OpPraHu3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOXKEHHE, €r0 OTJIMYUS OT OECIOIO0r0.

Meiio3. Cragun meio3a. IIpouecchl, NpoUCXOJAIIME HA CTagusX Meio3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonorudeckuid CMbICT H
3Ha4YeHUE Meno3a.

['amerorenes — mpoliecc 00pa3oBaHUs TOJOBBIX KJIETOK Y IKHUBOTHBIX.
[TonoBbie kene3bl: CeMEHHMKU U sSUYHUKU. OOpa3oBaHME W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[, SHMIeKIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOEHUSI SAMIEKIETOK U crepMaTo30ouaoB. OIIOg0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHoe pas3BuTue (OHTOreHe3). OMOpPHOHAIBHOE pPa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAIBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOjeHue, racTpyisaius, opraHoreHes. IlocTomMOpuoHanbHOE pa3BUTHE. THIIBI
NOCTAIMOPUOHANILHOTO PAa3BUTHUSA: TPsSMOE, HemnpsMoe (JIMYMHOYHOE). BrnusHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pasButue pacrenmii. OHTOr€HE3 IIBETKOBOI'O PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/IUU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl u cxembl: «DOpMBI PpPa3MHOKEHHUS OPraHU3MOBY», «JIBoiiHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXEHUE
pacteHui», «Jlenenne kierku Oaktepuity, «CTpoeHHE TIONOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kiierounblii nukny, «Pemmukanus IHK», «Mwuto3y,
«Meinoz», «lIpsmoe 1 HenpsaMoe pa3BUTUEY, «] aMEeTOreHe3 y MIIEKOMUTAOIINX U
4eJloBeKa», «OCHOBHBIE CTaIUN OHTOT€HE3A).

O6opynoBaHue: MHUKPOCKOTI, MUKPOTIpENnapaThl «CriepMaTo30uibl
MJICKONIUTAIOIIETO», «SHIEeKIeTKa MiIeKonuTarnero», «KapuoknHes B KiIeTKax
KOpElIKa JyKa», MarHuTHas MOJEJb-alIuinKanusa «JleneHue KIeTKu», MOJIEIb
JIHK, monens meTtadha3HOM XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYecKue padoThl:

Jlabopatopnass pabora Ne 3. «HaOmroneHue muTO3a B KIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax».

JlaGoparopHass pab6ora Ne 4. «/3yueHune CTpOSHHs TIOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTax».

Tema 6. HacsieiICTBEHHOCTh M H3MEHYHUBOCTH OPTraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mcropus pa3BuTus reHeTUKUA. Poiib HUTOIOrMH
U SMOpPHOJIOTHMH B CTAHOBJIGHWM TEHETHKU. BKIIam pPOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETHUKUA. MeTOJbl TEeHETUKH (TUOPUAOIOTHUYECKUA,
UUTOT€HETUYECKUNA, MOJIEKYJISIPHO-TeHETHYECKHil). (OCHOBHbIE T'€HETHYECKHE
noHATUA. [ eHeTnueckas CHMBOJIMKA, UCTIOIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE . MeHnenem.
MoHoruOpuiHOe CKpEUIMBaHWE. 3aKOH €IMHOOOpa3usi THOPUIOB IEPBOTO
nokonenusa. IlpaBuno poMuHMpOBaHWA. 3aKOH pPAaCUICIUIEHUS MPHU3HAKOB.
I'mnore3a ynctotel ramer. [1ojIHOE U HEMOJTHOE JTOMUHUPOBAHUE.

JuruOpuaHoe  CKpenuBaHue. 3aKOH  HE3aBUCHMOIO  HACJIEIOBAHMUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBaHUS.
AHanmsupyroniee cKpemBanme. Vcnonp30Banne aHAIM3UPYIOLIErO CKPEIMBaHUS
JUTSI OTIpE/IeTICHUs TEHOTUITa OCOOH.

CuemienHoe HacnenoBaHue nmnpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacCJEIOBaHHIO T€HOB. HapyllieHue cuersieHns reHOB B pe3ysbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHasi TEOPUS HACIEACTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



I'enernka moma. XpoMOCOMHOE ONpeneneHrne nojia. AyTOoCOMbI U TOJIOBBIE
XpoMocoMbl. ['omMoramerHbie W TeTeporameTrHnie oOpranu3mbl. HacnenoBanue
MPU3HAKOB, CLIETUIEHHBIX C TTOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTH : HEHACIIEICTBEHHAS U HACJICACTBEHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAUGUKAIIMOHHONW U3MEHUUBOCTH. BapuaimoHHbIN psijl 1 BapualluOHHAS KPUBa.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KaUECTBEHHBIE NMPU3HAKU M HX
HOpMa peaknun. CBolicTBa MOAUGMUKAITMOHHON N3MEHYHNBOCTH.

HacnenctBennasi, wim TEeHOTHNHMYECKAas, W3MEHUYMBOCTh. KoMOWHATHBHas
U3MEHUYMBOCTh. Meiio3 ¥ TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTarronHasi ”3MeHunBOCTh. Kitaccudukanus MmyTanuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUurHBI MyTaluidi. MyTareHabie (paKkTopBHI.
3aKOH r'OMOJIOTMYECKHX PSAJOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBumnoga.

Buesnepnast HacieACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka uyenoBeka. Kapuorumn uenoBeka. OCHOBHbIE METOAbl T€HETHUKH
YyeJI0BeKa: reHeaJIoTMYECKUM, OJIM3HEIIOBBIN, IINTOT€HETUYSCKUM, OMOXUMUYECKHUH,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOE ONpENIETICHAE rEeHOTHIIA:
MIOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIbBIO
[1I1P-ananu3a. HacneacTtBeHubie 3a00jeBaHUS YEIOBEKA: TICHHBIC OOJIC3HH,
00JIE3HN C HACJIEICTBEHHOW MPEIPaCIONIOKEHHOCTHIO, XPOMOCOMHBIC OOJIC3HHU.
Comarnueckue W reHepaTuBHble MyTauud. CTBONOBbIC KiETKU. [IpuHIUIBI
3JI0POBOTO 00pa3a >KM3HU, TUATHOCTUKHU, MPOGUIAKTUKYI U JICYEHUS TeHETUYECKUX
Oose3Hel. MenuKo-reHeTUYeCKOe KOHCYIbTUPOBAHHME. 3HAUCHUE MEIUIIMHCKON
TCHETHKH B MIPEIOTBPAIEHUH 1 JICUCHUU TCHETHYECKNX 3a001eBaHNI YeITOBEKA.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuos.

Tabauel M CXEMBI: «MOHOrMOpHUIHOE  CKpEUIMBAaHUE U  €ro
LHATOTCHETUYECKAsE OCHOBA», «3aKOH PACHICIUVIEHUS W €ro UUTOrCHETUYeCKas
OCHOBa»,  «3aKOH  YHUCTOTHI  Tramer», «JlurubpupHoe  CKpeniuBaHue»,
«Iutonmornyeckue - OCHOBBI  JUTHOPHIHOTO  CKpemuBaHus»,  «Meho3y,
«B3auMopencTeue auIeNbHBIX T'€HOB», «l'€HeTMYeCKHe KapTbl pPACTEHUH,
KUBOTHBIX W YENIOBEKa», «l'eHeTuka moiya», «3aKOHOMEpPHOCTH HAcCJEeIOBaHUs,
CUEIUIEHHOr0 ¢ TmonoMm», «KapuoTurbl 4eloBeKa U KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY, «MonudukanronHas W3MEeHYMBOCThY», «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpymnm KpoBu», «MyTallMOHHAs! U3BMEHYUBOCTH.

OO6opynoBanue: Mojaenu-anmMKkanud «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Henonnoe nomunupoBanuey, «Jlurnbpunnoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOI W MHKporpenapar «J/pozoduia» (HopMa, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Telia), repOapuiil «I'opox moceBHON».

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

JlaboparopHasi padora Ne 5. «M3yueHue pe3yabTaToOB MOHOTHOPUIHOTO H
JTUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HIbI Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnas padora Ne 6. «M3ydeHrne MoaudUKaIIMOHHOW U3MEHUUBOCTH,
NIOCTPOCHHUE BAPUALIMOHHOIO PAJIa U BAPUALIMOHHON KPUBOW».

Jlaboparopnast pabota Ne 7. «AHanmu3 MmyTaruil y Apo30(HiIbl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[IpakTuueckass pabora Ne 2. «CocraBieHHE W aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexknys Kak HayKa M IPOLECC. 3apOKIACHUE CEIEKIUU U JOMECTUKALMA.
VYuenue H. W. BaBuioBa o0 1eHTpaX MOPOUCXOXKACHUS U MHOrooOpas3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MpOoMCXO0XKAEHUsI JTOMAIIHUX >KUBOTHBIX. CopT,
1I0pOAa, IITAMM.

CoBpeMeHHbIE METObI CelneKUnU. MacCoBbIii 1 MHAUBUAYAIBHBIA OTOOPHI B
CENIEKIIMM PACTEHUHM M KUBOTHBIX. OIlEHKAa SKCTepbepa. bIM3KOpOICTBEHHOE
cKpeluBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTHIX JIMHUH.
I'ereposuc, wnu rubpunHas cwia. HepoacTBeHHOE cKpeulMBaHUE — ayTOPHIMHT.
Otrnanénnas rtuOpuauzauus U €€ ycnexu. VCKycCTBEeHHBIM MyTareHes U
NOJIYYEHHUE TOJUIUIONAOB. JIOCTMKEHHsI CENEKIMU PACTEHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHomorus Kak oTpaciib MPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. DTarlbl
co3ganusi pexkomOuHantHor JIHK wu Tpancrennsix opranuzMoB. Kiierounas
uHxkeHepud. Kiierounble KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHHUE PACTEHUU.
KiloHupoBaHue BBICOKOIPOAYKTHUBHBIX CEJIBCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ATudyeckue  npoodsembl. I'MO  —  reHeruyecku
MOJIU(PUIIUPOBAHHBIE OPTraHU3MBbI.
JlemoHCcTpanuu:

[Toptpersr: H. W. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanoB.

Tabmuipl U cxembl: Kapta «lleHTphl MPOUCXOXIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuin», «I[lopoasl JOMalIHUX KUBOTHBIX», «CopTa KYJbTYPHBIX
pacrenmity, «OtnanéHnas ruopuausanus», «Padorsl akagemuka M. @. MBaHoBay,
«Ilonumnongusa», «OObEeKThl OuoTexHoiaoruny, «KiaerouHele KyJIbTYphl U
KJIOHHpOBaHUe», «KOHCTpynpoBaHuE 1 MEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBaHue: MYJISKH TUIO0B U KOPHEILIIOAO0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03IUCTBEHHBIC PACTCHUSY.



JlaGopaTopHble U IpaKkTH4ecKre padoThbl:

Oxckypeust «OCHOBHBIE METOJABI U JOCTHKEHHUS CEJeKIMU PACTeHUM W
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IUIEMEHHYIO bepmy,
COPTOHUCTIBITATEILHBIM  y4aCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOPHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. IBosrOMOHHAsE OMOJIOTHSA.

[Ipennoceulkn BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. OBOIIOLMOHHAA
Teopus U €€ MecTo B Ouonoruu. BiusiHue 3BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUY U APYTUX HAYK.

CeuzerensctBa »BoNonuU. [lameoHTOIOrMYECKHE: MOCIIEI0BATEIBHOCTD
NOSIBJICHUSI BUJOB B MaJE€OHTOJIOTMYECKOM JIETONMCH, TEPEXOJHbIE (OPMBI.
buoreorpadguueckue: cXoacTBO U paznuure (hayH U Gop MaTEPUKOB U OCTPOBOB.

OMOpHUOJIOrMYECKHEe: CXOJICTBA M PA3IM4yUsi SMOPHUOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. (CpaBHUTEIbBHO-aHATOMUYECKHE: TOMOJIOTMYHbBIEC, aHAJIOTUYHbIE,
PYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OMMYECKUX NyTeW y Bcex
OpPraHHU3MOB.

OomononHass teopust Y. J[lapBuna. IlpenanochulkMu BO3HUKHOBEHUSA
JapBUHU3MA. J[BWOKyIIME CHJIBI HBOMIOIMU BHUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPENETEHHAS] U3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBINH O0TOOD).

Cunrernueckas teopus 3Boonuu (CTI) u e€ OCHOBHBIE MOJ0KEHHUS.

MukposBomonus. [Tomynsauus kak e1MHUIA BUIA U 3BOJIIOLUY.

JBrxyire cuiabl ((hakTopbl) SBOMIONMU BHJIOB B MpuUpoje. MyTallMOHHbBIN
nporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3omauus u Murpanusi.

EcrectBennsiit oTOOp — HampaBiswonui (akTtop sBoaOIUUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3BoMtoLuu. [Ipumepsl
OPUCIIOCOOJIEHUH Y OpraHu3MoB. ApoMop(03bl ¥ UIMO0AIANTALIMH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHBIE  (POpMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIeCcKoe.

MakposBomonus. PopMbl  3BOMIOLUU:  (PUIETUUECKAsA, IUBEpPreHTHas,
KOHBEpIeHTHasl, mapasienbHas. HeoOpaTuMoCTh 3BOTIOLUY.

[IpoucxoxaeHre OT HeCHeUMAIN3UPOBAHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anys. AJanTUBHAS paiHaLIUs.

JdemoHcTpanuu:



[Toptpetsr: K. Jlunueun, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanescknii, K.
M. bap, O. I'ekkenb, ®. Mromiep, A. H. CeBepuos.

Tabnuuel 1 cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie, «3apoIbIIIu
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOpbObI  3a
cyiiectBoBanuey, «EctecTtBeHHbIE 0TOOp», «MHOroodpasue COpTOB pacTEHUN,
«MHoroobpasue  mopoja  KUBOTHBIXY, «[Tomystuny, «MyrauuoHHas
U3MEHUYUBOCTHY», «ApoMopdo3bly, «Mauoananramun», «OO0mas aereHepanus,
«/IBmxymue cunbl sBomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «IIpucmocoO0IEHHOCTh OpPTraHU3MOBY,
«I"eorpaduyeckoe BUA00Opa3oBaHUE), «IKOIOTHUECKOE BUI000PA30BAHUE.

OO6opyioBaHue: KOJJIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
HAOOp IJIOIOB M CeMSH, KOJuieKmus «[Ipumepbl 3alMTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», MOjielnb «OCHOBHBIE HAIpaBJICHUS SBOJIOIUNY», O0BEMHAS MOJENb
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoJuleKuus «POpMBI COXPaHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHWil», ™ojaenp ammiukauus «llepekpéct
XpOMOCOM», BJaxHble Tmpenapatbl «Pa3Butne HacekoMoro», «Pa3Butue
JSATYUIKWA», MUKporpenapaT «/pozoduna» (Hopma, myrauud GOpmMbl KpbUIBEB U
OKpacKH TeIa).

JlaGopaTopHblie U NpaKkTHYeCKUe PadoThI:

Jlabopatopnass padora Ne 1. «CpaBHeHue BUIOB MO MOPGOIOTHYECKOMY
KPUTEPUION.

JlaGoparopHas padora Ne 2. «Onucanue NpUcOCOOIEHHOCTH OpraHHU3Ma H
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4dHbIE TPENCTABICHUS O 3apOKICHUM KW3HU. HayuHble rumoressl
BO3HUKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W mMaHCHEpMUs. XUMHYECKas
ABONIONMS. AOMOTr€HHBIA CHUHTE3 OPraHMYECKUX BEIECTB U3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE MOATBEPKICHNE XUMUYECKON 3BOMtoIMU. HavanbHbie sTamnbl
ouonorundeckor sBosoruu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKHU. lIepBble KIETKM W HX SBOIIOLMUS.
dopMHUpPOBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PazButne xu3Hn Ha 3emuie 1o 3pam U nepuogaM. Karapxen. Apxeickas u
nporepo3oiickas 3pbl. [lameosoiickas spa W €€ mNepuoiabl: KEMOPUMCKUH,
OPJIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3so030iickas 3pa U €€ Nepuoibl: TPUACOBBIN, FOPCKUI, MEIIOBO.

KaiiHo3oiickass »pa W €€ mNepuoabl: MaJCOr€HOBBIM, HEOIE€HOBBIM,
AHTPOTIOT€HOBBIN.



XapakTepucTuka KiuMaTa W IeoJIOrMYecKuX npoueccoB. OCHOBHBIE 3Tarlbl
ABOJIIOIMU PACTUTEIBHOIO M >KMBOTHOrO MHUpAa. ApomMopdo3bl y pacTeHud u
KUBOTHBIX. [losiBIIEHME, paclBET U BBIMUPAHUE TPYMI KUBBIX OPTaHU3MOB.

CucremMa OpPraHM4eCKOro MHUpa Kak oOTpaxeHue »3Boiatound. OCHOBHbIE
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

DBOJIOLHUS YeToBeKa. AHTPONOJIOrHs Kak Hayka. PazBurue npeacTaBieHuil o
IIPOUCXOXKIAECHUN YeJIoBeKa. MeTtoabpl H3ydeHHUs aHTpororeHe3a. (Cxonctsa u
pa3IuyMs 4eI0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETIOBEKA.

JBwxymume  cuibl  (pakropel) — aHTpomoreHeza.  HacnencrBeHHas
U3MEHYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
U3rOTOBJIEHUE OPYIUN TPY/A, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIUM W BETBH 3BOJIIOLMHN YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymensii, YenoBek mnpaAmoxomamui, YermoBek HeaHIepTanbCKuM, YenmoBek
pa3ymHbIiil. Haxonkum HCKOmaeMbIX OCTaTKOB, BPEMsl CYLIECTBOBaHHUsS, 00JIACTh
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPY/IHUS.

UYenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pPachl:  E€BPOIEOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajougHas  (d9KBaTOpualdbHasA),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl ~ MPUCHOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpuruka pacusma.

JdemoHncTpanun:

[Toptpersr: ®@. Penn, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunpbl U cxeMbl: «Bo3nukHOBeHHe COJIHEUHOM CHCTEMbI», «Pa3puthe
opraHudeckoro wMupa», «PacturenpHas kierka», <«OKuBOTHas  KieTkay,
«IIpokapuornueckas KieTka», «CoBpeMEHHas CHCTeEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE AaHATOMHUYECKMX YEpPT CTPOCHUS YENIOBEKA W UeJIO0BEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE M€CTa NAJICOHTOJIOTMYECKMX  HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4eNIOBEKa», «/IpeBHeunmme moam», «/IpeBrue mogm», «Ilepseie
COBPEMEHHBIE JIIOIN», «HeT0BeYeCKre pachh».

O6opynoBanue:  Mymsiku  «[Ipoucxoxkaenne — denmoBeka»  (OIOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEPTAJIblla, KPOMAHBOHIIA), CJICTIKU WJIU
n300pakeHUsT KaMEHHBIX OpYJIUi NEepBOOBITHOIO YeIoBeKa (KaMHU-YOMIMEPHI,
pyOuna, ckpebna), TeoXpoHOJOrHueckas TaOnuia, Kouiekius «DopMbl
COXPaHHOCTH UCKOIAEMBIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble ¥ IpaKkTHYecKHe padoThbl:

[IpakTuyeckast padora Ne 1. «M3ydeHue UCKOMaeMbIX OCTATKOB PaCTEHUM U
YKUBOTHBIX B KOJUIEKIIMSX.



DKcKypeHsl «IBONIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WK KpaeBeIyeCKUil My3eil).

Tema 3. OpranusMbl U OKpPY:KaKILAS CPeaAa.

DKOJ0rvs KaKk HayKa. 3aJaud ¥ pa3zensl 3KOJOTHH. MeTobl HKOJIOrMYEeCKUX
UCCJIEIOBaHUN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3MYIIHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAS.

Oxonornueckue (aktopel. Knaccudukamms HSKoIOrHYecKux (PakTOpoOB:
abuoTnueckne, OMOTHYECKHE M aHTPOINOreHHble. JlelicTBHEe HSKOJOTHYECKUX
(hakTOpOB Ha OPTaHU3MBI.

AOGuotnueckue (akTopbl: CBET, TEMIEPATypa, BIKHOCTh. DOTONEPUOIU3M.
[IpucnocoOnennss  OpraHU3MOB K  JCWCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckne puTMBl.

buornueckue (bakTopBhI. Bunpr OMOTHUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, xoorepaus,
MyTyajau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HaxJICOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTHMYECKMX B3aUMOACHCTBUH ISl CYHIECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK momysiuud. OCHOBHBIE IOKA3aTENIH
HNOMYJISUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J{nHaMuka 4ucIeHHOCTH HOMYJISIUU U €€ peryssius.

JemoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabnuubr u cxembl: kapta «[Ipupomusie 30HbI 3emiun», «Cpeasl oOUTaHUA
opranusMoB», «®doronepuoauzm», «llonymsamun», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU NOMYJISIUU UHPY30pUU-TY(Penbkuy, «[lumieBpie memnm».

JlaGopaTopHblie U NpakTHYecKue padoThl:

Jlaboparopnas padora Ne 3. «Mopdonorudaeckue 0cCOOEHHOCTH PaCTCHUM U3
Pa3HbIX MECT OOUTAHUS».

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEYCa».

[IpakTnueckas pabora Ne 2. «Iloncyér mIOTHOCTH NOMyASUUNA pa3HbIX BUIOB
pacTEeHUN».

Tema 4. Coo01miecTBa M 3K0JI0rHYeCKHe CUCTEMBI.

Coo0mectBO opraHu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (muieBasi). Bunabl-momuHanTel. CBsA3M B
oHoleHoO3E.

Dkonoruueckue cucrembl (dKocuctemsbl). [lonsitue 00 »skocucreme W
ouoreoneHoze. DOyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMbI: MPOAYLEHTHI,



KOHCYMEHTBI, peaylueHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPTHUU B IKOCUCTEME.
Tpoduueckue (muuieBble) YpPOBHU HKOCUCTEMBI. [luilieBble 1LEeNU U  CETH.
OcHOBHBIE TIOKAa3aTeIM SKOCHUCTEMBbI: Ouomacca, MNPOAYKIUS. ODKOJIOTMYECKHE
OUpaMUbl: TPOAYKLIMH, UHUCICHHOCTH, Ouomacchl. (CBOHCTBAa 3KOCUCTEM:
YCTOWYUBOCTB, CAMOPErYJIsiLNs, pa3BuTHe. CyKUeccusl.

[IpupogHbie IKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMAa XBOWHOIO
WIH IIUPOKOJIMCTBEHHOIO Jieca.

AHTPOTIOTEHHBIE  DKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0351CTBEHHOE 3HAUEHUE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak Qakrop ycTOMUMBOCTH »dKocucTeM. CoxpaHeHue
OMOJIOTMYECKOr0o pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6mochepe. ['panuripi, coctaB u CTpyKTypa
ouocdepnl. JKuBoe BemectBO u ero ¢GyHkuuu. OcobeHHocTH Ouochepsl Kak
rJI00aJIbHOM 3KOCHCTEMBbl. J[MHaMuueckoe paBHOBeCME M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BeliecTB U OMOreoOXMMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
azora). 3oHaNbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B O6nochepe 3emiin. AHTPONOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanpHBIE 2KOTOrHYeCcKue MPOOIESMBL.

CocyiiecTBoBaHHE IPUPOABI U YeJI0BEYECTBA. CoxpaHenue
Onopa3zHooOpasusi Kak OCHOBa yCTOHUYMBOCTH Ouocdepbl. OCHOBa palliOHATBHOTO
yIOpaBJICHUsS] TPUPOJHBIMU pecypcaMud M HX HUCHOoJIb3oBaHUE. JloCTHXeHUs
OHMOJIOTMH U OXpaHa MPUPOJIBI.

JdeMoHcTpanuu:

[Toptpersr: A. [Ixk. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuuel u cxembl: «llumieBsie 1enu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«[Ipuponnbsie coobmiectBay, «llenu nuranus», «IKoJIOTHYECKas MHUPAMUTIAY,
«buocdepa n yenoBek», «IKoCUCTEMA IHPOKOIUCTBEHHOrO JIeca», «IKOCUCTEMA
XBOMHOro  Jjeca», «buomenos Bomoéma», «ArpoueHosd», «lIpumepHbie
AHTPOIIOT€HHbIE  BO3JCUCTBUS Ha mpupony», «BaxkHeillnne HUCTOYHUKH
3arpsi3HEHHsI BO3JlyXa W TPYHTOBBIX BOa», «[louBa — BaxkHEHIIasi cOCTaBISIOMIAS
ounocheppr», «Paktopsl Aerpaganuu mousy, «IlapHukoBelid 3¢ dekT», «DaKTopsl
paIMoOaKTUBHOIO 3arps3HeHust Ouocdepsi», «OOmas crpykrypa Ouochepsi»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yrinepozaa B Ouocdepe», «kKpyropopor azora B Ipupoze».

O6opynoBanue: Mopenb-anmukanus «TunuuHble OHOLEHO3bI», TepOapuii
«PacturenbHbie coobiiecTBay, Koiekuuu «buoienosy, «Bpeaurenu BaxxHEUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUIGKIMH pacTeHUH W
KUBOTHBIX, TIPUHAJICKAIINE K Pa3HBIM DKOJIOTHYECKMM TPYIIaM OJHOTO BHA,



Kpacnas knura Poccuiickoii @enepaunn, HU300pakeHUs OXpaHSAEMbIX BHUIOB
pAaCTEHUH U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUSA [TPOIT'PAMMLBI 110
BUOJIOTUN1 HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cornmacao ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHUS K pe3yIbTaTaM
OCBOCHMSI  OOYyYAIONIMMUCS TMPOTpaMM  CpeaHero obmiero  oOpa3oBaHMS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NHUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS mpeamera «buomorus»
BBIJICJICHBI CJIEAYIOIINE COCTABJISIOIINE: OCO3HAHWE O0YYAIOIIMMHUCST POCCUHCKOMN
IPaKJAHCKON UEHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITENIbHOCTH
U CaMOONpENENCHUI0, HaJIM4he MOTHBAllMM K  OOYy4YeHHIO  OHOJIOTHH,
IIEJICHATIPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEXKICHUN JHMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPHUYCCKUX TPAAUIMN pPa3BUTHS OHOIOTHYESCKOTO
3HaHMSI, TOTOBHOCTh U CIOCOOHOCTH 00YyYarouuxcsi pyKOBOJACTBOBATbCA B CBOEHU
JESITENBbHOCTU I[EHHOCTHO-CMBICJIIOBBIMUA ~ YCTAaHOBKaMH, TPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO O00pa3oBaHWs, HAIWYHUE OSKOJOTHYECKOTO TIPaBOCO3HAHWS,
CITOCOOHOCTH CTaBUTh IIEJTM U CTPOUTD KU3HCHHBIE TUTAHEI.

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS mpeamera «buonorus» A0CTUTarTCcs B
€IMHCTBE Y4YEOHOW ¢ BOCIUTATENbHOW JESITENILHOCTHA B COOTBETCTBUU C
TPAJAUIIMOHHBIMU POCCUMCKUMHU COIMOKYIbTYPHBIMU, HCTOPHYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBHUIAMU W HOpPMaMH
MOBEJCHUSI U CIOCOOCTBYIOT TIPOI[ECCaM CAaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PA3BUTHUA BHYTPEHHEH TMMO3WIMM JUYHOCTH, MATPUOTHU3MA,
YBOXEHUS K 3aKOHY W MPABOMOPSJIKY, YEIOBEKY TpyAa M CTapIiieMy MOKOJICHHUIO,
B3aMMHOT'O YBa)XEHHUsS, OEPEKHOTO OTHOIICHHWS K KYJIbTYPHOMY HACICAHIO H
TpaJMIIMsIM MHOTOHAlMOHAIBHOTO Hapona Poccuiickoit deneparuu, mpupoae u
OKpYXaroUIeH cpele.

JIMdHOCTHBIE pe3yJabTaThl OCBOCHHS Yy4deOHOro mpemMera «buomorus»
JOJIKHBI OTPaXkaTh TOTOBHOCTh M CLIOCOOHOCTh O0YUYaIOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMHpPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpHEHTAIl{, TO3UTHUBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIECTBa, PACHIUPEHHE >KHU3HEHHOTO
OTbITA U OTbBITA JICATEIILHOCTH B IMPOIIECCE pPeaiu3allii OCHOBHBIX HaIPaBJICHHI
BOCIIUTATENILHON JEATENHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCKOro BOCIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIINHA 00YUaIOMIEroCs KaK aKTUBHOT'O H

OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTRA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MpaB U OO0S3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPU CO3JIaHUHU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIbHBIX 3aJ1ay, BBHIMIOTHEHUHU
OMOJIOTUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSICHATD €€;

YMEHHUE YUYUTHIBATH B CBOMX JEHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHUBHOTO
B3aUMOJICHUCTBHUS JIIOAEH C pa3HbIMU YOSXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTSAMU U
COITMAJIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHMYECTBY B MPOLECCE COBMECTHOIO BBIITOJIHEHUS
y4eOHBbIX, T[IO3HABATENIbHBIX M MCCIENOBATEIbCKUX 33Jlad, YBaKUTEIbHOIO
OTHOIIEHHUSI K MHEHUIO OIIMOHEHTOB MPH OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hopMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU VJICHTUYHOCTH,
NaTpUOTU3Ma, YBOXKEHHUS K CBOEMY HapoJly, YYBCTBa OTBETCTBEHHOCTH TMEpe]l
Ponunoit, ropmoctu 3a cBOW Kpad, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIECHUE K MPUPOTHOMY HACJICIUIO U MTaMSITHUKAM MPUPOIbI,
JTOCTHXEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWONOTWH, TOHWMAHUS 3HAYCHHUS OWOJOTMU B TO3HAHWH 3aKOHOB
IPUPO/JIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIEeCTBA;

uaeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CHyKeHHIO W 3amure OTeuecTBa,
OTBETCTBEHHOCTH 32 €r0 Cyas0Y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS :

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUINCKOr0 HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHMSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIC DPEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢cTEeTHYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs I3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOLIECTBEHHBIX OTHOIIECHU;



NOHMMaHUE 3MOLMOHATBHOTO BO3JEHCTBUS KUBOM IPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CAMOBBIPD@XEHHIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
NPOSBIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BoCcHUTAHMA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI M
IMOIMOHAJILHOIO 0J1ar0MOTyYHsi:

NMOHMMAaHWE U pealu3alus 3J0pOBOro M Oe30MacHoro ooOpasza KHU3HU
(310poBO€  THMTaHWE, COOJNIOJICHUE TUTMEHUYECKUX TMpaBUJI U HOPM,
cOamaHCUpPOBaHHBIA PEXUM 3aHATHM U OTAbIXa, peryiaspHas Qusnueckas
AKTUBHOCTb), OEpPEXKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOIO OTHOIIEHHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUYECKOMY 3/10POBbIO;

NOHMMaHUE I[EHHOCTH TMPaBWJI HWHIUBUIYAIBHOTO M  KOJJIEKTUBHOTO
0€301acHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIMINUX 37J0POBBIO U KU3HHU JTIOCH;

OCO3HAHME MOCJIEACTBUI M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTPEOICHHS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPY0t00ue;

TOTOBHOCTh K AaKTHUBHOW JI€ATEIBbHOCTH TEXHOJOIMYECKOM M COLMAJIbHOM
HANPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEILHO
BBITOJIHSTH TaKyIO JESTEbHOCTD;

UHTEpEC K pa3iu4HbIM cepaM NmpodhecCHOHATBHOW AeSTeNbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun U PEaTU30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKH 1I€IeCO00pa3HOE OTHOIIEHHE K NPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMIIe, OCHOBE €€ CYIIECTBOBAHUS;

NOBBILLIEHUE YPOBHS JKOJOTMYECKOM KYyJIbTYpbl: NPHOOPETEHHE ONbITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBUNA IS
OKpYXarollen Cpeibl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpOoOJeM W MyTed HX
peLIeHMS;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble NpPH H3YYEHUH OUOJIOTHU
3HAHMSI W YMEHUS TMPU PEIICHHH TpoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
OPUPOJONOIb30BaHNEM  (COOIOJEeHMEe  MpaBWil  TOBEIEHUS B IMPHUPOJE,
HANpaBJICHHBIX HAa COXPAHEHHE pPAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHIOB,
AKOCHUCTEM, OHoChephl);



AKTUBHOE HENPHUATHUE JCUCTBHUM, NPUHOCAIIMX BPEHd  OKPYXKaroleu
OPUPOAHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJArONPHUSTHBIE KOJIOIMYECKUE
NOCJIEICTBUS MPEANIPUHUMAEMBIX IEUCTBUHN U MIPEAOTBPAIIATh UX;

HaJIN4Ue PAa3BUTOIO YKOJIOTMYECKOIO MBIIUIEHUS, YKOJIOTHYECKON KYJIbTYpHI,
OIBITA NEATENbHOCTH JKOJIOTMYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMH B IO3HABATEJIIbHOW, KOMMYHUKATUBHOM U COLIMAIIbHOM
IIPAKTUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOU AEATEIBbHOCTHA 3KOJIOTNYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOT0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAyKU M OOIIECTBEHHOW IMPAKTUKH, OCHOBAHHOTO Ha JIMAJore
KYJbTYp, CHOCOOCTBYIOIIET0 OCO3HAHHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOM KYyJIbTYpbl KaK CpEICTBa
B3aUMOJEHCTBHS MEXIY JIIOJAbMU U ITO3HAHUS MUPA;

NOHUMaHue creuu@uky OUONOrMM Kak HayKd, OCO3HaHus €€ poju B
(opMUpPOBAaHUU PAIMOHAIBHOIO HAYYHOIO MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO
OpeCTaBlIeHUs 00 OKpYy)KaroUleM MHpE Kak O €IMHCTBE MPUPOJbI, YEJIOBEKa U
oOmIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICeHUH NpodsieM
COXpaHEHUs IIPUPOJIHOIO PAaBHOBECHS,

yOex1EHHOCTh B 3HAYMMOCTH OMOJIOTUU IS COBPEMEHHOM LMBUIN3ALUU:
oOecrieyeHuss HOBOI'O YpPOBHS PA3BUTHSA MEAMIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh PEeCcypcHble  MpOOJEMbl  Pa3BUTHUS
YeJI0BEUECTBa, IIOMCKA MyTel BbIXOAA U3 INIOOAIBHBIX 3KOJOTUYECKUX MPOOJieM U
o0OecrieyeHusi mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
YKW3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHUM OHOJIOTMYECKHUX 3HAHUH B LEISIX
NOBBILIEHUA OOIIE KyJbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAILHOM IPaMOTHOCTU OOydarommxcs, (GopMupyeMoi
IpU U3y4YE€HUU OMOJIOTHH;

IIOHUMAHME CYITHOCTH METOJIOB IIO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJIb30BaTh MOJy4YaeMble€ 3HAHUS [UIs aHalu3a |
OOBSICHEHHUS SIBICHUU OKPYKAIOUIEro MUPA U MPOUCXOASIIMX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHbBIC 3aKIIOUEHHUS HAa OCHOBE HAayyHBIX (AKTOB U
MUMEIOIIUXCS JaHHBIX C LIEIBIO ITOJIYYEHHUs TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOATENIbHO HCMOIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus NpooOJieM B peailbHbIX KU3HEHHBIX CUTYaAIIUAX;

OCO3HAHUE LIEHHOCTH HAYYHOU JESATEIbHOCTH, I'OTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO U MCCIIENOBATENIBCKYIO NESITENbHOCTD MHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPBIBHOMY  OOpa3oBaHUIO U
caMoO0Opa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA MO OHOJIOrMU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHS yueOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMbIe 711  (OpPMUpOBAHUS MHPOBO33PECHUS] OOYJAIOITHXCS
MEXIUCHUILUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPaKAIOIIUE
I[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M cHenuuKky METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHUsl, SBJICHUE, MPOLIECC,
cCUCTeMa, Hay4YHBIN (haKT, MPUHIUII, THINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCe/0OBaHNEe,  HAONIOJIEHHE, HW3MEPEHUe,  DKCICPUMEHT U JIPYTHX),
yHUBEpCAJIbHbIE Yy4eOHble JeWcTBUs (TIO3HABaTelIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreynBaroIme dbopmupoBaHue GbyHKIIMOHATBLHOMN
IPaMOTHOCTH U  COIMATBHOM KOMIIETEHIIMM OOYyYaIOIIHUXCs, CIIOCOOHOCTH
o0yJaronuxcs HCIIONIb30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHPOBO33PEHYECKUE 3HAHMS W  yHUBEpPCalbHbIC Yy4YeOHBIC JICHCTBUS B
ITI03HABATEIILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHSI MPOTPaMMbl CPEIHEro OOIIEero
00pa30BaHus TOJKHBI OTPaXXaTh:

OBaanenne YHUBeEpPCATbHBIMH yueOHbIMH MO3HABATEIbHBIMH
NEUCTBUSAMM:

1) 6a30BbIe JIOrHUecKue AeHCTBHSA:

CaMOCTOSITETbHO  (OpPMyNIHpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBbIIIJICHUS
(aHanmu3a, CMHTE3a, CpaBHEHUS, KIacCU(pUKaIMK, 0000IEeHNs), pACKPHIBATH CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTaHABIMBATh
CBSI3U C IPYTUMH ITOHSITHSIMH);

OMpENEeNsATh LENu JACATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HX
JOCTUKEHUSI, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABICHHBIMHU LIETISIMU;

UCITIOJIb30BaTh OMOJIOTMYECKUE MOHITHUS JUIsl OOBICHEHUS (PAKTOB M SIBICHUN
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYXKJE€HUS (MHIAYKTUBHbBIE, JEIYKTHUBHbBIE, IO
AQHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHUSX, (POPMYJIUPOBATH BBIBOJIBI U 3aKJIFOUCHHUSI;

PUMEHATD CXEMHO-MO/ICJIbHBIE cpencrBa s MpEeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TakK€  MPOTHBOPEYMH  PA3HOTO  POMA,  BBIABICHHBIX B Pa3IMYHBIX
WH(GOPMAITMOHHBIX UCTOYHUKAX

pa3pabaTrbhiBaTh IUIAH PEIICHUs MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOLIUXCS
MaTepHUAIIbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B IEATEITLHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OLICHWBATh PUCKU MOCIIEICTBUIN IEATEIbHOCTH;

KOOPJMHUPOBATh M  BBIMOJHATH paboOTy B  YCIOBHSIX  pEajbHOrO,
BUPTYaJTbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIUICHUE TIPY PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 0a30BbIE HCCJIEA0BATEIbCKHE IeliCTBUS:

BJIAICTh HABbIKAMH Y4€OHO-HUCCIEA0BATENbCKOM U MTPOESKTHON JIEITEIbHOCTH,
HaBBIKAMHM  pa3pemieHus MpoOJieM, CHOCOOHOCThIO ¥ TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TTOUCKY METOJIOB PEIICHHSI MPAKTUIECKUX 3a/1a4, TPUMEHEHUIO
pa3IMYHBIX METOJOB IMMO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUABI JEATEIHOCTH [0 IMOJYYEHUIO HOBOTO
3HAHMSI, €r0 HWHTEPIpETal, NPEeoOpa3oBaHUI0O M NPUMEHEHUIO B YUeOHBIX
CUTYaIUsIX, B TOM YHUCIIEC TIPU CO3TJAaHUU YUEOHBIX M COITMATBHBIX IPOEKTOB;

(dbopMHUpOBATh HAYYHBIH THUI MBIIUICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHCH,
KJTFOUEBBIMU TTOHSATUSIMU U METOJIaMH;

cTaBUTh W (OpPMYyIUpOBaTh COOCTBEHHBIE 3a7auyd B 00pa3oBaTEIbLHOMN
JEATENHHOCTH 1 KU3HCHHBIX CUTYaITUsX;

BBISIBJISITh NIPUYMHHO-CIICAICTBEHHBIE CBSI3W W aKTyalWU3WpoOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHusi, HaXOAWTh apryMEHThI [JIs JI0Ka3aTellbCTBa
CBOUX YTBEP)KIICHH, 3a/1aBaTh TaPAMETPhI U KPUTCPUU PEIIICHHUS,

aHAIM3UPOBATh TMONYYCHHBIE B XOJE€ pEUICHWs 3a7aud pe3yJbTaThl,
KPUTHUYECKU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATHh U3MEHEHHE B HOBBIX
YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh IEJICHANIPABICHHBIN TOUCK TEpEeHOCa CPEACTB M CIOCOOOB
NENCTBUS B MPOPECCHOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M TMPAKTHYECKYHO O00JacTh
KHU3HEICATEITbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJEH, MpEiaraTb OpUTrHHAIbHBIE MOJXOJbl U PEIICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

3) pa6ora c nunpopmaunueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOUHHMKAX MH(MOpMaIUu (TEKCTe yueOHOro
nocoOusi, Hay4YHO-MOMYJSAPHON JUTepaTrype, OHOJIOTMYECKUX CIOBApsIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B HTepHETE), aHaIM3HpPOBATH



UH(POPMALIMIO PA3JIMYHBIX BUAOB U (POPM MPENCTABICHUS, KDUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

(dbopMyIHpOBaTh 3aMpPOChl U MPUMEHSATh PA3IMYHBIE METObI MPHU MOUCKE U
otOope Omonornyeckor MHGOpPMAIUU, HEOOXOAUMOM JJIsl BBIMOTHEHUS Y4eOHBIX
3ajay;

OpUOOpeTaTh OMNBIT MCMOIb30BAHUS HHPOPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYpY aKTUBHOI'O UCIOJIb30BAHUS PA3IUYHBIX
IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBHIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
Oounonornyeckor uHpopmaiuu (cxembl, Tpaduku, 1UarpaMmsbl, TaOIUIbI, PUCYHKU
" Apyroe);

UCIOJIb30BaTh HAY4YHBIM S3BIK B KayecTBE CpeAcTBa NpH paboTe C
OMOJOrMYeckod HMHQPOpMalMe: MNPUMEHATh XHMHYECKHe, (usnyeckue u
MaTEeMaTUYECKHUE 3HAKK U CUMBOJIBL, (OpMysbl, aOOpeBHATYPY, HOMEHKIATYpY,
UCMOJIb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HarJIsJHOCTH;

BJIAJE€Th  HABbIKAMM  pPACIO3HABAaHUS M 3allUThl  MH(pOpMaIUH,
UH(GOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyageHne yHMBePCAIbHBIMH KOMMYHUKATUBHBIMU J1eCTBUSIMM:

1) o0menne:

OCYUIECTBJISITh KOMMYHUKAILIMH BO BCEX C(hepax >KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYX/1aeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJIEHUS OTHOCUTEIBHO BBINOJIHEHUS IPEIIaracMoi
3a/1a4, YUUTBIBATh MHTEPECHl U COIIACOBAHHOCTH MO3ULMNA APYTMX YYaCTHHUKOB
Jyanora Win JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpPEACTBA OOIIEHMs, IMOHUMAaTh 3HAYECHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYalUH,
YMETb CMATYATh KOH(QIMKTHI U BECTH MEPETOBOPHI;

BJAJIETh PA3JMYHBIMU CIIOCOOaMHM OOUIEHUS U B3aUMOJEHCTBHUSA, MOHUMATH
HaMEpEHUs JIPYruX JII0JeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKTHOU (popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eITeJIbHOCTD:

INOHMMAaTh M HCIIOJIIB30BaTh NPEUMYIECTBA KOMAHIHON M WHIMBUIYaJbHOU
paboThI pU PEIICHUH OMOJIOTMYECKOM MPOOIeMbl, 000OCHOBBIBATH HEOOXOAUMOCTD
NpPUMEHEHUS TPYNIOBBIX (OPM B3aUMOACHCTBUS NIPU pPEUICHUN y4eOHOM 3a1a4u;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBUHA € y4€TOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEMN Ka)0r0 YjeHa KOJJIEKTHBA,;



OpUHUMATh LEJIM  COBMECTHOW  JAESATEIbHOCTH, OpPraHU30BBIBaTh H
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JOCTHKEHHUIO: COCTaBJIATH IUIAH JEHCTBUM,
pacnpenensiTh poi ¢ YY4ETOM MHEHHUM Y4YaCTHHUKOB, OOCYXJaTh pe3yibTaThl
COBMECTHOM paboTHhI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 y4YaCTHHKA KOMaHIbl B
o0l pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjaraTh HOBBIE IPOEKTHI, OILICHUBATh HJIEM C TO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJISITh [MO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIMYHBIX
CUTYAIUsX, IPOSIBISATH TBOPYECTBO U BOOOpAKEHUE, OBITh MHUITUATHBHBIM.

OgjajieHNe YHHMBEPCAJIbHBIMY PEryJSITUBHBIMU A1eHCTBUSIMH:

1) camoopranuszaumus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUS JJIA BBISBICHUS MNpoOJIeM M HX
pelieHns B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUW I1I€JIEBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JIEMCTBUSIX M MOCTYIKAaX MO OTHOUIEHUIO K YKHUBOU MpUpPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOILIUX;

CaMOCTOSITETIHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATENbHOCTh, BBISBIIATDH
po0JieMbl, CTaBUTh U (HOPMYTUPOBATh COOCTBEHHBIE 3aJja4ll B 00pa30BaTEIIbHON
NEATENbHOCTU U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITETILHO  COCTABJISITH IUIAH  pPELICHHs NpoOJieMbl € YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKi y4eOHOT0 IpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JieJ1IaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, Oparh OTBETCTBEHHOCTb
3a pelieHue;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JPYAHMIINU B
pa3HbIX 00JIaCTAX 3HAHWUM, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTbD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJIAJ€Th  HABBIKAMM  TIO3HABATEIBHOM  peduiekCMW  Kak  OCO3HAHMS
COBEpIIAEMBIX JIEHUCTBUM M MBICIUTEIbHBIX IPOLECCOB, HX pPE3yJbTAaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI PeQIEKCUU ISl OLUEHKH CUTYalllH, BbIOOpa
BEPHOT'O PEUICHUS;

YMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATH PEHIEHUS MO HX
CHI)KEHMUIO;



OpUHUMAaTh MOTHUBBI W apryMEHTBhl JPYrMX I@pU AaHAIW3E pPEe3yIbTaTOB
NEeSTENbHOCTH;

3) npuHATHE Ce0NA U APYTUX:

NpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpPUHUMAaTh MOTHUBBI W apryMEHThl JPYIMX @pU AaHAIN3E pPE3yJIbTaTOB
NEeSITEeNbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JPYrUX HA OLIMOKY;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP € MO3UIMH JPYTOro YeJIOBeKa.

HPEIAMETHBIE PE3YJIBTATBI

IIpenmerHbie pe3ynabTaThl ocBoeHus mporpamMmbl COO mo Ouonorud Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue At yueoHoro npeamera «buosnorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUIN MO OCBOCHUIO, HHTEPIIPETAIIMU U
npeoOpa3oBaHUIO 3HAHUM, BUJBI JAESTEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUM B PA3NIMYHBIX Y4E€OHBIX CUTYAIUSX, a TaKKE B peaJbHBIX
KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX ¢ Ouonorued. B mporpamme mnpenMerHbie
pE3yNbTaThI MPEACTABICHBI IO T0JIaM 00yUYEHUSI.

[IpenmMeTHble pe3yabTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» ¢ 10
K/1acce NOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHON KapTHHBI MHpAa U HAYYHOTO MHPOBO33PEHHMs, O BKJIAJE POCCHUCKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOTOB B pa3BUTHE OHOJIOTWMH, (PYHKUMOHAIBHOU
IPaMOTHOCTH Y€IOBEKa ISl pEHICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKphIBaTh COJIEpKaHUE OUOJOTMYECKUX TEPMUHOB U TMOHSATHUM:
KHU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (oOMEH BelIeCTB M MpeBpalleHHe
SHEPrumn), rOMEOCcTa3 (caMoperyssiuus), ypOBHEBass OpraHHU3alUsl KUBBIX CHCTEM,
CaMOBOCHPOU3BeIeHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTb, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHUE Wu3JaraTb OHOJOTMYECKHE TEOpUHM (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajibHasg JOrMa MOJIEKYJApHON Ouomorun), 3akoHbel (I
Mennens, T. Moprana, H. V1. BaBunoBa) u ydeHnus (0 IieHTpax MHOTrooOpasus u
MPOUCXOXKAEHUA KyJIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensaTb rpaHULbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIIAJE€Th METOJAMU HAYYHOTO MMO3HAHMS B OMOJIOrMU: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, IPOLECCOB U SIBJIICHWI, OpraHU3alusl U IPOBEACHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIIBI)KEHHE  THUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAyEMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX



pe3yabTaTOB, HCIOIB30BAHHBIX HAYUYHBIX MOHATHUH, TEOPUH U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUH MOTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIC NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEIECTB M NPEBpAIICHHs SHEPTUU B KIETKe, (hOTOCHMHTE3A,
IUIACTUYECKOT0 M HJHEPreTuYeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIJIOZIOTBOPEHUS, PA3MHOKEHUS, WHAMBUAYATLHOIO Pa3BUTUS  OpraHu3Ma
(oHTOTrEHER);

YMEHHUE TPUMEHSATh MOTyYEHHBbIC 3HAHHS Al OOBACHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJIICHUU, JUI IPUHATUSA NPAKTUUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEJIbl0 oOecredeHus: Oe30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPY’KaIOIIUX JIIO/IeH, COOII0IEHUSI HOPM IPaMOTHOTO TMOBEJEHHS B OKPY KaIoIIei
NPUPOTHON Cpeae, MOHUMaHHEe HEOOXOIWMOCTH HCIOIb30BAaHUS JTOCTHXKCHUN
COBpEMEHHOW  OuomorMuu | OMOTEXHONOTUN  JUIsi  PaAllMOHAJIBLHOTO
PUPO/IOIIOIb30BAHUS;

YMEHHE pellaTh JJIEMEHTapHble TIEHEeTHMYeCKHe 3aJaud Ha MOHO- H
IUTHOPUIHOE CKpPEIIMBAaHWE, CIEIUICHHOE HACJIEeIOBaHNE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAaHUA ISl TPECKa3aHus HACIEAOBAHUS TPU3HAKOB Y
OpPTraHU3MOB;

YMEHHUE BBIIONHATH JTAOOPATOPHBIE W TPAKTUYECKHUE PabOTHI, COOIIOAATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPHUTUYECKH OICHUBATh W HWHTEPIPETHPOBATh WHGOPMAIIUIO
OMOJIOTMYECKOT0  COJEp)KAaHMSA, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHHKOB (CpPEeICTBa MAacCOBOW MHGOpPMAIIUHU, HAYYHO-IOMYJISIPHBIC
MaTepuaibl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIECIOBAaHUI B OHOIOTHH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO03/]aBaTb COOCTBEHHBIE IMMCHMEHHBIE U YCTHBIE COOOIICHMUS,
000011ast GMOTOTMYECKYI0 MHPOPMAIMIO M3 HECKOIBKUX HUCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATHIHBIN anmnapaT OMOJIOTUH.

[IpeamerHbie pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buomnorus» ¢ 11
Knacce TOJKHBI OTPAXKATh:

chOpMUPOBAHHOCTH 3HAHUN O MECTE U PO OMOJOTHUU B CUCTEME HAYYHOTO
3HAaHUSI ECTECTBCHHBIX HayK, B (OpMHpPOBaHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOU KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKHUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTWH, (PYHKIIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE PACKpBIBaTh COJIEpKaHWE OWOIOTMYECKUX TEPMHUHOB WU TIOHATHHM:
BUJ, TIOMYJISIIKSA, TeHOGOH/I, SBOJIOLHNS, ABMXKYIIUE CUIIbI ((PaKTOpbI) IBOIIOINH,
MIPHUCIIOCOOJICHHOCTh OPTaHW3MOB, BUI000pa30BaHUE, DKOJIOTHYECKUE (DAKTOPHI,



AKOCHCTEMA, MPOJAYUEHTH, KOHCYMEHTBI, PEAYLEHThbl, LENH MNUTaHUs,
AKOJIOTMUECKas nMupamMuaa, OruoreorneHos, ouocdepa;

YyMEHUE u3JIaraThb OHOJIOTHYECKHE TEOpUU (PBOJIOIMOHHAA Teopus Y.
JlapBUHA, CHHTETHYECKash TEOpHsS DHBOJIOLMH), 3aKOHBl U 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. Bapa, depenoBaHusi riIaBHBIX HAIMpaBICHUN U
nyreit sBomonuu A. H. CesepuioBa, yuenus o 6uochepe B. M. Bepnajackoro),
OTPEAENSITh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJI€Th METOJaMU HAYYHOTO MTO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMUCAHUE KUBBIX CUCTEM, IMPOIECCOB U SIBIICHUI, OpraHU3alusi U IPOBEJACHUE
OMOJIOTMYECKOTO0  JKCIIEPUMEHTA,  BBIJIBIDKCHUE  TUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HMCCIEIyeMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX
pe3yJbTAaTOB, MCIOJIL30BAHHBIX HAaYYHBIX TMOHATHI, TEOPUN U 3aKOHOB, YMEHHUE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YJIHTATOB;

YMEHUE BBIJICTSATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJIOTUYECKUX
OOBEKTOB: BHUJOB, TMONYJAIMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoneHO30B M  3KOCUCTEM, OCOOCHHOCTH IIPOLIECCOB: HACJIEACTBEHHOI
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUSI, MPUCTIOCOOTIEHHOCTH
OpraHU3MOB, JICUCTBUSI SKOJOTMYECKMX (DaKTOPOB HA OPraHU3MbBI, IEepeHoca
BEIIECTB M TOTOKAa JHEPrUM B JKOCUCTEMAaX, AHTPONOTCHHBIX HW3MEHEHHH B
AKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
UKJIOB B Onocdepe;

yMEHHUE TPUMEHATH IMOJYYECHHbIC 3HAHUS JUISl OOBSICHEHHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA NMPAKTUUYECKUX PELUICHUN B MOBCEIHEBHOU
KU3HA C LEIbI0 oOecnedeHus: Oe30IacHOCTH CBOErO 370pOBbS M 30pPOBBS
OKPY’KAIOUIUX JI0JIeH, COOJII0ICHUS HOPM T'PAaMOTHOI'O TIOBEJEHHUS B OKpY>Karomiei
NPUPOAHON cpelle, MOHMMaHUE HEOOXOIMMOCTH MCIOJb30BaHUS JOCTHUKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHATILHOTO TIPUPO/IOTI0Ib30BAHUS;

yMEHHUE pemiaTh dJIeMEHTapHbIC OMOIOTHYECKUE 3a7a4H, COCTABIISITH CXEMBI
nepeHoca BeleCTB U DHEPTUU B IKOCUCTEeMaX (LIeTH MUTaHuUs);

YMEHHUE BBINONHATh JTA0OPATOPHBIE M TPAKTUYECKHUE PpaldOThI, COOIOATH
npaBWIIa Mpu padoTe ¢ y4eOHBIM U Ta0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKH OIIEHHMBATh M HHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJCP)KAaHMS, BKIIOYAIONIYI0 TICEBJIOHAYYHBIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpEeACTBAa MAacCCOBOM MH(OpPMALIMU, HAYYHO-TIOMYJISPHBIC
MaTepHualibl),  paccMaTpuBaTh  IJIOOAIBHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YyMEHHUE CO03/laBaTh COOCTBEHHBbIC ITMCbMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast 6MOIOrMUecKy0 UH(POPMAIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCTIOJIb30BaTh IOHATHIHBIN ammapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HaunmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne ni/m P KonTpoabnsbie | IlpakTHueckue (ubp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchbl
bu6anoreka LIOK
1 b 2 .
MIOHIOTIDL it Hayka 0 05 https:/m.edsoo.ru/7f41c292
but6mmoreka [JOK
2 K 1
WBBIE CUCTEMBI U UX OpraHu3aIlus 0 0 hitps://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
X i 1
3 MMUYECKHUI COCTaB M CTPOCHUE KIIETKU 8 0 hitps:/m.cdsoo.ru/741¢292
bubmmoreka [JOK
4 K 1 .
HSHEACHTCIBHOCTD KICTIH 6 05 https:/m.edsoo.ru/7f41292
5 PasMHOkeHNE 1 MTHAMBUAYaJIbHOE Pa3BUTHE 5 0 0.5 bu6mmoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTb U UBMEHUYUBOCTh g 1 15 bubnuorexa [JOK
Opra’Hu3MoB ’ https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 0 0 bu6anoreka LIOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6anorexa LIOK
P 1
8 C3CPBHOC Bpe 0 0 https:/m.edsoo.ru/7f41292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4




11 KJIACC

KoaunuecTBO 4acos DJIeKTPOHHBbIE
HaunMeHnoBaHue pa3aejioB U TEM nugpoBbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
! IBOIOIHOHHAS OHOTIOTH ? 0 ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnoreka [IOK
3emie ) https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 O 5 1 1
PTAfHSMbL i ORpYRAToIas cpeaa https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo01mecTBa U AKOJIOTHIECKHE CUCTEMBI 9 0 0 hitps:/m.edsoo.ru/7f41ccT4
bubmuorexa [IOK
P 2
> SSEPBHOE BPEMA 0 0 https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 1 2.5







IHOYPOYHOE INIAHUPOBAHUE

10 KJIIACC
KonunyecrBo yacos DJIEeKTPOHHBIE
Ne aTta nudpoBkIe
Tema ypoka Konrtpoasnbie | IIpakTnueckue A bp
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsbI padoThI
pecypchbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1p1 TO3HAHUS KUBOM MPUPOIBL.
[Tpaktrueckas padora Ne 1
2 «Mcnonp30BaHUE PA3TUIHBIX 1 0 0.5 brbmorexa TOK
P ' https://m.eds00.ru/863e6122
METO/IOB IPU U3YUCHUHU
OMONOTHYECKUX OOBEKTOB
3 buonornueckue cucTemsl, MPOLIECCHI | 0 0 bubnmoreka [JOK
1 X U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMHUYECKHN COCTaB KJIeTKHU. Boja u | 0 0 bubnuorexa [IOK
MHHEpAJIbHBIE COIN https://m.edsoo.ru/863e674¢
bu6numorexa [IOK
5 b .C 0 1 0 0
CAIEH, OCTAB I CTPOCHHE BETIO hitps://m.edsoo.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue | 0 05 bubnnorexa [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edsoo0.ru/863e6b72
(dhepMeHTOB (Ha IpUMEPEe aMHJIA3bl
WJIM KaTajasbl)»
bu6 OK
7 Vraesoasl. JIunuasl 1 0 0 ubsmorexa 11

https://m.edso00.1ru/863e6870




bubmuorexa [IOK

"XKusHeneaTenbHOCTh KIETKU"

8 Hyxnenrosbie kucnorsl. AT® 0 https://m.edsoo.ru/863e6d5c

9 Hcropus u METObI U3yUEHHUS 0 bubnmorexa LIOK
kietku. Kinetounas teopus https://m.edsoo.ru/863e6e88

10 KiteTka kak memocTHas sKuBas 0
cHCTEMA
CtpoeHnue dyKapruOTHIECKON KIIETKH.

Jlaboparopuas pabora Ne 2
«M3yueHue cTpoeHUs KIETOK bub6mmorexa LIOK

11 pacTeHHiA, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1o MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOITpeTapaTax u ux
OIIMCAHUE»

bubnuorexa LIOK

12 OOMeH BeleCTB WIM MeTA00IN3M 0 hitps:/m.edsoo.ru/863¢766¢

bu6nmmorexa [IOK

13 ®otocniTes. XemocHHTe3 0 https://m.eds00.ru/863e¢7¢98

. bubnmorexa [JOK

14 JuepreTHeckmii oOmen 0 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIETKHU. Jlenenue
kieTku. Mutos. JlabopaToprast Bu6morexa [IOK

15 pabota Ne 3 «Habmronenue Muto3a B 0.5 hitps://m.edsoo.ru/863¢7ded
KJIETKaX KOHYMKa KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»

16 buocunres 6enka. Peaknus 0 bubmuorexa [IOK
MaTPUYHOI'0 CUHTE3A https://m.edsoo.1ru/863e796¢
Tpaucnsauus — OGuocuHTE3 OeIKa.

17 O0001IeHrE 3HAHUN 10 TEME 0 bubnnorexa [IOK

https://m.edso00.1ru/863e796¢




Hexnerounsie popMbl )KU3HU —

bu6mmoreka [IOK

18 0
BUPYCBHI https://m.edsoo.ru/863e7540
bu6mmoreka [IOK
19 DopMBI pa3MHOKEHUS OPraHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnuorexa LIOK
20 Meii 0
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJ1eTOK. OIJI0/I0TBOPEHHE.
)1 JlaGopatopHnas padora Ne 4 0.5 bu6nunorexa [IOK
«3yueHne CTpOECHUS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»
2 NuauBuyanbHOe pa3BUTHE 0 bubnmorexa [IOK
OpraHH3MOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o 0 bubnmoreka [JOK
HACJICACTBEHHOCTH U N3MCHUYNBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTU HACIEAOBaHUS
24 npu3HaKoB. MoHOTHOpUIHOE 0 bubamorera HIOK
P ' P https://m.edsoo.ny/863e8878
CKpelIMBaHHe
UTHOPUTHOE CKPEIIMBaHUE. 3aKOH
25 fe3a3ninilor0 Hzi:ne OBaHUs 0 bubamorexa [HOK
4 https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOe Hacle0BaHue
npu3HaKkoB. JJabopatopHas padora Ne
26 5 «M3y4yenue pe3yabTaToB 0.5 bubnmnoreka [JOK

MOHOTUOPUAHOTO U AUTHOPHIHOTO
CKpELMBaHMA Y Jp030(HIIbI Ha
TFOTOBBIX MUKpPOIIpENapaTax»

https://m.edso00.1ru/863e8c60




7 I'eneTuka nona. HacnemoBanue | 0 bu6mmoreka [IOK
[IPU3HAKOB, CLIEIUIEHHBIX C MOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HeHacnencteenHas
U3MEeHUYUBOCTh. JlaboparopHas

)3 pabota Ne 6. M3yuenue | 0.5 bubnnorexa [IOK
MOAU(PUKAITMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BApUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBO»

HacnenctBenHnast ”3BMEHYUBOCTb.

29 JlaGopatopHas pabota Ne 7. «AHanu3 | 0.5 bubnnorexa [IOK
MyTaluui y apo30¢uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIpenapaTax»

30 I'enernka yenoBeka 1 0 bubmmorexa [IOK

https://m.edsoo.ru/863e8d78
PezepaHbliil ypok. O60011eHUE 110

31 TeMe «HaciencTBeHHOCTE U 1 0

W3MEHYHBOCTH OPTAaHU3MOB)
bubnuorexa LIOK

32 Cenerums kak Hayka i npouece ! 0 https:/m.eds00.ru/863e9214

13 MeToabl U JOCTUKEHUS CEJIEKIINT | 0 bu6nuorexa LIOK
pacTeHUl U JKUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHosmorus kak oTpacib | 0 bu6muoteka [IOK
[IPOU3BOJICTBA https://m.eds00.1ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME




11 KJIACC

KonunyectBo yacos DJIEeKTPOHHBIE
Ne Hara uugposbie
n/n Tema ypoxa Beero Kontpoabueie | IpaxTuveckue H3yuyeHHusi | o0pa3oBaTeJIbHbIE
padoThI padoThI pecypehI
N but6mmoreka [JOK
! IBOIONMS M METOJbI €& H3YUCHH I 0 0 https://m.edsoo.ru/863ea20e
) Hcropus pa3BuTus NpeacTaBIeHUN | 0 0 bubnuoreka LIOK
00 »BOIIOLINN https://m.edso00.ru/863e9570
bubnunorexa LIOK
3 Muipoosomions ! 0 0 https://m.edsoo.ru/863e9cle
[Nomynsiust kak neMeHTapHast
€MHMIIA BUJIA ¥ 3BOJIIOLUH.
4 JlaGopaTopHnas padora Ne 1 1 0 0.5 brbmorexa LIOK
https://m.edso0o.ru/863e99c6
«CpaBHEHUE BHJIOB I10
MOP(}OIOrHUECKOMY KPUTEPUIOH
5 JBrkymue cuiibl (3JIeMEHTapHBIC 1 0 0 bubnnoreka [IOK
(axTOpHI) FIBOIIOIUH https://m.edsoo.ru/863e9da4
. bubnuorexa [IOK
6 EcrecTBennblit 0TOOp B €10 GOpMBI 1 0 0 hitps://m.edsoo.ruw/863¢9ed0
Pe3ynbTaThl 3BOMIOLNN:
PUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BUI000pa3oBanue. JlabopaTopHas 1 0 0.5 bu6muoteka LIOK
pabota Ne 2 «Omnucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpPraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepa»
g Hanpasnenus u nytu 1 0 0 bu6nuorexa [IOK

MaKpO3BOJIFOUN

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




9 HeoOpaTtumocTs 3BOMIOLIINN 0

10 HUcTopus xu3HM Ha 3emiie U METOIbI 0
e€ U3y4eHust

1 I'mnore3sl MPOUCXOKIACHUS KUZHU 0 bu6bnuorexa [IOK
Ha 3emuie https://m.edsoo.ru/863eaSab

12 PazButue xxu3HM Ha 3eMiie 1o 3paM 1 0 bubmuorexa [IOK
repruoaamM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl 3BOJIIOINH
PacTUTEIBHOTO U )KMBOTHOT'O MHpA.

13 [TpakTrueckas padora Ne 1 0.5 bubnmoreka [JOK
«/3yueHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
PacTEeHUH U KUBOTHBIX B
KOJUICKLIUSAX )

14 CoBpemeHHas cuctema 0 bubnnorexa [IOK
OpPraHUYEeCKOro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJIIOIMS YeJIOBEKa (AHTPOIIOTEHE3) 0 hitps:/m.cdsoo.ru/863cac2c

16 JBuoxyiue cuibl (hakTophl) 0 bubnnorexa [IOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaAUH BOJIOIUHA 0
YyeJioBeKa

18 YeoBeueckue pachl U IPUPOJHBIE 0 bubnnorexa [IOK
aJjanTaluy YeJIOBEKa https://m.edsoo.ru/863eaeca2
PesepBubriii ypok. O60011eHTE TIO

19 TeMe «BO3HUKHOBEHUE U PA3BUTHE 0
JKU3HU HA 3eMJie»

20 DKOJIOTHS KaK HayKa

21 Cpenpbl 0OuTaHUS U SKOJOTHYECKHe 0 bubnnorexa [IOK




dakTopbl

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

Abunorudeckue GpakTopsl.
JlaboparopHas pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH

22 pacTeHM U3 pa3HbIX MECT 0.5 bubamorera IIOK
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTopHas paboTa
Ne 4. «BnausiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa)
bu6nuorexa LIOK
23 buotueckue axrope! 0 https://m.edsoo.ru/863eb348
DKOJIOrH4eCcKHe XapaKTepUCTUKU
nomynauuu. [IpakTuueckas pabora
24 Ne 2 «Jloacuér mioTHOCTH 0.5
HOIYJISIMIA Pa3HBIX BUIOB
pacTeHumn»
)5 Coo01iecTBa OPraHu3MOB — 0 bubnmnorexa [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI 0 bu6muoteka [IOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEIN IKOCUCTEMBI.
27 DKOJIOTHYECKUE MUPAMUJIBIL. 0 bubmmorexa [OK
N https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucteM. Cykueccus
)% [IpupoaHbIe SKOCUCTEMBI. 0
AHTpONOTeHHbIE SKOCUCTEMBI
29 O0600611eH1Ee 3HaHUI IO TeMaM: 0
cpena oOUTaHUS M SKOCUCTEMBI
30 buocdepa — rnodanbHas 0 bubnnorexa [IOK

IKOCHCTEMA 3eMIIH

https://m.edsoo.ru/863ebb5e




31 3aKOHOMEPHOCTH CYILIECTBOBAHUS | 0 bubnnorexa [IOK
ouochepsl https://m.edsoo.ru/863ebd 16

32 UYenosedecTBo B Orochepe 3emin 1 0

13 CocymiecTBoBaHUE TPUPOIBI U 1 0 bu6mmoteka [IOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PeseprubIil ypok. O6001ICHHE TEMBI

34 «Coo011ecTBa 1 9KOJIOTUIECKHE 1 0
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

I[IpoBepsiemble NpeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpamMMbl CpeIHero 001ero 00pa3zoBaHus

ChopmupoBaHHOCTH 3HAHUH O MECTE W POJM OHUOJIIOTUU B CHUCTEME
HAyYHOTO 3HaHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTCCTBCHHO-HAYYHON KapTUHBI MHUpPA ¥ HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUICKUX M 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B pPa3BUTHE
Ouosoruy; (pyHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHUS

JKU3HCHHBIX 3a1a4

YMeHHue packpeiBaTh COACp)KaHWE OHOJIOTHYECKUX TEPMUHOB U
MOHSATUHN: KU3Hb, KJIETKA, OPraHu3M; MeTa0om3M (OOMEH BEIICCTB H
MpEeBpaIeHUEe DSHEPruM), TOMEOCTa3 (caMoperyisius), YpOBHEBas
OpraHHu3aIus JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHUE (PETPOIYKIIHS),

HAaCJICACTBECHHOCTb, UBMCHUYNBOCTD, POCT U PA3BUTHC

YMmeHnue uznaraTb OMOJOrMYECKUe TEOpUH (KJIETOYHAsi, XpOMOCOMHas,
MytannoHHasi), 3akonsl (I'. Menaens, T. Moprana, H.J1. BaBunosa) u
yueHHs (0 LEHTpax MHOT0oo0pa3us M MPOUCXOXKICHUS KyJIbTYpPHBIX
pactenuii H.M1. BaBuiosa), onpeneisTh TpaHUIBI KX IPUMEHUMOCTH K

ZKHMBBIM CUCTCEMaM

YMeHue BHaJeTh METOJaMH HAaydyHOrO IIO3HAaHUS B OHOJIOTHUH
(Habmro/leHNe M OMHUCAHME XHMBBIX CHCTEM, IPOLIECCOB M SIBICHU,
OpraHu3andsi ¥ TPOBEJCHHE OMOJIOTUYECKOTO  SKCIIEPHMEHTA,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXIY
HCCJIElyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX PE3YJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHM, TEOPUl M 3aKOHOB; YMEHHE

ACJIaTb BBIBOJAbLI HA OCHOBAHUU MOJTYUYCHHBIX p€3y.]'[BTaTOB)

10 KVIACC

Kon
MpoBePsSIeMOro
pe3yJbTara

1

2

3

4

5

VYMmenue BBIACIIAATh CYHICCTBCHHBIC IIPU3HAKHM BHPYCOB, KIICTOK
IMPOKapuoT MW IYKApHUOT, OOHOKJICTOYHBIX WU  MHOT'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTHM  TMPOIECCOB OOMEHAa  BEHIECTB U
MpeBpalleHus] DHEPTUU B KIETKEe, (OTOCHHTE3a, IIACTUYECKOTO U
SHEPreTHYecKoro  oOMeHa,  XEMOCHHTE3a, MHTO3a,  Meio3a,
OIJIOZIOTBOPEHHSI,  Pa3MHOXCHHUS, WHIUBUAYAJIBLHOTO  Pa3BUTHS

opranu3ma (OHTOTCHE3)




YMeHue OpUMEHSTh MOJy4YeHHbIE 3HaHUS Ui OOBSICHEHUS
OMOJOrMYECKUX MPOLECCOB U SIBJICHUM, I MPUHATUS MPAKTUYECKUX
pelIeHuid B MOBCEAHEBHON KU3HU B LIETAX oOecnieueHns 6€30nacHOCTH
CBOETO 37I0POBbsI M 37J0POBbsI OKPYKAIOLIUX JIFOJIEH, COOIIO/IEHUSI HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXalolleld MPUPOAHON  cpere;
MMOHUMaHUE HE00XO0TMMOCTH HCIIOJIb30BaHUS JIOCTHKEHUI
COBPEMEHHOW OWONOTMM ¥ OMOTEXHOJOTHH JUIsi palOHAIBHOTO

IpUPOAOIIO0JIb30BAHUA

YMmenue pemaTtb 3JIEMCHTAPHBIC T'CHCTHYCCKUC 3adda4d Ha MOHO- H
,I[I/IFI/I6pI/II[HOe CKpCHIUBAHUC, CHCIUICHHOC HACJIICAOBAHUC, COCTABIIATH
CXCMbI MOHOFI/I6pI/II[HOI‘ (8} CKpCUINBAaHUA 1A NpCaACKa3aHusA

HaCJICAOBaHU ITPU3HAKOB Y OPraHu3MOB

YMeHHe BBINOJHATH J1TA0OpAaTOpHBIE M TpaKTHUYECKue pabdoTsl,
coOmonaTh mnpaBwia Tpu pabore ¢ y4eOHBIM M J1a0OpATOPHBIM

o0opynoBaHueM

10

YMeHHne KpUTHYECKH OLEHHBATh W WHTEPIPETUPOBATH MH(OPMAIIHIO
OMOJIOTUYECKOTO COJIEPIKaHMsI, BKIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUS
13 pa3ianuHbIX UcTOYHHKOB (CMMU, HayuHO-TIOMYJIsIpHBIE MaTepHalbl);
STHUYECKHE aCHEeKThl COBPEMEHHBIX HCCJEeIOBaHUN B OHOJIOrHUH,
MeJUIHE, OMOTEXHOJIOTUU

YMeHue co3naBath COOCTBEHHbIE MHUCbMEHHbBIE M YCTHBIE COOOIICHMS,

000011as1 GMOIOTHUECKYI0 HH(POPMAIMIO W3 HECKOJBKUX HCTOYHUKOB,

I'paMOTHO HUCIIOJIB30BATH MMOHATUHHBIN arapar OHOJIOruHn

11 KIJACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeaHero 001ero 00pa3oBaHus

CpopMUpOBAaHHOCTh 3HAHU O MECTE W POJIM OUOJOTHU B CHUCTEME
Hay4YHOT'0 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUHN COBPEMEHHOM
€CTEeCTBEHHO-HAYYHON KapTUHBI MHpPAa U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHUICKUX M 3apyOekKHBIX Yy4EHBIX-OHMOJIOTOB B pPa3BUTHE
O6uosoruy; (QyHKIMOHAIBFHOM TPAMOTHOCTH 4YeJIOBEKa IJIsi PEIICHUs

JKU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEp)KaHHE OHOJOTUYECKUX TEPMUHOB U

TOHSTHM: BUJ, IOIIYJIALUA, FCHO(bOHI[, OBOJIOLUA, ABHXKYIIHUE CHIIBI




(dbakTopsI) 9BOJIOLINH, MPUCTIOCOOICHHOCTh OpPTaHU3MOB,
BH1000pa3oBaHUE, 9KOJIOTUYECKHE (bakTopsI, 9KOCHUCTEMA,
MPOAYIICHTBI, KOHCYMEHTHI, PEIYIICHTHI, Hernu  MUTaHus,

9KOJIOTHYECKas TMpaMKIa, OuoreoreHo3, ornocdepa

VYMeHue uznaraTtb OMOJIOTHYECKHE TEOPUH (IBONIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpHUs  SBOJIOLUH), 3aKOHBl MU
3aKOHOMEpHOCTH (3apojbiieBoro cxojactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiaeHuil u myrei spomonuu A.H. Cesepuosa, yueHus o
ouochepe B.M.  Bepmaackoro), ompenensaTh TPaHUIBI  HX

NMPUMCHUMOCTH K JXUBBIM CUCTCMaM

YMeHue BiaAeTh METOJaMH HAy4yHOTO IIO3HAHUS B OHOJIOTUH
(Habmro/leHNe M OMHUCAHMUE JXMBBIX CHCTEM, IPOLIECCOB M SIBICHUI,
OpraHu3anusi ¥ TPOBEJCHHE OHMOJIOTUYECKOrO  JKCIIEPUMEHTa,
BBIJIBIDKEHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
WCCIIEYEeMbIMH BEJIMYMHAMH, OOBSICHEHHE TMONYYCHHBIX Pe3yJbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX IOHATHM, TEOPU M 3aKOHOB;, YMEHHE

ACJIaTb BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX p€3y.]'[I)TaTOB)

YMmeHnne BBIJIEIIATh CYILIECTBEHHBIE MIPU3HAKA CTPOEHHUS
OMOJOTrMYECKMX OOBEKTOB: BHUJIOB, MOMYNALMNA, TNPOIYLEHTOB,
KOHCYMEHTOB,  pPEIyLEHTOB,  OHOreOIeHO30B U  JKOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HACJICICTBEHHOU U3MEHUYUBOCTH,
€CTECTBEHHOro  0TOOpa, BUA000Pa30BaHUs, IMPHUCIOCOOJECHHOCTH
OpPraHu3MOB, JEHCTBUSA HKOJOTHYECKUX (PAKTOPOB HA OPraHU3MBI,
[IEpEeHOCa BEIIECTB U IIOTOKA YHEPTUU B YKOCUCTEMAX, AaHTPOIIOT€HHBIX
U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH, KPyrOBOPOTa BEILECTB U

OMOreOXMMHUYECKHX ITUKIIOB B Onocdepe

YMeHue [OpUMEHSATh IOJIyY€HHBbIE 3HAaHUS AN OOBSICHEHUS
OMOJIOTMYECKHUX MPOLECCOB U SBICHHUM, Ui MPUHATHS MPAKTHUYECKUX
peIIeHMii B MOBCETHEBHON )XKU3HU B LIENIAX oOecrieueHus: 6€30MacHOCTH
CBOETO 3710POBbsI U 37J0POBbsI OKPYKAIOLIUX JIFOJEH, COOJIIOIEHUSI HOPM
rpaMOTHOIO  MOBEAEHUS B  OKPYXKAIMIEH MNPUPOJHON  CpEAE;
IIOHUMaHHue HCO6XOILI/IMOCTI/I HCIIOJIB30BaHUA JIOCTI/I)KGHI/Iﬁ

COBPEMEHHOM OMOJIOTHH AJIs1 PAllMOHAIBHOTO MPHUPOI0TIOIb30BaAHUS

Vmenue pemaTtb 3JICMCHTAPHEBIC OHOJIOTHYCCKIE 3aaa4u, COCTaBJIAThb

CXEMBI IIepeHOCca BELIECTB M SHEPTUU B 3KOocHcTeMax (L€ MUTaHNs)

YMeHue BBINOJNHATH JIaOOpaTOpHBIE U TMpaKTUYecKue paboThl,
coOntofarh mnpaBwia Mpu padbore C¢ ydyeOHbIM M JAOOPATOPHBIM

o0opymoBaHUEM




YMeHue KpUTHUECKH OLEHUBATh U HWHTEPIPETHPOBATH MHPOPMAIUIO
OHMOJIOTUYECKOr0 COJEPKaHusl, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS

U3 pa3ianuHbiXx UcTOYHHKOB (CMMU, HayuyHO-TIOMYJIsIpHBIE MaTepHAalbl);

’ paccMaTpuBaTh rio0abHbIe IKOJOTUIECKUE poOIeMbI
COBPEMEHHOCTH, (JOPMHPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
HO3UIHIO
YMeHue co3aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHbBIE COOOIIEHUS,
10 000011128 GMOJIOrMYECKYI0 HH(POPMALIUIO U3 HECKOJIBKUX MCTOUYHHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUMHBIN arrapar Ouosorun




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMI)Iﬁ JIEMEHT COACPKAHUSA

buonorus xkak HayKa

1.1

buonorust — Hayka o xwuBoW mnpupone. Ponp Ouonoruu B (QOpMHUPOBAHUU

COBPEMEHHOM HayqHOU KapTHHBI MUpa. CucTemMa OMOIOTrHYECKUX HAyK

1.2

Metoapl TMO3HAHUS KUBOW TpHUPOABI (HAOMIOACHUE, DKCIIEPUMEHT, OMHCAHUE,
U3MEpeHue, Kiaccuukamus, MOJETUPOBaHUE, CTAaTUCTHYECKas oO0paboTka

JTAHHBIX )

JKuBBIE CHCTEMBI U UX opraHusanusa

2.1

Xusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3yudeHus Omosnoruu. CBoicTBa

OHOCUCTEM U UX pa3zHooOpa3ue

22

YpoBHU oOpraHu3aldu OUMOCHCTEM: MOJIEKYJISPHO-T€HETUYECKUH, KIETOYHBIH,

OpraHU3MEHHBIN, MOMYISINOHHO-BUA0BOM, 3KOCUCTEMHBIN, O1OChepHBIH

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUH COCTaB KJIETKH. XHWMHYECKHE DJIEMEHTBhI: MaKpO3JEMEHTHI,
MHKpO3JIEMEHTBl. Bona u MuHepanbHble BemecTBa. QOYHKIMH BOAbI H

MHHCPAJIBbHBIX BEIICCTB B KIICTKE. HonnepmaHI/Ie OCMOTHYECKOI0 OanaHca

32

benku. CoctaB u crpoeHHe OeTKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3amenumble © 3aMeHMMBIE AMHHOKHUCIOTBI. AMMHOKHUCIIOTHBIM COCTaB.
YpOBHU CTPYKTYphl OEIKOBON MOJIEKYINbI (IEPBUYHASL, BTOPUYHASI, TPETUYHAS U
YETBEPTUYHASI CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonornyeckue
GbyHKIMH OETKOB.

®epMeHTHl — OuoNornueckue kartanuzatopbl. CTpoeHue (epmMeHTa: aKTUBHBIM
1neHTp, cyoctpatHas crenupudHocts. Kodepmentsl. Burtamunbl. Otnnyus

q)epMeHTOB OT HCOPraHNM4YCCKUX KaTallnu3aToOpOB

33

VYraeBoasl: MOHOCaxapuabl (IJIIOKO3a, pub03a U J1e30KCUpru003a), Tucaxapuibl
(caxapo3a, JaKTO3a) W TOJHCaxapuabl (Kpaxmaji, TJIMKOIeH, IIeJUII0JI03a).
buonoruueckue GyHKIUHU YTIIIEBOJIOB.

Jlumuael:  Tpurnuuepuasl, — crepounabl,  ¢ochomunuasl.  ['mapodunbHO-
runpodoOHbIe cBOMCTBAa. buonormueckue ¢yHkmu smnuaoB. CpaBHEHHE

YIJI€BO4OB, OCIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunoseie kucnotel: [IHK u PHK. Hykiieotuabl — MOHOMEpBI HYKJIEMHOBBIX




kucioT. Crtpoenne u ¢(ynkmum JIHK. Ctpoenne u ¢dynxkumum PHK. ATO:

cTpoeHue u pyHKIII

3.5

MuTtonorus — Hayka o kietke. Kinerounas reopus. MeToasl U3yuyeHus KIETOK

3.6

Krnerka kak nenoctHas xuBasi cucreMa. OOmMe NMPU3HAKU KIETOK: 3aMKHYTas
HapyxHass mMemOpana, monekyasl JJHK kak renermueckuil anmapar, cucrema

cuHTe3a OeJKa

3.7

Tumnel KIETOK: 2yKapuOTHYECKast M MpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHUecKoi  kieTku. Kiierounas creHka Oakrtepuit. CtpoeHHe
AYKApUOTUYECKON KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, MUBOTHOW H

rpUOHOMN KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, WX
¢byukiumu. [InazmaTtryeckas meMOpaHa, e€ cBoiicTBa U ¢pyHkuuu. [uronnasma u eé
opraHonipl. O HOMEMOpaHHbIE OpPraHOMbl KJIETKU: SHIOIUIa3MaTHuYecKas CeTh
(OIIC), ammapatr T'onbmxu, nusocoMsl. [lodyaBTOHOMHBIE OpraHOMIBI KIETKH:
MUTOXOHJIpUH, IUIacTUAbl. [IponcxokaeHue MHUTOXOHAPUN W IUTacTHI. Bunbl
wiactua. HememOpaHHbIE OpraHoOMIbl KIETKH: PHOOCOMBI, KJIETOUHBIA LEHTD,

PECHUYKH, KIyTUKUA. DYyHKIIMKM OpraHOUIOB KIETKU. BriroueHus

3.9

Snpo — perynasaTopHblii HeHTp KieTku. CTpoeHue snpa: siepHas 000J0dYKa,

KapHoIUIa3Ma, XpPOMAaTHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpancnopT BEmECTB B KIIETKE

H(I/I?;HCI[C?ITGJ’IBHOCTI) KIJIICTKH

4.1

Ob6men BemiecTB, Wi MeTabomu3M. AccuMuisiius (IUIACTUYECKUl OOMEH) U
TUCCUMUIIALINS (PHEPTreTHUECKUid OOMEH) — JBE€ CTOPOHBI €JUHOr0 MpoIliecca
MeTtabonu3Ma. Tumbl oOMeHa BelIeCTB: aBTOTPOGHBINA U reTepoTpodHbiid. Pomib

(bepMeHTOB B OOMEHE BEIIECTB M MIPEBPAILEHIH YHEPTHU B KIETKE

4.2

®dotocunre3. CBeToBas U TeMHOBas ¢asbl porocunresa. Peakuuu dorocunTesa.
OddextuBHOoCTh PoTOoCHHTE3a. 3HAYeHHE (OTOCUHTE3a IS KU3HH Ha 3emile.
Bnusaue ycrmoBuii cpenbl Ha (OTOCHHTE3 U CIIOCOOBI TIOBBIIICHHUS €r0
MIPOJYKTHUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XemocuHTe3. XEeMOCHHTE3HMpYIoIue OakTepuu. 3HAYCHHE XEMOCHHTe3a ISt

JKU3HU Ha 3emiie

4.3

4.4

DHepreTuyeckuii OOMEH B KJETKe. PacuieruieHne BelIecTB, BBIJIECTIEHUE U
AKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTalbl SHEPreTHYECKOTO OOMEHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOAHOE OKHCIECHHWE, WA KIETOYHOE

neixanue. DPHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEeHa

Peakiun matpuuHoro cunresa. ['enernueckas nadopmanus u JIHK. Peanuzamus

reHeTHYeCKOH MHpOpMaIuu B KJIETKe. | €HeTHYeCKud KOA W €ro CBOMCTBA.




Tpanckpunius — matpuuablii cuHTe3 PHK. Tpancnsuus — OuocuHTe3 Oenka.

KonupoBanue amuuokucioT. Ponbs pubocom B OnocunTe3e Oeika

4.5

Hexnertounsle dopmbl xu3Hu — BuUpychl. Mctopust otkpeiTust Bupycon (.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMS M KU3HENEATEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3sHu pacTteHuMH, >XKMBOTHBIX M 4YEJIOBEKAa, BbI3bIBAEMbIE
BUpycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3oyaurens CITN/a.

[IpodunakTuka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUI

Pasmuoxenne n WHIAWBUAYAJIBbHOC PA3BUTHUEC OPTaHN3MOB

5.1

Knerounslii 1wk, wWiM JKU3HEHHBIM UMKI KiIeTku. MHTepdasza u muto3.
[Ipomeccrl, mpotekaromue B uHTepdasze. Permmukamms — peakiuss MaTPUYHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpomMOocOMHBIH HAOOp — KapHOTHIL.
JIUMITONAHBIA W TalIOMJHBIA ~ XPOMOCOMHBIE  HAaOOpBl.  XPOMaTHBI.
[uromornyeckue OCHOBbI PA3MHOKEHUS U HHIMBUAYAJIbHOTO Pa3BUTHS
OpPraHu3MOB.

Henenune kierkn — muto3. Craaum muto3a. [Iporeccel, mpoucxonsiiue Ha

pPa3HbIX CTAAUSAX MUTO3a. bUOIOrHUeCcKnidi CMBICII MUTO3a

5.2

@®opMbI pa3MHOXKEHHsSI OpPraHU3MOB: Oecronoe W mojoBoe. Buuel Gecmosoro
pa3sMHOXCEHHUS: JeNICHHEe HaJBOE, IOYKOBAHHUE OJHO- ¥ MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHMPOBAHUC OPTraHU3MOB, €I'0 3HAUCHUC IJI CCICKINN

53

[TomoBo€ pa3MHOKEHHE, €TO OTINYHUS OT OECIIOIOTO.
Metios. Cragum wmeiioza. [lpouecchl, MPOMCXOASIIME Ha CTaausIX Meio3a.
[ToBenenne xpomocom B Mmeno3e. Kpoccunrosep. buonoruueckuid cmbICa M

3Ha4YeHUe Mero3a

54

["ameTorene3 — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK y KUBOTHBIX. [lomoBbIe
JKEJe3bl: CEMEHHHUKHN U MYHUKH. OOpa3oBaHHE M Pa3BUTHE TMOJOBBIX KIETOK —
ramer (CriepMaTo30Hl, SUIEKIETKA) — criepMaTorene3 u ooreHes. OCoOEHHOCTH

CTPOEHUSA SIMUEKJIETOK U criepMaTo30uA0B. OmnoaoTBopenue. [lapreHorenes

5.5

WunuBuayansHoe  pa3BuUTHE  (OHTOreHe3).  OMOpPHOHANBHOE  pa3BUTHE
(aMOpuoreHes). Dtanbl YMOPHOHAIILHOTO Pa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisuus, oprasoreres. IToctaomOpuoHansHOe pazButue. TUMbI
NOCTAMOPHOHAJIBHOTO Pa3sBUTHA: NpSIMOe, HENpsMoe (JIUuMHO4YHOe). BrusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CHOCOOHBIE BBI3BIBATh BPOXKIEHHBIE
YpOACTBA.

PocT u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTaauu pa3BUTUA

HaCJ’IC,Z[CTBCHHOCTB H U3SMCHYUBOCTHb OPIraHU3MOB




6.1

[Ipenmet u 3amaun reHeTuku. Mctopus pa3BuTHs reHeTUKH. Britaa poccuilckux
U 3apyOexHbIX Y4YEHBIX B pa3BUTHE TIEHETUKU. MeToapl TeHETHKHU
(rubpugonoruyeckuii, LUTOTEHETUYECKUN,  MOJIEKYJISIPHO-T€HETHUECKUM).
OcHoBHbIE TeHEeTHYEeCKUE MOHATHA. | eHeTuueckasi CUMBOJIMKA, UCIIONIb3yeMas B

cxemax CerHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTU HACJEIOBaHUS MPU3HAKOB, ycTaHOBJIEHHble . MeHnnenem.
Mounoru0OpuaHoe ckpeluBaHue. 3aKkoH eAMHOo00pa3us THUOPHIOB TMEPBOTO
nokoneHus. IlpaBuio JOMUHUpOBaHUS. 3aKOH pAacIICIUIEHHS MPU3HAKOB.
I'unoresa unctoTel ramet. [loyiHOE ¥ HEMOJIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe CKpeliMBaHue. 3aKOH HE3aBHCHMOTO HACJEIOBAaHUS MPHU3HAKOB.
[uroreHeTn4yeckue OCHOBBI JTUTHOPHUIIHOTO CKpEIIMBaHUSA. AHAIM3UPYIOIIEe
cKkpemuBanue.  Vcmonp30BaHWE ~— AQHAIM3UPYIOMIETO  CKPEIIUMBAHMS — JJIA

OIIpe/eNICHUs] TEHOTHUIIA 0CO0U

6.3

6.4

CuenuieHHoe HacienoBaHue Hpu3HakoB. Pabora T. Moprana mo cremieHHOMY
Hacjle0OBaHUI TIeHOB. HapymieHwe cremieHus TE€HOB B pe3yJbTaTe
KpOCCHHIoBepa. XpOMOCOMHasi Teopusi Haclle[ICTBEHHOCTU. [‘eHeTnueckue
KapThlL.

I'enernka mosa. XpOMOCOMHOE OIpeAeTeHHe IMoja. AYTOCOMBI U TIOJIOBBIE
XpoMocoMbl. ['omoramerHsle U rereporameTHble opraHusMmbl. HacnepoBanue

IIPHU3HAKOB, CHUCIUICHHBIX C II0JIOM

W3meHnunBoCTh. BUIbl M3MEHUYMBOCTH: HEHACJEACTBEHHAs M HAcJEICTBCHHAs.
Pone  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(GUKAITMOHHOW W3MEHUYMBOCTH. BapwalmoHHBIA psSa W BapHallMOHHAS
kpuBasi. Hopma peakuumu mnpusHaka. KoignyecTBeHHblE UM KayeCTBEHHBIE

IPU3HAKH U UX HOPMA PCAKIIHUU. CBoiicTBa MOI[I/I(I)I/IKaI_[I/IOHHOI‘/’I U3MCHYMBOCTHU

6.5

HacnencrBeHHasi, WIM TE€HOTHIWYCCKAas, M3MEHUYMBOCThL. KoMOMHAaTHUBHAS
W3MEHUYUBOCTh. Meio3 W TOJNOBOM TMpollecC — OCHOBA KOMOMHATHBHOMN
W3MEHUYMBOCTH. MyTalMoHHas U3MEHYMBOCTh. Kiaccupukamus MyTaruii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. YacToTa U MpUYMHBI MyTaluil. MyTtareHHble
(akTopbl. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEACTBCHHON n3MeHunBoct H. .

BasuioBa

6.6

I'enetuka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJBI TE€HETHKHU
YeJI0BeKa: reHeaIOTHUCCKUM, OIU3HEIOBEIH, IIUTOr€HETUUCCKUM,
OMOXMMHUYECKHH, MOJEKyIspHO-TeHeThuYecKuil. COBpEeMEHHOE OIpesesieHne
reHOTHUIIA: MMOJITHOICHOMHOE CCKBCHUPOBAHHUE, TCHOTHUIIMPOBAHUEC, B TOM YHUCIIC C
momonipto [Il[P-amanmm3a. HacnencTBeHHble 3a00IeBaHUS 4YEJIOBEKA: T'CHHBIC
0oJie3HM, OOJIE3HU C HACJICICTBEHHOW IMPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIC

6osne3nu. ComaTHueckue M TeHepaTHBHble MyTauuu. [IpUHUOUOBI 370pOBOTO




oOpaza KW3HHM, AUATHOCTUKH, NPOPWIAKTAKA U JICYEHUS TEHETHYECKHUX
Oose3Heil. MequKo-TeHETHUYECKOEe KOHCYIbTHPOBAHUE. 3HAYCHHE MEIUIIMHCKOMN

ICHCTUKHU B IIPEAOTBpAIICHUN U JICUCHUN I'CHCTHYCCKUX 3a00JI€BaHNH Y€EIOBEKA

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUI

7.1

Cenexuusi Kak Hayka M Ipoliecc. 3apoKICHHE CEJIeKLUUU U JIOMECTHKAI[Ms.
Yyenne H.M. BaBunoBa o0 meHTpax MNPOUCXOXKIEHUS W MHOTO0Opa3us
KYJIbTYPHBIX pacTeHHi. LIeHTpbl IpOUCXO0XKACHUS TOMAIIHUX >KUBOTHBIX. CoOpT,

opoJia, IMTaMM

7.2

CoBpeMeHHbIE METOABI CENeKIMH. MacCOBBbI W WHIWBHIYAJTbHBIA OTOOpPHI B
CENIEKIIMM PAcTeHHl W >KUBOTHBIX. OIlleHKa 3KCTephepa. bIM3KOpOACTBEHHOE
ckpemuBanue — UHOpuauHT. Yucrtas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUMH.
I'eteposuc, nnu rubpuaHas cuna. HepoJcTBeHHOE CKpelluBaHUE — ayTOPUAMHI.
Otnanénnas rubpuamzanus U e€ ycmnexu. VICKycCTBEHHBI MyTareHe3 U
MOJIYYeHUE NOJUIIONI0B. JIOCTHXKEHUSI CEJNEeKUMU pacTeHUM, >KUBOTHBIX U

MHUKpPOOPTaHHU3MOB

7.3

buorexHosoruss kak oTpacib IPOU3BOACTBA. I'€HHas HHXKEHepus. OTallbl
co3nanust pexomOuHanTHOM JIHK u Tpancrennsix opranm3moB. Kierounas
nmkeHepusa.  Kierounsle  KynbTypbl.  MEKpPOKIOHQJIBHOE  Pa3sMHOKECHHE
pacreHnii. KioHHpoBaHME  BBICOKOIIPOMYKTHUBHBIX  CEJIBCKOXO3IMCTBEHHBIX
OpraHu3MoOB. JKoJIOrMueckue M studeckue mnpodiemel. 'MO — renermuecku

MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

OBOJIIOIIMOHHAS ouosorus

1.1

DBOJIIOLIMOHHAs Teopus U €€ MECTO B OMOJIOTHH.

CugerensctBa  3Bosounu.  IlameoHTonoruueckue:  MOCIENOBATENBHOCTD
NOSABICHUS. BHUJOB B IAJIEOHTOJIOTMYECKOM JIETONMCH, MEpPEeXOaHble (HOPMBI.
buoreorpaduueckue: cxonctBo M paznuuve ¢ayH U GIOp MATEPUKOB H
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJICTBA U Pa3InyMsl SMOPHOHOB Pa3HbIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITGHLHO-aHaTOMI/I‘-IeCKI/IeI T'OMOJIOTUYHBIC, aHaJIOTUYHBIC,
pPYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUECKHE: CXOJICTBO
MCXAaHHM3MOB HACJICACTBCHHOCTHU M OCHOBHBIX METa00INIECKNX HyTefI Y BCEX

OpTraHu3MOB




1.2

OpomtonronHass teopuss Y.  JlapBuna. Ilpenmnochbuik  BO3HUKHOBEHMS
JapBUHM3MA. JIBMKyIIMe CHIIBI 3BOJIIOLMM BUIOB 1o JlapBuHY (M30BITOUYHOE
Pa3SMHOXKCHHE IIPpHU OTPaHUYCHHOCTHU PECYypPCOB, HGOHpGI{GJ’IéHHaﬂ U3MCHYHNBOCTD,

O6opnba 3a CyIecTBOBaHKE, ECTECTBEHHBINH 0TOOP)

1.3

Cunterndeckass teopust sBomonun (CTD) u ocHOBHblE €€ MOJOKECHUS.

MukposBostonust. [Tomysainus kak eqMHULA BUIA U BOJKOLUHA

1.4

JBwxynme cuibl ((akTophl) 3BOJIIOLMU BHUIOB B HIpupoje. MyTaluOHHBIN
nporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTH. llomymsiiuoHHbIE BOJIHBI U Apeiid
reHoB. M3omsamust u murparus. EcTecTBeHHBIM 0TOOp — HampaBJsOMUN (GakTop
sBomoLnd. POpMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOneHHOCTh  OpPraHUM3MOB Kak —pe3yiapTaT dBojtouuu. [Ipumepst
pucnocoOIeHUH y opraHu3MoB. ApoMopd03bl U UANO0AJANTALHH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHOBHBIE (POPMBI BUI00OPA30BaHMS:

reorpaduieckoe, IKOJIOTHIECKOe

1.5

MakposBomtorist.  Popmbl  3BoNOLMHU:  (WIETHYECKas,  JUBEpPreHTHas,

KOHBEpreHTHasl, napamienbias. HeoOpaTtumMocTh 3BOOLUHT

Bo3HUKHOBEHUE U Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHaydHbBIE TpENCTaBICHUS O 3apOKACHMM JKW3HM. HaydHble rumnoressl
BO3HUKHOBEHUS XM3HM Ha 3emie: abuoreHes M maHcrnepMusa. XHUMHUYECKas
SBOJIIOLMA. ODKCIEPUMEHTAIBHOE IMOATBEPKICHUE XUMHUYECKOM SBOJIIOIUH.
Hauvanpubie stanbl Ononornyeckoil spomonuu. I'unoresa PHK-mupa. Ilepsoie

KJICTKU U UX DBOJIXOIHS. cDOpMHpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

22

PasButne xusHu Ha 3emusie mo 3pam u nepuojaM. Karapxeil. Apxelickas u
npoTepo3oiickas dpel. [lanmeo3olickas 3pa U €€ TEepUOABl: KEeMOPHICKHIA,
OPIOBUKCKHM, CHIYPUMCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IEPMCKHI.
Me3o30lickas 3pa U €€ epuoabl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

KaitHo3zoiickass 3pa u €€ mnepuoAbl: NAJICOreHOBBIM,  HEOTCHOBBIH,
AQHTPOIIOICHOBBIM. XapaKTepUCTHKA KIMMara U TEOJOTMYECKUX IIPOLECCOB.
OcCHOBHBIE ATaIbI YBOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMOp(]o3bl y
pacTeHUid M JKUBOTHBIX. [losiBI€HME, pacuBeT M BBIMUPAHHME TPYII KUBBIX

OpPraHNU3MOB

2.3

CucremMa OpraHMyeckoro Mupa Kak oOTpaxeHue -HBojouud. OCHOBHBIE

CUCTEMATUYCCKHUE I'PYIIIBI OPTaHNU3MOB

24

OBoironus 4enoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3Butue mpencraBieHH O

MPOUCXOKACHUN YCJIOBCKA. MGTOI[BI HU3YUCHHUA AHTPOIIOrceHE3a. CXOI[CTBa u




pa3IUyus YeIoBeKa M KHUBOTHBIX. CHCTEMAaTHYeCcKOe TOI0KECHHUE YEIOBEKa.
JBmwxynme cuibl (GakTopsl) aHTpornorenesza. HacnencTBeHHass N3MEHYHBOCTD U
ecTecTBEHHbI 0TOOp. OOmecTBEHHBII 00pa3 KHU3HH, W3TOTOBICHHE OpPYIHil

Tpy[a, MBILLJICHUE, PEYb

2.5

OcCHOBHBIE CTaAUM U BETBH 3BOJIOLUU YEJIOBEKAa: aBCTPAJIONMUTEKH, YeaoBek
ymenslid, YenoBek mnpsaMoxondmui, YenoBek HeaHAepTanbckul, Yenosek
pa3ymHbId. Haxoaku MCKONaeMbIX OCTAaHKOB, BpPEeMs CYIIECTBOBaHUS, 00JacTb

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HH, OpYAUs

2.6

UYenoBeueckue packl. OCHOBHBIC OOJIBIIIME PAChl: €BPOIECOUIHAS (€Bpa3HiicKas),
HErpO-aBCTPaIOU THAS (3KBaTOpHANIbHAS ), MOHTOJIOMTHASI (a3uatcko-
amMepuKaHcKas). UepThl MPUCIIOCOOICHHOCTH TPEICTAaBUTENICH YeI0BEYECKUX Pac

K YCIIOBUSIM CylIecTBOBaHUA. EMMHCTBO YenoBevyeckux pac. Kpurtuka pacuzma

OpraHu3Mbl 1 OKpyXarolias cpeqa

3.1

OKoJjorusi Kak Hayka. 3aJadd U paszeibl dKOJOruu. MeToapl AKOJIOTMUYECKUX
UCCIIeIOBaHUH. DKoorndeckoe MUpoBo33peHue. Cpenbl 0OUTaHHUsI OPraHU3MOB:

BOJHAasA, HA3CMHO-BO3AYIIIHAA, TIOYBCHHAA, BHYTPHOPIraHU3MCHHAs

3.2

Okonornyeckue  ¢axtoppl. Knaccudukanus — skomorndeckux — (pakTopos:
abuoTHuecKkue, OMOTMYECKHE W aHTPONOreHHble. JleficTBue 3KOIOrMyYecKux

(bhakTOpOB Ha OPraHU3MBbI

33

AbGunotndeckue (QakTophl: CBET, TeMIlepaTypa, BIaXXHOCTb. DOTONEPHOAU3M.
[IpucriocoOnenust OpraHU3MOB K  JEHCTBUIO aOMOTHYECKHX  (aKTOpOB.

buonornueckue puTMbl

3.4

buotnueckue Qaxrtopbl. Buael OMoTMdecKMX B3aWMOJCHCTBUIN: KOHKYpEHLHS,
XUITHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCanu3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M,  HeHTpaiu3M. 3HaueHue  OMOTHYECKHX

B3aHMMOJCUCTBUM JJIs CYIICCTBOBAHUA OPIraHU3MOB B ITPUPOJHBIX COO6IJ_ICCTB3.X

3.5

DKOJIOTUYECKHE XAPAKTCPUCTUKU MOMMyJIsAUH. OcHOBHEBIE IIOKa3aTCIIn
nomyJsiquu: 4YUCJIICHHOCTb, INIOTHOCTb, POXAACMOCTb, CMCPTHOCTb, IIPUPOCT,

Murpauus. JJuHaMyuKa YUCJIEHHOCTH MOMYJISIIUY U €€ PeryIsiius

Coo01ecTBa 1 DKOJIOTHUYECKUE CUCTEMBI

4.1

CoobmecTBO opraHu3mMoB — OwuoreHo3. CTpyKTypsl OHOIIEHO3a: BHIOBafd,
MPOCTPAHCTBEHHAs, Tpoduueckas (mwmeBas). Bunbl-momuHanTel. CBS3H B

OonoIeHO3€e

4.2

DKOJIOTHYECKUE CHUCTEMEI (BKOCI/ICTCMBI) . Tlomstme 00 »dKocHUCTEMEe H




ouoreoneHo3e. @OyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BeIecTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpodpuyeckue (muIIEeBblE) YpOBHU O3KOCHCTEMbl. [luieBble LieMW U CETH.
OcHOBHBIE TIOKa3aTEIN HIKOCUCTEMBI: OuomMacca, MPOAYKIHSA. ODKOJIOTHYECKUE
NUpaMUIbL: TPONYKIMH, YHCICHHOCTH, Ouomacchl. CBoOICTBa 3SKOCHUCTEM:

YCTOMUYMBOCTb, CAMOPETYIISIIMS, pa3Butue. Cykieccus

4.3

[TpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMa XBOHHOIO MU
[IMPOKOJIIMCTBEHHOTO Jieca.

AHTpOINOTreHHBIE HKOCUCTEMBI. ATPO3KOCHCTEMBI. YpO03KOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak daktop ycroitunBocTH dkocucteM. CoxpaHeHue

OMOJIOTMYECKOTr0 pa3HOOOpa3us Ha 3emiie

4.4

Vuenne B.W. Bepnaackoro o Ouocdepe. ['panHunpl, coctaB M CTPyKTypa
ouocheprr. XKusoe BemectBo u ero ¢ynkuuu. OcobeHHOCTH OHOChepbl Kak
ro0anbHOM JKOCHCTeMbl. JlMHamMHu4yeckoe paBHOBecME W oOpaTHasi CBA3b B
ouoctepe. KpyroBopoTsl BEmIeCTB W OHOTCOXMMUYECKUE IUKIBI 3JIEMCHTOB

(yrmepona, azora). 3oHanbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseyecTBo B Omocepe 3emiu. AHTpPONOreHHbIE M3MEHEHMs B Ouocdepe.
['moGanbHbIEe HKOJIOTHUECKUE TPOOIIEMBI.
OcHOBa palMOHAIBHOIO  YNpaBJIEHUS MPUPOAHBIMH pecypcaMH U HX

HCIIOJBb30BAaHUC. ]_IOCTI/I)KCHI/IH OHOJIOTUH U OXpaHa IIpUupoabl




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus. 10 knacc. [Taceunux B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
[Ton penaknueit [laceunuka B.B. Axkunoneproe obimectBo «M31aTenbcTBO
«IIpocBemenue

* buonorus. 11 knacc. ITaceunuk B.B., Kamenckmit A.A., Pyomos A.M. u ap.;
ITox penaxuueit [laceunuka B.B. Axkuronepnoe o61iectBo «31aTenbCcTBO

«[Ipocemienue»

METOANYECKUE MATEPUAJIBI JJISA YUUTEJIA
buonorus. Iloypounsie pazpadorku 10-11 kmaccel. ba3oBsiit ypoBens. [1on

penakuueit [Taceunuka B.B.YMK"JIunus xuzaun"

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
resh.edu.ru
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