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HOACHUTEJIBHASA 3ATIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTUHM TEOPETUYECKYIO OCHOBY IS
OmpeNeNIeHns] MOAXO0A0B K (OPMUPOBAHUIO COJEpPXKAHUS YYEOHOTrO mpeaMera
«buosorus» cocraBWIM: KOHIENTyajdbHble mnonoxkeHus @PIroC COO o
B3aMMOOOYCIIOBICHHOCTH  II€JIeH, COAEep>KaHUs, pe3yabTaTOB OOy4YeHUs W
TpeOOBaHU K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LEIAX U
NPUHIMIIAX, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
obmero oOpazoBanus B Poccuiickoit deneparnuu, a Takke IOJIOXKECHUSI O
cnenuduke 6uonoruu, €€ 3HaYCHUH B MTO3HAHUU JKUBOU MPHUPOABI U 00ECTICUCHUH
CYILIECTBOBAaHMs 4esnoBedeckoro ooOmiecTBa. CorjacHO Ha3BAHHBIM TOJIOXKEHHUSIM,
oTpeJieNIeHbl OCHOBHBIE (DYHKITUU MTPOTPaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T TpeACTaBlIeHHWE O IeNIX, 00 oOIei
CTpaTreruu OOy4YeHHWs, BOCHHUTAHUS U Pa3BUTHUA OOYYAIONIMXCS CPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpeaenser o00s3aTeNbHOE MNPEIMETHOE
COJIep’KaHWe, €ro CTPYKTYpYy, pacmpeaelieHHue IO pasjeaaM W TeMmaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEIbHOCTh U3yUEHHUsI Yy4eOHOro Marepuaia ¢ yuéToM
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbHOTO
npoiiecca, BO3paCTHBIX 0COOCHHOCTEHN 00y4aronuxcsl.

B nmporpaMmvme 1o OWOJIOrMHM TaKXKe YYHMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM pPe3yJibTaTam
oOydueHuss B (OPMHPOBAHWM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIILHON
NEeATENbHOCTU/Y4EeOHbIX JEHCTBUII O00Yy4YaronIuXCsi MO OCBOEHHUIO COAEpPKAHUS
OMOJIOrMYECKOr0 00pa30BaHMUS.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbI YPOBEHb) peain30BaH
NPUHIIAI TIPEEMCTBEHHOCTH B HW3y4YeHWW OWONoruu, Onaromaps dYemMy B HEH
IpOCMATPUBAETCSl HAMPABJICHHOCTh HAa Pa3BUTHUE 3HAHUM, CBSI3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOT O MUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTAIIUN JIMYHOCTH, SKOJOTUYECKOTO MBILUIEHUS, MPEJCTABICHUN O 3I0POBOM
o0Opa3e XKM3HM M OEPEeKHBIM OTHOIIEHHUEM K OKpYXKaIomeld MPUPOIHON cpere.
[TosTomMy Hapsny ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHM, a Tak)Ke 3HAHUHU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOLIUX B
HUX TIPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH YJIETIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCEIHEBHOM XKU3HU JIJIsl PEIICHUS MPUKIAAHBIX 33/1a4, B
TOM 4YHUCJe: NPO(PWIAKTUKU HACJIEICTBEHHBIX 3a00J€BaHMUIl YeloBeKa, MEIUKO-
I€HETUYECKOI0 KOHCYJIbTUPOBAHUS, 000CHOBaHUS 9KOJIOTUYECKU
IeIeCO00pa3HOr0 TOBECHUS B OKPYXKAIOIIEH MPUPOTHON cpene, aHaiIm3a
BIIMSIHUSL XO3SIUCTBEHHOM NESATENHHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOAHBIX U
HCKYCCTBEHHBIX DKOCHUCTEM. Y CHJIEHHE BHUMAHUS K MIPUKIIATHON HAMpaBICHHOCTH
yueOHoro npeamera «buonorus» mpoAMKTOBAHO HEOOXOAMMOCTHIO OOecCrieueHus



YCIIOBHUH IS pelIeHus] OAHOW M3 aKTyaJbHBIX 3a/1a4 MIKOJIBHOTO OMOIOTMYECKOTro
oOpa3oBaHus, KOTOpas mpeanonaraer (GopMupoBaHve Yy 00yYarolUXcCs
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHWSM JIUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUpa.

buonorus Ha ypoBHE cpemHero oOmero oOpa3oBaHUS 3aHMMAET BAXKHOE
Mecto. OHa obecrnieunBaeT (OpMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAyYHOU KapTHUHE MHpA, paciiupsieT U 0000maeT 3HaHUS O KUBOHM mpupoje, €&
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3allMd W SBOJIOIHUH, CO3MAET
yCIOBUSL  JIJsi: TIO3HAHMSI  3aKOHOB  JKMBOM  mpupoabl, (OpMUPOBaHUS
(yHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M 0Oe3omacHoro oOpasa
KU3HU, YKOJIOIMUYECKOr0 MBIIICHUS], IEGHHOCTHOIO OTHOIIEHHUS K KUBOM MPUPOJIEe
U YEJIOBEKY.

Bonbioe 3HaueHrne OMOJIOTHS UMEET TaKXkKe JIJIsl PEIICHHs BOCIIUTATEbHBIX U
pa3BUBAOIIMX  3alad  CpeaHero  odmero  oOpa3oBaHuWs,  COIMATU3ALNU
oOyuaromuxcs. M3ydyenue 6uonorun obecreynBaeT yciaoBHs Uisi (HOPMUPOBAHMUS
WHTEIUICKTYaIbHBIX, KOMMYHHUKAIMOHHBIX W HMHQPOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIBTYPHI, CIOCOOCTBYET WMHTErpani OWMOJOTHYECKUX 3HAHUU C
NPEICTABICHUSIMHU U3 JAPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH
u reorpaduu. HazBaHHble MONOXKEHHUS O NpeJHA3HAYEHUU Y4eOHOro IpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl ONpEACNIEHUs TMOJAXOAOB K OTOOpYy W
CTPYKTYpUPOBAaHUIO €r0 COJACpKAaHMS, IMPEACTABIEHHOTO B Mporpamme IO
OuoJsIoruu.

Ot60p comepxkanusi yuebHoro npeamera «buonmorusi» Ha 06a30BOM YypOBHE
OCYIIECTBIEH C MO3MIMHN KyJIbTypOCOOOpPa3HOTO MOIXOJa, B COOTBETCTBUHU C
KOTOPBIM OOy4Yaromfecs: JODKHBI OCBOUTHh 3HAHUSA M YMEHHs, 3HAYUMbIC TS
dbopMupoBaHusi 00IIEH KyJIbTYpbI, ONPECISAIONINE aJIeKBaTHOE IMOBEICHUE
YelloBeKa B OKpYXAIoleld MPUPOIHON cpesie, BOCTpPEOOBAHHBIE B MOBCEIHEBHOM
KU3HA W TPAKTUIECKOUN aesTenbHOCTH. Ocoboe MEecTo B 3TOW CHCTEME 3HAHUUN
3aHUMAIOT JIEMEHTHI CO/IEP KAHUS, KOTOPBIE CITYKAaT OCHOBOM /it POpMHUpPOBAHUS
NPE/ICTaBIEHUA O COBPEMEHHOM €CTECTBEHHO-HAY4YHOW KapTHHE MHUpa U
[EHHOCTHBIX  OpPUEHTAIMAX  JIMYHOCTH,  CIIOCOOCTBYIOIIHMX  T'yMaHHU3alUuU
OMOJIOrNYECKOro 00pa3OBaHMS.

CtpykTypupoBaHHe COACpX)aHUs y4yeOHOro Marepuaja B MPOrPaMMe IO
OMOJIOTUM OCYIIECTBICHO C YYETOM TPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
ABOJIONIUU. B COOTBETCTBHUHM C 3TUM B CTPYKType yueOHoro npeamera «buomorusy
BBIJICTICHBI CIIEAYIONINE COAepKaTelbHbIe THHNN: «buonorus kak Hayka. MeTobl
HAy4yHOTOo mo3HaHus», «Kierka xak Ouonoruueckas cuctemayn, «OpraHu3Mm Kak



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

Lens uszyuenuss yueOHoro mnpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOYYAIOIMIMMHUCS  3HAHUSAMHU O  CTPYKTYPHO-(PYHKIIMOHATLHOU
OpraHu3allid JKUBBIX CHCTEM pAa3HONO paHra M NOPUOOPETEHHE YMEHHUI
UCIIOJIb30BaTh ATH 3HAHMS MJII TPAMOTHBIX JIEUCTBUM B OTHOLIEHWH OOBEKTOB
KUBOM MPUPOBI U PELUICHUS PA3TUUYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTmkeHnue 1enu usydeHus: yueOHoro npenmera «buomnorus» Ha 6azoBoM
YpOBHE 00ECTIEUNBACTCS PEUICHUEM CISIYIOIINX 3a/1a4:

OCBOCHHME OOYYaIOIIUMHCS CUCTEMbl 3HAHUH O OUOJIOTMYECKUX TEOPUSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUJIAX, CIYKAIIUX OCHOBOU
s (OPMUPOBAHMS TPENCTABICHUI O €CTeCTBEHHO-HAyYHOW KapTHHE MHUPA, O
METOJ1ax HAyYHOI'O MO3HAaHUS, CTPOCHUH, MHOIOOOPAa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPTaHM3aLMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHbBIX
UCCJIEIOBAHUAX B OMOJIOTHH;

dbopMupoBaHue y OOYy4YaIOIMIMUXCS TMO3HABATEIbHBIX, WHTEJUICKTYaJIbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOLECCE aHaIM3a AAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UAEH M MOJXOJOB K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3aluu;

CTAQHOBJICHHE Y OOyYarommxcs OOmed KyJabTypbl, (YHKIIHOHATHHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBICHUS OKPYKAIOLIEro
MHpa >KUBOW MPUPOJABl HAa OCHOBAHMM 3HAHUN W OMNbITA, MOJIYYCHHBIX IMPHU
U3YYEeHUU OHOJIOTHH;

dopmupoBaHue y oOydalooluxcs YMEHUH WUIIOCTPUPOBATh 3HAUCHUE
OMOJOTMYECKUX 3HAHUW B MPAKTHUYECKOW JAESATENbHOCTU YeENIOBEKa, Ppa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS UYEJIOBEKOM IKHBOM
IPUPOJIBI, HEOOXOTUMOCTH OEPEKHOT0 OTHOIICHHS K HEH, COOIIOCHHS STUIECKUX
HOPM MPHU MPOBEJICHUN OMOJIOTMUYECKUX UCCIEIOBAHUM;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TOBBIIIEHUS YPOBHS
IKOJIOTUYECKON KYIBTYPHI, 111 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

OpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B IOBCETHEBHOM JKU3HU ISl
OLICHKH TOCJIEJICTBUI CBOEH JEATEIbHOCTH MO OTHOLIEHHUIO K OKPYKaIOIIEH cpejie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME M COONIOACHHE Mep NPODUIAKTUKU
3a00JIeBaHUH.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buonorusi», uzydaemasi Ha
0a30BOM YpOBHE, SIBIISIETCSI 00s3aTeNIbHBIM y4E€OHBIM MPEAMETOM, BXOJSIIMM B
COCTaB MpeaMeTHOM obnacTu «EcTecTBeHHO-HAYyUHBIE MPEIMETHI.



JInst uzyueHust OMOJI0ruM Ha 0A30BOM YPOBHE CpeIHETO 0011ero o0pa3oBaHus
orBoautTcs 68 yacoB: B 10 kmacce — 68 vacoB (2 yaca B Heaen0, U3 HUX | yac
no0aBJieH U3 YacT, GOPMUPYEMOH yJaCTHUKAMHU 00pa30BaTEIIbHBIX OTHOIICHUMH ),
B 11 xnacce — 34 yaca (1 yac B Hezeno).



COJEPXAHME OBYYEHUA
10 KIJACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTUM C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (puinocoduei, 3TUKOM, I3CTETUKON U MPaBOM.
Ponp Ouomorum B (OpMUpOBaHMM COBPEMEHHON HAy4YHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metobl TO3HAHUS KUBOUM MPUPOIbI (HAOTIOICHHE, SIKCTIEPUMEHT, OMKMCAHUE,
U3MepeHue, Kiaccupukalus, MOJEeITUPOBaHUE, CTaTHUCTHYecKas o00paboTka
JTAHHBIX).

JdeMoHcTpanuu:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuuel u cxeMbl: «MeToAbl MO3HAHUS KUBOU TPUPOIBIY.

JlaGopaTopHble U NpakTHYecKue padoThl:

[Ipaktuueckass padora Ne 1. «/cmnonp30oBaHUE pPa3IWYHBIX METOJOB MpH
U3YYEHUH OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

JXKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTaudne
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CgoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. Y POBHU OpraHU3AIMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBbIM, TKAHEBbI, OpPraHW3MEHHBIA, MOMYJALHNOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOre0neHOTHISCKHI ), OMOC(EpHBIH.

JdeMoHCcTpanuu:

Tabmuipl U cxeMbl: «OCHOBHBIE MIPU3HAKU KU3HUY, «YPOBHU OpraHU3AIUU
YKABOU IIPUPOIBI.

OO6opynoBanue: Mmojaenb moJiekyiasl JJHK.

Tema 3. XumMnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKUM COCTaB KIETKH. XHMHYECKHE DIIEMEHTBHI: MaKpOJJIEMEHTHI,
MUKpO3JeMEHThl. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BelleCTB B KieTke. llomnepxanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u crpoeHre O€IKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3aMeHnmblie 1 3aMEHHMBbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (IE€pBUYHASA, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAsA CTPYKTypa). XHMHUYECKHE CcBoiicTBa OenkoB. buonormueckue
GbyHKIIMN OETKOB.



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

VYrneBogel:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U Jae30kcupudo3a),
nucaxapuabl  (caxapos3a, JIaKTo3a) M IoJaucaxapuabl  (Kpaxmall, TJIMKOTEH,
1eJuT0J103a). buonorndeckue GyHKIUU YTIIEBOOB.

Jlunuasl:  Tpurnuuepunsl, Gochonmunuas,, crepouabl. [ 'uapoduIbHO-
rupodoOHbIe  cBoiicTBa. buonormyeckue ¢yaknun sumunoB. CpaBHEHHE
yTJIEBOJIOB, OCIKOB U JUMHUI0B KaK HICTOUHUKOB SHEPTUH.

HyxknennoBeie kucnorsl: JHK wu PHK. Hykneotuasl — MOHOMEpHI
HyKJIenHOBbIX KucioT. Ctpoenue u ¢yuknuu JJHK. Ctpoenne u pynknuu PHK.
Buner PHK. AT®: crpoenne u QpyHKIIH.

[utonorus — Hayka o kierke. Kierounas reopus — npumep B3aUMOAECHCTBUSA
ujed u (pakToB B HAYYHOM MO3HAHUU. MeTO/1bl U3yUCHUS KIIETKHU.

Knerka kak menoctHas >kuBas cuctema. OOmmMe NpuU3HAKA KIIETOK:
3aMKHyTas HapyxHas memOpana, monekyiasl JIHK kak renernueckwii ammapar,
cUCTEMa CUHTE3a OelKa.

Tunbel KJIETOK: »yKapHOTHYecKass M mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHHUsl TpoKapuoTHyecKkol kieTku. Kierounas crenka Oaktepuil. CTpoeHme
AYKapUOTUYECKOW KJIIeTKU. OCHOBHBIE OTJIUYUSL PACTUTENBHOM, >KUBOTHOM U
IrpUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTUKOKAIUKC, UX
dbynkiuu. [Tnazmatuueckas memOpana, e€ cBoiictBa u pynkiuu. [lutomnnasma u eé
opranousipl. OnHoMmemOpanHbie opraHouabl kietku: OIIC, ammapatr [Nombmxw,
au30coMbl. IlonyaBTOHOMHBIE OpPraHOMIBl KJIETKH: MHUTOXOHAPHUM, IUIACTHUJBL.
[Tpoucxoxnenne MUTOXOHApUM u 1actua. Bunpbl mmactun. HememOpannbie
OpraHoOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUUKH,
KryTUKU. OYHKIIMY OPraHOUAO0B KJIETKU. BKitoueHusl.

SAnpo — perynsaropHblii 1IeHTp kieTku. CTpoeHue sanpa: sjuepHas o00JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCcTpanuu:

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

Hunarpammel:  «PacnpeneneHne XHUMHUYECKHMX JJIEMEHTOB B HEXUBOU
npupojie», «PacnpeaeneHne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuupsl u cxembl: «llepuoanydeckass TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MoJIeKyJibl BOJIbI», «brocunTes Oenkay, «CTpoeHue MoJeKyJibl Oemkay,
«Ctpoenue ¢pepmenrtay, «Hykneunossie kuciaotel. JJHK», «CtpoeHne MoneKybl



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

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE JJIS MPOBEIACHHUS
HAOJIFOICHU, W3MEPEHH, HKCIIEPUMEHTOB, MHUKPOMpENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie n npakTH4YecKue padorTbl:

JlaGoparopHass pabora Ne 1. «l3ydeHune KaTadIUTHYCCKOW aKTUBHOCTH
dbepMeHTOB (Ha TpUMEpE aMIIIa3hbl WK KaTaasbl).

JlabopatopHass pabora No 2. «/3ydeHue CTpPOCHHS KJIETOK PaCTCHHIA,
KUBOTHBIX U OAaKTEpHil 1MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpenaparax U HX
OMHUCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BeliecTB, WKW MeTa0oIu3M. ACCUMUIIALNS (TUTACTUYECKUN OOMEH) U
JTUCCUMWIAIUS (PHEPreTUYeCKuii OOMEH) — JIB€ CTOPOHBI E€IMHOrO Ipolecca
meTabonu3zma. Ponb 3aKOHOB COXpaHEHUs BEUIECTB W DHEPrUM B TOHHUMAaHUU
MeTaboau3Ma.

Tunbel oOMeHa BellecTB: aBTOTPOodHBINA U rerepoTpodHsiii. Poib ¢pepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHIUU YHEPTUHU B KIIETKE.

®dorocunTte3. CmeroBas u TeMHOBas (a3bl (¢GoTocuHTE3a. Peaknuu
dbotocunTeza. IPpekTuBHOCTL HOTOCUHTE3a. 3HaUeHUE (DOTOCUHTE3A JJISl KUZHU
Ha 3emyie. Biusinue ycnoBuii cpenbl Ha (D)OTOCUHTE3 U CIIOCOOBI TOBBIIICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XEMOCHHTE3UPYIOIHE OaKTepru. 3HAUCHUE XEMOCHHTE3a IS
YKU3HU Ha 3eMIIE.

DHepreTruueckuii oOMeH B KjeTke. PaciierieHue BelecTB, BbIJCICHHE U
AKKyMYJIUPOBAaHHE DHEPrUM B KIJIETKE. OTambl SHEPreTUYecKoro oOMeHa.
I'mukonu3. bpoxenue u ero Buabl. KHCIOpOAHOE OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnurenbHoe dbocdhopunupoBanue. D¢ eKTuBHOCTD
HHEPreTUYECKOro oOMeHa.

Peaknmm wmatpuuyHoro cuHTe3a. [enermueckas wHbpopmanus u JIHK.
Peanuzauust reHetudeckoil MH@oOpManuMu B KIETKE. | €HETHYEeCKUid KOA U €ro
cBoiicTBa. Tpanckpumnuusa — Matpuunslii cuaTe3 PHK. Tpancnsauus — OuocunTes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amMuHOKUCIOT. Ponb pubocom B
OouocuHTese Oemnka.

Heknerounsie popMsbl xu3HU — BUpychl. ctopust oTkpeiThs Bupycos (/1. U.
NBanoBckuit). OcCOOEHHOCTH CTPOCHMSI W JKMU3HEHHOIO IIMKJIa BHPYCOB.
baktepuodaru. bonesnu pacTteHui, KUBOTHBIX W 4YEJIOBEKAa, BbI3HIBAEMBIC
Bupycamu. Bupyc ummyHonedunura genoeka (BUY) — BozOyaurens CITH/]a.



OOpaTHas  TpaHCKpuWIILUs, peBepraza W  uHTerpasa. IIpodunakrtuka
pacrpocTpaHeHUs BUPYCHBIX 3a00I€BaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpl B cxembl: «Tunel muTaHusy, «Mertabonuzm», «MHUTOXOHAPHI,
«IHepreTudeckuii oomeny, «Ximopomiacty, «Porocuntesyn, «Ctpoenue JJHK»,
«CTpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuueckuili Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u >xu3HeHHbIN 1k Bupyca CIIN/a,
Oakrepuodaray, «Permmukamms JJTHK».

O6opynoBanue: Moaenu-antuukanuu «Yasoenne IHK u Tpanckpumimsy»,
«buocunres 6enkay, «CTpoeHue KIeTK», Mojaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, win >KU3HEHHBIM LUK kieTku. WHTepdaza U MUTO3.
[Iponecchl, mpotekaronue B uHTepdaze. Perukaius — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIuTuionHeIi W TAIUIOMJIHBIM ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUJBI.
[uTonornueckue OCHOBBI PAa3MHOXKEHUS W  MHIUBUAYAIbHOIO  PA3BUTHUA
OpPraHu3MOB.

Henenue kinerku — muto3. Craaum muto3a. IIpoueccsl, NpoUCXOasIIne Ha
Pa3HBIX CTAJIUSIX MUTO3a. BUOJIOrHYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi THOENb KJIETKH — aroITo3.

dopMbl pa3MHOKEHHUSI OPTaHU3MOB: Oecrionoe u moyioBoe. Bujsl 6ecrnosnoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAHWE OJHO- W MHOI'OKJIETOYHBIX,
CIIOpo0oOpa30BaHNE, BET€TATUBHOE pa3MHOXkKeHUE. VICKycCTBEHHOE KIOHHpPOBAHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHSI OT OECTIOIO0TO.

Meiio3. Cragun meito3a. Ilpouecchl, NpOUCXOJAIIME HA CTaAusX Meio3a.
[ToBenenne xpomocom B Menose. Kpoccunroep. buonornyeckuii CMbICI U
3Ha4YeHUE Meno3a.

['amerorenes — mpoliecc 00pa3oBaHHsA TOJOBBIX KJIETOK Y JKHWBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU W sSUYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaTo30u[, SHUIEKIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcCOoOEHHOCTH CTPOCHMSI SMIEKIETOK W crepmMaTo3ougoB. OTUIo0TBOpPEHUE.
[TapTeHnorenes.

NunuBunyanbHoe pas3BuTue (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBHOTO PAa3BUTHUSl Y MO3BOHOYHBIX >KUBOTHBIX:
npoOjeHue, racTpynsaius, opraHoreHes. IloctamMOpuoHanbHOE pa3BUTHE. THIIBI
NOCTAMOPUOHANILHOTO PAa3BUTHUSA: TPsSMOE, HemnpsMoe (JIMYMHOYHOE). BrusHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOICTBA.

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

JdeMoHcTpanuu:

Tabmuupl U cxembl: «DOpMbI pPa3MHOKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pAaCTEHUN», «BereraTuBHOE pa3MHOXEHUE
pacteHuit», «Jlenenne kierku Oakrepuity, «CTpoeHHE TIONOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kiierounblii nukny, «Pemmukanus [IHK», «Mwuto3y,
«Meinosz», «lIpsmoe u HenpsamMoe pa3BUTHUEY, «I aMETOreHe3 y MIIEKOIMUTAIOIINX 1
4esioBeKa», «OCHOBHBIE CTaJIU OHTOT€HE3A).

OO6opynoBaHue: MHUKPOCKOTI, MUKPOTIpEnapaThl «CriepMaTo30uibl
MJICKONTUTAIOIIETO», «SHIeKIeTKa MiIeKonuTarnero», «KapuoknHes B KiIeTKax
KOpEIlKa JIyKa», MarHUTHas MOJEJb-anmuiukanus «Jlenenue KIeTku», MOJeNb
JIHK, monens meTtadha3zHOM XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKue padoThl:

Jlabopatopnasi pabora Ne 3. «HaGmroneHue muTO3a B KIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlaGoparopHass pab6ora Ne 4. «l3yueHne CTpOSHHs IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOMPENapaTax».

Tema 6. HacsieICTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTUKU. Mcropus pa3BuTus reHeTUKUA. Poiib nuTonioruu
U SMOpPHOJIOTHMH B CTAHOBJIGHUM TEHETHKU. BKIIam pPOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (TUOPHIOTOTHICCKUH,
UTOIC€HETUYECKUIM, MOJICKYISIpHO-TeHEeTH4YeCKUuii). (OCHOBHbIE T'€HETHUUYECKHUE
noHATUA. ['eHeTnueckass CHMBOJIMKA, UCIIOIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE [. MeHnenem.
MoHoruOpuiHOe CKpEIIMBaHWE. 3aKOH €IMHOOOpa3us THOPUIOB IEPBOTO
nokojenus. llpaBuno pgomuHHMpoBaHWA. 3aKOH PACIICIUIEHUS MPU3HAKOB.
I'mnore3a ynctotel ramer. [1ojIHOE U HEMOJIHOE JTOMHUHUPOBAHUE.

JuruOpuaHoe  CKpeniuBaHuhe. 3aKOH  HE3aBUCHMOIO  HACJIEIOBAaHMUS
npu3HakoB.  lluToreHernueckne  OCHOBBI  JUTHOPUAHOTO  CKpEUIMBAHUS.
Ananusupymouiee ckpemuBanue. Mcrnoap30BaHne aHATM3UPYIOUIETO CKPEITUBAHUS
JUTSI OTIpE/IeTICHUs TEHOTUITa OCOOH.

CuemienHoe HacneioBaHue nmnpuszHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEIOBAaHUIO F'€HOB. HapylieHne cuersieHusi reHOB B PE3yJIbTaTe
KPOCCHHIOBEpA.

XpoMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | €eHETUUECKHE KAPTHI.



I'enernka moma. XpoMOCOMHOE ONpeneneHrne nojia. AyTOoCOMbI U TOJIOBBIE
XpOMOCOMBI. ['OMoraMeTrHele W rereporaMeTHele opraHu3mbl. HacnemoBanue
NIPU3HAKOB, CLEIJICHHBIX C MOJIOM.

N3menunBOCTh. BBl ”3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHASL.
Ponp  cpenpl B HEHACIEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAIIMOHHONW U3MEHUUBOCTH. BapuaimoHHbIN psijl 1 BapualluOHHAS KPUBas.
Hopma peakunn npusHaka. KoinuecTBEHHbIE M KaUECTBEHHBIE NMPU3HAKK U HX
HOpMa peaknun. CBoicTBa MOAU(PUKAITMOHHON H3MEHINBOCTH.

HacnenctBenHasi, wim TE€HOTHNHMYECKas, W3MEHUYMBOCTh. KoMOWHATHBHas
U3MEHUYMBOCTb. Meio3 U TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTanronHast ”3MeHunBOCTh. Kitaccudukanuys MyTanuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYMHBI MyTaluidi. MyTareHabie (paKkTOpHI.
3aKOH F'OMOJIOTMYECKHUX PSAJO0B B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesnepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun yenoBeka. OCHOBHbIE METOAbI T€HETUKH
YyeJI0BeKa: reHeaJIOTMYECKU M, OJIM3HEIIOBBIN, IIUTOr€HETHYCCKUM, OMOXUMUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOE ONpENIETICHNE reHOTHIIA:
MIOJIHOTEHOMHOE CEKBEHHPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCJE C MMOMOUIBIO
[1I1P-ananu3a. HacnencrBeHHble 3a0ojieBaHUS YEIOBEKA: T'E€HHBIE OOJIC3HH,
00JIe3HN C HACJEICTBEHHOM MPEApacioioKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HH.
Comatnueckue W TeHepaTuBHble MyTauud. CTBONOBbIC KieTKU. [IpuHIUIBI
310pOBOr0 00pa3a >KU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JICUECHUSI T€HETUYECKUX
Oose3Hel. MenuKo-reHeTUYeCKoe KOHCYJIbTUPOBAHHME. 3HAUYCHUE MEIUITMHCKOU
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU T€HETUYECKUX 3a00JIeBaHUI YEI0BEKA.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuiet w  cxembl:  «MOHOTHOpHIHOE  CKpENIMBAaHUE U €0
LIUTOI€HETUYECKAST OCHOBA», «3aKOH pACIICIUICHUS M €ro LUTOrE€HETHYeCKas
OCHOBa»,  «3aKOH  YHUCTOTHI  Tamer», «JlurubpumHoe  CKpeniuBaHue,
«Iutomornyeckue - OCHOBBI  JUTHOPHIHOTO  CKpemuBaHus»,  «Meho3y,
«B3zauMopencTeue auIeNbHBIX TEHOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U YENIOBEKa», «l'eHeTuka mnosia», «3aKOHOMEpPHOCTH HAcCJENOBaHUs,
CUEIUIEHHOT0 ¢ TmonoMm», «KapuoTurbl 4YeloBeKa U IKUBOTHBIX», «Bubl
U3MEHUYMUBOCTHY, «MonudukanronHas W3MEeHYMBOCThY», «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpymmn KpoBu», «MyTalluOHHAsE K3MEHUUBOCTH.

OO6opynoBanue: Mozenu-anmMKkauud «MOHOTHOPUAHOE CKpEIIMBaHUEY,
«Henonnoe nomuHupoBanuey, «Jlurnbpunnoe ckpemmuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOI W MHKporpenapar «J/pozoduia» (HopMa, MyTanuu
(OpMBI KPBUIBEB U OKPACKH TeNa), repOapuil «I opox moCeBHOM.

JlabopaTopHbIe M IpaKTHYecKHe padoThbl:

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

Jlabopatopnas padora Ne 6. «M3ydeHrne MoaudUKaIIMOHHOW U3MEHUUBOCTH,
IIOCTPOEHUE BaPUALMOHHOIO psJia U BaApUALMOHHON KPUBOW).

JlaboparopHasi pabora Ne 7. «AHanmu3 MmyTaruil y Apo30(riIbl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuyeckass pabora Ne 2. «CocraBieHHE UM aHAJIU3 POJOCIOBHBIX
4EJI0BEKaY.

Tema 7. Ceniekunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IPOLECC. 3apOXKIACHUE CEJIEKUNH U TOMECTHKALHS.
VYuenue H. W. BaBuioBa o0 I1eHTpaX MOPOUCXOXKACHUS U MHOrooOpasus
KYJIBTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKIEHHUS AOMAIIHUX XUBOTHBIX. CopT,
1I0pOAa, IITAMM.

CoBpeMeHHbIE METOBI CeNeKIUU. MacCoBBI U MHAMBUAYAIbHBIA OTOOPHI B
CENEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa 3KCTepbepa. bIM3KOpoICTBEHHOE
cKpeluBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTHIX JIMHUH.
I'ereposuc, wiu rubpunHas cwia. HepoacTBeHHOE CKpeulMBaHUE — ayTOPHIMHT.
Otrpnanénnas rtuOpuauzauus U €€ ycnexu. VCKyCcCTBEHHbIA MyTareHe3 M
NOJIYYEHUE TIOJUIUIONAOB. JIOCTMIKEHHSI CENEKIMM pAaCTEHHUH, MXWUBOTHBIX U
MUKPOOPTaHU3MOB.

bruorexHonmorus Kak oTpaciib MPOW3BOACTBA. ['€HHAas WH)KEHEpHUs. JTallbl
co3ganust pekomOunantHor JIHK wu Tpancrennsix opranuzMoB. Kiierounas
nHxeHepus. Kierounsie KynbTypbl. MUKpPOKIOHAIBHOE PAa3MHOXKEHUE PACTECHUU.
KiloHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M 3tudyeckue  npoodsembl. MO  —  reHeruyecku
MOJIU(PUIIUPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

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

Tabmunpl U cxembl: Kapta «lleHTpbl NPOUCXOXKICHUS W MHOTo00pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoasl JoMalIHUX >KUBOTHBIX», «CopTa KYJbTYPHBIX
pacreHmity, «OtnanéHnas ruopuausanus», «Padorsl akagemuka M. @. MBanoBay,
«[Tonumnongus», «OObEKThl OuOTEeXHONOTUU», «KieTouHble KyJIbTypbl U
KJIOHHpOBaHue», «KoHCTpynpoBaHue u NepeHoC T€HOB, XPOMOCOMY.

OO6opynoBaHue: MYJISKH TUIO0B M KOPHEILIOA0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03IHCTBEHHBIC PACTCHUSY.



JlaGopaTopHble U IpaKkTH4ecKre padoThbl:

Okckypcuss «OCHOBHBIE METOAbI W JOCTHXKEHUS CEJICKIIMU PACTCHUWA H
’KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOMCIIBITATENILHBIM ~ y4acTOK, B TCIUIMYHOE XO3SWCTBO, J1abopaTOpHIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KIIJACC

Tema 1. IBosroMOHHAsE OMOJIOTHSA.

[Ipenmoceulku BO3HUKHOBEHUS HBOJIIOLMOHHOM TEOPUU. ODBOJIOLHMOHHAS
Teopus U €€ MecTo B Ouosoruu. BiusiHue 3BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CeuzerensctBa »BoNonuu. [lameoHTONOrMYECKHE: MOCIEI0BATEIBHOCTD
NOSIBJICHUS BUJOB B MaJE€OHTOJOTMYECKOM JIETONUCH, TMEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoJICTBO U pazianune payH u ¢paop MaTEPUKOB U OCTPOBOB.

DOMOpHUOJIOrMYeCKHe: CXOJCTBA M Pa3IMyUsl SMOPHUOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAJIOTHYHbIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoJEKYyIIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX META0ONMYECKUX NyTEeH y BCeX
OpPraHHU3MOB.

OomonmonHass teopuss Y. JlapBuna. IlpenanochulkM BO3HUKHOBEHUSA
JapBUHU3MA. J[BWOKyIIME CHUJIBI 3BOMIOIMHU BHAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKXEHUE MPU OTPAaHUUYEHHOCTHU PECYPCOB, HEOIpPEAEIEHHAsT U3MEHYMBOCTD,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN O0TOOD).

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

MukposBomonus. [Tomynsuus kak e1TMHUIA BUIA U 3BOJIIOLUY.

JBrxyiue cuibl ((hakTOphl) SBONIONMK BUIIOB B MpUpPOJE. MyTallMOHHBIH
nporecc ¥ KOMOMHATHBHAsT M3MEHYMBOCTH. [lOmynsiimOHHBIE BOJHBI U JIpeid
reHoB. M3omauus u Murpanusi.

EcrectBennsiit otO0p — HampaBiswonui (aktop sBoaonuu. Dopmel
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3BotoLuu. [Ipumepsl
IPUCIIOCOOJIEHUI Yy Opranu3MoB. ApoMopd03bl U UIH0aaNTAllU K.

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

MakposBomonus. PopMbl  3BOJMIOLUHU:  (DUIETUUECKAsA, IUBEpPreHTHas,
KOHBEpIeHTHasl, mapasuienbHas. HeoOpaTuMoCTh 3BONTIOIUY.

[IpoucxoxaeHne OT HeCHEeUHAIM3UPOBAHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAS paHALIUS.

JdemoHcTpanuu:



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

Tabnuupl u cxemsl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apobIiin
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOpbObI  3a
cyiiectBoBanuey, «EctecTtBeHHbIE 0TOOp», «MHOroodpasue COpTOB pacTEHUN,
«MHoroobpasue  mopoja  KUBOTHBIXY, «[Tomystuny, «MyrauuoHHas
U3MEHUYUBOCTBY», «ApoMopdo3bl», «Mauoananranun», «OOmas aereHepanus,
«/IBmxymue cunbel sBomouun», «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «IIpucmocoO0IEHHOCTh OpPTraHU3MOBY,
«I"eorpaduyeckoe BUA00Opa3oBaHUE), «IKOIOTHUECKOE BUI000PA30BAHUE.

OO6opyoBaHue: KOJJIEKIHMS HACEKOMBIX C PAa3IMYHBIMU THUIIAMU OKPACKH,
HA0Op IJIOIOB M CeMsH, KoJuieKmus «[Ipumepbl 3alMTHBIX MPUCTIOCOOIEHUN Y
KUBOTHBIX», MOjielnb «OCHOBHBIE HAINpaBJICHUS SBOJIOIUNY», O0BEMHAS MOJEIb
«CTpoeHue TOJIOBHOI'O MO3Ta IO3BOHOYHBIX).

buoreorpadguueckass kapra wwupa, KouieKiusi «DopMbl COXPaHHOCTH
UCKOMAEMBIX JKUBOTHBIX M pacTeHWil», monenb ammukauus «llepekpéct
XpOMOCOM», BJaXHble mpenapatbl «Pa3Butne HacekoMoroy», «Pa3Butue
JSATYUIKWA», MUKpomnpenapaT «/pozoduna» (Hopma, myrauud (Gopmbl KpbUIBEB U
OKpacKH TeIa).

JlaGopaTopHble U NpaKkTHYecKUe padoThl:

Jlabopatopnass pabora Ne 1. «CpaBHeHHE BHAOB IO MOpP(}OIOrHUYECKOMY
KPUTEPUION.

JlaGopartopHas padora Ne 2. «Onucanue mpUCIOCOOIEHHOCTH OpraHHU3Ma H
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4dHbIE TPENCTABICHUA O 3apOKACHUM KW3HU. HayudHble THUIoOTE3bI
BO3HUKHOBEHHUSI JKM3HM Ha 3emiie: aOuoreHe3 W MaHCHepMHs. XHUMHUYECKas
ABOMIONMS. AOMOTr€HHBIH CHUHTE3 OPraHMYECKUX BEIECTB U3 HEOPraHUYECKHX.
DKCNEPUMEHTATBHOE OATBEPKICHUE XUMUYECKON 3BOMtoIMU. HavanbHbie ATamnbl
ouonorundeckoi sBojroruu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKHU. llepBble KIETKM W HX SBOIIOLMUS.
dopMUpPOBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxen. Apxeickas u
nporepo3orickas d3pbl. [lameosoiickas 3pa u e€ Tmepuoabl: KeMOPHUHCKUH,
OPZIOBUKCKUH, CUITYPUUCKNN, IEBOHCKUNA, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3so30iickas 3pa U €€ Nepuoibl: TPUACOBBIN, FOPCKUI, MEIIOBOM.

KaiiHo3oiickass »pa W €€ mNepuojabl: MNaJCOr€HOBBIM, HEOICHOBBIM,
AHTPOTIOT€HOBBIN.



XapakTepucTuKa KiIuMaTa U TeoJOTHMYecKHX IporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOLIMM PACTUTEIBHOIO M >KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [losiBIIEHME, paclBET U BBIMUPAHUE TPYMI KUBBIX OPTaHU3MOB.

CucremMa OpPraHM4eCKOro MHUpa Kak oOTpaxeHue »3Boiatound. OCHOBHbIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

DBOJIOLUS YeToBeKa. AHTPONOJOTHs Kak Hayka. PazBurue npeacTaBieHui o
IIPOUCXOXKIAECHUN YeJIoBeKa. MeTtoabpl H3ydeHHUs aHTpororeHe3a. (Cxonctsa u
pa3IuyMs 4eI0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETIOBEKA.

JBmwxymume  cwibl  (pakTopbl)  aHTpomoreHe3a.  HacnencrBeHHas
U3MEHYMBOCTh M  €CTEeCTBEHHbIH o0TOOp. OOIecTBeHHBIH 00pa3 KHU3HHU,
U3rOTOBJIEHUE OPYIUN TPY/A, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIUM W BETBH 3BOJIIOLMHN YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymensii, YenoBek mnpaAmoxomamui, YermoBek HeaHIepTanbCKuM, YenmoBek
pa3ymHblil. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsl CYLIECTBOBAaHHUS, O0JACTb
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPY/IHUS.

UYenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pPachl:  E€BPOIEOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajougHas  (PKBaTOpualdbHAasA),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl  MPUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpuruka pacusma.

JdemoHncTpanun:

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

Tabmunpl 1 cxeMbl: «Bo3nukHOBeHMe COJTHEUHOM CHCTEMBI», «Pa3Buthe
opraHudeckoro wMupay», «PacturenbHas kieTka», <«OKHBOTHas  KIIETKay,
«IIpokapuornueckas KieTka», «CoBpeMEHHas CHCTeEMa OPraHUYECKOrO MHpPay,
«CpaBHEHHE aHAaTOMMUYECKHX 4YEpT CTPOCHHUS 4YEIOBEKa M YEJIOBEKOOOpPa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJIOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eNIOBEKa», «/lpeBHenmme moanm», «peBHue moam», «llepbie
COBPEMEHHBIE JIOIN», «HeI0BeYeCKre pachh».

O6opynoBanue:  Mmymsiku  «[Ipoucxoxaenne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEpTalblla, KPOMAHbOHIIA), CIJIENKH WU
U300pakeHUsT KAaMEHHBIX OpYJIUi MEepBOOBITHOIO YeJioBeKa (KaMHU-YOMMEPHI,
pyOuna, ckpebia), TreoXpoHOJOrHueckas TaOnuia, Koiekius «Dopmbl
COXPaHHOCTH UCKOIAEMBIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U IpaKkTH4YecKne padoThbl:

[Ipaktuueckas padora Ne 1. «/3yueHue uCKoOmaeMbIX OCTaTKOB PACTEHHUU U
KUBOTHBIX B KOJUIEKIIMSX.



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

Tema 3. OpranusMbl U OKpPY:KaKILAS CPeaAa.

DKOJ0rvs KaKk HayKa. 3aJaud ¥ pa3zensl 3KOJOTHH. MeTobl HKOJIOrMYEeCKUX
UCCIIEI0BAaHNNA. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI' O YEJIOBEKA.

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

Oxonornueckue (aktopel. Knaccudukamms HSKoIOrHYecKux (PakTOpoOB:
abuoTnueckne, OHOTHYECKHME W aHTPOMOreHHbie. JlelicTBHE HKOIOTMYECKUX
(haKkTOpOB Ha OPTaHU3MBI.

AOGuotnueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEpHOan3M.
[IpucnocoOnenns  OpraHU3MOB K  JECUCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckne puTMBl.

buornueckue (bakTopBhI. Bunpl OMOTHYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero (opmsl. [lapasutusm, koomepanus,
MyTyajau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HaxJICOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKMX B3aUMOJACHCTBUH ISl CYHIECTBOBAHUS
OpPraHU3MOB B IMPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKM nomyisuuu. OCHOBHBIE I1OKa3aTENH
HNOMYJISIUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
murpanys. J{lnHaMuka 4ucIeHHOCTH HOMYJISIIUU U €€ peryssius.

JlemoHcTpanum:

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

Tabnuupbr u cxemsl: kapta «lIpupomusie 30HbI 3emnn», «Cpeasl oOUTaHUS
opranuzmoB», «@Poronepuoausm», «llonmynsauun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISIUU UHPY30pUU-TY(Denbkuy, «[lumieBpie memnm».

JlaGopaTopHblie u NpakTHYecKue padoThl:

Jlaboparopnas pabora Ne 3. «Mopdonorndaeckue 0COOEHHOCTH PaCTCHUM U3
Pa3HbIX MECT OOUTAHUS».

JlaboparopHast pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJIEYCa».

[IpakTnueckas padora Ne 2. «Ilofcyér mIOTHOCTH NOMyASUUNA Pa3HbIX BUIOB
pacTEeHUN».

Tema 4. Coo0miecTBa M 3K0JI0rHYeCKHE CHCTEMBI.

Coo0miectBO opraHu3mMoB — OuorieHo3. CTpyKTypbl OuOIeHO3a: BHUOBas,
NPOCTPAHCTBEHHas, Tpoduueckas (muineBas). Bunabl-momuHantel. CBsA3M B
ouoleHo3eE.

Dkonoruueckue cucrembl (dKocuctemsbl). [lonsitTue 00 »skocucteme W
ouoreoneHoze. DOyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peaylueHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B 3KOCUCTEME.
Tpoduueckue (muuieBbIE) YPOBHU HKOCUCTEMBI. [luileBble 1LEeNu U  CETH.
OcHOBHBIE TIOKAa3aTeIM SKOCHUCTEMBbI: Ouomacca, MNPOAYKIUS. ODKOJIOTMYECKHE
OUpaMUbl: TPOAYKLIMH, UHUCICHHOCTH, Ouomacchl. (CBOHCTBAa 3KOCUCTEM:
YCTOWYUBOCTh, CAMOpEryJsinus, pa3purre. CyKIeccusl.

[IpupogHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEeK. DKOCUCTEMA XBOWHOIO
WIH IIUPOKOJIMCTBEHHOI O Jieca.

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

buopasnooOpaszue kak Qakrop ycToMumBOCTH »dKocucTeM. CoXxpaHEHHE
OMOJIOTMYECKOr0o pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6mochepe. ['panuripi, coctaB u CTpyKTypa
ouocdepnl. JKuBoe BemectBO u ero ¢GyHkuuu. OcobeHHocTH Ouochepsl Kak
rI00aJIbHOM 3KOCHCTEMBbl. J[MHaMHueckoe paBHOBECHME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopots! BemiecTB U OMOreoXMMHUYECKHE IMKIIBI 3JIEMEHTOB (yriepoaa,
azora). 3oHaNbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B O6nochepe 3emiin. AHTPONOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbpHBIC 2KONTOrHYECKUe IPOOIEMBI.

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

JdeMoHcTpanuu:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuupl u cxembl: «llumieBbie 1enu», «bUOIEHO3: COCTAaB U CTPYKTYpay,
«[Ipuponubsie coobmiectBay, «llenn nuranus», «IKOJIOTMYECKAs MHUPAMUTIAN,
«buocdepa n yenoBek», «IKOCUCTEMA IHPOKOIUCTBEHHOrO JIeca», «IKOCUCTEMA
XBOMHOro  Jjeca», «buoneHo3 Bomoéma», «ArpoueHosd», «lIpumepHsie
AHTPOIIOT€HHbIE  BO3JICUCTBUS Ha mpupony», «BaxkHeillnne HUCTOYHUKH
3arpsi3HEHHs BO3JlyXa W TPYHTOBBIX BOa», «[louBa — BaxkHEHIIasi cOCTaBISIOMIAS
ounocheppr», «Daktopsl Aerpaganuu mnousy, «IlapHukoBeiid 3¢ dekT», «DaKTopsl
paIMoOaKTUBHOTO 3arpsisHeHust Ouochepsl», «OOmas crpykrypa Ouocdepbi»,
«PacnpocTpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yrinepozaa B Ouocdepe», «kKpyropopor azora B Ipupoze».

O6opynoBanue: Mopenb-anmukanus «TunuuHble OHOLEHO3bI», TepOapuii
«PacturenbHbie cooliiecTBay, Kojiekuuu «buoieHosy, «Bpeaurenu BaxHeHIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu HM  KOJUIGKIMH pacTeHUH W
KUBOTHBIX, TIPUHAJICKAIINE K Pa3HBIM DKOJIOTHYECKMM TPYIIaM OJHOTO BHUA,



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



INIAHUPYEMBIE  PE3VJIBTATbI OCBOEHHSA IIPOTPAMMLBI 110
BUOJIOTUM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUS K pe3yJbTaTam
OCBOCHHS  OOYyYalOIMMHUCA TIporpaMM cpeaHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAMPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NHUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS mpeamera «buomorus»
BBIJICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHWE O0YYAIOIIMMHUCST POCCUHCKOMN
IPAKJAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITENIbHOCTH
U CaMOONpENENECHUI0, HaJINYMe MOTHBAIMM K OOy4YeHHIO  OHOJIOruHy,
IIEJICHATIPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPHUYCCKUX TPAAUIMN pPa3BUTHS OHOJIOTHYECKOTO
3HAHMSI, TOTOBHOCTh U CIOCOOHOCTH 00YyYarouIuxcsi pyKOBOJACTBOBAThCS B CBOEH
JIESITENIbHOCTA IIEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, TMPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO O0pa3oBaHWs, HAIWYUE OSKOJOTUYECKOTO TIPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh IIEJIM U CTPOUTD KU3HCHHBIE TUTAHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS mpeaMera «buonorus» J0oCTUraroTCs B
€IMHCTBE Y4YEOHOW ¥ BOCIUTATEIHHOM JCSATEIBHOCTU B COOTBETCTBHHM C
TPaJAUIIMOHHBIMU POCCUMCKUMHU COIMOKYIbTYPHBIMU, HCTOPHYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE INpaBHIAMH W HOpPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHUS U
CaMOpa3BUTHUS, PA3BUTHUA BHYTPEHHEH TMO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBOXCHUS K 3aKOHY U MPABOMOPSJIKY, YEIOBEKY TPyAa M CTapiieMy MOKOJICHHUIO,
B3aMMHOT'O YBa)KEHHUsS, OEpPEKHOTO OTHOMICHHWS K KYJIbTYPHOMY HACICAHIO H
TpaJMIIMsIM MHOTOHAllMOHAIBHOrO Hapona Poccuiickoit ®enepanuu, npupoae u
OKpYXKaroUIen cpele.

JIM9HOCTHBIE pE3yJbTAaThl OCBOCHHS Yy4deOHOro mnpenMera «buomorusy»
JOJIKHBI OTPaXKaTh TOTOBHOCTh M CLIOCOOHOCTH O0YUYaOIIUXCS PYKOBOICTBOBATHCS
c(hOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpHEHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OTbITA U OTBITA JICATEILHOCTH B IMPOIIECCE Peaiu3allii OCHOBHBIX HAaIPaBJICHHI
BOCIIUTATENILHON JESATENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaIaHCKOr0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIINHA 00YUYaIOMIErocs KaK aKTHBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;



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

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAEATEILHOCTH IPU CO3/aHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YyYEOHBIX U TMO3HABATEIbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATH B CBOHMX JEHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIIOAEH C pa3HbIMU YOSXKICHUSIMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COITMAIBHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B MPOLECCE COBMECTHOIO BBIITOIHEHUS
y4eOHBbIX, T[IO3HABATENIbHBIX M MCCIENOBATEIbCKUX 3aJlad, YBaKUTEIbHOTO
OTHOIIIEHHSI K MHEHHUIO OIMOHEHTOB TMPU OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 CO/IePIKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTENbHOCTH;

2) NATPUOTHUYECKOT0 BOCIIUTAHUS

c(hopMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU VJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHUS K CBOEMY HapoOJy, YYBCTBA OTBETCTBEHHOCTH IE€pe
Ponunoit, ropmoctu 3a cBOW Kpal, CBOWO PoauHy, CBOW S3BIK M KYJIBTYDY,
MPOILIJIOE ¥ HACTOSI[EE MHOTOHAIIMOHAIBLHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIECHUE K MIPUPOTHOMY HACJICIUIO U MTaMSITHUKAM MPUPOIBI,
JTOCTHXEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWONOTWH, TOHWMAHUS 3HAYCHHUS OWOJOTMU B TO3HAHWH 3aKOHOB
MPUPO/IbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 OOIIEeCTBa;

uaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3amure OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyah0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUE JTYXOBHBIX IEHHOCTEW POCCUICKOr0 HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOT'O BKJIAJIa B MOCTPOEHUE YCTOMUYMBOTO OyMyIIEro;

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

4) 3¢cTeTUYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOIIECHU;



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

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
NPOSBIIATH KaUeCTBa TBOPUYECKOM JIMUHOCTH;

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

NMOHMMAaHWE U pealu3alus 3J0pOBOro M Oe30MacHoro ooOpasza KHU3HU
(3mopoBOoe  mMHUTaHWE, COOJIOJIEHWE TUTMEHUYECKUX TpaBWiI W HOPM,
cOaaHCUPOBAaHHBIA PEXUM 3aHATHM U OTAbIXa, peryispHas Quanueckas
AKTUBHOCTb), OEpPEXKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOIO OTHOIIEHHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUYECKOMY 3/10POBbIO;

NOHMMaHUE IEHHOCTH TMPaBWJI HWHIUBUIYAIbHOTO M  KOJJIEKTUBHOTO
0€301acHOro MOBEACHHS B CUTYAIHsIX, YIPOXKAIOIINX 3J0POBBIO U JKU3HH JIIOJICH;

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

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEPCTBa, TPYIOII00HE;

TOTOBHOCTh K AaKTHUBHOHM JEATEIbHOCTU TEXHOJIOTMYECKOM W COIMAIbHOU
HANPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEILHO
BBIIIOJIHATB TAKYIO JIE€ATEIbHOCTD;

UHTEpEC K pa3iu4HbIM cepaM NmpodhecCHOHATBHOW AeSTeNbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

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

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKH 11€J1eCO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HMCTOYHUKY
JKU3HU Ha 3eMIIe, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIILIEHUE YPOBHS DKOJOTMYECKOM KYJbTYpbl: HPUOOPETEHUE OIbITa
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBUNA IS
OKpYXarollen Cpebl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpOoOJIeM U MyTed HX
peLIeHMUS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble NpPU HW3YYEHUH OHOJIOTHH
3HAHMSI W YMEHUS TMPU PEIIeHHH TpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM
OpUPOJONOIb30BaHNEM  (COOIOJIEeHMEe  MpaBWil  TOBEAEHUS B MPHUPOJIE,
HANpaBJIICHHBIX HAa COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAX, OXpaHy BHIOB,
IKOCHUCTEM, OHoCchephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCAIIMX BpEI  OKpYKaIOLIEH
OPUPOAHON Cpelie, YMEHHE MPOTHO3UPOBATH HEOJArONPHUSATHBIE KOJIOTMYECKUE
NOCJIEICTBUS MPEANIPUHUMAEMBIX IEUCTBUHN U MIPEAOTBPAIIATh UX;

HaJIN4HUe Pa3BUTOIO YKOJIOTMUYECKOIO MBIIUICHUS, JKOJIOTHYECKOU KYJIbTYPBI,
OIBITA NEATENbHOCTH JKOJIOTMYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTU K YYaCTUIO B IPAKTUYECKOU JAEATEIBHOCTH HKOJIOTMUECKON
HAIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HayKH M OOLIECTBEHHOW NPAaKTHKH, OCHOBAHHOIO Ha JUAJIOre
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KyJBTYpPHl KaK CpEACTBA
B3aUMOJEHCTBHS MEXIY JIIOJAbMU U ITO3HAHUS MUPA;

NOHMMaHue creuupukyn OWOJIOTMM Kak HayKHM, OCO3HaHMsS €€ poiau B
(opMUpPOBaHMU PAIMOHATBHOIO HAYYHOIO MBIIIJIEHHUS, CO3/IaHUU LIEJIOCTHOTO
NpEICTaBIECHUs 00 OKpY)KAlOUIEM MHpPE Kak O €IMHCTBE MPUPOJbI, YEIOBEKa U
oOmIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICeHUH NpodsieM
COXpaHEHMS IIPUPOJIHOIO PAaBHOBECHS,

yOex1EHHOCTh B 3HAYMMOCTH OMOJIOTUU IS COBPEMEHHOM LMBUIN3ALUU:
oOecrieyeHuss HOBOI'O YpPOBHS PA3BUTHSA MEAMIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh pPECypcHbIE  NPOOJIEMbl  pPa3BUTHS
YeJI0BEUECTBA, TIOMCKA MyTeH BbIXOJA U3 II100AbHBIX IKOJIOTHMYECKUX MPOOIeM U
o0OecrieyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIOJIb30BAaHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHUM OHOJIOIMUECKUX 3HAHUM B LEIIX
NOBBIIEHUA OOIIE KyJbTYpbl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHATILHOW IPaMOTHOCTU OOydarommxcs, (GopmMupyeMoi
IpY U3y4EHUU OMOJIOTHH;

IIOHUMAHME CYIIHOCTH METOJIOB IIO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH MCIOJIb30BaTh MOJYy4YaeMbl€ 3HAHUS [UIs aHalu3a |
OOBSICHEHHUS SIBICHUN OKPYKAIOUIEro MUPA U MPOUCXOASIIMX B HEM HM3MEHEHUH,
yMEHHE JielaTb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (AKTOB U
VUMEIOIINXCS JAHHBIX C LIEJBIO ITOJIYYEHHUsI JOCTOBEPHBIX BBIBOZOB;

CIIOCOOHOCTh CaMOCTOATENIbHO HCMOIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus NpoobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

OCO3HAHUE LICHHOCTH HAY4YHOH JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIENOBATENIBCKYIO AESITENbHOCTD MHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPBIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO0, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUW MO OHMOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHS yueOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMbIe 711  (POpPMUpOBAHUS MHPOBO33PECHUSI OOYJAIOITHXCS
MEXIUCUUILUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSTHUS, OTPAKAIOIIUE
I[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M cHenuuKky METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBIICHHUE, MPOIIECC,
cCUCTeMa, Hay4YHBIN (aKT, MPUHIUII, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPWS,
UCCe/OBaHMEe,  HAONIOJIEHUE,  HW3MEpPEHUe,  DJKCICPUMEHT U JIPYTHX),
yHUBEpCAJIbHbIE Yy4eOHble JeWcTBUS (TI03HABaTelIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHEIE), o0ecreynBaroIme dbopmupoBaHue GyHKIIMOHAIBHOM
IPaMOTHOCTH W  COIMATBHOM KOMIIETEHIIMM OOYyYaIOIHUXCS, CIIOCOOHOCTH
o0yJarouuxcs UCTIOJIH30BaTh OCBOCHHBIE MEXIUCITUTUTHHAPHEIE,

MHPOBO33PEHUYECKUE 3HAHMS W  yHUBEpPCalbHbIC Yy4YeOHBIE JICHCTBUS B
ITI03HABATEIIbHOW U COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS MPOTrpaMMbl CpPEIHEro OOIIEero
00pa30BaHus TOJKHBI OTPaXXaTh:

OBaanenne YHUBEPCAIbLHBIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
NEeUCTBUSAMM:

1) 6a30BbIe JIOrHUecKHe AeHCTBHSA:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh U aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUKW NPUEMBI JIOTUYECKOI'O MBIIUICHUS
(aHanmu3a, CMHTE3a, CpaBHEHUs, Ki1acCU(pUKAIINU, 0000IIEeHHS ), pACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTaHABIMUBATh
CBSI3U C IPYTUMH TTOHSITHSIMH);

OMpENEeNsATh LENU MAeATEIbHOCTH, 3ajaBasi MapaMmeTpbl U KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABJICHHBIMHU IEIISIMU;

UCIIOJIH30BaTh OMOJIOTMYECKUE MOHITHUS JUIsl OOBICHEHUs (PAKTOB M SIBICHUMN
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYXKJECHUS (MHIAYKTUBHbBIE, JEIYKTHUBHbBIE, IO
AQHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B paccMaTPUBAEMbIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHHUS;

IPUMEHSTh CXEMHO-MO/ICJIbHBIE cpencrBa IS MpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIIEHUN B M3y4ae€MbIX OMOJIOTHYECKHX OOBEKTaX, a



TakK€  MPOTHBOPEYMH  PaA3HOTO  POJA,  BBIABICHHBIX B  Pa3IMYHBIX
WH(GOPMAITMOHHBIX UCTOYHUKAX

pa3pabaThiBaTh IIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepHUAIIbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B IEATEITLHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OICHUBATh PUCKH MOCIIEACTBUHN JICITCIbHOCTH;

KOODJAMHUPOBATh W  BBHIMONHATH pabOTy B  YCIOBUSAX  PEATHHOTO,
BUPTYaJTbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIICHUE TIPY PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 0a30BbIE HCCJIEA0BATEIbCKHE IeliCTBUS:

BJIJICTh HABBIKAMU Y4€OHO-HUCCIICIOBATEILCKON U MMPOCKTHOM JeSTEIIbHOCTH,
HaBBIKAMHU ~ pa3pemieHus mpodJieM, CHOCOOHOCThIO ¥ TOTOBHOCTBIO K
CaMOCTOSTEITLHOMY ITOMCKY METO/IOB PEIICHUS IPAKTUISCKUX 3a7a4, PUMEHEHHUTO
Pa3TUYHBIX METOJIOB MTO3HAHNS,

UCTIONB30BaTh PA3JIMYHBIC BHUJBI JCSITCILHOCTA 10 TOJYYCHHIO HOBOTO
3HAHMSI, €r0 HWHTEpPHpeTalny, NPeoOpa3oBaHUI0O M TPUMEHEHUI0 B Y4e€OHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX U COITUATBHBIX TIPOCKTOB;

(dbopMHUpOBATh HAYYHBIH THUI MBIIUJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHCH,
KJTFOUEBBIMU TTOHATUSIMU U METOJIaMH;

CTaBUTh W (OpPMYyIUpOBaTh COOCTBEHHBIE 3aJadyll B 00Opa30BaTEIbHOMN
JEATENHHOCTH W KU3HCHHBIX CUTYAITUAX;

BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBS3M W aKTyallM3MPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHusi, HaXOAWTh apryMEHThI [JIs JI0Ka3aTelibCTBa
CBOUX YTBEP)KIICHH, 3a/1aBaTh TaPAMETPhl U KPUTEPUHU PEIIICHHUS,

aQHAM3UPOBATh TIONYYCHHBIE B XOJE PEIICHHWS 3a7addl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHUBATH IPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIA TMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JeUCTBHSI B TPOPECCHOHANBHYIO CPEIY;

YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M TMPAKTHYECKYIO O00JacTu
KU3HEICATCTLHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHAIBHBIC MMOAXOMBI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

3) pa6ora c nunpopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHKAX WH(MOpPMAIUH (TEKCTEe Y4eOHOTrO
nocoOusi, HAay4YHO-TIONMYJSAPHOM JIUTEpaType, OWOJIOTHYECKHX CJOBapsAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B MHTepHeTe), aHaIu3UpOBaThH



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

(dbopMyIHpOBaTh 3aMpPOChl U MPUMEHSATh PA3JIMYHBIE METObI MPHU MOUCKE U
otOope Ouonoruyeckor MHGOpMAIMN, HEOOXOAUMOM ISl BBHITIOJIHEHHS Y4eOHBIX
3a/ay;

OpUOOpETaTh OMNBIT MCMOIb30BAHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIIEHCTBOBATH KYJIbTYpY aKTUBHOI'O UCIOJIb30BAHUS PA3IUYHBIX
IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTUMANbHYIO  (OpMYy  TPEACTABICHUS
Oounonornyeckor nHpopmaiuu (cxembl, Tpaduku, IUarpaMMbl, TaOIUIbI, PUCYHKU
" Apyroe);

UCIIOJIb30BaTh HAY4YHBIM SA3BIK B KayecTBE CpeAcTBa HOpH paboTe C
OMoJOorMyeckod HMHQPOpMalMe: MPUMEHATh XHUMHYECKHe, (usnyeckue u
MaTEeMaTUYECKUE 3HAKM U CUMBOJIBL, (OpMysbl, aOOpeBHATYPY, HOMEHKIATYpY,
UCMOJIb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HarJIsIHOCTH;

BJIAJ€Th  HABbIKAMM  pPACIO3HABAaHUSA M 3allUThl  MH(pOpMaIMH,
uH(GOpPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OBiajgeHne yHMBepPCAIbHBIMH KOMMYHUKATUBHBIMU J1eHCTBUSIMM:

1) o0menue:

OCYUIECTBJISTh KOMMYHUKAILIMH BO BCEX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYX/aeMOW TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXIECHUS OTHOCUTEIBHO BBINOJIHEHUS IPEIaracMoi
3a/1a4, YYUTBIBATh MHTEPECHl U COIIACOBAHHOCTH MO3ULMNA APYTMX YYaCTHHUKOB
JManora Wi JUCKYCCUR);

pacrno3HaBaTh HeBEpOaJbHbIE CpEACTBAa OOLIEHMs, [OHUMAaThb 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYalUH,
YMETb CMATYATh KOH(QIMKTHI U BECTH MEPETOBOPHI;

BJIAJETh PA3JMYHBIMU CIIOCOOaMHM OOUIEHUS U B3aUMOJEHCTBHUSA, MOHUMAThH
HaMEpEeHUs IpYrux JItoJed, MPOsBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOppeKTHOU (hopme hopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eITeJIbHOCTD:

NOHMMAaTh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHON M MHIWBUAYAJIBHON
paboThI MpU PEIICHUH OMOJIOTHYECKOM MPOOIeMbl, 000OCHOBBIBATH HEOOXOAUMOCTD
NpPUMEHEHUS TPYNIOBBIX (OPM B3aUMOACHCTBUS NP pPEUICHUN y4eOHOM 3a1a4u;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBUHA € y4€TOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEN Ka)XA0r0 4jeHa KOJJIEKTUBA;



OpUHUMATh LEJIM  COBMECTHOW  JAESATEIbHOCTH, OpPraHU30BBIBaTh H
KOOPAWHHUPOBATh JEHUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUJIAH JCHCTBUH,
pacnpenensiTh poi ¢ YY4ETOM MHEHHUM Y4YaCTHHUKOB, OOCYXJaTh pe3yibTaThl
COBMECTHOM paboTHhI;

OLICHMBATh KA4eCTBO CBOEr0 BKJIAJA M KaXJOr0 YYaCTHMKAa KOMaHIbl B
o0l pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

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

OCYLIECTBJISITh [MO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIMYHBIX
CUTYAaIUsX, IPOSIBISATH TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUIIUATUBHBIM.

OgjajieHNe YHHMBEPCAJIbHBIMY PEryJSITUBHBIMU A1eHCTBUSIMH:

1) camoopranuszaumus:

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

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

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JIEATENbHOCTh, BBISBIISATH
po0JieMbl, CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIC 337a4d B 00pa30BaTEIIbHON
NEATENbHOCTU U )KU3HEHHBIX CUTYyalUsX;

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

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMK1 y4eOHOT0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHU;

JieJIaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelieHue;

OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JPYAHMLINU B
pa3HbIX 00JIaCTAX 3HAHUW, MOCTOSHHO TOBBILIATH CBOM O0pa3oBaTENbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTbD,
OLICHMBATh COOTBETCTBHE PE3YJILTATOB LIEJISM;

BJIAJ€Th  HABBIKAMM  TIO3HABATEIbHOM  peduieKCMH  Kak  OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX pE3yJIbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEQIIEKCUU Il OLUEHKH CUTYyalllH, BbIOOpa
BEPHOT'O PELICHUS;

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



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

3) npuHATHE Ce0NA M APYTUX:

NpUHUMATh ce0s, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpPUHUMAaTh MOTHUBBI W apryMEHThl JPYIMX @pU AaHAIN3E pPE3yJIbTaTOB
NEeSITEeNbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JIPYrUX HA OLIMOKY;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP € MO3UIMH JPYTOro YeJIOBeKa.

HPEIAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynapTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue Ajist yueoHoro npeamera «buosorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUI 10 OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTU MO MOJIYYEHHIO HOBOT'O 3HAHUS U
NPUMEHEHUIO 3HAHUM B PAa3IMYHBIX Y4E€OHBIX CUTYAIUSX, a TaKKE B peaJbHBIX
KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX ¢ Owuonorued. B mporpamme mnpenMerHble
pe3yJIbTaThl MIPECTaBICHbI 0 TOAaM 00yUYEHHUSL.

[IpenMeTHble pe3yabTaThl OCBOEHUSI yueOHoro mnpeamera «buonorus» ¢ 10
K1acce JOKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHUpPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOU KapTHHBI MHpAa W HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUUCKUX U
3apyO€KHbIX Y4YEHBIX-OMOJIIOTOB B pa3BUTHE OWOJOTWMH, (PYHKUMOHAIBHOU
IPaMOTHOCTH Y€IOBEKa ISl pEHICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE pACKphIBaTh COJIEpKaHUE OUOJOTHYECKUX TEPMUHOB U TMOHSATHUM:
KHU3Hb, KJIETKa, OpraHu3M, MeTa0oiau3M (oOMEH BEIIeCTB M IpeBpallleHue
SHEPrum), FOMEOCTa3 (caMoperyssilus), ypOBHEBAsI OpPraHU3alUs KUBBIX CHCTEM,
CaMOBOCHPOU3BEIeHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHUE Wu3JaraTb OWOJOTMYECKHE TEOpUM (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JOrMa MOJIEKYJsIpHOM Ouonorun), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 IeHTpax MHOT0oOpasus u
IIPOUCXOXKIAEHUS KyJIbTYpHBIX pacteHnid H. M. BaBwiioBa), onpenensats IpaHULbI
UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIAJETh METOJAMU HAYYHOTO MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OIMCAHMUE XKUBBIX CHCTEM, IPOLIECCOB U SBIEHUM, OpPraHM3alus U IPOBEICHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIABI)KEHHE  THUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAyEMbIMH BEJIMYMHAMHU, OOBSCHEHHE MOIYYEHHBIX



pe3ynabTaTOB, HCIOIB30BAHHBIX HAYUYHBIX MOHSATHUH, TEOPUN W 3aKOHOB, YMEHHE
JIeNaTh BBIBOJBI HA OCHOBAHUU TOJTYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIC NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHA BEIIECTB M NPEBpAIICHHS SHEPIUU B KIETKe, (hOTOCHMHTE3A,
IUIACTUYECKOT0 M HJHEPreTuyeckoro oOMEHa, XEeMOCHHTE3a, MHUTO03a, Meno3a,
OIJIOZIOTBOPEHUS, PA3MHOKEHUS, HWHAMBUAYAIbHOIO Pa3BUTUS  OpraHu3Ma
(oHTOTrEHER);

YMEHHUE TPUMEHSATh MOTyYEHHBbIC 3HAHHS A OOBACHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJIICHUM, U1 IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEJIbl0 oOecredeHus: Oe30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPY>KaIOIIUX JIIO/IeH, COOII0IEHUSI HOPM IPaMOTHOTO TMOBEJEHHS B OKPY>KaroIIei
OPUPOTHON Cpeae, MOHUMaHHEe HEeOOXOTUMOCTH HCIOIB30BAHUS TOCTHKEHUI
COBpEMEHHOW  OHONOTMH | OMOTEXHONOTUH Ui  PAIlMOHAJIBLHOTO
IPUPO/IOTIONIb30BAHUS;

YMEHHE peuiaTh JJIEMEHTapHbIe TIEHETHMYeCKHE 3aJaud Ha MOHO- H
IUTHOPUIHOE CKpPEIIMBAaHWE, CIEIUICHHOE HACJIEeIOBaHNE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBaHUS ISl TPEJCKa3aHUsl HACIENIOBAaHUS MPU3HAKOB Y
OpPTraHU3MOB;

YMEHHUE BBINIONHATh JTAOOPATOPHBIE W TPAKTUYECKHUE PaOOTHI, COOIIOIATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPHUTUYECKH OICHUBaTh W HWHTEPIPETHPOBATh WHGOPMAIIUIO
OMOJIOTMYECKOT0  COJEP)KaHMSA, BKJIIOYAIONIYI0 IICEBJOHAy4YHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHHUKOB (CpPEICTBa MAacCOBOW MH(pOpMAlNU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOIOTHH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO03/]aBaThb COOCTBEHHBIE IMMCHMEHHBIE U YCTHBIE COOOIICHMUS,
000011ast GMOTOTMYECKYI0 HH(POPMAIUIO W3 HECKOIHKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUIHBIN anmnapaT OMOJIOTUH.

[IpeamerHbie pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buomnorus» 6 11
Knacce TOJKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUN O MECTE U PO OMOJOTHUHU B CUCTEME HAYYHOTO
3HAHUSl E€CTECTBEHHBIX HayK, B (OpMHpPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOU KapTUHBI MHUpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKHUX H
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OWOJIOTWH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YEJIOBEKa ISl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE PACKpBIBATh COJIEpPKaHHWE OWOIOTHYECKUX TEPMHUHOB U TIOHSATHH:
BUJ, TIOMYJISIKSA, TeHOGOH/I, IBOJIONHNS, ABMXKYIIUE CUIIbI ((PaKTOpPBI) IBOIIOINH,
MIPHUCTIOCOOJICHHOCTh OPTaHW3MOB, BUI000pa30BaHUE, DKOJIOTHYECKUE (DAKTOPHI,



AKOCHCTEMA, MPOJAYUEHTH, KOHCYMEHTBI, PEAYLEHThbl, LENH MNUTaHUs,
AKOJIOTHYECKas MupamMuaa, OruoreoreHos, ouocdepa;

YyMEHHE u3JIaraTb OHWOJIOTHYECKHE TEOpuu (dBOJIIOIMOHHAA Teopus Y.
JlapBUHA, CHHTETHYECKash TEOpHsS DHBOJIOLMH), 3aKOHBl U 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. Bapa, depenoBaHusi riIaBHBIX HAIMpaBICHUN U
nyteit sBomonuu A. H. CeseprioBa, yuenuss o 6uochepe B. U. BepHanckoro),
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
OMOJIOTMYECKOT0  JKCIEPUMEHTa,  BBIABWKCHHE  TUIIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTH MEXJy HCCIEyEeMbIMH BEJIIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX
pe3yJbTATOB, MCIOJIL30BAHHBIX HAYYHBIX TMOHATHI, TEOPUN M 3aKOHOB, YMEHHUE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YJIHTATOB;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE NPU3HAKKW CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMONYJAIMA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreoeHO30B U  3KOCUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEACTBEHHOI
W3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BU000pa30BaHUSI, MPUCTIOCOOTIEHHOCTH
OpraHU3MOB, JCUCTBUSI DSKOJOTMYECKUX (DAaKTOPOB HA OPraHU3MbBI, IEepeHoca
BEIIECTB M TOTOKAa JHEPrHM B JKOCHUCTEMAaX, AHTPONOTCHHBIX HW3MEHEHHI B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
UKJIOB B Onocdepe;

yMEHHUE TPUMEHATH IMOJYyYECHHbIC 3HAHUS JJIsi OOBSICHEHHS OHMOJIOTMYECKHUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA MPAKTUUYECKUX PEUICHUN B IOBCEIHEBHOU
KU3HA C LEIbl0 oOecnedyeHuss Oe30MacHOCTH CBOErO 370pOBbS M 30pPOBBSA
OKPY’KaIOIIUX JI0JIeH, COOII0IEHUS HOPM I'PaMOTHOI'O TIOBEAEHHUS B OKpY>Karomien
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJWMOCTH MCIOJIb30BAHUS JIOCTHXKEHHIM
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATILHOTO MTPUPOOTIOIb30BAHMS;

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

YMEHHUE BBIMONHATH JAOOPATOPHBIE U TPAKTUUYECKHUE pabOThI, COONIOAATH
npaBmiIa Mpu paboTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PY10BAHUEM;

YMEHHUE KPUTHYECKH OIIEHHWBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTMYECKOT0  COJCP)KAaHMS, BKIIOYAIONIYI0 TICEBJIOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALIMU, HAYUYHO-TIOMYJISPHBIE
MaTepualibl),  paccMaTpuBaTh  TJ00aIbHBIE  DKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO03/laBaTh COOCTBEHHBIC ITMCbMEHHBIE M YCTHBIE COOOIICHUS,
0000111ass 6MOIOrMYecKyt0 UHPOPMAIMIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh IOHATHIHBIN amnmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HanmeHoBaHHe pa3aeioB M TEM nudpoBbIe
Ne ni/m P KonTpoabnsbie | IlpakTHnuyeckue (ubp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
bu6anoreka LIOK
1 b 2 .
HOTOTHA faK Hayka 0-5 https:/m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMEBI U UX OpraHU3aIus 1 bubmmorexa [OK
p H https://m.edsoo.ru/7f41c292
3 XUMHYECKHUM COCTaB M CTPOCHHE KIIETKH 8 1 bubmorexa HOK
P https://m.edsoo.ru/7f41c292
bubmmoreka [JOK
4 XK
HSHEICATCIILHOCTD KICTIH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOkeHNE 1 MTHAMBUAYaJIbHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTb U UBMEHUYUBOCTh g 15 bubnuorexa [JOK
Opra’Hu3MoB ’ https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6anoreka LIOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bu6anoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KJIACC

Kogn4yecTBO 4acosB DJIeKTPOHHBbIE
HanmMmeHoBaHHMe pa3aeoB H TEM nudpoBbIe
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcbl
bu6nmmoreka [IOK
1 C) §) 1
BOTOUMOHHAA DHOTIOTHA ? https://m.edsoo.ru/7f41cc74
) BoO3HHUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnnoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"ou3Mel 1 OK aromlas cpeaa 5 1 bubmmorexa [OK
p pyzaiom pel https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo00 9
00011[eCTBa U DKOJIOTHUYECKHUE CHCTEMBI hitps:/m.cdsoo.ru/741ccT4
bubmuorexa [IOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIACC
KoanuectBo
Nenm/m | Tema ypoka 1acoB
Bcero
1 buonorus B cucteme Hayk. 1
MeTos! mo3Hanus xuBoi npuposl. [Ipaktruaeckas padora Ne 1 1
2 «Hcnonb30BaHKe pa3IMUHbIX METOJOB MPU U3YUYEHUU OUOIOTMYECKUX
00BEKTOBY.
3 YpoBHU OpraHu3aLMH KUBOW TPUPOIBI. 1
4 buonoruueckue cuctemsl, IPOLECCH U UX U3YUEHUE. 1
5 XuMUYeCcKui cocTaB KIETKU. Boja u MuUHepaibHbIE COJH. 1
6 Benku. CoctaB u cTpoeHne OEIKOB. 1
®epMeHThI — OHosornyeckue katanuzaropsl. Jlaboparopuas padora 1
7 Ne 1 «M3yuenne kaTanuTHYECKOW aKTUBHOCTH (PEpMEHTOB (Ha
pUMepe aMUIIa3bl WIK KaTajaasbl)y.
8 OyHKIMU OENKOB. 1
9 YrneBoasl. 1
10 JInmuael. 1
11 Hyxneunossie kucnotsl. JJHK. 1
12 Hyxnennossie kucnorsl. PHK. 1
13 AT®, ee ponb B KJIETKE. 1
14 Hcropust 1 METObI U3YYEHHUSI KIIETKU. 1
15 Knerounas teopusi. 1
16 KieTka kak 11es10CcTHas KUBask CUCTEMA. 1
17 CtpoeHre NpOKapuOTUYECKOH KIIETKH. 1
18 CtpoeHue dyKapruOTHYECKON KIIeTKH. MeMOpaHHbIE OpTraHOUIbI. 1




19 CtpoeHnue syKapruoTHYeCKON KieTki. HemeMOpaHHbIE OpraHOU/IBI.
JlaGopatopHnas padora Ne 2 «M3yueHue CTpoeHHs KIETOK PaCTEHHIH,

20 JKUBOTHBIX, TPUOOB U OaKTEpHii 10T MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax U UxX OMUCAHUEH.

21 CrpoeHue u QyHKIMHU Aapa.

22 O0600menue 1Mo Teme «XUMHYECKUH COCTaB M CTPOSHUE KIICTKH.

”3 Konrponbnas padora Nel mo reme «XHUMHUYECKHI COCTAaB U CTPOEHHE
KJIETKH.

24 OO0OMeH BeLeCTB WX META00JIN3M.

25 dorocuHTE3.

26 XeMOCHHTE3.

27 DHepreTuYecKuii 0OMeH.

28 Pemenue 3a1a4 Ha SHEPreTUIECKUI OOMEH.
JKuznennsbrit ki kiaetku. Jlenenne kieTku. Mutos. JlaboparopHas

29 pabota Ne 3 «HaGmroienue MUTO3a B KIIETKaX KOHYMKA KOPEIIKa JIyKa
Ha TOTOBBIX MUKpOIIpEnapaTax»

30 I'eneTnueckuii KOJI, €0 CBOMCTBA.

31 buocunTe3 6enka. Peakiys MaTpuyHOTO CHHTE3A.

32 Tpancsiius — OuocuHTE3 OEIKa.

33 Pemenue 3a1a4 Ha ornpeienieHne Macchl TeHa, 0ellka, KOJIM4ecTBa
AMUHOKHCIIOT, HYKJIEOTH/IOB.

34 Pemenue 3anay Ha GuocuHTe3 Oeka.

35 Hexnetouynsie (OpMbI )KU3HH — BUPYCHI.

36 Bbecnonoe pasmuoxeHue.

37 [TonoBoe pa3zmMHOKEHHE.

38 Meiios.
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KiIeToK. JlabopaTtopHas paboTa Ne

39 4 «M3ydyeHue cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX

MUKpoOIIpenaparax»




40

O11010TBOpPEHHE.

41 WuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOPHUOTEHES.

42 [TocTamMOproOHANIbHOE pa3BUTHE.

43 ['eHeTnka — HayKka 0 HaCJlIE€ICTBEHHOCTH U U3MEHYUBOCTH.

a4 3aKOHOMEPHOCTHU HACTEAOBaHUS MTPU3HAKOB. MOHOTUOPUIHOE
CKpEIlMBaHHE.

45 Henonxnoe nomMmuHupoBaHue.

46 Pemienue 3aga4 Ha HEMOIHOE JOMUHUPOBAHUE.

47 JuruGpunnoe ckpeniyBanue. 3aKOH HE3aBUCUMOI'O HacJIeJOBAHUS
MPU3HAKOB.

48 Perenwne 3a1ay Ha TUrHOPHUIHOE CKPEIIBAHHE.
CuenneHHoe HaciieoBaHUe Npu3HakoB. JJabopaTopHas padota Ne 5

49 «M3yueHune pe3ynbTaToB MOHOTHOPHIHOTO ¥ TUTHOPHITHOTO
CKpEIIMBAaHUS Y IPO30(HUITBI HA TOTOBBIX MUKPOTIpENapaTax»

50 Pemenue 3aga4 Ha CUEIJIEHHOE HACIIEIOBAHUE TTPU3HAKOB.

51 I'enetuka nomna. HacnegoBanue npu3HaKoOB, CUEIJIEHHBIX € MTOJIOM

52 Penrenue 3aga4d Ha CLIEIICHHOE C ITOJIOM HacJIeIOBaHHUE.

53 Pelenue 3a1au Ha HacIe10BaHUE TPYIIT KPOBU.

54 B3anMonelicTBue HeanIeabHBIX T'€HOB.
N3menunBocth. HenacnencrBeHHas n3MeHUIUBOCTh. JlabopaTopHas

55 pabota Ne 6. zyuenne MoauuKaMOHHONW H3MEHYUBOCTH,
IIOCTPOEHNE BAPUALIMOHHOTO PsI/1a U BAPUALIMOHHOM KPUBOI».

c6 Hacnencreennas usmeHunBocTh. JlabopaTopHast pabora Ne 7.
«AHanu3 MyTaluui y 1po30(uisl Ha TOTOBBIX MUKPOTIpEnapaTax.

57 I'enetuka uenoBeka

cg O606mmenue mo TeMe «HaciaencTBEHHOCTh U U3BMEHUYUBOCTD
OpPTaHU3MOBY.

cg KonTponbnas padborta Ne2 mo Teme «HaciiencTBeHHOCTh U
U3MEHUYUBOCTH OPTAaHU3MOB).

60 Cenekius Kak HayKa ¥ IIpoILiecC.




61 MeTobl CEeNeKIMU PACTEHUI U ) KUBOTHBIX.

62 JlocTrkeHus CeNeKUnn pacTeHUI U )KUBOTHBIX. 1
63 buotexHosmorus Kak oTpacib MPOU3BOACTBA. 1
64 [loBTOpeHne. XUMHUECKUI COCTAB KIIETKH. 1
65 IToBTOpenue. CTpoeHHE KIETKU. 1
66 IToBTOpeHue. [lenenue KIeTok. 1
67 IloBTOpenue. PasMHOXKEHUE U pa3BUTHE OPTraHU3MOB. 1
68 [ToBTrOpenue. I'enernka. I

OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68




11 KVIACC

KonnuecTBo
Nen/m | Tema ypoka 1acos
Bcero
1 DBOJIIOLMS U METOJIbI €€ U3yUYEHUs 1
2 UcTopust pa3BuTus npeacTaBieHU 00 HBOJIIOIUU 1
3 MukponsBosronus 1
[lonynsiuus Kak 3J€MEHTapHask €AUHUIA BUA U YBOJIIOLUY. 1
4 JlaGopatopHnas padora Ne 1 «CpaBHEeHHE BUI0B 110
MOP(}OIOrHuecKOMy KpUTEPHIO)
5 JIBmky1ie cuitbl (3IeMeHTapHbIE (PaKTOPHI) SBOIIOIUH 1
6 EcrectBennsiii 0TOOp 1 €ro hopMbI 1
Pe3ynbTaThl 3BONIOIHH: MPUCTIOCOOIEHHOCT OPTaHU3MOB H 1
7 BU000pazoBanue. JlabopaTopHas padora Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay
8 HampaBnenust 1 myTy MaKpo3BOJIOLIUHI 1
9 HeobpatumocTs 3BOMTIOIINN 1
10 HcTopus xn3HM Ha 3eMiie U METObI €€ U3yUEHUs !
11 ['unoTe3bl NPOUCXOXKIACHUS KU3HU Ha 3emie 1
12 PazButue xu3HM Ha 3eMJie 110 ApaM U Iepuogam 1
OCHOBHBIE 3Tarbl YBOJIIOIUN PACTUTEIHHOTO M )KUBOTHOTO MHUpA. 1
13 [MpakTrdaeckas padora Ne 1 «/3ydeHre HCKOTIAeMBIX OCTATKOB
pacTEeHUl U KUBOTHBIX B KOJUICKIIUSAX)»
14 CoBpeMeHHasi CUCTEMa OPraHUYeCKOro MUpa 1
15 DBOJIOIMS YeJI0BeKa (aHTPOIIOTEHE3) 1
16 JBmwxyme cuibl ((hakTOphl) aHTPOIIOTeHE3a 1
17 OCHOBHBIE CTaJJUU DBOJIIOIIMH YEJI0BEKA 1
18 UYenoBeueckue pachl M NPUPOIHbIE aaNTalli YeTOBEKA 1




19 KonTponbHas pabota 1o Teme «IBOTIOLUS OPraHUYECKOTO MUPaAY.
20 DKOJI0rus Kak HayKa 1
21 Cpenpl oOuTaHUS U 3KOJOTHYECKHe (PaKTOpbI 1
Abuotnueckue akropsl. JlaboparopHas padota Ne 3. 1
» «Mopdonorudaeckne 0COOCHHOCTH PACTCHUI U3 Pa3HBIX MECT
obutanusy. JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha poCT H
pa3BUTHE YEPEHKOB KOJIEYyCa»
23 buotnueckue pakropsl 1
DKOJIOTUYECKUE XapaKTEePUCTUKU nomynsiuuu. [IpakTruueckast 1
24 pabota Ne 2 «IToacu€T MIOTHOCTH MOMYJSLIUI pa3HBIX BUIOB
pacTeHumn»
25 Coo0b1iecTBa OpraHu3MoOB — OUOIEHO3 1
26 DKOJOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 1
7 OCHOBHBIE TIOKA3aTeNIA SKOCUCTEMBI. JKOJIOTHYECKHUE TUPAMHU/IBI. 1
CoiictBa 3xocucreM. Cykneccus
28 [IpupoaHbie 3KOCHCTEMBI 1
29 AHTPONIOTE€HHBIE IKOCUCTEMBI 1
30 buocdepa — rmobanpHas skocucTema 3eMiTn 1
31 3aKOHOMEPHOCTH CYIIECTBOBaHMS OHOChEpsI 1
32 YenosedecTBO B Onochepe 3emiin 1
33 CocylecTBOBaHHE PUPOJIBI U YETOBEYECTBA 1
34 PesepBHbIii ypok. O6061menne Temsl «Coob1iecTsa u 1
HKOJIOTUYECKUE CHCTEMbD)
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpamMMbl CpeIHero 001ero 00pa3zoBaHus

CdopmupoBaHHOCTH 3HAHUK O MECTE W POJH OHOJIOTUH B CHCTEME
HAyYHOTO 3HaHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTCCTBCHHO-HAYYHON KapTUHBI MHUpPA ¥ HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUICKUX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
Ouosoruy; (pyHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA JJISl PEIICHHUS

JKU3HCHHBIX 3a1a4

YMeHHne packpeiBaTh COACp)KaHWE OHOJIOTHYECKUX TEPMUHOB |
MOHSATUIN: KU3Hb, KJIETKA, OPraHu3M; MeTa0om3M (OOMEH BEIICCTB H
MpEeBpaIeHUE DSHEPruM), TOMEOcCTa3 (caMoperyisius), YpOBHEBas
OpraHu3aIus >KUBBIX CHUCTEM, CAMOBOCIPOU3BEICHHUE (PETPOTYKIIHS),

HAaCJICACTBEHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHUC

YMmeHnue uznaraTb OMOJOrMYECKUe TEOpUH (KJIETOYHAsi, XpOMOCOMHas,
MytannoHHasi), 3akonsl (I'. Menaens, T. Moprana, H.J1. BaBunosa) u
yueHHs (0 LIEHTpax MHOTooOpas3usi M MPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M1. BaBunosa), onpenensTe rpaHULbl UX IPUMEHUMOCTH K

ZKHMBBIM CUCTCEMaM

YMeHue BHaJeTh METOJaMH HAaydyHOrO IIO3HAaHUS B OHOJIOTHUH
(Habmro/leHNe M OMHUCAHME XHMBBIX CHCTEM, IPOLIECCOB M SIBICHU,
OpraHu3anusi H TPOBEJCHHE OHMOJIOTUYECKOTO  JKCIIEPUMEHTA,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
HCCJIElyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX PE3YJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHM, TEOPUl M 3aKOHOB; YMEHHE

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

10 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

VYMmenue BBIACIIAATh CYHICCTBCHHBIC IIPU3HAKH BHPYCOB, KIICTOK
IMPOKapuoT MW IYKApHUOT, OJHOKJICTOYHBIX U MHOT OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTHM  TMPOIECCOB OOMEHAa  BEHIECTB U
MpeBpalleHus] DHEPTUU B KIETKEe, (OTOCHHTE3a, IIACTUYECKOTO U
SHEPreTHYecKoro  oOMeHa,  XEMOCHHTE3a, MHTO3a,  Meio3a,
OIJIOZIOTBOPEHHSI,  Pa3MHOXCHHUS, HWHIUBUAYAILHOTO  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 U 3/J0POBBS OKPYKAIOIIUX JIFOJIeH, COOTIOICHUS HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXalollell MpPUPOAHON  cpere;
MMOHUMaHUE HE00XO0TUMOCTH HCIIOJIb30BaHUs JIOCTHKEHUI
COBPEMEHHOW OHONOTMM ¥ OMOTEXHOJOTHH JUIsi palOHAIBHOTO

IpUPOAOIIOJIb30BAHUA

YMmenue pemaTtb 3JIEMCHTAPHBIC T'CHCTHYCCKUC 3ajadihd HAa MOHO- U
,I[I/IFI/I6pI/II[HOe CKpPCHIUBAHUC, CHCIINICHHOC HACJICAOBAHHUC; COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOI‘ (8} CKpCUINBAaHUA 1A NpCaACKa3aHusA

HaCJICAOBaHU ITPU3HAKOB Y OPraHu3MOB

YMeHHe BBINOJHATH J1TA0OpAaTOpHBIE M TpaKTHUYECKue pabdoTsl,
coOmonaTh mnpaBuiaa npu pabore c ydeOHBIM U JTaOOPaTOPHBIM

o0opynoBaHuEeM

10

YMeHne KpUTHYECKH OLEHHBATh W WHTEPIPETUPOBATH WH(OPMAIIHIO
OHMOJOTrMYECKOr0 COJAEPKaHuUs, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS
13 pa3ianuHbiX UcTOYHHKOB (CMMU, HayuHO-TIOMYJIsipHBIE MaTepHalbl);
STHUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEeIOBaHUNW B OUOJIOrUH,
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

I[IpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

CpopMUpOBAaHHOCTh 3HAHU O MECTE W POJIM OUOJOTHU B CHUCTEME
Hay4YHOT'0 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUHN COBPEMEHHOM
€CTEeCTBEHHO-HAYYHON KapTUHBI MUpPA U HAYYHOTO MHPOBO33PECHHS; O
BKJIQJIE POCCHUICKHUX M 3apyOekKHBIX Y4UEHBIX-OHMOJIOTOB B pPa3BUTHE
O6uosoruy; (QyHKIMOHATBFHOM TPAMOTHOCTH 4YeJIOBEKa IJIsi PEIICHUs

JKU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEp)KaHHE OHOJOTUYECKUX TEPMUHOB U

TIOHSATUI: BUJ, TOMYJSIIUS, TeHOMOH I, SBOJIONHMS, IBHKYIIUE CHIIBI




(dbakTopsI) 9BOJIIOLINH, MIPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BH1000pa3oBaHUE, 9KOJIOTUYECKHE (bakTopsI, 9KOCHUCTEMA,
MPOAYIICHTBI, KOHCYMEHTHI, PEIYIICHTHI, Hernu  MUTaHus,

9KOJIOTHYECKas TMpaMKIa, OuoreoreHo3, ornocdepa

VYMmeHue uznaraTtb OMOJIOTMYECKUE TEOPUH (3BONIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYecKas  TEOpHUs  HSBOJIOLUHM), 3aKOHBl U
3aKOHOMEpHOCTH (3apojbimieBoro cxojactBa K.M. bapa, uepenoBanus
IVIaBHBIX HampasiaeHuil u myrei spomonuu A.H. Cesepriosa, yueHus o
ouochepe B.M.  Bepmaackoro), ompenensaTh TPaHUIBI KX

NMPUMCHUMOCTH K JXUBBIM CUCTECMaM

YMeHue BiaJeTh METOJaMHM HAy4yHOrO TIO3HAHUS B OHOJIOTHUH
(Habmro/leHNe M OMHUCAHMUE JXMBBIX CHCTEM, IPOLIECCOB M SIBICHUI,
OpraHu3anusi ¥ TPOBEJCHHE OHMOJIOTUYECKOrO  JKCIIEPUMEHTa,
BBIJIBIDKEHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
WCCIIEAYEeMbIMH BEIMYMHAMH, OOBSICHEHHE TMOMYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX IOHATHM, TEOPU M 3aKOHOB;, YMEHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.]'IBTaTOB)

YMmeHnne BBIJIEIIATh CYILIECTBEHHBIE MIPU3HAKA CTPOEHHUS
OMOJOTrMYECKMX OOBEKTOB: BHUIOB, MOMYNALIMHA, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OWOTeOI€HO30B U  3KOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HACJICICTBEHHOU U3MEHUYUBOCTH,
€CTECTBEHHOro  0TOOpa, BUA000Pa30BaHUs, IMPHUCIOCOOJECHHOCTH
OpPraHu3MOB, JEHCTBUSA HKOJOTHYECKUX (PAKTOPOB HA OPraHU3MBI,
[IEpEeHOCa BEIIECTB U IIOTOKA YHEPTUU B DKOCUCTEMAX, AHTPOIIOTCHHBIX
U3MEHEHUN B DKOCUCTEMAaX CBOEH MECTHOCTH, KPyrOBOPOTa BEILECTB U

OMOreOXMMHUYECKHX ITUKIIOB B Onocdepe

YMeHue [OpUMEHSATh IOJIyY€HHbIE 3HAaHUS A OOBSICHEHUS
OMOJIOTMYECKHUX MPOLECCOB U SBICHUM, Ui MPUHATHS MPAKTUUYECKUX
pelIeHMii B MOBCETHEBHOMN KU3HU B LENAX o0ecrieueHust 0€30MacHOCTH
CBOETO 3710POBbsI U 37J0POBbsI OKPYKAIOLIUX JIFOJEH, COOJIIOIEHUSI HOPM
rpaMOTHOIO MOBEAEHUS B  OKPYXAKWIEH MNPUPOJHON  CpeAc;
IIOHUMaHHue HCO6XOILI/IMOCTI/I HCIIOJIB30BaHUA JIOCTI/I)KGHI/Iﬁ

COBPEMEHHOM OMOJIOTHH AJIs1 PAllMOHAIBHOTO PUPOI0TIOIb30BAHUS

Vmenue peiiaTth 3JICMCHTAPHBIC OMOJIOTHYCCKHE 3aga4m, COCTaBJIATH

CXEMBbI MIEpEeHOCa BELIECTB M SHEPTUH B 3KOcHCcTeMax (LIE€NMU MUTaHNs)

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

obopymoBaHUEM




YMeHue KpUTHUECKH OLEHUBATh U HWHTEPIPETHUPOBATH MHGOPMALUIO
OHMOJIOTUYECKOr0 COJEPKaHusl, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS

U3 pa3ianuHbiXx UcTOYHUKOB (CMMU, HayyHO-TIOMYJIsIpHBIE MaTepHAaIbl);

’ paccMaTpuBaTh rio0abHbIe IKOJOTUIECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMHPOBATH 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




HNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsiemMblii 3JIeMeHT coiepP:KaHUs

buoinorus xak Hayka

1.1

buonorus — mayka o xuBoW mpupojae. Ponb Ouonoruu B ¢GopMHpOBaHUU

COBPEMEHHOM HaydHOU KapTHHBI MUpa. CHucTeMa OMOJIOTHYeCKUX HAyK

1.2

MeToapl TO3HAHMS KUBOW MPUPOBI (HaOMI0ACeHHE, SKCIIEPUMEHT, ONMCAHUE,
u3MepeHue, Kiaccuukanus, MOACTUPOBAHUE, CTAaTHUCTHYECKas o0paboTka

JTAHHBIX )

JKuBpIe cCCTEMBI U X OopraHu3anusa

2.1

JKusbie cuctembl (OMOCUCTEMBI) KaK MpeAMeT u3ydeHus ounosorun. CBoicTBa

OMOCHCTEM M BX pazHooOpasue

22

ypOBHI/I OopraHu3anuvunu onocucTeM: MOJ'IeKy.TIHpHO—FCHGTH‘{CCKI/Iﬁ, KJ'IGTOLIHBII\;I,

OpraHu3MEHHbIH, MOMYIALUOHHO-BUA0BOM, SKOCUCTEMHBIH, OMOChEepHBIi

3.1

XHUMHUYECKUN COCTaB U CTPOEHUE KIIETKU

XUMUYECKUH COCTaB KIETKH. XHUMHYECKHE DJICMCHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICEMECHTEI. Boz[a N MHUHEPAJIBbHBIC BCHICCTBA. (DYHKHI/II/I BOJAbBI H

MHHEPAJIbHBIX BEIICCTB B KIICTKE. HO,I[,Z[ep)KaHI/IC OCMOTHYECKOIo OanaHca

3.2

benku. CoctaB u cTpoeHue OenKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OENKOB.
He3ameHuMble W 3aMEHUMBIE aMHHOKHUCIOTHI. AMHWHOKHCIOTHBIH COCTaB.
YpOBHU CTPYKTYphI OEIKOBOW MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS
Y YeTBEPTUYHAS CTPYKTYypa). XUMHUYECKHUE CBOMCTBA OenkoB. bronorudeckue
¢byHKIMHU OeNKOB.

®depMeHTHI — OHoJorHUecKue Karaau3aropsel. CTpoeHue pepMeHTa: akTHBHBIN
1EeHTp, cyocTpatHas cnerupuaHocTb. Kodepmentsl. Butamunabl. OTmugus

(EepMEHTOB OT HEOPTAHMYECKHUX KAaTAIU3aTOPOB

33

34

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a U J1e30KCHpub03a),
aucaxapuibl (caxaposa, JIaKTo3a) W Tojucaxapuabl (Kpaxmalsl, TJIMKOTEH,
Hemnoo3a). buonornueckue GyHKIIUU YIiIeBOAOB.

Jlunuael:  Tpurnuuepunsl, crepouasl, (ochomunuael. ['mapodunsHo-
ruapodoOHbie cBoiicTBa. buomornueckue QyHkiuu aunuaoB. CpaBHEHUE

YIJjieBoa0B, O€JIKOB U JIUIIUA0B KaK HCTOYHHUKOB SHEPTHUU

Hyxneunnoseie kucnorsl: JHK wun PHK. Hyxkneotunsr — MoHOMeEpSI




HYKJIeUHOBBIX KHCJIOT. Ctpoenune u ¢ynkuuu JJHK. Ctpoenue u dyHkumm

PHK. AT®: ctpoenue u GhyHKIIMN

3.5

3.6

Huronorust — Hayka o kierke. Kietounas Teopus. MeTopl U3yueHHUs KIETOK

Krnetka kak nenoctHas xuBasi cuctema. O01ye npu3HaKky KJIeTOK: 3aMKHYyTas
HapykHass MemMOpana, mojekynbl JIHK kak reHernueckuii anmapar, cucteMa

cuHTe3a Oelka

3.7

Tunsl KkIeTOK: »ykapuoTHUeckas U MpokapuoTuyeckas. OcoOeHHOCTH
CTpOEHHS MpPOKApUOTHYECKON KieTku. Kierounas creHka Oaktepuil.
Crpoenue >yKapHOTHYECKOW KII€TKHM. OCHOBHBIE OTJIMYMS PACTUTEIILHOM,

KMBOTHOH U T'pUOHOI KIIETKU

3.8

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX
¢bynkuun. [Inasmatnueckas memOpaHa, e€ cBoiicTBa U pynkuuu. L{uromnnaszma
u e€ opranouipl. OTHOMEMOpaHHbIE OPraHOWABI KIICTKH: SHIO0IIIa3MaTHYeCKast
cerb (OIIC), anmapar I'onbaxku, 1u3ocoMsbl. [loyaBTOHOMHBIE OpPraHOMIBI
KJIETKU: MUTOXOHAPHH, TUIACTUABL. [IpOMCX0XKIeHNEe MUTOXOHIPUH | TIIaCTHI.
Bunpr mactua. HememOpaHHBIE OpraHOMIIBI KJIETKH: pUOOCOMBI, KIETOYHBIN

LHCHTP, pPCCHUYKHU, KTYTUKH. q)}/HKHI/II/I OpPraHonaoB KIICTKH. Bximrouenns

39

Snpo — perynsaTopHbIil neHTp KieTku. CTpoeHue sizpa: siaepHas 000JI0uKa,

KapuoIuiazMa, XpoOMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpchnopT BCIICCTB B KIICTKC

H(PIBHGI[GSITGJ'IBHOCTI) KIJIICTKH

4.1

OOMmeH BemiecTB, WK MeTaboIM3M. AcCUMIIIALUS (TUTACTUYECKUIT OOMEH) U
JTUCCUMMJISALINA (SHEPreTHUEeCKUT 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca
MeTabonu3Ma. Tumbel oOMEHa BEHIECTB: aBTOTPOPHBIA W TETEPOTPOHBIN.

Pons pepMeHTOB B 0OMEHE BEIECTB U MPEBPAILICHINH YHEPTUU B KIIETKE

4.2

®otocunre3. CeroBas u TemHOBas ¢a3el (orocuHTe3a. Peakumun
dorocurTe3a. DPPEKTUBHOCTH (POTOCHHTE3a. 3HAYCHUE (OTOCUHTE3a IS
KU3HM Ha 3emuie. BiusiHue ycnoBuid cpenbl Ha (DOTOCHHTE3 M CHOCOOBI
MOBBILIEHUSI €0 MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UPYIoNue OaKkTepuu. 3HAUYCHHE XEMOCHHTE3a IS

JKU3HU Ha 3emie

4.3

DHepreTuyeckuii oOMEH B KJIETKe. PaciieruieHne BEIIeCTB, BBIACICHHE U
aKKyMyJIMpPOBAaHHUE SHEPrUM B KJETKE. DTambl HEPreTHUECKOro oOMeHa.
I'mukonus. bpoxkenue u ero Buabl. KuciaopogHoe okucieHne, WA KIETOUYHOE

npixanue. DPGHEeKTUBHOCTh SHEPTeTUIECKOT0 0OMeHa

4.4

Peakiun marpuuyHoro cuHTe3a. I'enermueckas wuHpopmanus u JIHK.

Peanu3zanus reHeTHYECKOM I/IH(1)OpMaI_[I/II/I B KJeTKe. ['eHeTUYeCKu Ko U ero




cBoiictBa. TpaHckpunuusi — wMaTpuuHblii cuHte3 PHK. Tpauciusius —
o6uocunte3 Oenka. KogupoBanue amuHokucnoT. Poibs pubocom B Guocunrese

Oenka

4.5

Hexnetounsie popmbl xu3nu — Bupycsl. ctopusi otkpbeiTis Bupycos (/.H.
VBaHoBckuit). OCOOEHHOCTH CTPOEHUS M JKU3HEAESTEIBHOCTH BHPYCOB.
baktepuodaru. bone3nu pacteHuid, KHUBOTHBIX W YEJIOBEKA, BBHI3HIBAEMBIC
BUpycamu. Bupyc ummynonedpunura uenoseka (BUY) — Bo3Oymurens

CIINda. IlpodunakTrka pacinpocTpaHeHHs BUPYCHBIX 3a00IeBaHUN

Pasmuoxenue u WHIAWBUAYAJIBbHOC PAa3BUTHUEC OPTaHU3MOB

5.1

KneTtounslii 1MKJI, WIM KU3HEHHbIM LMK KieTku. MHrepdaza m mwuros.
Ipoueccel, mpoTekatomue B nHTepdase. Perumkanus — peakuus MaTpUIHOTO
cunreza JJHK. Crtpoenne xpomocoMm. XpOMOCOMHBIH HAaOOp — KapUOTHII.
JIUTUTONIHBI W TaljIOMJHBIA  XPOMOCOMHBIE HAOOpBL.  XpPOMATHJIBL
[Muronornyeckue OCHOBBI PA3MHOXKECHUS M WHIMBUAYAJIBHOTO pa3BUTHUSA
OpraHU3MOB.

Henenune xierku — muto3. Cragun muto3a. Ilporeccsl, mpoucxoasmye Ha

Pa3HBIX CTAAUAX MUTO34A. buonorumdyeckmii CMBICIT MUTO3a

5.2

5.3

®opMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrojioe U mojoBoe. Buasl 6ecnonoro
pPa3MHOXCHHUS: NIEJICHHE HAJBOE, TOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHNe,  BETeTaTHBHOE  pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHMUPOBAHUEC OPraHU3MOB, €I'0 3HAUYCHUEC IJId CCICKINN

[TosioBOE pa3zMHOMXKEHHUE, €r0 OTIIMYUS OT OECIIOJIOoTO.
Meito3. Craguu meiosa. [Ipoiecchl, NpoucXoasiiue Ha CTaausixX Meno3a.
[ToBenenue xpomocom B Meioze. Kpoccunrosep. buonorndeckuit cMbica U

3Ha4YeHHE MeHo3a

5.4

I'ametorenes — Impouecc O6paSOBaHI/I$I IMMOJIOBBIX KIJICTOK Yy JKUBOTHBIX.
IlonoBeie Kene3bl: CEMEHHUKH M SHYHHUKH. 06pa3013aHI/Ie U Pa3BUTUC
IIOJIOBBIX KJICTOK — I'aMCT (CHepMaTO3OI/II[, ﬂﬁHCKHCTKa) — CIICpPMATOI'CHE3 U
OOI'CHE3. OcobeHHOCTH CTPOCHUA SHUNEKICTOK | CIICPMATO30MUI0B.

OmnonorBopenue. [TapreHorenes

5.5

NupuBuayanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHUOHAIBHOE  pPa3BUTHE
(oMmOpuorene3). OTambl AMOPHOHAIBHOTO PAa3BUTUSL Y  TO3BOHOYHBIX
KMBOTHBIX: JpOOJICHHE, TacTpyisinusi, opraHorenes. [locTamOpHoHaNBbHOE
pazButre. Tumbl NOCTAIMOPUOHAIBHOTO pPa3BUTHUA: MPSAMOE, HENPAMOE
(MnunHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHu3MoB; (DaKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOEHUE




CECMCHHU, CTaIUN PA3BUTHUA

6.1

HaCHeI[CTBeHHOCTB U UBMCHYUBOCTb OPraHM3MOB

[Ipeamer u 3amaum reHeTuku. Mceropuss pa3BUTHS TEeHETHKM. Bxian
POCCUICKHUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE F€HETUKU. MeTO/1bl TeHETUKU
(ruOpU0IOrNYEeCKUH, IUTOr€HETUYECKUH, MOJEKYIIPHO-T€HETUUYECKU).
OCHOBHBIE TE€HETUYECKHUE MOHATHUSA. | 'eHeTHUecKasi CUMBOJIMKA, UCIIOIb3yeMast

B CX€Max CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacjel0BaHMs MPU3HAKOB, ycTaHOBIeHHbIE I'. Menaenem.
MoHorubpuiHoe CKpeuBaHue. 3aKOH eIuHOooOpa3usi TMOpHIOB IEpPBOTO
nokosieHus. [IpaBwiio noMMHMpOBaHMs. 3aKOH pacLICIUIEHUS IPU3HAKOB.
I'nnore3a yncroTsl ramer. IloaHOE M HEMOIHOE JOMUHUPOBAHHUE.

JluruOpunHoe  CKpelIMBaHME. 3aKOH  HE3aBHCHUMOIO  HaclelIOBaHMA
NpuU3HaKkoB. [luTOoreHeTMyeckne OCHOBBI JUTHOPUAHOTO CKpEIIWBAHUS.
Ananusupyroniee — ckpemuBaHue.  lcnonp3oBaHuEe — aHaJIM3UPYIOLIETO

CKpEIIMBAHUS JUIsl ONIPEIEIEHNUs TEHOTUIIAa 0COOU

6.3

6.4

CueruieHHoe  HacieZoBaHuWe Tpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAaclIe/loBaHUI0 TIeHOoB. Hapymienuwe cuemneHuss TI'e€HOB B
pe3yabTaTe KpOCCHHroBepa. XpOMOCOMHAsi TeOpus HAacCJIeJICTBEHHOCTH.
['eneTnueckne KapThl.

I'enernka mosa. XpoMOCOMHOE OMpENENICHUE Moja. AyTOCOMBI U TOJOBBIE
XpoMocoMel. ['oMorameTHsle U rereporaMeTHble opraHusMbl. Hacinenosanue

IIPU3HAKOB, CICIUICHHBIX C II0JIOM

H3menunBoCTh. BUAbl H3MEHUMBOCTH: HEHACIEACTBEHHAS U HACIEICTBEHHAS.
Pone cpeapl B HEHACHEACTBEHHOM W3MEHYHMBOCTH. XapaKTEPUCTHKA
MOAUGUKAITMOHHOW M3MEHUMBOCTH. BapwalmoHHBIA psl M BapUalMOHHAs
kpuBasi. Hopma peaknum npusHaka. KonaudyecTBEHHblEe U KaueCTBEHHbBIE
mpu3HaKU U ux Hopma peaknuu. CBoiictBa  MOIUGUKAIMOHHOU

HU3MCHYMBOCTHU

6.5

HacnenctBenHast, WM TreHOTHNHMYECKas, HW3MEHYMBOCTb. KomOuHaTHBHAs
M3MEHUYMBOCTh. Melo3 U TOJOBOM NpPOIECC — OCHOBA KOMOMHATHBHOM
W3MEHUYUBOCTH. MyTalMOHHAas HM3MEHYMBOCTh. Kiaccudukanus MyTariwii:
TE€HHBbIE XPOMOCOMHBIE, T'€HOMHBbIE. YacTroTa ¥ MNPUYUHBI MYTalU.
MyrareHnnsie (GaxkTopbl. 3aKOH TOMOJOTMYECKHX PSAJOB B HACIEICTBEHHOM

n3menunBoct H.U. BasmioBa

6.6

I'enetnka uenmoBeka. Kapmorun dyenoBeka. OCHOBHBIE METOJbI TEHETHUKU
YyeJIoBeKa: TeHeaJIOTHUECKHH, OJM3HEIOBLIH, [IUTOTCHESTHYECKHI,

OMOXMMHYECKUH, MOJEKYyIspHO-TeHeTndeckuil. CoBpeMEHHOEe OIpe/esieHe




TFE€HOTHIIA: MOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUITMPOBAHKE, B TOM YHUCIIE
¢ momomwto ITI[P-ananu3a. HaciaeacTBenHbie 3a001eBaHUs YeIOBEKa: TCHHEBIC
0ose3HH, 0one3Hu c HacJIeICTBEHHOM MIPEAPACTION0KEHHOCTBIO,
XpoMocoMHble  Oonie3HH. ComaTHuYecKWe U TeHEpPaTUBHBIE MYTallUU.
[Mpunmunel 370poBOro  00pas3a JKW3HM, AMATHOCTHKH, NPO(YUIAKTHKH U
JICUCHUS T€HETUYECKUX 0oIe3HEN. Menuko-TeHEeTHYEeCKOe
KOHCy.HBTI/IpOBaHI/Ie. 3Ha‘-IeHI/Ie MGﬂHHHHCKOﬁ TCHCTUKHU B HpeI[OTBpaH_[eHI/II/I "

JICUCHHMH T€HETUYECKHUX 3a00JI€BaHMI YeJIOBEKA

Cenekrust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuusi Kak Hayka M IpoLECC. 3apOXKACHHUE CEICKIUH M JTOMECTHKALMS.
Yuenne H.M. BaBwioBa 0 LEHTpax MPOUCXOXKAEHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHMU. LIEHTpBI NPOUCXOXKACHUS TOMAIIHUX >KUBOTHBIX.

Coprt, nopojia, mramm

7.2

7.3

CoBpeMeHHBIE METO/IbI CeNleKIMU. MacCcoBbI U WHAWBUIYAIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHUH M >KMBOTHBIX. OlleHKa 3KCTepbepa. bin3kopoacTBeHHOE
cKkpemyBanue — MHOpuAMHT. Yucras nuHus. CKpellMBaHUE YUCTBIX JTMHHM.
l'eteposuc, wunm rtubpugHas cwuwia. HepoacTBeHHOe CKpenuBaHue —
ayropunuur. OtnanéHHass rulOpuauszanus u e€ ycnexu. VcKycCTBEHHBIH
MyTareHe3 M IOJyYEHHUE IMOJIAIIONIO0B. JIOCTHMIKEHHs CEJEKLUMH PACTECHUH,

JKUBOTHBIX 1 MUKPOOPIraHU3MOB

buotexHonoruss kak oTpacib MPOU3BOACTBA. ['€HHAs WH)KEHEpHs. DTarlbl
co3nanusi pekomOunantHor JIHK m Tpancrennsix opranu3moB. Kierounas
umxeHepus. Kinetounesle KynbTypbl. MUKPOKIOHAJIBHOE Pa3MHOXKEHUE
pactenuidl. KiioHupoBaHuE BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX
OpPraHU3MOB. DKOJOTMYECKHUE U dTHUecKHe mnpodiembl. MO — reHeTndecku

MOIII/I(bI/II_II/II)OBaHHBIC OpraHHU3MbI

11 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

DBOIIOIMOHHASA OUOJIOTHS

1.1

DBOIONIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
CBupnerenbctBa 3Botouuu. [laneoHTosIOrHMYECKUE: IOCIEN0BATEIbHOCTD
MOSIBJICHUST BUJIOB B TAJICOHTOJIOTHYECKOW JIETOIHCH, MEPEXOAHBIE (OPMBIL.

buoreorpaduueckue: cxonctBo u pazauuue (GayH U ¢Giop MaTEpUKOB U




OCTPOBOB. DMOPHOJIOTHYECKUE: CXOJACTBA U Pa3IU4Usi SMOPHOHOB Pa3HbBIX
BUJIOB  TO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE,
aHAJIOTMYHbIe, pPYAMMEHTapHbIE OpraHbl, aTaBU3MbL.  MOJIEKYISIpHO-
OMOXMMUYECKHE: CXOJCTBO MEXAaHU3MOB HACJIEICTBEHHOCTH WU OCHOBHBIX

MeTa0OJIMIECKUX MyTeH Y BCEX OPraHu3MOB

1.2

OpomonmonHass Teopus Y. [lapBuna. [lpeamocbuiku BO3HUKHOBEHUS
JapBUHU3MA. [[BHOKYIIME CHIIBI HBONIONHMH BUAOB 1o JapBuHy (M30BITOYHOE
pPasMHOXXEHHE  TIPU  OTPAHUYEHHOCTH  PECYPCOB,  HEONpeaeiIEHHAs

M3MEHUYUBOCTh, OOpPH0OA 3a CYIIECTBOBAHUE, €CTECTBEHHBIH 0TOOD)

1.3

Cuntetnueckast teopust sBomonuu (CTD) u ocHOBHbIE €€ TOJOKEHUS.

MukposBomtonus. [lonynsuus kak eMHNALIA BUIa U SBOJTIOLUN

1.4

JBwxkymme cuiabl ((paKTOphl) SBOJIONHMH BHUIIOB B MpUpoje. MyTarmOHHBINA
nporecc 1 KOMOMHATUBHAS U3MEHYMBOCTb. [lomynanOHHbIE BOJIHBI U Apeild
reHoB. M3onauus u wmurpanus. EcrecTBeHHBI OTOOpP — HampaBisSIOMIMNA
¢axTop 3BosoLU. POPMBI €CTECTBEHHOT'O OTOOPA.

[Tpucnoco0IeHHOCTh OPraHM3MOB Kak pe3ysibTaT 3Bomounuu. lIpumeps
pUCIIOCOOIEHUH Yy OpraHu3MoB. ApoMop(}o3bl U UIN0A AN TAIIUH.

Bung wu BugooOpasoBanme. Kputepum Buga. OcHoBHbIE  (hOpMEI

BU000pa30BaHus: reorpauyeckoe, SKOJIOTHIECKoe

1.5

MaKpOBBOJ'IIOHI/ISI. CDOpMBI 3BOJIFOLUUN: (I)I/IHGTI/I‘ICCKaH, AUBEPICHTHAA,

KOHBCPIreHTHAA, MapajjicjbHasd. H606paTI/IMOCTL 3BOJIFOIIUH

Bo3HukHOBEHUE U Pa3BHUTHC )KU3HU HA 3emie

2.1

JloHayuHble NpENCTaBICHHUs O 3apOXACHUM >KU3HU. HayuHble runoresbl
BO3HHUKHOBEHUS KM3HM Ha 3emiie: aOHWOreHe3 W MaHclepMus. XuMUYecKas
ABOJIIOLIMS. DKCHEPUMEHTANIbHOE MOJATBEPKACHUE XUMHUYECKOW HBOJIIOLINU.
HauanpHuble aTanel Onosnornyeckoi spononnu. ['unoreza PHK-mupa. Ilepssie
KIeTKM M uX o2Bomouud. DopmupoBaHHE OCHOBHBIX TIPYII KUBBIX

OpraHu3MoOB
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Pa3Butne xu3Hu Ha 3emie mo 3paM u nepuoaam. Kartapxei. Apxeiickas u
npotepo3oiickasi apel. [laneo3olickas spa u e€ mepuoibl: KeMOPHUICKUIA,
OpPJIOBUKCKWM, CUITYPUUCKHI, TEBOHCKUH, KaMEHHOYTOJbHBINA, MEPMCKHUH.
Me3so3olickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

KaiiHozoiickass »pa W €€ Tmepuojpl: TNaJCOre€HOBbIA, HEOrE€HOBBIM,
aHTPONOreHOBBIN. XapaKTepUCTHKAa KJIMMaTa M TeOJIOTMYECKUX IPOLIECCOB.

OCHOBHBIE  DTambl OBOJIOLMK  PACTUTCIIBHOI'O H JKHMBOTHOTO MHpaA.




Apomopdo3sbl y pacTeHuid U kUBOTHBIX. [losiBIeHUe, pacluBeT U BhIMUpaHUE

I'pylll ’)KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHMYecKOro MuHpa Kak oOTpaxeHue »3Boitonuu. OCHOBHBIE

CUCTCMATUYCCKHC I'PYIIIIBI OPraHUu3MOB

24

OBOJIOLMS YeIoBeKa. AHTPONOJIOrus Kak Hayka. Pa3BuTue nmpencraBieHu o
IIPOMCXOXICHUN YesloBeKa. Merosbl U3yyeHus: aHtpororenesa. Cxoncrea u
pa3nuuus 4eJIoBeKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0XKEHHUE YEIOBEKA.

JBmwxyume cuisl (GpakTopsl) anTponorenesa. HacnencreeHHas H3MEHYMBOCTD
U ecTeCTBEHHbIH 0TO0p. OO1IecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIHi

TpyAda, MBIIIUICHUEC, P€Yb

2.5

OCHOBHBIC CTAaIUW W BETBU DBOJIIOIMH YEIOBEKA: aBCTPATONUTEKH, YenoBek
yMenbid, YemoBek mnpsMoxomsamuid, YemoBek HeaHaepTalibckuii, YemoBek
pasymHbIi. Haxolku ucKomaeMbIX OCTAaHKOB, BPEMs CYIIIECTBOBaHMsI, 00JIaCTh

pacnpocTpaHeHus, 00bEM FOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OpyAUs

2.6

Yenoseueckne  packl.  OCHOBHBIE  OONBIIME  pachl:  €BPOICOUHAS
(eBpasuiickasi), HErpo-aBCTpaJioWjHasi (PKBaTOpUAIbHAs), MOHTOJOU]IHAS
(a3maTcko-aMepuKaHCKasg). YepTsl NPHUCIIOCOOIEHHOCTH MpEeJCTaBUTENEH
YeJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHMA. EJAMHCTBO ueNnoOBEYECKUX

pac. Kpuruka pacuzma

3.1

OpraHu3Msl U OKpy>Karomias cpeaa

DKOJIOrusl Kak Hayka. 3alauyd U pa3zelibl SKOJIOruu. MeTOobl IKOJIOTUYECKUX
WCCIeAoBaHUN.  DKojlormueckoe  MupoBo33peHume. Cpenpl  oOUTaHHS
OpPraHru3MoOB: BOJHasd, HAa3€MHO-BO3AylIHAasA, IIOYBCHHAas,

BHYTPUOpPraHU3MEHHAs

3.2

Okonornyeckue (akropel. Krnaccupukamuss 5KOJOTHYECKHX — (AKTOPOB:
abuoTtnyeckure, OMOTUYECKHE M aHTPONOIEeHHBIC. J[eHCTBHE HKOJOTHUECKUX

(akTOpPOB HA OPraHU3MBI
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AbuoTtnueckue (HakTOphl: CBET, TEMIIEPaTypa, BIAXKHOCTb. DOTOMEPHOIU3M.
[IpucnocoGnennss oOpraHu3MOB K JeHCTBHIO aOMOTHYECKUX (DAKTOPOB.

buonornueckue PUTMBI

3.4

buotnueckue dhaxTopsl. Buabl 6MOTHUECKUX B3aMMOIECHCTBHI: KOHKYPEHIINS,
XHUIHUYECTBO, Mapa3sUTU3M, MYTyajlu3M, KOMMEHCAIU3M (HaxJIeOHHYECTBO,
KBapTHPAHTCTBO), AaMEHCAJIN3M, HEHUTpaiM3M. 3HAYCHHE OWOTHYECKUX

B3aUMOJACHCTBUM  JUIsl  CYLIECTBOBAHHA  OPraHU3MOB B  IIPUPOJHBIX




coo0I1IecTBax

3.5

DKOJIOTHYECKHUE XAPAKTCPUCTHUKU  ITOIMYJIAHH. OCHOBHBIE MOKa3aTeIH
MOomyJaauun: YUCJICHHOCTD, IJIOTHOCTBh, POXKAAEMOCTb, CMEPTHOCTD, IIPUPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTH MONYJIALMY U €€ peryisinus

Coo011ecTBa U DKOJIOTUYECKUE CUCTEMBI

4.1

CoobmiecTBO opraHuzMoB — OuoneHo3. CTpyKTypsl OuolleHO3a: BHIOBaf,
NPOCTPAaHCTBEHHAsA, Tpoduyeckas (muiieBas). Bunbsl-momuHanTel. CBs3H B

OHoIIEHO3€E

4.2

Okojoruueckue cuctembl (dkocuctembl). llonsitue 00 sKocucTeMe W
ouoreoreHo3e. DyHKIMOHATBHBIE KOMIOHEHTBI 3KOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peIyleHThl. KpyroBopoT BeIIECTB U TMOTOK JHEPrUU B
skocucteme. Tpoduueckue (MuieBbie) YPOBHH SKOCUCTEMBI. [luimeBsie mienu
u cerd. OCHOBHBIE IIOKa3aTeld »SKOCHUCTEMbI: OHoMacca, MPOTYKIIMSL.
DKOJIOTUYECKHE TTUPAMHUJIBI: MPOAYKIINH, YUCICHHOCTH, OMomacchl. CBOMCTBA

AKOCHUCTEM: YCTOMUMBOCTD, CAMOPETYIIsIMs, pazsutue. CyKieccus

4.3

IIpuponHbie 3KOCHCTEMBL. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMa XBOWHOIO
WM ITMPOKOJIMCTBEHHOIO JIECa.

AHTpOIIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBL.  YPOOIKOCHCTEMBI.
buonornueckoe M XO3SMCTBEHHOE  3HAYE€HHWE  arpodKOCUCTEM U
ypOOIKOCUCTEM.

buopa3znoobpa3zue kak (¢akrop ycrouuBocTd sKocucTteM. CoxpaHeHue

OHOJI0rMYecKoro pa3Hooopasus Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. I'paHuiibl, cocTaB U CTPYKTypa
ouocdepsl. Kupoe BemecTBO U ero pynkmuu. OcodbeHHocTn 6mocdepsl Kak
rJ100aMbHOM 3KOCHCTEMBI. J[MHaMUYeCKOoe paBHOBECHME U OOpaTHas CBS3b B
ounocepe. KpyroBopoThsl BemecTB U OMOTCOXMMHUYECKHUE ITUKIIBI JIEMEHTOB

(yrnepona, azora). 30HaIBHOCTH OHOChepbl. OCHOBHBIE OMOMBI CYIIIN

4.5

YenoBeuecTBO B Ouocdepe 3emiin. AHTPOIIOTCHHBIE U3MEHEHHs B Onocdepe.
['moGaybHbIE YKOJIOTHYECKUE MPOOIIEMBI.
OcHOBa palMOHATBHOTO YIPABICHUS MPHPOJHBIMH pecypcaMH M UX

HUCIIOJIBb30BAaHUC. ZIOCTI/I}KGHI/IH OMoJ0run U OXpaHa IIpUupoabl
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