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HOACHUTEJIBHASA 3ATIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTUHM TEOPETUYECKYIO OCHOBY IS
OmpeNieNIeHUs] MOAXO0A0B K (OPMUPOBAHUIO COJIEPXKAHUS Y4EOHOTro mpeameTa
«buosorus» cocraBWIM: KOHIENTyajdbHble mnonoxkeHus @OIroC COO o
B3aMMOOOYCIIOBICHHOCTH  II€JIeH, COAEp)KaHUs, pe3yabTaTOB OOy4YeHUs W
TpeOOBaHU K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LEIAX U
NPUHIMIIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMbI CPEIHETO
obmero oOpazoBanus B Poccuiickoit deneparnuu, a Takke IOJIOXKECHUSI O
cnenuduke 6uonoruu, e€ 3HaYCHUH B MMO3HAHUU JKUBOW MPUPOABI U 00ECTICUCHUH
CYILIECTBOBAaHMS 4enoBedeckoro ooOmiecTBa. CorjiacHO Ha3BAHHBIM TOJIOKEHHUSIM,
oTpe/ieNIeHbl OCHOBHBIE (DYHKITUU MTPOTrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T TpeAcTaBlIeHHWE O IeNIX, 00 oOIiei
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS U Pa3BUTHUA OOYYAIONIMXCS CPEICTBAMHU
yueOHOro mpeamera «buonorus», omnpeaenser o00s3aTeNbHOE MNPEIMETHOE
COJIep’KaHHMe, €ro CTPYKTYpy, pacmpeiciieHue 1o pasfeinaM U Temaw,
PEKOMEHIyeMYIO TOCJIEI0BATEIbHOCTh U3yYEHHUsI y4eOHOro Marepuaia ¢ y4éroM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa3oBaTeIbHOTO
npoiiecca, BO3paCTHBIX 0COOCHHOCTEHN 00y4aroIuxcsl.

B nmporpaMmvme 10 OHOJIOrMM TaK)Ke YUYUTHIBAIOTCS TpeOOBaHHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM pPe3yJbTaTam
oOydueHuss B (OPMHPOBAHWM OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEIIBHON
NEeATeTbHOCTU/Y4eOHbIX JEHCTBUII O00YydYaroNIuXCsi MO OCBOEHHUIO COJAEpPKaAHUS
OMOJIOrMYECKOr0 00pa30BaHMUS.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIH ypPOBEHb) peain30BaH
NPUHIIAI TPEEMCTBEHHOCTH B HW3y4YeHWW OWONOruu, Onaromaps dYemMy B HEH
IpPOCMAaTPUBAETCSl HAMPABJICHHOCTh HAa pa3BUTHUE 3HAHUM, CBSI3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOT O MUPOBO33pEHUS, IEHHOCTHBIX
OpMEHTAIUN JINYHOCTH, SKOJIOTHYECKOTO MBIIUICHHS, TIPEACTABICHHUI O 3JJ0POBOM
oOpa3e XKM3HM M OEPEKHBIM OTHOIIEHUEM K OKpYXKAIoUmeld MPUPOIHON cpere.
[TosToMy Hapsny ¢ U3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHM, a Tak)Ke 3HaHUU O
CTPOEHHUU KUBBIX CUCTEM PA3HOI'0 PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJOTHM yJIeJIEHO BHHUMAaHHUE HCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCEHEBHOM XKU3HU JIJIsl PEIICHUS MPUKIAAHBIX 33/1a4, B
TOM 4YHUCJe: NPO(PWIAKTUKU HACJIEICTBEHHBIX 3a00J€BaHHUIl YeloBeKa, MEIUKO-
I€HETUYECKOI0 KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJOTUYECKU
IeIeCO00pa3HOr0 TOBEICHUS B OKPYXKAIOIIEH NPUPOIHON Cpene, aHaiu3a
BIIMSIHUSL XO3SIUCTBEHHOM MESTENHHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOAHBIX U
UCKYCCTBEHHBIX PKOCHUCTEM. Y CHJIEHHE BHUMAHUS K MIPUKIIAIHON HAMpPaBICHHOCTH
yueOHoro npeamera «buonorus» mpoIUKTOBAaHO HEOOXOIUMOCTBIO 0OecreueHuUs



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.

buonoruss Ha ypoBHE cpemHero o6miero oOpa3oBaHHs 3aHHUMAeT Ba)XXHOE
Mecto. OHa obecrnieunBaeT (OpMHUPOBAHUE Y OOYUYAIOIIUXCS MPEACTABICHUN O
HAyYHOU KapTHUHE MHpa, pacliupsieT U 0000maeT 3HaHUS O KUBOM mpupoje, €&
OTJIMYUTENbHBIX NpPU3HAKAX — YPOBHEBOW OpraHU3allid U SBOJIOLUHU, CO3AaET
yCIOBUSL  JJSi: TIO3HAHMS  3aKOHOB  KUBOW  MPHUPOABI, (QOPMHUPOBAHUS
(yHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M 0Oe3omacHoro oOpasa
KU3HU, YKOJIOTMYECKOr0 MBIIICHUS], IEHHOCTHOTO OTHOIIEHHUS K KUBOM MPUPOJIEe
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOIOTHS UMEET TaKXKe TSl PEICHUsS] BOCTIUTATENbHBIX U
pa3BUBAIOLIMX  3a7a4y  CpelHero  oOmero  o0pa3oBaHMs,  COLMANIM3ALUU
oOyuaromuxcs. M3ydenune 6uonorun obecreynuBaeT yciaoBHs Uisi (HGOPMUPOBAHMUS
WHTEJUICKTYaIbHBIX, KOMMYHHUKAIMOHHBIX W HMHQPOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIBTYpHI, CIOCOOCTBYET HMHTETPAallMy OMONOTMYECKUX 3HAHUHA C
NPEICTABICHUSIMHU U3 JAPYTUX YUYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH
u reorpaduu. HazBaHHbIE MONOXKEHHUS O NpeJHA3HAYEHUU y4eOHOro IpenMera
«buonorus» cocTaBUIM OCHOBY [UIsl ONpEACNIEHUs TMOAXOAOB K OTOOpYy W
CTPYKTYpUPOBAaHUIO €r0 COACpKAHMS, TMPEACTABICHHOIO B TMPOrpamMMe IO
Ouosioruu.

Ot60p comepxkanusi yuebHoro npeamera «buonmorusi» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMHN KyIbTypOCOOOpPa3HOTO MOAXOJa, B COOTBETCTBUHU C
KOTOPBIM OOydYaromfecs: JOHKHBI OCBOUTHh 3HAHUSA M YMEHHs, 3HAYUMbIC IS
dbopMupoBaHusi 00IIEH KyJIbTYpbl, ONPEACISIONIUE aJeKBaTHOE TOBEJACHHE
YelloBeKa B OKpYXAIoleld MPUPOAHON cpesie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HA W TPAKTUIECKOUN aesTenbHOCTH. Ocoboe MEecTo B 3TOM CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI CO/IEP KaHUS, KOTOPBIE CITYXKaT OCHOBOM i (P OPMUPOBAHUS
NPE/ICTaBIEHUA O COBPEMEHHOM €CTeCTBEHHO-HAy4YHOW KapTHHE MHUpa |
[EHHOCTHBIX  OpPUEHTAIMSX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrNYECKOro 00pa3OBaHMs.

CrtpykTypupoBaHHe COACpX)aHUS y4yeOHOro Marepuaja B MPOrPaMME IO
OMOJIOTUM OCYIIECTBICHO € YYETOM NPHOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSAX KUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3allud U
ABOJIONIUU. B COOTBETCTBHUHM C 3TUM B CTPYKType yueOHoro npeamera «buomorusy
BBIJICTICHBI CIIEAYIONINE COAepKaTelbHbIe THHUN: «buonorus kak Hayka. MeTobl
HAy4yHOTO To3HaHus», «Kierka xak Ouomoruueckas cucrema», «OpraHusm Kak



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

Lens uszyuenuss yueOHoro mnpeamera «buonorusi» Ha 0a30BOM YypOBHE —
OBJIaJICHUE  OOYYAIOIMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(QYHKIIMOHAILHOU
OpraHu3allid JKUBBIX CHCTEM pAa3HOrO paHra M NOPUOOPETEHHE YMEHHUI
UCIIOJIb30BaTh ATH 3HAHMS MJII TPAMOTHBIX JIEUCTBUM B OTHOLIEHWH OOBEKTOB
KUBOM MPUPOJIBI U PELICHUS PA3TUUYHBIX )KM3HEHHBIX MTPOOJIEM.

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

OCBOCHHME OOYYaIOIIUMHCS CUCTEMbl 3HAHUH O OUOJIOTMYECKUX TEOPUSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIIAX, CIYKAIIUX OCHOBOU
s (OpPMUPOBAHMS MPENCTABICHUI O €CTECTBEHHO-HAyYHOW KapTHHE MHUPA, O
METOJ1ax HAayYHOI'O MO3HAaHUS, CTPOCHUH, MHOIOOOPAa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpPTaHM3aLMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHbBIX
UCCJIEIOBAHUAX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaIOIIUXCS TMO3HABATENbHBIX, WHTEIUICKTYaJIbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHAIM3a JAHHBIX O IYTSAX pPAa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UAEH M MOJAXOJOB K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpraHU3aluu;

CTAQHOBJICHHE Yy OOyYarommxcs OOmed KyJabTypbl, (YHKIIHOHATHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa >KUBOW MPUPOJABI HAa OCHOBAHMM 3HAHUN U OMbITA, IMOJIYYCHHBIX IMPHU
U3Y4YEeHUU OUOJIOTHH;

dopmupoBaHue y oOydalooIuXcs YMEHUH WUIIOCTPUPOBATh 3HAUCHUE
OMOJOTMYECKUX 3HAHUM B MPAKTHYECKOW MAEATENbHOCTH YEJIOBEKAa, pPAa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHHS UYEJIOBEKOM IKHBOM
OPUPOJIBI, HEOOXOTUMOCTH OEPEKHOT0 OTHOIICHHS K HEH, COOIIOCHUS STUIECKUX
HOPM MPHU MPOBEJICHUN OMOJIOTMUYECKUX UCCIEIOBAHUM;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TOBBIIIEHUS YPOBHS
IKOJIOTUYECKOUN KYIBTYPBI, 111 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

OpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B IOBCETHEBHOM JKU3HU IS
OLICHKU TOCJIE/ICTBUI CBOEH JEATEIbHOCTH MO OTHOIIEHHUIO K OKPYXKAIOIIEn cpe/ie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUITAKTUKH
3a00J1eBaHU.

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



JInst uzyuenust OMoaoruu Ha 6a30BOM YPOBHE CpEIHETO 0011ero 00pa3oBaHus
otBoauTCs 68 vacoB: B 10 kmacce — 34 vaca (1 yac B Henemo), B 11 kimacce — 34
yaca (1 gac B HezeI10).



COJEPXAHME OBYYEHUA
10 KIJACC

Tema 1. buosiorusi kKak Hayka.

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

Metobl TO3HAHUS KUBOUW IPUPOJIbI (HAOIIOICHUE, SKCTIEPUMEHT, ONKMCAHUE,
u3MepeHue, Kiaccudukanus, MOJEIUPOBaHUEe, CTaTUCTHYECKas o0paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

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

Tabnuuel u cxeMbl: «MeToAbl MO3HAHUS KUBOU TPUPOIBIY.

JlaGopaTopHblie 1 NpakTH4YecKUe padoThl:

[Ipaktuyeckass pabora Ne 1. «/cmnonp3oBaHuE pPa3IWYHBIX METOJOB MpPH
U3YYEHUH OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

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

CgoiicTBa OMOCHUCTEM U UX pa3zHOOOpa3ue. YPOBHHU OpraHu3alud OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBbIM, TKAHEBbI, OpPraHW3MEHHBIA, MOMYJALHNOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOre0neHOTHISCKHI ), OMOC(EpHBIH.

JdeMoHCcTpanuu:

Tabmuipl U cxeMbl: «OCHOBHBIE MIPU3HAKU KU3HUY, «YPOBHHU OpraHU3alUU
YKABOU IIPUPOIBI.

OO6opynoBanue: Mmojaenb MmoJiekyisl JTHK.

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. lloanepxanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHre O€IKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnmbie 1 3aMEHHMBbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (TIEpBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoilcTBa OenkoB. buonorunueckue
GbyHKIIMN OEIKOB.



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

VYrneBogel: MoOHOcaxapuabl  (TJIFOKO3a, pubo3a U Je30KCUprb03a),
nucaxapuabl  (caxapos3a, JIaKTo3a) M IoJaucaxapuabl  (Kpaxmall, TJIMKOTEH,
1eJuT0J103a). buonorndeckue GyHKIUU YTIIEBOOB.

Jlunuasl:  Tpurnuuepunsl, Gochonmunuas,, crepouabl. [ 'uapoduIbHO-
rupodoOHbIe  cBoiicTBa. buonormdyeckne ¢yHkiun nununoB. CpaBHeHUE
yTJIEBOJIOB, OCIKOB U JIUIMHIOB KaK HCTOUHUKOB YHEPTUH.

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 teopust — npumep B3auMOAECHCTBUS
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.

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

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
dbynkiuu. [Tnazmatuueckas memOpana, e€ cBoiictBa u pyukiuu. [luTomnasma u eé
opranouspl. OnHoMmemOpanHbie opraHouabl kietku: OIIC, ammapatr [Nombmxw,
au30coMbl. IlonyaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHAPHUM, IUIACTHUJBL.
[Ipoucxoxkenne MUTOXOHApUM u T1acTua. Buasl muactun. HememOpannbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHHUUKH,
KryTUKd. OyHKIIMY OPraHOUAO0B KJIETKU. BKitoueHusl.

SAnpo — perynsaropHblii HeHTp kiaeTku. CTpoeHue sanpa: sjuepHas o00JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHCcTpanuu:

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

Junarpammel:  «PacnpeneneHne XHUMHUYECKHMX JJIEMEHTOB B HEXHBOU
npupojie», «PacnpeneneHne XuMUYECKUX JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuupsl u cxemsbl: «llepuoanueckass TabnuIa XMMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOJIbI», «brocunTes Oenkay, «CTpoeHue MoJeKyJibl Oenkay,
«Ctpoenue ¢pepmenrtay, «Hykneunonsie kuciaotel. JJHK», «CtpoeHne MoneKysbl



AT®y», «CtpoeHne 3yKapruOTHYECKOU KIETKN», «CTpOEHUE KUBOTHOU KIIETKHUY,
«CTpoeHre pacTUTENbHON KIEeTKn», «CTpOoeHHEe MPOKAPUOTUYECKOM KIIETKWY,
«CTpoeHue sapa KIeTKu», «YTIeBOIbI, «JIunuasn».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE JJIS IPOBEIACHHUS
HAOJIFOICHU, W3MEPEHM, HKCIIEPUMEHTOB, MHUKPOIpPENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHblie U nNpakTH4YecKue padorTbl:

JlaGoparopHass pabora Ne 1. «l3ydeHue KaTadIUTHYCCKOW aKTUBHOCTH
dbepMeHTOB (Ha TpUMEpE aMIJIa3bl WK KaTaiasbl).

JlabopatopHass pabora No 2. «M3ydyeHue CTpPOCHHS KJIETOK pacTEHUH,
KUBOTHBIX U OAKTEpHl 1MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOINpEnapaTax H HUxX
OIHUCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BelIecTB, WKW MeTa0oIu3M. ACCUMUIIALINS (TUTACTUYECKUM OOMEH) U
JTUCCUMWISIMS (PHEPreTUYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipolecca
MeTabonu3zma. Ponb 3aKOHOB COXpaHEHUS BEIIECTB W DHEPrMU B TOHWMAHHH
MeTadoau3Mma.

Tunbel oOMeHa BellecTB: aBTOTpOodHBINA U rerepoTpodHsiii. Poib ¢pepmeHTOB
B OOMEHE BEIIECTB U MPEBPAICHUU YHEPTUU B KIIETKE.

®orocunTte3. CmeroBas u TeMHOBas (a3bl (¢GoTocuHTE3a. Peaknuu
dbotocunTeza. DPPekTUBHOCTL GOTOCUHTE3a. 3HaUeHHEe (HOTOCUHTE3a JJIsl )KU3HU
Ha 3emyie. Bnusinue ycnoBuii cpenbl Ha (JOTOCUHTE3 U CIOCOOBI TOBBIIICHUST €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

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

DHepreTuueckuii oOMeH B KieTke. PacierieHue BelecTB, BBIJCICHHE U
AKKyMYJIUPOBAHHE DHEPrUM B KIJETKE. OTambl SHEPreTUYecKoro oOMeHa.
I'mukonu3. bpoxenue u ero Buabl. KHCIOpOAHOE OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnurenbHoe dbocdhopunupoBanue. D¢ heKTuBHOCTD
AHEPreTUYECcKoro oOMeHa.

Peaknmm wmatpuuyHoro cuHre3a. [eHernueckas wuHbpopmarus u JIHK.
Peanuzauust reHetudeckoil MH@poOpManuMu B KIETKE. | €HETHYECKUid KOA U €ro
cBoiicTBa. Tpanckpumnuusa — Marpuunbsiii cuaTe3 PHK. Tpancnsauus — OuocuHTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanue amuHokucnor. Ponb pubocom B
OouocuHrese Oenka.

Hexknerounsle popMsbl xu3HU — BUpychl. ctopust otkpeitust Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHMSI W JKM3HEHHOTO IIMKJIa BHPYCOB.
baktepuodaru. bonesnu pacTteHui, KUBOTHBIX W 4YEJIOBEKAa, BbI3HIBAEMBIE
Bupycamu. Bupyc ummyHonedurura yenoeka (BUY) — BozOymaurens CITH/]a.



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

JlemoHcTpanum:

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

Tabmumpl 1 cxembl: «Tunel muTanus», «Metabomuzmy», «MUTOXOHIPHUSY,
«IHepreTudeckuii oOMen», «Xiopormiacty, «Dorocunte3», «Ctpoenue JJHK»,
«CTpoeHre U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuueckuili Koy,
«Bupyce», «bakrepuodaru», «Ctpoenue u >xu3HeHHbIN 1ukin Bupyca CIIN/da,
Oakrepuodaray, «Pemmukarus JTHK».

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

Tema 5. PasMHOKeHNe M1 HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounsrii 1uki, win >KU3HEHHBIM LUK kieTku. WHTepdaza U MUTO3.
[Iponeccrl, mpotekatonue B uHTepdaze. Perukanus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIMTuionHeIi W TAIUIOMJIHBIM ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHJBI.
[uTonornueckue OCHOBBI PAa3MHOXKEHUS W  MHIUBUAYAIbHOIO  PA3BUTHUA
OpPraHu3MOB.

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

[Iporpammupyemasi THOEINb KJIETKH — aroITo3.

dopMbl pa3MHOKEHHUSI OPTaHU3MOB: Oecrionoe u moyioBoe. Bujnsl 6ecrnosoro
Pa3sMHOXKEHUS: JICJICHUE HAJABOE, IIOYKOBAHWE OJHO- W MHOI'OKJIETOYHBIX,
CIopooOpa3oBaHue, BETETATUBHOE pa3MHOkKeHUE. MIcKyccTBEeHHOE KIOHHpPOBAaHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHSI OT OECTIOIO0TO.

Meiio3. Cragun wmeito3a. Ilpouecchl, NpOUCXOIAIINE HA CTaAusX Meio3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonorndeckuii CMbICa U
3Ha4YeHUE Meno3a.

['amerorenes — mpoliecc 00pa3oBaHUsA TOJOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU W sSMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrnepMaTo30ul, SHMIeKJIeTKa) — CIepMaToreHe3 U OBOICHES.
OcoOeHHOCTH CTPOCHUSI SAMIIEKIETOK U crepMaTo30uaoB. OIIOg0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBHOE pPa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOseHue, ractpynsaius, opraHoreHes. [loctamOpuoHanbHOE pa3BUTHE. THITBI
NOCTAIMOPUOHANILHOTO PAa3BUTHUSA: TPSMOE, HemnpsMoe (JIMYMHOYHOE). BrusHue



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

Poct u pasButue pacrenmii. OHTOr€HE3 IIBETKOBOI'O PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl U cxembl: «DPOpMbl Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pAaCTEHUN», «BereraTuBHOE pa3MHOXEHUE
pacteHuit», «Jlenenne kierku Oakrepuity, «CTpoeHHE TIONOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kiierounslii nukny, «Pemnukamus JHK», «Mutos3y,
«Meinosz», «lIpsmoe u HenpsAMoe pa3BUTHEY, «[ aMeTOreHe3 y MIIEKOMUTAIOIINX U
4eJloBeKa», «OCHOBHBIE CTaJIUN OHTOT€HE3A).

OO6opynoBaHue: MHUKPOCKOTI, MUKPOTIpEnapaThl «CriepMaTo30uibl
MJICKONIUTAIOIIETO», «SHIEKIeTKa MIeKonuTarmeroy, «KapruoknHes B KIETKax
KOpEIlKa JIyKa», MarHUTHas MOJENb-aliuiukanusa «Jlenenue KIeTku», MOJelb
JIHK, monens meTtadha3HOM XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKue padoThl:

Jlabopatopnass pabora Ne 3. «HaGmroneHue muTO3a B KIETKAX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHass pabora Ne 4. «l3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTax».

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mcropus pa3BuTus reHeTUKUA. POk UToI0rum
U SMOpHOJIOTHMH B CTAHOBIICHUU T€HETHUKU. BKiam poccHiiCKuX U 3apyOeHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToAbl TeHETHKU (TUOPUIOIOTUYECKUH,
IUTOI€HETUYECKUM, MOJICKYISIpHO-TeHEeTH4YeCKUii). (OCHOBHBIE T'€HETHUUECKHUE
noHATUA. ['eHeTnueckass CHMBOJIMKA, UCIIOIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, YCTAHOBIIEHHbIE . MeHnaenem.
MoHoruOpuiHOe CKpeluBaHue. 3aKOH €IUHO-00pa3us THUOPHUIOB TEPBOTO
nokojenus. llpaBuno pgomuHHMpoBaHWA. 3aKOH PACIICIUIEHUS MPU3HAKOB.
I'mnore3a ynctotel ramer. [1ojIHOE U HEMOJIHOE JTOMHUHUPOBAHUE.

JuruOpuaHoe  CKpeniuBaHWe. 3aKOH  HE3aBUCHMOTO  HACIEIOBaHUS
npu3HakoB.  lluToreHernueckue - OCHOBBI  JAUTHOPUIIHOTO  CKPEIIUBAHMS.
Ananusupymouiee ckpemuBanue. Mcrnoap30BaHne aHATM3UPYIOUIETO CKPEITUBAHUS
JUTSI OTIpE/IeTICHUs TEHOTUITa OCOOH.

CuemienHoe HacneioBaHue nmnpuszHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAaCJI€IOBaHMIO T'eHOB. HapyleHue cueruieHrst reHOB B pe3ysibTare
KPOCCUHTOBEpa.

XpoMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | €eHETUUECKHE KAPTHI.



I'enernka moma. XpoMOCOMHOE ONpeneneHrne nojia. AyTOoCOMbI U TOJIOBBIE
XpoMocoMbl. ['omMoramerHble W TeTeporamMeTrHnle oOpranu3mbl. HacnemoBanue
MPU3HAKOB, CLIETUIEHHBIX C TTOJIOM.

N3menunBoCTh. BUbl ”3MEHYMBOCTHU: HEHACIIECACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAUGUKAIIMOHHONW U3MEHUUBOCTH. BapuaimoHHbIN psijl U BapualluOHHAs KPUBas.
Hopma peakunu npusHaka. KonnuecTBEHHbIE M KAau€CTBEHHBIE NPU3HAKA U MX
HOpMa peaknun. CBolicTBa MOAM(PUKAITMOHHON N3MEHINBOCTH.

HacnenctBennasi, wim TE€HOTHNHMYECKAs, W3MEHUYMBOCTh. KoMOWHATHBHas
U3MEHUYMBOCTh. Meiio3 W TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTalronHast ”3MeH4YnBOCTh. Kitaccudukanus myrainuii: reHHble,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa 1 mpuauHbl MyTaruii. MyTareHnbie (paxkTopshl.
3aKOH rOMOJIOTMYECKHX PSAJO0B B HAaclIeACTBEHHON n3MeHunBocty H. Y. BaBunoga.

Buesnepnas HacieACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorum uenoBeka. OCHOBHbIE METOIbl T€HETUKHU
YyeJ0BeKa: reHeaJIoTMYECKUM, OJIM3HEIOBBIN, [IUTONCHETHUYECKU, OMOXUMHUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOE ONpENIETICHAE reHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIbBIO
[1I1P-ananu3a. HacneacTtBeHHble 3a00jeBaHUS YEJIOBEKA: TI'CHHBIC OOJIC3HH,
00JIe3HN C HACJIEACTBEHHOW NPEIPacoOKEHHOCThIO, XPOMOCOMHBIC OOJIC3HHU.
Comatnueckue W reHepaTuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIBI
3JI0pPOBOT0 00pa3a >KM3HU, TUATHOCTUKHU, MPO(UIAKTUKYI U JICYEHUS TeHETUYECKUX
Oosne3Hel. MenuKo-reHeTUYECKOe KOHCYIbTUPOBAHME. 3HAUCHUE MEIUITMHCKON
TEHETUKU B MPEAOTBPAICHUU U JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YEIOBEKA.

JdeMoHCcTpanuu:

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

Tabauel M CXEMBI: «MOHOrMOpHUIHOE  CKpEUIMBaHUE U  €ro
IATONCHETUYECKAsT OCHOBA», «3aKOH PACHICIUVICEHUS W €ro UUTOrCHETUYeCcKas
OCHOBa»,  «3aKOH  YHUCTOTHI  Tamer», «JlurubpupHoe  CKpeniuBaHue,
«Iutonmornyeckue  OCHOBBI  JWTHOPHIHOTO  CKpemuBaHus»,  «Meho3y,
«B3auMoznencTeue aUIeNbHBIX T'€HOB», «l'€HEeTHMYeCKHe KapTbl pPAaCTEHUH,
JKMBOTHBIX U 4eEJNOBEKay», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEOBaHUS,
CUEIUIEHHOr0 ¢ TmonoMm», «KapuoTumbel 4eloBeKa U KUBOTHBIX», «Bubl
U3MEHUYMBOCTHY, «MonudukanronHas M3MEeHYMBOCTh», «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpymnm KpoBu», «MyTallMOHHAas! U3MEHYUBOCTHY.

OO6opynoBanue: Mojaenu-anmiMKkanud «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Henonnoe nomunupoBanuey, «Jurnbpunnoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOI W MHKporpenapar «J/pozoduia» (HopMa, MyTanuu
(OpMBI KPBUILEB U OKPACKH Tena), repOapuil «I'opox moceBHOM.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

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

Jlabopatopnas padora Ne 6. «M3ydeHrne MoaudUKaIIMOHHOW U3MEHUUBOCTH,
IOCTPOEHUE BaPUALMOHHOIO PsJia U BAPUALIMOHHON KPUBOI».

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 MPOLECC. 3apOKICHUE CENEKUMN U JOMECTHUKALUS.
Yuenue H. W. BaBuioBa o0 I1eHTpaX MOPOUCXOXKAEHUS U MHOrooOpas3us
KYJIbTYPHBIX pacTeHui. LIeHTpbl NMPOUCXOXKIEHHUS AOMAIIHUX XUBOTHBIX. CopT,
1I0pOAa, IITAMM.

CoBpeMeHHbIE METObI CelNeKUnU. MaccoBbIii 1 MHAUBUAYAIbHBINA OTOOPHI B
CENIEKIIMM pPACTEHUHM M KUBOTHBIX. OIllEHKAa SKCTepbepa. bIM3KOpOICTBEHHOE
CKpeluBaHue — WHOpuAMHr. Yuctas nuHusA. CKpellMBaHUWE YHCTHIX JIMHUH.
I'ereposuc, wiu rubpunnas cuwia. HepoacTBeHHOE cKpeuiMBaHUE — ayTOPHIMHT.
Otrnanénnas rtulOpuauzauus u €€ ycnexu. VCKycCTBEHHBI MyTareHes u
NOJIYYEHUE TOJUIUIONAOB. JIOCTMKEHHUsI CENEKIMU PACTEHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonmorus Kak oTpaciib MPOW3BOACTBA. ['€HHAas WH)KEHEpHUs. ODTarlbl
co3ganusi pexkomOunantHor JIHK wu Tpancrennsix opranuzmoB. Kiierounas
nHxeHepus. Kietounble KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUU.
KiloHupoBaHue BBICOKOIPOAYKTHUBHBIX CEJIBCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W 3Ttudyeckue  npoodsembl. I'MO  —  reHeruyecku
MOJIU(PUIIUPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

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

Tabmuipl U cxembl: Kapta «lleHTphl MPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuin», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KYyJbTYPHBIX
pacreHmity, «OtnanéHnas ruopuausanus», «Padorsl akagemuka M. @. MBaHoBay,
«Ilonumnongusa», «OObEeKThl OuoTexHomorun», «KiaerouHwle KyJIbTyphl U
KJIOHHpOBaHue», «KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKH TUIO0B U KOPHEILIOAO0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03IUCTBEHHBIC PACTCHUSY.



JlaGopaTopHble U IpaKkTH4ecKre padoThbl:

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

11 KIIJACC

Tema 1. IBosroMOHHAsE OMOJIOTHSA.

[Ipennoceulku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. OBOJIOLMOHHAA
Teopus U €€ MecTo B Ouosoruu. BiusiHue 3BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CeuzerensctBa »BoNonuu. [lameoHTONOrMYECKHE: MOCIEI0BATEIBHOCTD
NOSIBJICHUS] BUJOB B MaJE€OHTOJIOTMYECKOM JIETONHUCH, MEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cXoacTBO U paznuure (hayH U Gop MaTEPUKOB U OCTPOBOB.

DOMOpHUOIOrMYECKHEe: CXOJICTBA M PAa3IM4yUsi SMOPHUOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAJIOTHYHbIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoOJEKYJIIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH U OCHOBHBIX META0OMMYECKUX NyTeW y BceX
OpPraHHU3MOB.

OomononHass teopust Y. J[lapBuna. IlpenanochulkKM BO3HUKHOBEHUSA
JapBUHU3MA. J[BWOKyIIME CHJIBI HBOJIOIMU BHUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAaHUUYEHHOCTH PECYPCOB, HEOMNPENIENIEHHAs W3MEHUYUBOCTb,
O0opb0a 3a CylecTBOBaHHUE, €CTECTBEHHBIN O0TOOD).

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

MukposBomonus. [Tomynsuus kak e1MHUIA BUIA U 3BOJIIOLUY.

JBrxymre cuibl ((hakTopbl) SBOIIONMUA BHIOB B MpUpoje. MyTallmOHHBIN
nporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTH. [lomynsiiMOHHBIE BOJNHBI U Jpeid
reHoB. M3omauus u Murpanusi.

EcrectBennsiit otO0Op — HampaBiswonmi (aktop sBoaonud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3Botouuu. [Ipumepsl
NPUCIIOCOOJIEHUI Y OpraHu3MoB. ApoMop(03bl U UJIUO-A 1Al TALIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHoBHbBIE  (OpMBI
BUI000pa30BaHus: reorpauyeckoe, IKOJIOTHIeCKoe.

MakposBomonus. DopMbl  3BOJMIOLUU:  (PUIETUYECKAsA, IUBEpPreHTHas,
KOHBEPIeHTHasl, nmapasienbHas. HeoOpaTuMocTh 3BOIOIUY.

[IpoucxoxaeHne OT HeCHeUMAIN3UPOBAaHHBIX MpeakoB. [Iporpeccupyromas
criennanu3anys. AJanTUBHAS paiHALIUS.

JdemoHcTpanuu:



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

Tabnuuel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiie, «3apoIbIIIu
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOpbObI  3a
cyiiectBoBanuey, «EctecTtBeHHbIE 0TOOp», «MHOroodpasue COpTOB pacTEHUN,
«MHoroobpasue  mopoja  KUBOTHBIXY, «[Tomystuny, «MyrauuoHHas
U3MEHUYUBOCTB», «ApoMopdo3el», «Maunoamanramuuy, «OO0mmas aereHepanus,
«/IBmxymue cunbl sBomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «IIpucmocoO0IEHHOCTh OpPTraHU3MOBY,
«I"eorpaduyeckoe BUA00Opa3oBaHUE), «IKOIOTHUECKOE BUI000PA30BAHUE.

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

buoreorpadguueckass kapra wmupa, Kouiekius «DopMbl COXPAHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHWil», ™mojaenp ammiukauus «llepekpéct
XpOMOCOM», BJaXHble mpenapatbl «Pa3Butne HacekoMoroy», «Pa3Butue
JSATYUIKWA», MUKpomnpenapaT «/pozoduna» (Hopma, myrauud (Gopmbl KpbUIBEB U
OKpacKH TeIa).

JlaGopaTopHble U NpaKkTHYeCKUe padoThl:

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

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

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4yHbIE TPENCTABICHUSA O 3apOXKICHHM KW3HU. HayuHble rumoress
BO3HUKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XUMHYECKas
ABOMIONMS. AOMOTr€HHBIH CHUHTE3 OPraHMYECKUX BEIECTB U3 HEOPraHUYECKHX.
DKCNEPUMEHTATBHOE OATBEPKICHUE XUMUYECKON 3BOMtoIMU. HavanbHbie ATamnbl
ouonorudeckoi 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
nporepo3oiickass 3pbl. [lameosoiickas 3pa u €€ mNepuoiabl: KEMOPUUCKUH,
OPJIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

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

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



XapakTepucTuka KiIuMaTa M TeoJOTMYecKUX mpoueccoB. OCHOBHBIE 3Tarlbl
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 OPraHU3MOB.

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

JBmwxymume  cwibl  (pakTopbl)  aHTpomoreHe3a.  HacnencrBeHHas
U3MEHYMBOCTh M  €CTECTBEHHbIM 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
U3rOTOBJIEHUE OPYJU TPY/A, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIMM W BETBH 3BOJIIOLMHN YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
ymensli, YenoBek mnpaAmoxomamui, YermoBek HeaHIepTanbCKuM, YenoBek
pa3ymHblil. Haxonku HCKOMaeMbIX OCTaTKOB, BPEMs CYILIECTBOBAaHHUsS, 00JaCTh
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPY/IHUS.

UYenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pPachl:  €BPOICOUTHAS
(eBpasmiickasi),  Herpo-aBCTpajougHas  (dPKBaTOpualdbHAasA),  MOHTOJOMIHAS
(a3maTcko-amepukaHckas).  UepTsl  MPUCIOCOOJEHHOCTH  MpEeACTaBUTENEH
YEJIOBEYECKHX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpurunka pacusma.

JdemoHcTpanun:

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

Tabmuiel U cxembl: «Bo3nukHoBenne CoOTHEUHOM cHCTEMBI», «Pa3ButHe
opraHudeckoro wmupa», «PacturenpHas kierka», <«OKuBOTHas  KieTkKay,
«IIpokapuornueckas KieTka», «CoBpeMEHHas CHCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE aHAaTOMMUYECKHUX 4YEpT CTPOCHHUS 4YEJIOBEKa M YEJIOBEKOOOpPa3HbIX
00e3bsiH», «OCHOBHBIE M€CTa NAJIECOHTOJIOTMYECKUX  HAaxXOJOK  IPEIAKOB
COBPEMEHHOI'0 4eNIOBEKay», «/IpeBHeunmme moam», «/IpeBHue mogm», «Ilepseie
COBPEMEHHBIE JIOIN», «HeT0BeYeCcKre pachh».

O6opynoBanue:  Mmymsiku  «[Ipoucxoxkaenne — denmoBeka»  (OFOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEpTaJblla, KPOMAHBbOHIIA), CIJIENIKU WU
U300pakeHUsT KaMEHHBIX OpYJIUi MEpBOOBITHOIO YeIOBeKa (KaMHU-YOMMEPHI,
pyOuna, ckpebna), TeoXpoHOJOrHueckas TaOnuia, Koiekius «Dopmbl
COXPaHHOCTH UCKOIAEMBIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U IpaKkTHYecKHe padoThbl:

[IpakTuueckast padora Ne 1. «3yueHue MCKOMAaeMbIX OCTATKOB PACTEHUHU U
YKUBOTHBIX B KOJUIEKIIMSIX.



DKCKypcusi «IBOJIOIUSL OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WA KpaeBeIyeCKUil My3eil).

Tema 3. OpranusMbl U OKpPY:KaKILAS CPeaAa.

DKOJ0rvs KaKk HayKa. 3aJaud ¥ pa3zensl 3KOJOTHH. MeTobl HKOJIOrMYEeCKUX
UCCJIEI0BAaHNN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

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

Oxonornueckue (aktopel. Knaccudukamms HSKoIOrHYecKux (PakTOpoOB:
abuoTnueckne, OMOTHYECKHE M aHTPOINOreHHble. JlelicTBHE HSKOIOTHYECKUX
(haKkTOpOB Ha OPTaHU3MBI.

AOGuotnueckue (GakTopbl: CBET, TEMIEPATypa, BIKHOCTh. DOTONEPUOIU3M.
[IpucnocoOnenns  OpraHU3MOB K  JECUCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckne puTMBl.

buornueckue (bakTopBhI. Bunpl OMOTHYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHITUS, XUIIHUYECTBO, cUMOK03 u ero ¢opmsl. [lapasutusm, koomneparus,
MyTyajau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HaxJICOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKMX B3aUMOJACHCTBUH ISl CYHIECTBOBAHUS
OpPraHU3MOB B IMPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK momyiasuud. (OCHOBHBIE IOKa3aTenu
NOMYJISIUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
murpanys. J{lnHaMuka 4ucIeHHOCTH HOMYJISIIUU U €€ peryssius.

JdemoHcTpanum:

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

Tabnuubr u cxembl: kapta «lIpupomusie 30HbI 3eMuau», «Cpeabl 0OUTaHUA
opranusmoB», «@Poronepuonuzm», «llomynasiuum», «3aKOHOMEPHOCTH pocCTa
YUCJIICHHOCTHU NOMYJISIUU UHPY30pUU-TY(Penbkuy, «[IumieBpie memnm».

JlaGopaTopHblie n nNpakTHYecKue padoTbl:

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

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

[IpakTnueckas padora Ne 2. «Iloncyér mIOTHOCTH NOMyISUMIA pa3HbIX BUIOB
pacTEeHUN».

Tema 4. Coo0miecTBa M 3K0JI0rHYeCKHEe CUCTEMBI.

Coo0miecTtBO opraHu3mMoB — OuorieHo3. CTpyKTypbl OHMOIIEHO3a: BUOBas,
NPOCTPAHCTBEHHas, Tpoduueckas (muieBasi). Bunabl-momuHantel. CBsA3M B
ouoleHo3eE.

Okonoruyueckue cucrembl (dKocuctemsbl). [lonsitue 00 »skocucTeme W
ouoreoneHoze. DOyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, penylueHTbl. KpyroBopoT BEHIECTB U NOTOK SHEPIHUH B 3KOCUCTEME.
Tpoduueckue (muuieBbIE) YPOBHU HKOCUCTEMBI. [luileBble 1LEeNu U  CETH.
OcHOBHBIE TIOKAa3aTeIM SKOCHUCTEMBbI: Ouomacca, MNPOAYKIUS. ODKOJIOTMYECKHE
OUpaMUbl: TPOAYKLIMH, UHUCICHHOCTH, Ouomacchl. (CBOHCTBAa 3KOCUCTEM:
YCTOWYUBOCTB, CAMOpPETYJIsiLus, pa3BuTHe. CyKIecCusl.

[IpupogHbie I3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMAa XBOMHOIO
WIH IIUPOKOJIMCTBEHHOI O Jieca.

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

buopaznooOpazue kak @akTop yCTOMUMBOCTH »dKocucTeM. CoxpaHeHHe
OMOJIOTMYECKOr0o pazHooOpa3us Ha 3emiie.

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

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

UYenoseuecTBO B Onochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanpHBIE 2KOTOrHYecKue MPoOIEeMBI.

CocyiiecTBoBaHHe IPUPOABI U YeJIOBEYECTBA. CoxpaHenue
Onopa3zHooOpa3usi Kak OCHOBa YCTOMUYMBOCTH Ouocdepbl. OCHOBa palliOHATBHOTO
yIOpaBJICHUs] TPUPOJHBIMU pecypcaMd M HX HUCHoJIb3oBaHUE. JloCTmXeHus
OMOJIOrMH U OXpaHa MPUPOJIBI.

JdeMoHcTpanuu:

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

Tabmuupl u cxembl: «llumieBbie 1enu», «bUOIEHO3: COCTAaB U CTPYKTYpay,
«IIpuponnsie coobuectBa», «llenn nuraHus», «IKOIOrHMUEcKas MNUPaMHUIAy,
«buocdepa n yenoBek», «IKocUCTEMA IHPOKOIUCTBEHHOrO JIeca», «IKOCUCTEMA
XBOMHOro  Jjeca», «buomeno3 Bogoéma», «ArpoueHosd», «lIpumepHbie
AHTPOIIOT€HHbIE  BO3JICUCTBUS Ha mpupony», «BaxkHeillne HUCTOYHUKH
3arpsi3HEHMs BO3]lyXa W TPYHTOBBIX BOA», «llouBa — BaXkHEHIIAsl COCTaBIAOLIAS
ouocheppr», «Paktopsl Aerpaganuu mousy, «IlapHukoBeiid 3¢dekT», «DaKTopshl
PaAMOAaKTUBHOIO 3arps3HeHus Ouocdepb», «OOmWas crpykrypa Ouocheps»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yrinepozaa B Ouocdepe», «Kpyropopor azora B Ipupoze».

O6opynoBanue: Mopenb-anmukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PacturenbHbie cooliiecTBay, koisiekuuu «buorenosy, «Bpeaurenu BaxkxHEUIIUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥  KOJUIGKIMH pacTeHUH W
KUBOTHBIX, NPUHAIIEKAIINE K Pa3HBIM JKOJIOTMYECKMM TIpYIIaM OJHOrO BH[A,



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



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUSA [TPOIT'PAMMLBI 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 M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NHUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS mpeamera «buomorus»
BBIJICJICHBI CJIEAYIOIIAE COCTABJISIONINE: OCO3HAHNWE O0YYAIOIIMMHUCST POCCUHCKOMN
IPAKJAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITENIbHOCTH
U CaMOONpENENCHNI0, HaJIM4he MOTHBAllMM K  OOy4YeHHI0  OHOJIOTHH,
IIEICHATIPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEXKICHUN JHMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH W HCTOPHUYCCKUX TPAAUIMN pPa3BUTHS OHOIOTHYECKOTO
3HAaHMSI, TOTOBHOCTh U CIOCOOHOCTH OOYYarouIuxcsi pyKOBOJCTBOBAThCS B CBOEH
JIESITeTbHOCTU IIEHHOCTHO-CMBICIIOBBIMUA ~ YCTAaHOBKaMH, TPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO O0pa3oBaHWs, HAIWYHUE OSKOJOTHYECKOTO TIPaBOCO3HAHWS,
CITOCOOHOCTH CTAaBUTh IICJIM U CTPOUTD KU3HCHHBIE TUTAHEI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS mpeaMmera «buonorus» J0CTUraroTCs B
€INHCTBE Y4YEOHOW ¥ BOCIHUTATENHHOM JCATEIBHOCTHA B COOTBETCTBUU C
TPAJAUIIMOHHBIMU POCCUMCKUMHU COIMOKYJIBTYPHBIMU, HCTOPHYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, MPUHSATHIMU B OOIIECTBE IMpaBHUIAMH W HOpPMaMH
MOBEJCHHUSI U CIIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PA3BUTHUA BHYTPEHHEH TMO3WIMM JUYHOCTH, MATPUOTHU3MA,
YBOXEHUS K 3aKOHY W MPABOMOPSJIKY, YEIOBEKY TpyAa M CTapIiieMy MOKOJICHHUIO,
B3aMMHOT'O YBa)XEHHUsS, OEPEKHOTO OTHOIICHHWS K KYJIbTYPHOMY HACICAHIO H
TpaJMIIMSIM MHOTOHAllMOHAIBHOrO Hapona Poccuiickoit depepanuu, mpupoae u
OKpYXaroUIeH cpele.

JIMdHOCTHBIE pe3yJabTaThl OCBOCHHS Yy4deOHOro mpemMera «buomorus»
JOJIKHBI OTPaXkaTh TOTOBHOCTh M CLIOCOOHOCTh O0YUYaIOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMHpPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpWEHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIINX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIECTBa, PACHIUPEHHE >KHU3HEHHOTO
OTbITA U OTbBITA JICATEIILHOCTH B IMPOIIECCE pPeaiu3allii OCHOBHBIX HaIPaBJICHHI
BOCIIUTATENILHON JEATENHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCKOro BOCIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIINHA 00YJaAIOMIET0Cs KaK aKTUBHOT'O H

OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTRA;



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

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAEATEILHOCTH IPU CO3/aHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHE YUYUTHIBATH B CBOMX JEUCTBHSIX HEOOXOAUMOCTH KOHCTPYKTHUBHOTO
B3aUMOJICHUCTBHUS JIIOAEH C pa3HbIMU YOSXKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTAMU U
COITMAJIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHMYECTBY B MPOLECCE COBMECTHOTO BBIITOJIHEHUS
y4eOHbIX, T[IO3HABATENIbHBIX M MCCIEAOBATEIbCKUX 3aJlad, YBaKUTEIbHOTO
OTHOIIEHHSI K MHEHUIO OIIMOHEHTOB MpPH OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIbHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hopMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOU VJICHTUYHOCTH,
NaTpUOTU3Ma, YBOXKEHHUS K CBOEMY HapoJly, YYBCTBa OTBETCTBEHHOCTH TMEpE.l
Ponunoi, ropmoctu 3a cBOW Kpal, CBOW PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIJIOE ¥ HACTOSI[EE MHOTOHAIIMOHAIBLHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIECHHE K MIPUPOTHOMY HACJICIUIO U MTaMSITHUKAM MPUPOIBI,
JTOCTHXEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

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

uaeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CHyKeHHIO W 3amure OTeuecTBa,
OTBETCTBEHHOCTH 32 €r0 CyIs0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS :

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOr0 HAPO/a;

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

CIIOCOOHOCTH OIICHUBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B IOCTPOCHUE YCTOMUUBOTO Oy IYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIMTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢cTeTHYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas I3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHU;



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

TFOTOBHOCTh K CaMOBBIPDQXEHHIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
NPOSBIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

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

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

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

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

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIEHHOCTH MacTepPCTBa, TPY0Jt00ue;

TOTOBHOCTh K AaKTHUBHOW JI€ATEIBbHOCTH TEXHOJOIMYECKOM M COLMAJIbHOM
HANPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEILHO
BBIIIOJIHATB TAKYIO JIE€ATEIbHOCTD;

UHTEpEC K pa3iu4HbIM cepaM NmpodhecCHOHATBHOW AeSTeNbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | PEean30BbIBATH
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;

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

OCO3HaHHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpOoOJIeM U MyTed HX
peLIeHMUS;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble MNpPU H3YYEHUH OHOJIOTHH
3HAHMSI W YMEHUS TMPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
OpUPOJONOIb30BaHNEM  (COOIOJIEeHMEe  MpaBWil  TOBEAEHUS B MPHUPOJIE,
HANpaBJIICHHBIX HAa COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAX, OXpaHy BHIOB,
IKOCHUCTEM, Orocdepsl);



AKTUBHOE HENPUATHE JCWUCTBUM, NPHUHOCIIIMX BpEX  OKPYKaroIIeu
OPUPOAHON Cpelie, YMEHHE MPOTHO3UPOBATH HEOJArONPHUSATHBIE KOJIOTMYECKUE
NOCJIEICTBUS MPEANIPUHUMAEMBIX IEUCTBUHN U MIPEAOTBPAIIATh UX;

HAJIN4Ue Pa3BUTOIO HKOJIOTMUYECKOIO MBIIUICHUS, JKOJIOTHYECKONU KYIbTYpHI,
OIBITA NEATENbHOCTH JKOJIOTMYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUYECKOU JAEATEIBHOCTH YKOJIOTMUECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HayKHd M OOLIECTBEHHOW NPAaKTHKH, OCHOBAHHOI'O Ha JMAJIOre
KYJbTYp, CHOCOOCTBYIOIIET0 OCO3HAHHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YHWTATEIbCKOM KyJBTYpbl KakK CpeEICTBa
B3aUMOJEHCTBHS MEXIY JIIOJAbMU U ITO3HAHUS MUPA;

NOHMMaHue crneuupuky OWOJIOTMM Kak HayKH, OCO3HAaHMS €€ poiu B
(opMUpPOBAaHUU PAIMOHAIBHOIO HAYYHOIO MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO
OpEICTaBlICHUs 00 OKpY)KAloUIeM MHpPE Kak O €IMHCTBE MPUPOJbI, YEIOBEKa U
oOlIecTBa, B IMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH Mpodsiem
COXpaHEHUs IIPUPOJIHOIO PAaBHOBECHS,

yOex1EHHOCTh B 3HAYMMOCTH OMOJIOTUU IS COBPEMEHHOM LMBUIN3ALUU:
oOecrieyeHuss HOBOI'O YpPOBHS PA3BUTHSA MEAMIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  PECypCHble  MPOOJEMbl  pa3BUTHUS
YeJI0BEUECTBa, IIOMCKA MyTel BbIXOAA U3 INIOOAIBHBIX 3KOJOTUYECKUX MPOOJieM U
o0OecrieyeHusi mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJOIMUECKUX 3HAHUM B LEIIX
NOBBIIEHUA OOIIE KyJbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJILHOM IPaMOTHOCTU oOydarommxcs, (GopMupyeMoi
IpY U3Y4EHUU OMOJIOTHH;

IIOHUMAHME CYIIHOCTH METOJIOB IIO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJIb30BaTh MOJYy4YaeMbl€ 3HAHUS [UIs aHalu3a |
OOBSICHEHHUS SIBICHUN OKPYKAIOUIEro MUPA U MPOUCXOASIIMX B HEM HM3MEHEHUH,
yMEHHE JielaTb OOOCHOBAHHBIE 3aKIIIOUEHUS HAa OCHOBE HAy4YHBIX (AKTOB U
MUMEIOIINXCS JAHHBIX C LIEJIBIO ITOJIYYEHHUsI JOCTOBEPHBIX BBIBOZOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
pelieHus NpobJieM B peailbHbIX KU3HEHHBIX CUTYaAIIUAX;

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



FOTOBHOCTh M  CIOCOOHOCTh K  HENpPEephIBHOMY  OOpa30BAHHUID U
caMOOOpa30BaHNI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUWA MO OHONOrMU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHS yueOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIe JJi1 (OPMUPOBAHUS MHUPOBO33PECHHS OOYyJaIOUUXCS
MEXIUCHUILUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPaKAIOIIUE
I[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M cHenuuKky METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBIICHHUE, MPOIIECC,
CUCTeMa, Hay4dHbIN (aKT, MPUHIUII, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCe/0OBaHNEe,  HAONIOJIEHHE, HW3MEPEHUe,  DKCICPUMEHT U JIPYTHX),
yHUBEpCAJIbHbIe Yy4eOHble JeWcTBUs (TIO3HABaTelIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreynBaroIme dbopmupoBaHue b yHKIIMOHATBHOM
IPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMH OOYy4Yaloluxcs, CIOCOOHOCTD
o0yJaronuxcs UCTIOJH30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHPOBO33PEHUYECKUE 3HAHMS W  yHUBEpPCalbHbIC Yy4YeOHBIC JICHCTBUS B
ITO3HABATEIILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS NPOTpaMMbl CpPEIHEr0 O0OIIero
00pa30BaHus TOJKHBI OTPaXKaTh:

OBaanenne YHUBeEpPCATbHBIMH yueOHbIMH MO3HABATEIbHBIMH
NEeUCTBUSAMM:

1) 6a30BbIe JJOrHUecKue AeCcTBHSA:

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

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUKA NPUEMBI JIOTUYECKOTO MBIIIJIECHUS
(aHanmu3a, CMHTE3a, CPaBHEHUS, KIacCU(pUKAIMK, 0000IIEHNs), PACKPHIBATH CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMBATh
CBSI3U C IPYTUMH TTOHSITHSIMH);

OMpENENsATh LENu JACATEIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABIECHHBIMHU LIEISIMU;

UCITIOJIH30BaTh OMOJIOTMYECKUE TTOHITHUS JUIsl OOBICHEHUs (PAKTOB M SIBJICHUMN
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYKJE€HUS (MHIAYKTUBHbBIE, JIEIYKTHUBHbBIC, IO
AQHAJIOTUM), BBISBIISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (POPMYJIUPOBATH BBIBOJIBI 1 3aKJIFOUCHHUSI;

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 NPOOJIEMBI ¢ yU4ETOM aHajn3a MMEIOIINUXCS
MaTepHUAIIbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

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

KOODJAMHUPOBATh W  BBHIMOJHATH pabOTy B  YCIOBUSAX  pEaTbHOTO,
BUPTYaJTbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIICHUE TIPY PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 0a30BbIE HCCJIEA0BATEIbCKHE IeliCTBUS:

BJIJICTh HABBIKAMHU Y4€OHO-HUCCIICIOBATEILCKON U MMPOCKTHOM JCSITEIbHOCTH,
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 WHTEPIpPETalHH, NPEeOOPa30BAaHUI0O M TPUMEHEHHI0 B Yy4E€OHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX U COITUATBHBIX TIPOCKTOB;

(dbopMHUpOBATH HAYYHBIH THUI MBIIUICHUS, BIaJCTh HAYYHOU TEPMUHOJIOTHCH,
KJTFOUEBBIMU TTOHATUSIMU U METOJIaMH;

CTaBUTh W (OpPMYyIUpOBaTh COOCTBEHHBIE 3a7adyll B 0Opa30BaTEILHOMN
JEATENHHOCTH 1 KU3HCHHBIX CUTYAITUAX;

BBISIBIISITh NIPUYMHHO-CJICACTBECHHBIC CBS3M W aKTyallM3MPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHusi, HaXOAWTh apryMEHThI [JIs JI0Ka3aTellbCTBa
CBOUX YTBEP)KIICHHM, 3a/1aBaTh TaPAMETPhl U KPUTEPUHU PEIIICHHUS,

aQHAMM3UPOBATh TIONYYCHHBIC B XOJE PEIICHHWsS 3a7addl  Pe3yJIbTaThI,
KPUTHUYECKU OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIA TMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JeWCTBHSI B MPO(ECCHOHANTBHYIO CPEIY;

YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M TMPAKTHYECKYIO 00JacTh
KU3HEICATCTLHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OpUTHHAIBHBIC IMOAXOMBI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PEIICHUS.

3) pa6ora c nundopmaunueii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHKAX WH(MOpPMAIUH (TEKCTE Y4eOHOTO
nocoOusi, HAay4YHO-TIONMYJSAPHOM JIUTEpaType, OWOJIOTHYECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHeTe), aHAIU3UPOBATh



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
3ajay;

OpUOOpETaTh OMNBIT MCIOIb30BAHUS HMHPOPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIIEHCTBOBATH KYJIbTYpY aKTUBHOI'O UCIOJIb30BAHUS PA3IUYHBIX
IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTUMANbHYIO  (OpMYy  TPEACTABICHUS
Oounonornyeckor nHpopmaiuu (cxembl, TpaduKku, IUarpaMmbl, TaOJIUIbI, 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 NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HarJIsIHOCTH;

BJIAJE€Th  HABbIKAMM  pACIO3HABAaHUSA M 3allUThl  MH(pOpMaIMH,
UH(GOpPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyageHne yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU J1eHCTBUSIMM:

1) o0menue:

OCYUIECTBIJISITh KOMMYHUKAIIMH BO BCEX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYX/1aeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXIECHUS OTHOCUTEIBHO BBINOJIHEHUS IPEIaracMoi
3a/1a4, YUUTBIBATh MHTEPECHl U COIIACOBAHHOCTH MO3ULMNA APYTMX YYaCTHHUKOB
Janora Wi JUCKYCCUN);

pacrno3HaBaTh HeEBepOaJbHbIE CpEJICTBAa OOLICHMs, MOHUMAaThb 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYalUH,
YMETb CMATYATh KOH(QIMKTHI U BECTH MEPETOBOPHI;

BJIQJETh PA3JMYHBIMU CIIOCOOaMM OOUIEHUS U B3aUMOJEHCTBHUSA, MOHUMATh
HaMEpEeHUs IpYrux JItoJIeHd, MPOSBIATh YBAXKHUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKTHOU (hopme hopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) coBMeCTHAas 1esiITeJIbHOCTD:

NOHMMAaTh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHON M MHIWBHUIYaJbHOU
paboThI MpU PELICHUH OMOJIOrMYECKOM MPOoOIeMbl, 000OCHOBBIBATH HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX (OPM B3aUMOACHCTBUS NP PEUICHUN y4eOHOM 3a1a4u;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBUHA € y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)10T0 YieHa KOJIJIEKTHBA;



OpUHUMATh LEIM  COBMECTHOW  JESATEIbHOCTH, OpPraHU30BBIBaTH H
KOOPAWHHUPOBATh JEHUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUJIAH JCHCTBUH,
pacnpenensiTh poi ¢ YY4ETOM MHEHHUM Y4YaCTHHUKOB, OOCYXJaTh pe3yibTaThl
COBMECTHOM paboTHhI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJA M KaXJIOr0 yYaCTHMKAa KOMaHJIbl B
o0l pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

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

OCYLIECTBJISITh [MO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIUATUBHBIM.

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 U 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 3a7a4d B 00pa30BaTEIbHOMN
JEATENbHOCTH U )KU3HEHHBIX CUTYalUsX;

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

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JTMUHBIX MPEANOUTEHU;

JieJIaTh OCO3HAHHBIA BBIOOp, apryMEeHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pelieHue;

OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JPYAHMLINU B
pa3HbIX 00JIaCTAX 3HAHUW, MOCTOSHHO TOBBILIATH CBOM O0pa3oBaTENbHBIA U
KYJbTYPHBIA 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 PeIEKCUU NI OLUEHKH CUTYyalluu, 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 ce0sl, TOHUMasl CBOM HEJIOCTATKH U JJOCTOMHCTBA;

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 pe3ynbraThl OcBOeHUs nporpammbl 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 HOBOI'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 OCBOEHUs ydeOHoro mnpeamera «buonorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHBIX HayK, B (OpMHUpPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOU KapTHHBI MHpAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUUCKUX U
3apyOEKHbIX y4Y€HBIX-OMOJIIOTOB B pa3BUTHE OHOJOTUH, (PYHKUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PpaCKphIBaTh COJEpP)KaHHUE OUOJOTMYECKUX TEPMUHOB U TMOHSATHUM:
KHU3Hb, KJIETKa, OpraHu3M, MeTa0oiau3M (0oOMEH BEIIeCTB M IpeBpallleHue
SHEPrum), rOMEOcTa3 (camMoperyssiuus), ypOBHEBasi OpraHU3alusl KUBBIX CHCTEM,
CaMOBOCHPOU3BEIeHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHUE Wu3JaraTb OHOJOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JOrMa MOJIEKYJsIpHOM Ouonorun), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydeHnus (0 IieHTpax MHOTroo0Opasus u
IIPOUCXOXKIAEHUS KyJIbTYpHBIX pacteHnid H. M. BaBwiioBa), onpenensats IpaHULbI
UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BIAJETh METOJAMU HAYYHOTO MO3HAHUS B OMOJNOrUU: HAOIIOEHUE U
OIMCAHUE YKUBBIX CHCTEM, IIPOLIECCOB W SIBJICHUM, OpPraHM3alus W NPOBEICHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTa,  BBIIBI)KEHHE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAYyEMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX



pe3ynabTaTOB, HCIOIB30BAHHBIX HAYUYHBIX MOHSATHUH, TEOPUN W 3aKOHOB, YMEHHE
JIeNaTh BBIBOJBI HA OCHOBAHUH TOJTYUYEHHBIX PE3YIIbTaTOB;

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 HHEPreTHYeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIJIOZIOTBOPEHUS, PA3MHOKEHUS, HWHAMBUAYAIbHOIO Pa3BUTUS  OpraHu3Ma
(oHTOTrEHER);

YMEHHUE TPUMEHSATh MOTyYEHHBbIC 3HAHHS A OOBACHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUI NPUHATUSA NPAKTUUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEJTbl0 oOecreyeHusi Oe30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPY>KaIOIIUX JIIO/IeH, COOII0IEHUSI HOPM IPaMOTHOTO TMOBEJEHHS B OKPY>KaroIIei
OPUPOTHON Cpeae, MOHUMaHHEe HEeOOXOTUMOCTH HCIOIB30BAHUS TOCTHKEHUI
COBpEMEHHOW  OHONOTMH | OMOTEXHONOTUN  JUIsi  PaAllMOHAJIBHOTO
IPUPO/IOTIOIH30BAHUS;

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 TPAaKTUYECKHe PabOThI, COOIIOIATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPHUTUYECKH OICHUBaTh W HWHTEPIPETHPOBATh WHGOPMAIIUIO
OMOJIOTMYECKOT0  COJEP)KaHMSA, BKJIIOYAIONIYI0 IICEBJOHAy4YHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHHUKOB (CpEeICcTBa MacCcOBOW MHGOpMAIUHU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIECIOBaHHI B OHOIOTHH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO03/]aBaTb COOCTBEHHBIE ITMCHMEHHBIE U YCTHBIE COOOIICHMUS,
000011ast GMOTOTMYECKYI0 HHPOPMAIUIO 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
3HAHUS E€CTECTBCHHBIX HayK, B (OpMHpPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE POCCHUHUCKUX U
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OWOJIOTWH, (PYHKIIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE PACKpBIBATh COJIEpPKaHWE OWOIOTHYECKUX TEPMHUHOB U TIOHSATHH:
BUJ, TIOMYJISIMSA, TeHOPOH/, IBOJIOLMS, ABMXKYIIUE CUIIBI ((PaKTOpbI) HBOIIOINH,
MIPHUCTIOCOOJICHHOCTh OPTaHW3MOB, BUI000pa30BaHUE, DKOJIOTHYECKUE (DAKTOPHI,



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

YyMEHHE Wu3JIaraTb OHWOJIOTHYECKHE TEOpUuU (DBOJIIOIMOHHAA Teopust Y.
JlapBUHA, CHHTETHYECKash TEOpHsS DHBOJIOLMH), 3aKOHBl U 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. Bapa, depenoBaHusi riIaBHBIX HAIMpaBICHUN U
nyteit sBomonuu A. H. CeseprioBa, yuenus o 6uochepe B. U. Bepnanckoro),
OTIPEAENSITh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHUE BIAJIeTh METOJaMU HAYYHOTO MO3HAHUS B OUOJIOTUU: HAOIIOICHUE U
OMMUCAHUE KUBBIX CUCTEM, IMPOIECCOB W SIBIICHUI, OpraHU3alusi U IPOBEJACHUE
OMOJIOTMYECKOTO0  JKCIIEPUMEHTA,  BBIABWKCHHE  TUIOTE3bl,  BBISABJICHUE
3aBUCUMOCTH MEX]y MCCIEIyEeMbIMH BEIMYMHAMU, OOBSICHEHHE IOJTYYEHHBIX
pe3yJAbTAaTOB, MCIOJIL30BAHHBIX HAYYHBIX TMOHATHI, TEOPUN U 3aKOHOB, YMEHHUE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YJIHTATOB;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE NPU3HAKKW CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMONYJAIMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOreoeHO30B M  3KOCUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEACTBEHHOI
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUSI, MPUCTIOCOOTIEHHOCTH
OpraHU3MOB, JICUCTBUSI DSKOJOTMYECKUX (DAaKTOPOB HA OPraHU3MBI, IEepeHoca
BEIIECTB M TOTOKA JHEPrUM B HKOCHUCTEMAaX, AHTPOINOICHHBIX H3MEHEHHI B
AKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
UKJIOB B Onocdepe;

yMEHHUE TPUMEHATH IMOJYYCHHbIC 3HAHUS JJIsi OOBSICHEHHS OHMOJOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KU3HA C LEIbI0 obecnedeHus Oe30MacHOCTH CBOErO 370pOBbS M 370pPOBBSA
OKPY’KAIOIIUX JI0JIeH, COOII0IEHUS HOPM T'PaMOTHOI'O TIOBEJEHUS B OKpY KaroIien
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOIb30BAHUS JIOCTHXKEHHIM
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATILHOTO IPUPOIO0IIOIH30BAHMS;

yMEHHUE peliaTh dJIeMEHTapHbIC OMOIOTHYECKUE 3a7]a4H, COCTABISITH CXEMBI
nepeHoca BEleCTB U DHEPTUU B IKOCUCTEeMaX (LIeTH MUTaHus);

YMEHHUE BBINONHATH JTAOOPATOPHBIE U TPAKTUUYECKHUE PpabOThI, COONIOAATH
npaBWIa Mpu paboTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYI0BAHUEM;

YyMEHHUE KPUTHYECKH OIIEHMBATh M HHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHMS, BKIIOYAIONIYI0 TICEBJIOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMAILIMU, HAYUYHO-TIOMYJISPHBIE
MaTepHualibl),  paccMaTpuBaTh  IJIOOAIBHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMUPOBATH IO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YyMEHHE CO03/laBaTh COOCTBEHHBbIC ITMCbMEHHBIE M YCTHBIE COOOIICHMS,
0000111ass 6MOIOrMYecKyt0 UHPOPMAIIMIO U3 HECKOJIBKUX 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 [IOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTb U UBMEHUYUBOCTh g 15 bubnuorexa [JOK
Opra’Hu3MoB ’ https://m.edsoo.ru/7f41c292
7 Cenexuusi oprann3MoB. 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 ITPOPAMME 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
bu6mmoreka [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 aromas cpena 5 1 bubmmorexa [OK
p pyzaiom pea 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 INIAHUPOBAHUE

10 KJIACC
Konun4yecTBo yacos DJIEeKTPOHHBIE
Ne aTta nudpoBbIe
Tema ypoka Konrtpoasnbie | IIpakTnueckue A b
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka LIOK
1 buosiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Metoabl TO3HAHUS JKUBOW TPUPOIBL.
[Ipaktrueckas padora Ne 1
2 «Vcnonp30BaHNe pa3IMYHbIX 1 0.5 brbmorexa OK
P ' https://m.eds00.ru/863e6122
METOOB MPU U3yYECHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cucTemsl, MPOLECCHI 1 bubnmoreka [JOK
U UX U3y4EeHHE https://m.edsoo.1u/863e6564
4 XuMHuieckui cocTaB KiieTku. Boaa u 1 bubnuorexa [IOK
MHUHEPAJIbHEIE COJIU https://m.edsoo.ru/863e674e
bu6numorexa [IOK
5 benku. CocTtaB u cTpoeHue OEIKOB 1
P hitps://m.edsoo.n/863e6b72
depMeHTHI — OHOJIOTUYECKHE
karanu3aropsl. JlabopartopHas
6 pabota Ne 1 «3y4yenue | 05 bubnnorexa [IOK
KaTaJUTUYECKON aKTUBHOCTH ' https://m.edsoo0.ru/863e6b72
(hepMeHTOB (Ha IpUMEpe aMHJIa3bl
WJTU KaTajasbl)»
bubnmoreka [JOK
7 VYraeBonsl. JIunuael 1 HOTIOT &

https://m.edsoo.ru/863e6870




bubmuorexa [IOK

8 Hyxnentosbie kuciorsl. AT® https://m.edsoo.ru/863e6dSc
9 Hcropust u MeTObI N3y4ECHUS bubnmorexa LIOK
KieTku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 KiteTka kak 1eocTHas )KuBas
cHucTema
CrpoeHue 3yKapuOTHIECKON KIIETKH.
JlaboparopHas pabota Ne 2
«M3yueHune cTpoeHus KIETOK bub6mmorexa LIOK
11 pacTeHHid, KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil O MEKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOITIpenapaTax u ux
OTIMCAHUE»
bubnuorexa LIOK
12 OOMeH BelIeCTB WK MeTa00IN3M hitps:/m.edsoo.ru/863¢766¢
bu6nmmorexa [IOK
13 ®otocniTes. XemocHHTes https://m.eds00.ru/863e7¢98
. bubnmorexa [JOK
14 Juepremieckuii 0bmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN LMK KIETKU. [lenenue
KiIeTku. Muto3. JlaboparopHas Bu6morexa [IOK
15 pabota Ne 3 «HaGmronenue MuTo3a B 0.5 hitps:/m.edsoo.ru/863¢7dcd
KJIETKaxX KOHYMKa KOpEIlKa JIyKa Ha
TOTOBBIX MUKpPOIpEmapaTax»
16 buocunTes 6enka. Peakuus bubnmoreka [JOK
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796e
bubmuorexa [IOK
17 Tpanciinus — OuocHTes Geika https://m.edsoo.ru/863e796¢e
18 Hexnetounsie hopmbl KU3HH — bubnnoreka [IOK




BUPYCHI

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

but6mmoreka [IOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmoreka [JOK
20 Meidos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJI1eTOK. OII0I0TBOPEHHE.
)1 JlaGopaTtopHnast pabota Ne 4 0.5 bubnnorexa [JOK
«3yueHne CTpOECHUS MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
” NunuBuyansHOE pa3BUTHE bubnnorexa [JOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
3 I'enetnka — Hayka o bubnnorexa [IOK
HACJIEACTBEHHOCTH Y U3BMEHYNBOCTH https://m.edsoo0.ru/863e8612
3aKOHOMEPHOCTU HACTEAOBaHUS
24 IIpU3HAKOB. MoHOTrMOpUHOE bubamorera HOK
https://m.edsoo.ru/863e8878
CKpEILMBAaHKE
UTHOPHUIHOE CKpelBaHue. 3aKoH
25 fesaminioro H;}J‘II:)IOBEIHI/IS[ bubmmorexa [OK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuernuieHHOe Hacie0BaHUE
npu3HakoB. JJaboparopHas pabota
26 Ne 5 «M3ydyeHue pe3yabTaToB 0.5 bubnmnoreka [JOK
MOHOTHOPUAHOTO U TUTHOPUAHOTO https://m.edsoo.ru/863e8c60
CKpEIIMBAHUS Y IPO30(HITBI HA
FOTOBBIX MUKPOIIPENapaTax»»
27 I'enetuka nona. HacienoBanue bu6nuorexa LIOK




MPU3HAKOB, CHUCINICHHBIX C IT1OJIOM

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

M3menunBoctes. HenacnencrBennas
M3MEHYUBOCTH. JIabopaTtopHas

)3 pabora Ne 6. Uzyuenue 1 0.5 bu6muoteka [IOK
MOAU(PHUKAITMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapUALMOHHOIO psijia U
BAPHUALIMOHHON KPUBOMI»

HacnencrBeHnHasi U3MEHYHUBOCTb.

29 JlaGopatopnas pabota Ne 7. | 05 bu6nuorexa [IOK
«AHaM3 MyTauil y 1po3o¢puiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»

bu6mmoreka [IOK

30 Pereritka wenosexa ! https://m.edsoo.nu/863e8d78
PesepBHelitl ypok. O600111€HNE 10

31 TeMme «HaciaencTBeHHOCTD U 1
W3MEHYUBOCTH OPraHU3MOBY

bu6mmoreka [IOK

32 CenekLILA Kak Hayka i poLece ! https://m.edsoo.ru/863e9214

3 MeToabl U JOCTHKEHUS CEIIEKITNU | bu6mmoreka [IOK
pacTeHUl U )KUBOTHBIX https://m.edsoo.ru/863e¢9214

a4 buorexHonorus Kak oTpacib | bubnnoreka [JOK
IPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHBIE
Ne Hara uugposbie
n/n Tema ypoxa Beero Kontpoabueie | IpaxTuveckue H3y4yeHusi | o0pa3oBaTesIbHbIE
padoThI padoTbI pecypehI
1 DBOJIIOLMS U METOJIbI €€ N3YYEHUS 1 bubnnorexa HOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3BuTus NpeacTaBIeHUN | bubnuoreka LIOK
00 »BOIIOLINN https://m.edso0o.ru/863e9570
bubnunorexa LIOK
3 Muipoosomions ! https://m.edsoo.ru/863e9cle
[Monynsammst Kak sIeMeHTapHas
€JIMHUIIA BUJIA U HBOJIIOIUH.
4 JlaGopaTopHnas padora Ne 1 1 0.5 brbmorexa LIOK
https://m.edsoo.ru/863e99¢c6
«CpaBHEHUE BHJIOB I10
MOP(}OIOrHUECKOMY KPUTEPUIOH
5 JBrkymue cuiibl (3JIeMEHTapHBIC 1 bubnuorexa [IOK
(aKkTOpPbI) FBONIOIHH https://m.edsoo.ru/863e9da4
. bubnuorexa [IOK
6 EcrecTBennblit 0TOOp B €10 GOpMBI 1 hitps:/m.edsoo.rw/863¢9ed0
Pe3ynbTaThl 3BOMIOLNN:
IPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BUJI000pa3oBanue. JlabopaTopHas 1 0.5 bu6muoteka LIOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpPraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepa
g Hanpasnenus u nytu 1 bubmmorexa LIOK

MaKpO3BOJIFOUN

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




9 HeoOpaTtumocTs 3BOMIOLIINN
10 HUcTopus xu3HM Ha 3emiie U METOIbI
e€ U3y4eHust
1 I'mnore3sl MPOUCXOKIACHUS KUZHU bu6bnuorexa [IOK
Ha 3emuie https://m.edsoo.ru/863eaSab
12 PazButue xxu3HM Ha 3eMiie 1o 3paM 1 bubmuorexa [IOK
repruoaamM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl 3BOJIIOINH
PacTUTEIBHOTO U )KMBOTHOT'O MHpA.
13 [TpakTrueckas padora Ne 1 0.5 bubnmoreka [JOK
«/3yueHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
PacTEeHUH U KUBOTHBIX B
KOJUIEKLIMSIX)
14 CoBpemeHHas cuctema bubnnorexa [IOK
OpPraHUYEeCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIMS YeJIOBEKa (AHTPOIIOTEHE3) bubamorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBmxyume cuibl ((hakTopsl) bubnnorexa [IOK
aHTPOIIOT€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH BOJIOIUHA
YyeJioBeKa
18 Yenoseueckue pacsl U IPUPOJHbIE bubnnorexa [IOK
aJjanTaluy YeJIOBEKa https://m.edsoo.ru/863eaca2
PesepBubriii ypok. O60011eHTE TIO
19 TeMe «BO3HUKHOBEHUE U PA3BUTHE
YKU3HU Ha 3eMJIie»
20 DKOJIOTHS KaK HayKa
21 Cpenbl 0OuTaHUS U SKOJOTHYECKHE bubnnorexa [IOK




dakTopbl

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

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

22 pacTeHM U3 pa3HbIX MECT 0.5 bubamorera TIOK
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTopHas pabota
Ne 4. «BnausiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa)
bu6nuorexa LIOK
23 brotieciie gaitopol https://m eds00.ru/863eb348
DKOJOTUYECKUE XapaKTePUCTUKU
nonynauuu. [Ipaktuueckas pabora
24 Ne 2 «Iloacuért nmnoTHOCTH 0.5
MOIYJISIIIUNA Pa3HBIX BUIOB
pacTeHumn»
)5 Coo01iecTBa OPraHu3MOB — bubnmnorexa [JOK
OHOILIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bu6muoteka [IOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHbIE TTOKA3aTEIN YKOCUCTEMBI.
27 DKOJIOTHYECKUE MUPAMUJIBIL. bubamorexa [OK
N https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucteM. Cykueccus
28 [Ipupoansie 3x0CHCTEMBI
29 AHTPONOTE€HHBIE YKOCUCTEMBI
30 buocdepa — rnodanpHas bub6mmorexa [IOK
AKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS bubnmoreka [JOK

ouochepsl
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32 YenoeuecTBo B 6nocepe 3emian 1
13 CocymiecTBoBaHUE TTPUPOIBI U | bubnmnorexa [JOK
4eJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O000IICHIE TEMBI
34 «Coo011ecTBa 1 3KOJIOTUIECKUE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 a4 )5

[NPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1.B.C.PoxnoB. TemaTrueckuii 1 UTOroBbIi KOHTPOJIb. COOPHUK MTPOBEPOUHBIX padoOT.
buonorwus. 10 kimacc. Mocksa .

3. O.I1. Qynkuna. buonorus 6-11 xnaccel. [IpoBepouHble T€CThI, Pa3HOYPOBHEBBIE 3a4aHUS.
Boarorpan: Yuurenb

4. H.A.bornanos. KonTponbHO-u3MepuTenpHble MaTepuansl. buonorus 10 kinace. @I'OC.
Mocksa. Bako,

5. A.A Kupunenko. buonorus. Pa3nen «9Bomtonus opraHuueckoro Mmupay. Teopus,
TPEHUPOBOYHBIE 3aaHus. Jlernox, .

6. A.A.Kupunenko. buonorus. Paznen «I'enetuka». Bee Tunsl 3anay. Jlernos.

7. C.N.KonecnukoB. buonorus. Pazgen «9konorus». Teopusi, TpeHUPOBOYHbBIC 3aJaHUS.
Jlerunos.

8. B.C.PoxynoB. TemaTu4eckuii 1 UTOTOBBIN KOHTPOJIb. COOPHUK MPOBEPOUYHBIX PadOT.
buonorns. 11 kmacc. Mocksa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1. «Enunas xomnexuus Ludpossix ObpaszoBarensHbix PecypcoB» (Habop HUPpOBBIX
pecypcoB k yueOHukam auHun B.B. TTaceunuka) (http://school-collection.edu.ru/).
http://bio.1september.ru/urok/ -

3. http://ebio.ru/
4. http://djvu-inf.narod.ru/ - anexTponHast OubIMOTEKA

N
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