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HOACHUTEJIBHASA 3AIIMCKA

[Ipn pa3paboTke mporpaMMmbl MO OWOIOTHH TEOPETHYECKYI0 OCHOBY s
OTIpeNeNieHUs] TMOAXOM0B K (OPMHUPOBAHUIO COJEpKAHUS YYEOHOTO MpenMera
«buonorus» coctaBwiIM: KoHUeNtyaidbHble Tnonoxkenus @IOC COO o
B3aMMOOOYCIIOBIICHHOCTH ~ II€JIeH, COAEpX aHHUs, pe3ylIbTaTOB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX IENIX U
NPUHIUIIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPETHETO
obmiero obpazoBanusi B Poccuiickoit deneparuu, a Takxke TMOJOKEHUS O
cnenudurke 6uonoruu, €€ 3HAYCHUH B MMO3HAHWU JKUBOU MIPUPOABI U 00ECTICUCHUH
CYIIECTBOBAHMS YEIOBEUECKOro oOrnecTBa. CoryiacHO Ha3BaHHBIM TOJIOXKCHHSIM,
oTpezeNieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T TpeAcTaBlIeHHWE O IeNIX, 00 oOIIei
CTpaTrernd OOy4YeHHs,, BOCIHMTAaHUS M Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMU
yuebHoro mpenMera «buomorus», omnpenenser o0s3aTeNbHOE TMPEAMETHOE
collep)kKaHue, €ro CTPYKTypY, pacmpelnejeHue Io pasleinaMm U Temaw,
PEKOMEHIyeMYI0 TIOCIIEI0BaTEIbHOCTh U3YUEHHsI yUeOHOr0 MaTrepualia ¢ yuyéToM
MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSA3€H, JOTMKH 00pa3oBaTENbHOTO
npoIiecca, BO3PaCTHBIX OCOOEHHOCTEH 00yUYarOITUXCS.

B nporpamvme mo OuoioruM TakKe YUMUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM M TIPEIMETHBIM pe3yJibTaTam
oOyueHuss B (OPMHUPOBAHUM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIbHOU
JeSATeTbHOCTU/YU4eOHbIX JEHUCTBUI OO0YydYaroluXxcsi MO OCBOEHUIO COEpKaHUs
OMOJIOTUYECKOro 00pa30BaHMS.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi ypPOBEHB) peain30BaH
OPUHLMI [PEEMCTBEHHOCTH B H3y4Y€HUU OuoNoruu, Onarojaps 4emy B Hel
NpOCMAaTpUBAETCSl HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C
(opMUpOBaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33pPEHUS, LIEHHOCTHBIX
OpPUEHTALNNA JINYHOCTH, SKOJIOTHUECKOTO MBIIUIEHUS, IPEICTABICHUI O 310pOBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHUEM K OKpY)Kaloled MPUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueM OOIEeOMOIOTMYECKUX TEOpUH, a TaKkKe 3HaHUM O
CTPOEHUU KUBBIX CUCTEM PA3HOT'O PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HHUX MPOIIECCOB B MPOrpaMMe MO OUOJIOTHU YAENEHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJTYyYEHHBIX 3HAHUW B TTOBCEIHEBHOM KU3HU ISl PEIICHUs MPUKIIAAHBIX 3a71a4, B
TOM 4HcClie: NPO(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUN YeIOBEKa, MEIUKO-
T€HETUYECKOTrO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKHU
IeJIeCO00Pa3HOro0 TOBENEHUS B OKpYXKaWIIed NPUPOJHOM cpene, aHaIu3a
BIIMSTHUSI XO3SIICTBEHHOW JIEATETHHOCTH UYEIOBEKa Ha COCTOSIHHE MPHUPOIHBIX H



UCKYCCTBEHHBIX KOCHCTEM. Y CUJICHHE BHUMAHUS K IPUKIAJHON HANPaBIEHHOCTH
yueOHoro npeamera «buonaorus» MpoIUKTOBAaHO HEOOXOIUMOCTBIO O0OecreyeHus
YCIIOBUH Ui pelIeHUs] OJHOW U3 aKTyaJbHBIX 3a/1ay IIKOJIBHOIO OMOJIOrMYECKOro
oOpa3oBaHMs, KoTopas mpeamnojaraetr (oOpMUpPOBaHHE y  OOyYarOIIMUXCs
CIIOCOOHOCTH aJIallTUPOBAThC K M3MEHEHMSM JUHAMUYHO Pa3BUBAIOLETOCS
COBPEMEHHOI'0 MHUpa.

buonorus Ha ypoBHE cpeaHero oOmero oOpa3oBaHMs 3aHMMAET Ba)KHOE
Mecto. OHa oOecrnieunBaeT (OpPMHUPOBAHUE Yy OOYUYAIONIUXCS MPEICTABICHUN O
HAyYHOM KapTHUHE MHpA, pacliupsieT U 0000maeT 3HaHUS O KUBOHM mpupoje, €&
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOW OpraHU3allid U SBOJIOLUHU, CO34aET
yCIOBUSL  JJIsi:  TIO3HAHMS  3aKOHOB  KUBOM  MPHUPOABI,  (OPMHUpPOBAHUS
(yHKIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, YKOJIOTMYECKOr0 MBIIUICHUS], IEHHOCTHOIO OTHOILLIEHHUS K KUBOM MpUpoje
U YEJIOBEKY.

Bonbioe 3HaueHrne OMOIOTUS UMEET TaKXkKe JIJIsl PEICHHs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  33Ja4  CpeaHero  oomero  o0pa3oBaHMs,  COLUANIHM3ALUU
oOyuaromuxcs. M3ydenne 6monorun obecrneynuBaeT yciaoBus JUisi (GOPMUPOBAHMS
UHTEJUIEKTYalbHbIX, KOMMYHHUKAIIUOHHBIX M HMH(QOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIbTYPHI, CIOCOOCTBYET HMHTErpalMy OMOJOrMYECKHUX 3HAHHUM C
NPEICTABICHUSIMA U3 JAPYTUX YUY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH
u reorpadun. Ha3BaHHbIE MOJOXKEHHUS O MpeIHA3HAYEHHH Y4YEOHOro mpeamera
«buonorus» cocraBUIM OCHOBY JUIsl ONpEACNIEHUs IMOJAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHWsA, MPEACTABICHHOIO B Iporpamme 0
OMOJIOTUH.

OT60p conepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYILECTBIEH C MO3UIMHI KyJIbTypOCOOOpPa3HOTO MOJXOAa, B COOTBETCTBUHU C
KOTOPBIM OOy4Yarouiyecs: JOHKHBI OCBOUTHh 3HAHUS M YMEHHs, 3HAYUMbIE IS
dbopmupoBaHus 0O0IIEH KyJIbTYphl, OMNpPEACIAIONIMe aJCKBATHOE IOBEICHUE
YeJI0BEKa B OKPY’KAIOILEeH NPUPOJHOM cpese, BOCTpEOOBAaHHBIE B IOBCEAHEBHOMN
KU3HU U TPaKTHUECKOH aedrenbHocTH. Oco0oe MecTo B 3TOW CHUCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI CO/IEP KAHUS, KOTOPhIE CIIYXKaT OCHOBOM 111 (POPMUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHUpA U
[EHHOCTHBIX  OpPUEHTAlMAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OHMOJIOrMYecKOro 00pa3oBaHuUs.

CrtpykTypupoBaHHE COACpX)aHUS y4yeOHOro Marepuaja B MPOrPaMME IO
OMOJIOTUM OCYILECTBICHO € YYETOM NPHOPUTETHOrO 3HAY€HUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX KUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alluu U
ABOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHoro npenmera «buonorus»



BBIJICTICHBI CIEAYIONINE COAepKaTeIbHbIe TUHUH: «buomorus kak Hayka. MeTobl
HAyYHOTO To3HaHUA», «KieTka kak Ouosormueckas cucreman, «OpraHu3sM Kak
Ouosnornyeckas cuctema», «CucrteMa M MHOTrooOpasue OpraHH4YeCKOrO MHpay,
«DBOITIOIHUS KUBON MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Ilens m3yuenus ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE —
OBJIaJICHUE  OOY4YaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHAILHOU
OpraHu3allid JKUBBIX CHUCTEM pa3HOTO paHra # NPUOOPETCHHE YMEHHI
UCTIOJIb30BaTh ATU 3HAHWS IS TPAMOTHBIX JIEWCTBHA B OTHOIIEHWH OOBEKTOB
YKUBOU TIPUPOBI ¥ PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTkenue 1eu u3ydeHus: yueoHoro npeamera «buonorusi» Ha 6a3o0BoM
ypOBHE 00€CTIeunBaETCs PEIICHUEM CIIEYIONTNX 3a1a4:

OCBOCHHE OOYYAIOIIUMHKCS CHUCTEMbI 3HAHUH O OWOJOTHYECKUX TEOPHUSIX,
YYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBWIaX, CIYKaIlUX OCHOBOU
JUist OPMUPOBAHUSI TIPEJICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAyYHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOTO YPOBHS OPTAaHM3AIINH, BHIIAOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH,

dbopMupoBaHUE y OOYYaIOIIUXCS TMO3HABATEIIbHBIX, MHTEIUIEKTYaJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHAW3a JAHHBIX O IYTSAX PA3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, WACH M TMOIXOJOB K H3YYEHHUIO XKUBBIX CHCTEM
Pa3HOTO YPOBHS OpTraHU3aIlNH;

CTAaHOBJICHHE Yy OOydYarommxcs oOOmel KyiabTypbl, (YHKIMOHAIHHOM
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH M OICHUBATH SBIICHUS OKPYKAIOIIETO
MHUpa JKUBOW TIPUPOABI HAa OCHOBAHWM 3HAHWH M OIBITa, IOTYYEHHBIX IIPHU
U3y4eHUU OMOJIOTUH;

dbopMupoBaHue y OOy4YalOMUXCS YMEHHUHM WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUM B TMPAKTHUUECKOW JCATENBHOCTA YENIOBEKa, Pa3BUTUHU
COBPEMCHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOIOTHI;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS UYEJIOBEKOM IKHBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOTFOCHUS STHUECKUX
HOPM TP TPOBEICHNN OMOJIOTUYECKUX UCCIICTOBAHMIM;,

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUIsI TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPBI, 1Sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUIN U YMEHUHN B TIOBCETHEBHOM JKU3HU IS
OIICHKH TTOCJIC/ICTBHIA CBOCH JEATEIBHOCTH MO OTHOIIECHUIO K OKPYKAIOIIEH cperie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00seBaHUM.



B cucreme cpemnero oOmiero obOpasoBaHus «buomorus», m3ydaemas Ha
0a30BOM YypOBHE, SBJSETCS 0O0S3aTCIIBHBIM YUYCOHBIM IMPEAMETOM, BXOJISIIUM B
cocTaB IpeaMeTHON 00macTh «EcTecTBeHHO-HAYYHBIE TIPEIMETHI».

Jlist m3ydenus Ouosioruu Ha 6a30BOM YPOBHE CpeaHEro o0iero oopa3oBaHus
orBoautcs 102 gaca: B 10 ximacce — 34 gaca (1 gyac B Hexenio), B 11 kimacce — 68
yaca (2 yaca B HEJIEII0)



COJAEP XAHME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xkak Hayka. CBsi3sb OMOJOTUM C OOILIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMU HayKamH, (puimocoduei, TUKOM, ICTETUKON U MPaBOM.
Ponp Ouomormum B (OpMUpOBaHMHM COBPEMEHHOW HAyYHON KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

Mertobl TO3HAHUS KUBOUM MPUPOJIBI (HAOTIOICHHE, IKCTIEPUMEHT, ONKMCAHHUE,
U3MepeHue, KiaccupuKaius, MOJITUPOBaHUE, CTaTHUCTHYECKass o00paboTka
JTAHHBIX).

JdeMoHCcTpanuu:

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

Tabmuipl 1 cxeMbl: «MeToabl MTO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble U IpaKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp3oBaHME pa3IWYHBIX METONOB IpHU
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

’Kussie cuctembl (OMOCUCTEMBI) KaK MPEIMET u3ydeHust ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. Y POBHU OpraHU3aIMi OMOCHUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MNONYJISALIHUOHHO-
BUIOBOM, SKOCHCTEMHBIHN (OMOT€OIEHOTHIECKUI), OOChepHBIi.

JlemoHcTpanum:

Tabnuuel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHu3aliiu
YKABOU TIPUPOABI.

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumMnuecKknii COCTaB U CTPOEHUE KJIETKH.

XWUMHUYECKUM COCTaB KIETKH. XHMHYECKHE HIIEMEHTBHI: MaKpOJJIEMEHTHI,
MUKpO3JeMeHThl. Bosla 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BelIeCTB B kieTke. lloanepxanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHune OeIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3zamennmbie 1 3aMEHUMBbIE aMUHOKHCIIOTHI. AMUHOKHUCIOTHBINA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (TIepBUYHAs, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAA CTPYyKTypa). XUMHUUECKHE CBOWCTBa Oe€lkoB. buomornueckue
byHKIIUN OENKOB.



®depmMeHTHl — Ouosiorudyeckue kartamuszatopbl. CTpoeHHe (QepmeHTa:
aKTUBHBIN IIEHTp, cyOcTpaTHas creuuduyHoctb. KodepMmentsl. BuramuHb.
OTanuus PepMEHTOB OT HEOPTAHHMUECKUX KaTaJIn3aTOPOB.

VYrneBoael:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a U J1e30KCUprb03a),
nucaxapuabl  (caxapos3a, JakKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOTEH,
1eIuToI103a). buonorndeckue GyHKIUUA YTIIEBOOB.

Jlunuael:  Tpurnunepunsl, Gochomunuapl, crepouabl. [ uapoduUILHO-
ruapopoOHble cBoiicTBa. buonormyeckue @yHkumm sunuaoB. CpaBHeHue
yIJ€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTUH.

Hyxnennoseie kucnorsl: JIHK uw PHK. Hykieotuasr — MoOHOMEpHI
HyKJIenHOBbIX KHCIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne u dynkmuu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. Kierounas teopust — npumep B3auMOAEHCTBUS
uzei u paKkToB B HAYYHOM MO3HAHUU. METO/IbI N3YUYEeHHUSI KIETKH.

Krnerka xak menoctHas >kuBas cuctema. OOmme mNpuU3HAKA KIIETOK:
3aMKHyTas HapyXHasi memOpana, monekyibsl JIHK kak reHernueckuil ammapar,
cUcCTeMa CUHTe3a Oernka.

Tunbel KJIETOK: »yKapuoTHYecKass W mpokapuotudeckas. OcCOOEHHOCTH
CTpOEHUsI TpoKapuoTH4YecKol kieTku. Kierounas crenka Oaktepuii. CTpoeHme
3YKAPUOTUYECKON KIETKU. (OCHOBHBIE OTIIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IrpUOHOM KJIETKHU.

IToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, MJIMKOKAJUKC, UX
¢ynkuuu. [1nazmatudeckas memOpana, e€ cBoiicTBa u pynkuuu. LluTtonnazma u eé
opranouipl. OnHoMmemOpanHbie opraHouabl kieTku: OIIC, ammapat [Nombmxw,
au30coMbl. [TonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHAPWUM, IUIACTHUJIBI.
[Ipoucxoxaenrne MUTOXOHIApUH W TiacTuh. Bunel mactun. HememOpanHbie
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP, LEHTPUOJIU, PECHHUYKH,
KryTUKU. QYHKIIMHA OPraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropublii 1IeHTp KieTku. CTpoeHue snpa: sjuepHas 000JI0UKa,
Kapuoruia3ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEKHBOU
npupoae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOW IPUPOAEN.

Tabmuuel u cxemsl: «llepuoanydeckass TabnuIa XMMHUUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIEKYJTbl BOMIBI», «brocuuTes Oenkay, «CTpoeHue MOJIeKyJTbl Oemkay,



«Ctpoenue pepmentay, «Hyknennosbie kuciothel. JJHK», «CTpoeHne MoiaeKybl
AT®», «CtpoeHue 3yKapruOTHYECKON KIETKN», «CTPOEHUE KUBOTHOU KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE NPOKAPUOTUUYECKOW KIIETKN,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuab».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE MJid IPOBEACHHS
HAOJIIOICHUI, HW3MEPEHM, HKCIEPUMEHTOB, MHUKPOMpenaparbl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHble U IpaKkTHYecKne padoThbl:

JlabopatopHass pabora No 1. «/3ydyeHue KaTadIUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMHIIa3bl UK KaTalasbl).

JlaboparopHasi pabora No 2. «lM3ydeHuwe CTpOEHHS KIETOK pPAaCTCHUH,
YKUBOTHBIX U OaKTEepuil MOJ, MUKPOCKOIOM Ha T'OTOBBIX MHUKpOIpENnaparax U HUx
OIMCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WM METa00Iu3M. ACCUMWISINS (TUIACTUYECKU OOMEH) U
JUCCUMUIISIIIUSL (HEPreTUdeCKuid OOMEH) — JIB€ CTOpPOHBI €IMHOr0 IMpolecca
Metabonu3Ma. Pojb 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPIMU B TMOHUMAHHUU
MeTabonau3ma.

Tumnbel oOMeHa BemecTB: aBTOTPOGHBINA U reTepoTpodHbIii. Poiib dhepMeHTOB
B 0OMEHE BEIlIECTB U MPEBPAIEHUH SHEPTUHU B KIIETKE.

®dorocunte3. CBeroBass u TemHOBas ¢a3pl  ¢doTocuHTE3a. Peakiuu
dorocunTeza. IddexTuBHOCTH (PoTOCHMHTE3a. 3HAUCHHE (POTOCUHTE3A JJISl KUZHU
Ha 3emuie. BnustHue ycioBuii cpefsl Ha (POTOCHHTE3 U CITOCOOBI TOBBIIICHHS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIoIne OakTepru. 3HaUeHUEe XEMOCHUHTEe3a IS
KU3HU Ha 3eMII€.

DHepreTruueckii oOMeH B KieTke. PacierieHue BeliecTB, BBIJCICHHUE U
AKKyMYyJIUDOBAaHUE DJHEPruuM B KIETKE. OTallbl JSHEPreTUYECKoro oOMeHa.
I'mukonu3. bpoxenne m ero Buabl. KHCIOpOJHOE OKHUCIEHWE, WU KJIETOYHOE
JbIXaHHE. OkucnurenbHoe dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peakiuum wmaTpuuHoro cuHre3a. ['eHermyeckas wuHpopmauus u JHK.
Peanuzanust reHerudeckoil uH@opManuu B KiIeTKe. ['@HeTHMYeCKHil KOJ M €ro
cBoiicTBa. Tpauckpumniusa — Matpuuabii cuaTe3 PHK. Tpancnsauus — OnocuHTe3
Oenka. Ortanbl TpaHcisiuuu. KogupoBanue amuHOkucnoT. Ponb pubGocom B
OouocuHTe3e Oenka.

Hexnerounsie dhopmbl xku3HU — BUpYChl. cTopus oTkpeiTust Bupycos (/1. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHHMSI U JKU3HEHHOTO LHKJIa BHPYCOB.



baktepuodaru. bonesnu pacreHui, >KUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOyaurens CIIM/a.
OOparHast ~ TpaHCKpuIllMs, peBepraza W  uHTerpaza.  lIpodunakruka
pactpocTpaHeHUs] BUPYCHBIX 3a00JICBAHHIA.

JdeMoHcTpanuu:

[Toptpetsi: H. K. Konsuos, [. U. IBanoBckui, K. A. Tumupszes.

Tabmumpl 1 cxembl: «Tunel muTanusy, «Merabonuzm», «MUTOXOHAPHIY,
«IHepreTudyeckuii oOMen», «Xioporiacty, «D@orocunre3», «Ctpoenue JHK»,
«CTtpoeHue U PyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, « 'eHeTHYeCKUi Koy,
«Bupycer», «bakrepuodaru», «Ctpoenue u >xu3HeHHbINM 1uki Bupyca CIIN/da,
Oakrepuodaray, «Permmukamms JJHK».

Ob6opynoBanue: monenu-anmnkauuu «Yasoenue [IHK u tpanckpunuums»,
«buocunres 6enkay, «CTpoeHUE KIETKI», Mojelb cTpyKTypbl JTHK.

Tema 5. PasMHOKeHNe M HHAMBHUAYAJbHOE PAa3BUTHE OPraHU3MOB.

Kierounslii 1uki, wWin >KM3HCHHBIM LMK KieTku. MHTepdaza m MHUTO3.
[Ipouecchl, mporekaromue B HHTEpdaze. Pemnukamus — peakuus MaTPUYHOIO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBI Ha0Op — KapUOTHIL
JIMTTON AHBIN u TrarIONIHBIN XpPOMOCOMHBIE  HAOOpHI. XpomaTuisl.
[uTonornueckne OCHOBBI PAa3sMHOXKEHUS W  HWHJIMBUIAYAJbHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenne xierku — muto3. Craguu mutosa. [Ipouecchl, Npoucxoasiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrHYeCcKuid CMBICIT MUTO3A.

[Iporpammupyemasi THOEINb KJIETKH — aoITo3.

®opMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecroyioe U nonoBoe. Bunpl 6ecnonoro
Pa3MHOXXEHUS: JEJIECHUE HAJBOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCcCTBEHHOE KIIOHUPOBAaHHE
OpPraHu3MOB, €r0 3HAYEHUE JJIS CEJICKIINU.

[TonoBoe pa3sMHOXkEHUE, €0 OTIAUYHUS OT OECIOJIOTO.

Meito3. Craaum Mmeiiosza. IIporecchl, NMpoucxoisiiue Ha CTagusixX Menosa.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonorudyeckuid CMbICT H
3Ha4YeHUE MeHo3a.

l'amerorenes — mnporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHWBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU W sIMYHMKU. OOpa3oBaHUE U Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[, SHMIEKIeTKa) — CIEePMAaTOreHe3 M OBOTCHES.
OCOOCHHOCTH CTPOCHHS SHIIEKJIETOK U crepMaTo30ouaoB. OTuiogoTBOpEeHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(oMOpuorenes). ITanbl YMOPUOHATBHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
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npoOJeHue, racTpyisauus, opraHoreHes. IloctaMOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHS: TMPsSMOE, HeNpsMoe (JIuYuHOuYHOE). BimsHue
cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct u pasButme pacrenmii. OHTOr€HE3 IBETKOBOTO PACTEHMS: CTPOCHHUE
CEMEHH, CTAJINU PAa3BUTHUSL.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DoOpMbl Pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHNE y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pacteHumit», «Jlenenue kieTkn Oaktepuit», «CTpPOCHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocoMbl», «Knerounwrit nuki», «Pemnukanus JIHK», «Mwutosy,
«Menos», «lIpsamoe u HenpsMoe pa3BuTue», «l'ameroreHe3 y MIEKONUTAKOIUX U
yenoBekay, «OCHOBHBIE CTaAUN OHTOT'CHE3a.

OGopynoBaHue: MUKPOCKOII, MHKPOTIPENAPATHI «CriepmMaTo30uabl
MJICKOIIUTAIOIIETO», «HIEKIIeTKa MIIECKONUTAEro», «Kapuokuues B KJETKax
KOpEIIKa JIyKa», MarHUTHas MOJAENb-alIuIuKausa «J/leneHue KIeTkn», MOJEIb
JIHK, monens metadha3zHO XpOMOCOMBI.

JlaGopaTopHblie n npakTu4ecKue padorTbl:

JlaGoparopnass pabora Ne 3. «HaOmromeHme MHTO3a B KJIETKaX KOHUYHKA
KOpEIIKA JIyKa Ha TOTOBBIX MUKPOIIPEnapaTaxy.

JlabopatopHass pab6ora Ne 4. «M3yueHue CTpoeHHs TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKpOITpEnapaTax».

Tema 6. HacsieicTBEHHOCTh 1 U3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reveTuku. Mctopus pa3BuTusa reHETUKUA. Poiib nuTonoruu
U OMOPHUOJIOTMM B CTAHOBJICHHM TCHETUKH. BKJag poCCHMUCKMX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TE€HETHMKH. MeTroasl TeHETHKH (THOpUI0IOTHYECKUH,
IUTOTCHETUYECKUM, MOJICKYJIApHO-TeHEeTHYeCckrii). (OCHOBHBIE TE€HETUYECKHE
noHATHs. ['eHeTndeckas CHMBOJIMKA, UCIOJIb3yEMasi B CXEMaxX CKPEIIMBaHUMN.

3aKOHOMEPHOCTU HACJIEOBAHUA MPU3HAKOB, yCTaHOBIEHHBIE . Menaenem.
MonHorubpuiHOe CKpeluBaHue. 3aKOH €IUHO-00pa3usi THOPHIOB IIEPBOTO
nokojieHusi. IIpaBuino AOMUHHUpOBaHHS. 3aKOH pPACIICIUICHHS IPU3HAKOB.
['unoresa yucrorel ramer. [10JHOE M HEMOTHOE IOMUHUPOBAHUE.

JluruOpuaHOe  CKpelIMBaHWE. 3aKOH  HE3aBHCHMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTMdyeckrue  OCHOBBI  JAUTHOPUIHOIO  CKpPEIIMBAHMS.
Ananusupymouiee ckpemuBanue. Mcrnonp30BaHne aHATU3UPYIOUIErO CKPEIIMBAHUS
JUISL OTIpEJIeTICHUsI TeHOTHUITa OCOOH.
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CuemnienHoe HacnenoBaHue nmnpu3HakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HACJIEIOBAaHUIO T'€HOB. HapynieHne cuemieHusi reHOB B pe3yJibTaTe
KPOCCHUHIOBEpA.

XPpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. [ eHeTndeckue KapThl.

I'enernka noma. XpoMOCOMHOE ONpeAeneHrne nojia. AyTOCOMbI U TOJIOBBIE
XpOMOCOMBI. ['OMoraMeTrHble W TreTeporaMmeTHble opraHu3mbl. HacnemoBanue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Pone  cpenpl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOJIU(PUKANMOHHON U3MEHUYUBOCTU. BapualimoHHbIN psiJl 1 BapUallMOHHAsS KPUBas.
Hopma peakuum npusznaka. KonuuecTBEHHbIE M KauYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiiuu. CBoMcTBa MOAU(PUKAIIMOHHON U3MEHYUBOCTHU.

HacnencrBennasi, uiad TreHOTUIIMYECKAas, HU3MEHUYHUBOCTh. KoMOWHAaTHBHAas
U3MEHUYMBOCTh. Meiio3 ¥ TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTU. MyTarronHast ”3MeHUYnBOCTh. Kitaccudukaiys MmyTanuii: reHHBIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunHbl MyTauuid. MyTareHHbie (pakTopsbl.
3aKOH rOMOJIOTMYECKUX PSAJ0B B HAcCHIeACTBEHHOW n3MenurnBocty H. 1. BaBumnoga.

BuesinepHas HaciieICTBEHHOCTh U NU3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETHUKU
YeJI0BEeKa: T€HEAIOTHYCCKUM, OTM3HEIOBRIN, IUTOrCHETHUYCCKUM, OMOXUMHUYCCKHIA,
MOJIEKYJIIPHO-T€HETUYECKUM. CoBpemMeHHoe ONpEACIICHUE TE€HOTHIIA:
IIOJIHOTEHOMHOE CEKBEHMPOBAHHUE, T€HOTUIIUPOBAHUE, B TOM YHUCJIE C IOMOIIBIO
[II1P-amanu3a. HacneacTBeHHple 3a00jIcBaHHS 4YelOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEACTBEHHOM MpPEeApacnoioKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKH. [IpuHUMIIBI
310pOBOr0 00pa3a >KU3HH, JUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETHYECKUX
Oosne3Hel. MenuKo-reHeTUYECKOe KOHCYIbTUPOBAHHWE. 3HAUCHUE MEIUITMHCKON
TEHETUKU B MPEAOTBPAICHUH U JICUYCHUU TeHETUYECKUX 3a00JIeBaHU YeI0oBeKa.

JlemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumpt  u cxeMbl:  «MOHOrMOpHUJIHOE€  CKpElIMBaHUE U €ro
LIUTOr€HETUYECKAS] OCHOBa», «3aKOH PACLICIUICHUS W €ro LUTOre€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «J/lurubpumHoe  CKpeniuBaHueY,
«duronornyeckue - OCHOBbI ~ JAUTHOPUAHOIO  CKpelIMBaHUsA»,  «Meno3y,
«B3anmoneincTBue aieNbHBIX TE€HOB», «l['€HeTM4eckue KapThl pACTEHUMH,
KUBOTHBIX U YENIOBEKa», «l'eHeTuka moijia», «3aKOHOMEPHOCTH HAacJeIOBaHUs,
CLUEIUIEHHOIO C mnoJioM», «KapuoTumbel 4YenoBeka W KUBOTHBIX», «Buubl
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U3MEHYUBOCTHY», «MoaudukainmonHas u3MeH4YuBOCTHY, «HaciemoBaHue pesyc-
dakTopay, «I'eHeTuka rpyrmm KpoBuy, «MyTallnoHHAsE K3MEHUUBOCTH.

OO6opynoBanue: Mojaenu-anmuiMKkanud «MOHOTHOPUAHOE CKpEIIMBaHUE,
«HemonmHnoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON U MuKpompemnapatr «Jlpozoduna» (Hopma, MyTanuu
(bOopMBI KPBUILEB U OKPACKH TeNa), repOapuit «I opox moCEeBHOM.

JlaGopaTopHblie U NpakTHYecKue padoThi:

JlaboparopHast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIbI HA TOTOBBIX MUKPOIIpEnapaTax».

JlaboparopHas pabota Ne 6. «M3yuenne MoaupUKaMOHHON U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO PsiZia U BAPUALIMOHHOW KPUBOM.

JlaboparopHas pabora Ne 7. «AHanu3 MyTauui y Apo30(Hiibl HA TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocraBieHWe W aHAIU3 POAOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTH M.

Cenekuus Kak HayKa M IPOILECC. 3apOXKIAEHUE CEJEKIUU U JOMECTUKALUS.
VYuyenne H. W. BaBunoBa o0 1eHTpax MPOUCXOXKICHHUS U MHOIoo0Opasus
KYJIbTYpHBIX pacTeHuil. LIeHTpbl MpouCcXOoXKAEHUs JOMAIIHUX XUBOTHBIX. CopT,
OpOAa, IITaMM.

CoBpeMeHHBbIE METO/IbI CeleKIIMU. MacCoBbIN U UHAUBUIYATbHBINH OTOOpPHI B
CEJNIEKIIMM pPAcTEHUM U KUBOTHBIX. OIEHKAa SKCTepbepa. bIM3KOpOJICTBEHHOE
cKkpeluBaHue — UHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBIX JIUHUU.
I'ereposuc, win rubpugHas cuina. HepoAacTBeHHOE CKpelMBaHUE — ayTOPUIMHT.
Otnanénnas rtubpunmzanus U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
NOJIyYEHUE TOJUIUIONAOB. JIOCTUKEHHUSI CENEKIMU PACTEHUM, KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarbl
co3ganusi pexkomOuHantHo JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXEHUE PACTEHUM.
KnonupoBanue BBICOKONIPOAYKTHUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M 3Tudyeckue  npoodinembl. MO  —  reHeruyecku
MO (UIMPOBAHHBIE OPTaHU3MBI.
JleMoHCTpauuu:

IToprpers: H. M. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

TaGauubr u cxembl: kapra «LleHTpbl MpOUCXOXAEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHui», «Ilopoasl TOMaIHUX KUBOTHBIX», «COpTa KyJbTYpPHBIX
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pactenuity, «OtnanéHnas rudpuausanus», «Padotsl akagemuka M. @. iBanoBay,
«Ilonmummonaus», «OOBEKThI OuUOTEXHONOTUUY, «KieTouHble KyJIbTYpbl U
KJIOHUpOBaHUe», «KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJSIKH TUIOJA0B M KOPHEIUIOA0B AUKUX (POPM U KYIBTYPHBIX
COpPTOB pacTeHuid, repbapuil «CenbCKOX035UCTBEHHBIE PACTEHUSI.

JlaGopaTopHblie u npakTu4ecKue padorThl:

Okckypcuss «OCHOBHBIE METOABI U JOCTUKEHUS CEJEKIUU PACTEHHN H
YKABOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ Yy4aCTOK, B TEIUIMYHOE XO35UCTBO, JiabopaTopuio
arpOyHHMBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. BX0HOM KOHTPOJIb.

[ToBTOpenue, 0000IIEHNE, BBIJCICHUE KIFOYEBBIX MOHATUM U3 Kypca 00Iei
ouonorun 10 kiacca, 0a30BBIX IMOHATHHM 5-9 kitaccoB. BBomHas nuarHocTudeckas
pabota. Ananu3 pabotel. Koppekius 3HaHui, padoTa HajJ Yy4eOHBIM MaTepHajIoM,
TpeOYIOIIUM [TOBTOPEHHS.

Tema 2. Oprann3mMeHHbI YPOBEHb KUBOI MaTepPHUM.

OpraHu3MeHHbI1 YPOBEHb XKU3HU U €ro poib B npupoae. OpraHusm Kak
ouocucremMa. (OCHOBHBIE TIPOLECCHl JKU3HEACSITEIBHOCTH OJHOKIETOUYHBIX U
MHOTOKJIETOUYHBIX OpPraHU3MOB. THUIMBl TUTAHUS OPTraHU3MOB: TeTepOTPOPbI
(campoduThl, Mapa3uThl, XUIIHUKK) U aBTOTPOdBI (XeMoTpodsl U (GoTOTpOdHI).
WupnuBuayanbHOE pa3BUTHE oOpraHu3Mma (OHTOreHes3). OMOpUOHAIBHOE U
NOCTOMOPUOHAIILHOE  pPa3BUTHE OpraHU3MOB. Perymsauus IIPOLIECCOB
KU3ZHEJEATETbHOCT OpraHu3MoOB. Pa3MHOXXE€HHE OpraHu3MOB - TIOJIOBOE U
Oeciooe u ero 3HadeHue. OrmiogorBopeHue. [[BOHHOE OIUIOAOTBOPEHUE Y
MOKPBITOCEMEHHBIX pacTeHuid. OCHOBHBIC MOHSTUSI T€HETUKU. ['€Hbl U MPU3HAKHU.
N3MeHUYMBOCTh NMPU3HAKOB M €€ THIbl (HACIEICTBEHHAs] U HEHACIEJCTBEHHAs).
Mytanuu, X MaTepuagbHbIe OCHOBBI - UI3MEHEHUE T€HOB U XPOMOCOM. MyTareHsl
Y MEPBHI 3aIUTHI CPEbl OT 3arpsI3HEHUSI MyTareHaMH.

['eHOTHUIT KaK LEN0CTHAsA cucTeMa. XpOMOCOMHAs TEOPUs HACJIEICTBEHHOCTH.
Metonpl reHeTMKH. 3aKOHOMEpPHOCTH HACHEOBaHUS, YCTaHOBJIEHHbIe [
MengaeneM, uxX LHUTOJIOTMYECKHE OCHOBBHI. 3akoH T. Moprana. Teopusi rena.
B3aumopelicTBre reHOB. 3aKOHOMEPHOCTH CIEINICHHOTO HaclieoBaHus. [ eHeTuka
nojla W  HacleloBaHWE, CUEIJIEHHOE ¢  MoJoM. MeToasl  U3ydeHus
HACJICICTBEHHOCTH uYesioBeka. HacnencTBeHHble Ooie3HH, WX NpodHiIaKTHKA.
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DTHYECKHE AaCHeKThl NPUMEHEHUS TeHHBIX TexHoJoruidl. OCHOBHbBIE (PAKTOPHI,
dbopmupyromue 3710poBbe dYenmoBeka. OOpa3 JKM3HM M 3JI0POBhE UETOBEKa.
Bupycubie 3aboneBanus. Ilpodmunaktuka BupycHbIX 3aboieBaHuidl. CrocoObl
60ps0ObI co CITH Tom.

OpraHu3mbl pa3HbIX APCTB KUBOM MPpUpPObl. bakTepun, nx pasnoodOpasue u
3HaueHue B TMpupone. MHoroobpasue pacTeHuid, TrpuOOB M KUBOTHBIX, HX
3HaueHue B mnpupozge. LlapcTBo BHpycoB, HX pa3HooOpa3ue, CTpOEHHE U
(GYHKIMOHUPOBAHUE B IPUPOJIE.

JdeMoHcTpanum:

Tabmuupr —  «OMOpUOHANIBHOE M MOCTAIMOPHOHAIBHOE  pPa3BUTHE
OpPraHU3MOBY», «J/I[BOWHOE OIUIOJOTBOPEHUE Yy MOKPBITOCEMEHHBIX PAaCTEHUI»,
«3MEHYHUBOCTh NIPU3HAKOB U €€ THUIIbI», «I'eHeTndeckue 3akoHbl ['. MeHnuens»,
«IlapctBo BupycoB», «llapctBo pactenuii», «llapctBo rpuboB», «llapcTBo
KUBOTHBIX».

Tema 3. KiieTouHbIH YPOBEHb OPraHU3alMH KU3HH.

KieTouHbIil ypOBEHb OpraHu3aluy KU3HU U €ro poiib B npupoae. Kierka kak
3TaIl 3BOJIIOLIMM )KMBOr0 B UCTOpUH 3eMiu. LluTonorusa — Hayka o kierke. Meroasl
n3ydyeHus KiaeTku. OCHOBHBIE IMONOKEHUS ydeHHs o kierke. M. Ineinnen u T.
[1IBaHH — OCHOBOITOJIOXKHUKH KJIIETOYHOW TEOPHUH, €€ OCHOBHBIE ITOJIOKEHUS.

XUMHUYECKHI cocTaB KiIeToK. OpraHnyeckue U HEOpraHUYecKHe BEIIeCTBA B
kietke. CTpykTypa U (yHKIMU KJIETOK M BHYTPUKIIETOUHBIX 00pa3oBaHuil. Aapo.
XPpOMOCOMBI, UX CTPYKTYpa U QYHKIMH. 3HAUCHUE BUOBOTO IMOCTOSTHCTBA YHCIIA,
(GopMbI U pazMepoB XpoMOCOM. ['OMOIOrHYHbBIE U HETOMOJIOTMYHBIE XPOMOCOMBI.
MHuoroo6pasue KJIeTOK U TKaHH.

Cnenuanuzanus KJIETOK, oOpa3oBaHue TkaHed (OCOOEHHOCTH KJIETOK
IPOKAPUOT U 3YKApUOT. I MIIOTE3hI BOSHUKHOBEHHUS 3YKapUOTHYECKON KIIETKH.

Knerounsrit Merabonmu3sm u  ponb ¢GepmenTtoB B HeM. [lonsitue o
IUTACTHYECKOM M 3HEPreTHYecKoM oOMeHe B kieTke. [IpeoOpa3zoBaHue sHepruu B
kierke. Jlenenue kinerku. [IoaroroBkM KiaeTku K JeneHHI0. KIIeTOUHBIA LMK
#u3Hu. MuTepdpaza m muto3. da3pl Muto3a. Meito3 u ero ¢aspl. CxoncTBo u
pa3iauyue MUTO3a W MeWo3a. 3HadyeHue MuTo3a M Mero3a. ComaThyeckue u
MOJIOBbIE KJIETKU. JIMTIOUIHBIA M TaruiOMAHBIA HA0Op XPOMOCOM B KIIETKaX.
Pa3zBuTHe mNOJNIOBBIX KJIETOK y pACTEHHM W XKUBOTHBIX. KileTka — OCHOBHas
CTPYKTypHasi U (YHKUIMOHAJbHAS €IMHUIIA KU3HEJEATEIIbHOCTH OJHOKJIETOUYHOTO
U MHOIOKJIETOYHOrO oOpraHu3moB. KieTka — eguHuna poctra W pa3BUTHUS
opranu3moB. Crienuann3anus KJIeTok, 00pa3oBaHie TKaHEH.
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JlemoHcTpauum:

Tabmuuer — «CrtpoeHue kierku», «CTpPOEHHE KIETOK TMPOKApUOT U
ayKapuoT», «MHoroobpasue KieToky», «KiaeTouHbld UK XKU3HU», «MUTO3Y,
«Meit03», «Pa3BuTHe MONTOBBIX KIETOK», «MHOroo0Opazue KiIeToK».

Tema 4. MoiekyasipHbIH YPOBEHb NPOsIBJICHUSA JKU3HU.

MonexkynspHblii ypOBE€Hb KU3HM M €ro OCOOCHHOCTH. XuUMHYECKas
opraHuzanus KjieTku. Makpo- u MHKpodiaeMeHThl. OCHOBHBIE OHOIOIMMEpPHbIE
MOJICKYJIbI JKMBOM Matepur. OCOOEHHOCTH CTPOEHUS MOJIEKYJ] OPTaHUYECKHUX
BEIIECTB: OEIKOB, YIJIEBOJOB, JHUIHUAOB, HYKJICHMHOBBIX KHCIOT. B3auMOCBS3b
CTpoeHUsl U (PYHKIUN OETKOB, HYKJIIEMHOBBIX KHUCIIOT, YTJIE€BOAOB, TUNUAO0B, AT,
BOJbI M JIPYTMX HEOPraHWYECKUX BemecTB. VX ponb B KieTKe. XHUMHUYECKUU
coctaB xpomocoM. Ctpoenue u cBoiictBa JIHK — kak Hocutens HacieaCTBEHHOU
undopmanuu. I'en. ['enernueckuit koa. Pexymukanus JTHK.

[Iporiecchl OMOCMHTE3a B JKHMBBIX KJIETKaX. MaTpHUYHOE BOCTPOU3BOJICTBO
6enkoB. DoTOCUHTE3, €ro poyib B npupoje. CBETOBbIE M TEMHOBBIE PEAKIUU
(dorocuHTe3a. XeMocuHTe3. MoJIeKysipHbIE MPOLIECCHl PACIIEIVIEHUS] BEILIECTB B
aneMeHTapHbIX Omocuctemax. CTaguu sHEpreTudeckoro odOMeHna. bposkenue u
neixanue. [IpeoOpazoBanue sHepruu B KieTke. Ponb (hepMEHTOB Kak perysisTopoB
OMOMOJIEKYIISIPHBIX TIpoiieccoB. CXOICTBO XUMHUUYECKOTO COCTaBa MOJIEKYJ KUBBIX
CHUCTEM KakK JI0Ka3aTeJIbCTBO POJICTBA PAa3HbIX OPraHU3MOB. POJIb €CTECTBEHHBIX U
HCKYCCTBEHHBIX OMOIOIMMEPOB B OKPYXKAIOIIEH cpeie.

JdeMoHcTpanum:

Tabmumpel u cxembl: «llepuoamyeckas Tabivila XUMHUYECKUX AJIEMEHTOBY,
«CTpoeHne MOJIEKYJTbl BOJIbI», «brocuuTes 0enkay, «CTpoeHre MOJIEKYJIIbI OeIKay,
«Ctpoenne ATDy.

Tema 5. O000uIeHUe ¥ TMOBTOPeHHE 3HAHMUA MO Omosiormm 3a Kype 11
KJj1acca

O06oOmienre  3HaHMI O  pa3HOOOpa3WM  KU3HHU,  MPEICTABICHHOU
OnocucTeMaMy pa3HbIX YPOBHEW CI0XHOCTH. [loBTOpeHHe 1Mo Kypcy Ouosioruu 3a
11 kmacc. 3agaun ononornu Ha X X1 Bek.

IJIAHUPYEMBIE PE3YJbTATHI OCBOEHUSI ITPOI' PAMMBI 1O
BUOJIOI'NY HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUS
(BA3OBBI YPOBEHD)
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OcBoenue yuyebHoro npeamera «buonorus» Ha ypoBHE OCHOBHOI'O OOIIETO
o0pa30oBaHUs JIOJDKHO OOECHEYUTh JOCTHKEHHUE CIEAYIOUUMX O0Yy4YaromuMUCS
JUYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX PE3YJILTATOB.

Tema 1. JBoIrOMOHHASE OMOJIOTHS.

[Ipennoceulku BO3HUKHOBEHUSI HBOJIOLMOHHON TEOPUU. DBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMONOruu. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTMU U APYTHUX HAYK.

CBuzerensctBa »BoNonuU. [lameoHTONOrMYECKHE: MOCIIEI0BATEIBHOCTD
MOSIBJICHUSI BUJOB B IMaJ€OHTOJOTUYECKOM JIETONMUCH, TMEPEXOTHbIE (OPMBI.
buoreorpaduyeckue: cxoncTBo u pazaunune GpayH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJICTBA W Pa3IMyuusi 3MOPHUOHOB pa3HbIX BHUOB
N03BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHbIE,
PYIMMEHTapHBIE OpTraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX NyTed Yy Bcex
OpraHU3MOB.

OBomonuonHas Teopuss Y. JlapBuHa. IIpeanochUikM BO3HUKHOBEHHS
napBUHU3MA. J[BWOKYIIME CHUJIBI HBOJIOIMU BHIOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAsT U3MEHYUBOCTD,
0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3o (CTD) u e€ OCHOBHBIE MOJI0XKEHHUS.

MukposBomonus. [Tonmynsuus kak eIMHUIA BUIA U 3BOJIOLUY.

JBwkymue cuibl ((pakTopbl) HBOMIOLUHA BUIOB B Mpupoae. MyTanMoOHHBIH
npouecc M KOMOWMHATHMBHAs WM3MEHYMBOCTH. llomynsiiMoHHBIE BOJHBI M Jpeud
reHoB. M3onsuus u Mmurpanus.

EctecTBenHnbiit or00p — HampaBisitoniuii  ¢daktop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3ynbTaT 3BoMtoUuU. [Ipumepsl
NPUCTIOCOOJIEHU Y OpraHu3MoB. ApoMop(03bl ¥ UJIMO-a 1Al TALIUH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHoBHBIE  (DOpMBI
BUI000pa30BaHus: reorpaduaeckoe, IKOJIOTHIECKOE.

MakposBomonus. PopMbl  3BOMIONUU:  (UIETUYECKasA, IUBEpPreHTHas,
KOHBEpreHTHasl, mapasuienbHas. HeoOpaTuMocTh 3BONTIOIUY.

[IpoucxoxJIeHHEe OT HeCHEeUUaIu3UupOBAaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:

[Toptpetsr: K. JIunnueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkenb, ®. Mromep, A. H. CeBep1ios.
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Tabnuuel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «Dopmbl  0opbObI 32
cylecTBoBaHue», «EcTecTBeHHbI 0TOOPY, «MHOroodpasue COpToB pacTEHUN,
«MHoroo0Opasue opoJ JKUBOTHBIX», «[Tomystuuny, «MyTtauuoHHas
U3MEHYUBOCTHY, «Apomopdo3b», «aumoamantanuu», «OOmas aereHeparus»,
«/IBmxymume cunbl 3Bomoonum», «Kapra-cxema wapuipyrta mnyrtemectBus Y.
HNapsunay», «boprba 3a cymectBoBaHue», «lIpucrnoco0IeHHOCTh OPTraHU3MOBY,
«["eorpagnueckoe BUg000pa3zoBaHue», « IKOJIOITMUYECKOE BUI000PA30BAHHE.

OO0opynoBaHue: KOJJIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMHU OKPACKH,
HAOOp IJIOIOB M CeMsH, KoyuieKuus «[Ipumepbl 3alIMTHBIX MPUCITIOCOOTIEHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAIPABJICHUS JBOJIONUHY», 00BEMHAS MOJIEITh
«CTpoeHue TOJOBHOI'O MO3Ta IO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, kKojuleKuus «PoOpMbl COXPAHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHWil», Moaenp ammiukauus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3BuTue Hacekomoroy», «Pa3Burtue
JATYUIKW», MUKponpenapat «/pozoduia» (Hopma, myrauud (GOpMbl KpbUIBEB U
OKpPACKH Tena).

JlaGopaTopHblie n npakTu4ecKue padorTbl:

Jlaboparopuasi padora Ne 1. «CpaBHeHue BWJAOB O MOp(doIornyeckomy
KPUTEPHUIO».

JlabopartopHas padora Ne 2. «Onucanue nmpucrnocoOJEHHOCTU OpraHu3Ma U
€€ OTHOCHUTEIIBHOT O XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KM3HHU HA 3emuie.

JloHaydHbIE TPENCTAaBICHUA O 3apOKACHHM >XKW3HU. HaydHble rumoressl
BO3HUKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W mMaHCHEpMHsl. XUMHYECKas
ABOMIOIUSI. AOHOTEHHBIM CHUHTE3 OpPraHWYECKHUX BEIIECTB M3 HEOPTaHHMYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPAKACHNE XUMUYECKON 3BONIONMU. HavanbHbie 3Tarbl
ounonornyeckor sBomonuu. ['nnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKH. lIepBbl€ KIETKM W KX SBOJIOLMUS.
®opMHUPOBaHUE OCHOBHBIX TPYIII KUBBIX OPTraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [laneosoiickas 3pa u e€ mnepuoabl: KEeMOPUHUCKUH,
OPJOBUKCKHUH, CHITYPUHUCKHAM, EBOHCKHM, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Meso30iickas 3pa U €€ Nepuoabl: TPHACOBBIN, FOPCKUN, MEIIOBOM.

KaiiHo30Mickass »pa W €€ mnepuoabl: MNAJICOr€HOBBIA, HEOICHOBBINM,
AHTPOIIOT€HOBBIM.
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XapakTepuCTUKa KIMMAaTa M IeOJIOTMYECKUX MporeccoB. OCHOBHBIE JTaIlbl
HBOJIIOIMM PACTUTENIBHOIO M SKHUBOTHOIO MHUpa. ApomMop]o3bl y pacTeHUdl u
XKUBOTHBIX. [losiBIEHNE, paclIBET U BBIMUPAHUE TPYI )KUBBIX OPraHU3MOB.

CucremMa OpPraHM4eCKOro MHUpa Kak oOTpaxeHue »3Boitound. OCHOBHbIE
CHUCTEMATUYECKHE IPYIIBI OPTraHU3MOB.

DBOJIIOIMS YETTOBEKA. AHTPOIIOJIOTUS KaK Hayka. Pa3Burue npencraBieHuil o
IPOUCXOKIECHUN YenoBeKa. Meroasl HM3ydeHHs aHTpomnoreHesa. (CxoacrBa u
pa3yIMyuns YEJI0BEKa U KUBOTHBIX. CHCTEMATHYECKOE ITOJIOKEHHE YEITOBEKA.

JBwxymue  cuibl  ((axTopel)  aHTpomoreHe3a.  HacnenctBeHHas
U3MEHYMBOCTh M  €CTeCTBEHHbIH o0TO0Op. OOImecTBeHHBIH 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUU TPYZA, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBH 3BOJIIOLIMU YEIOBEKA: aBCTPAJIONUTEKH, Uenosek
yMmenbid, Yenosek npamoxomsauui, YenoBek HeanaepranbCKun, Yemosek
pa3ymubIii. Haxonku HMCKOmaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHMs, 00JIacThb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY/IHUA.

YenoBeueckue pacbl. OCHOBHbIE  OOJIBIIKME  pachl:  €BPOIECOUIHAsS
(eBpasmiickasi),  Herpo-aBCcTpajioujHasi  (3KBAaTOpHaJIbHAS]),  MOHIOJOHMIHAS
(a3maTcko-amepukaHckas).  UepTbl ~ MPUCIIOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX Pac K YCIOBHUSAM CYLIECTBOBaHUA. ENMHCTBO 4en0BEYECKUX pac.
Kpuruka pacusma.

JemoHncTpanum:

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

Tabmuupl U cxeMbl: «Bo3nmkHoBeHne CoJIHEUHOM cHCTEMBI», «Pa3Burne
opraHuyeckoro mupa», «PacturenpHas KieTka», <« KuBOTHas  KJIETKay,
«IIpokapuornueckas Kierka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE aHAaTOMHUYECKHX 4YEpT CTPOCHHUS 4YEIOBEKA U YeOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE Me€CTa NAJICOHTOJIOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eNIOBEeKa», «/lpeBHeimme moam», «/IpeBHue mrogm», «Ilepsbie
COBPEMEHHBIE JTI0IW», «HenoBedeckue pacoh».

O6opynoBanue:  mymsixu — «[IpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMAaHbOHLA), CIENKH WIH
U300pa)KE€HUsI KaMEHHBIX OpYAWIl TNEepBOOBITHOIO 4YenoBeKa (KaMHH-YOMIEPHI,
pyomma, ckpebjia), TeoXpoHOJOrHYecKass TaOnmma, KOJJICKIUsA «DOopMbI
COXPAHHOCTH HCKOIIA€MBIX )KUBOTHBIX U PACTCHUIN».

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

[Ipaktuueckas padora Ne 1. «/3yyeHue ucCKoOmaeMbIX OCTaTKOB PACTCHHUM U
KUBOTHBIX B KOJUIEKIIMSIX.
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DKcKypeusi «IBONIOLHUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIN WK KpaeBeIueCKUil My3eil).

Tema 3. OpranusMbl U OKpPY:KaKIIAs CPeaAa.

DKoJorvs Kak Hayka. 3aaud ¥ pa3zensl 3KOJOruH. MeTobl HKOJIOrMYEeCKUX
UCCJIeIOBAaHUN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAsS, MOYBEHHAs,
BHYTPHOPIraHW3MEHHAs.

Okonorudeckue Qaktopel. Kimaccudukamms skxomorndeckux (PakTOpPOB:
adnoTuyeckue, OWMOTHMYECKHME U aHTPOIOTreHHbIE. JleficTBHE HKOIOTHYECKUX
(GhaKkTOpOB Ha OPTraHU3MBI.

AbGuornueckune (GakTopbl: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONEPHOIU3M.
[IpucnocoOnenust OpraHu3MOB K  JIEMCTBUIO  a0MOTHYECKUX  (PAKTOpOB.
buonornueckue puTMsl.

buotuueckue (bakTOopHI. Bunel OMOTHYECKUX B3aUMOJIEUCTBUM:
KOHKYpPEHIUS, XUITHUYECTBO, CUMOMO03 1 ero ¢opmsl. [lapazutusm, koonepanus,
MyTyaau3M, KOMMEHCaIu3M (KBapTHUPAHCTBO, HaxJEOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOJACHCTBUH Uil CYHIECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTUKU nomyisuuud. OCHOBHBIE I1OKa3aTENH
HNOMYJSALUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
murpanys. J[nHaMuka 4ucIeHHOCTH TOMYJISIIUU U €€ peryssus.

JdeMoHcTpanuu:

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

Tabmuupl u cxembl: kapta «lIpupognsie 30HbI 3eminy, «Cpeabl OOUTaHMS
opraHusMoB», «®Doronepuoauzm», «llonynsamun», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTHU NOMYyJIALUU HHPY30pUun-Tyhenbku», «llumessie nenm».

JlaGopaTopHblie U NpakTHYecKue padoThl:

Jlabopatopnas pabora Ne 3. «Mopdosiornyeckre 0COOEHHOCTH PacTEeHUN U3
Pa3HbIX MECT OOUTAHUS.

JlaboparopHas paborta Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[IpakTuueckas padora Ne 2. «Iloacuér miIoTHOCTH NOMyISUUN pa3HbIX BUIOB
pacTEHU».

Tema 4. Coo01mecTBa ¥ IKOJIOrH4eCKHE CHCTEMBI.

CooOmecTBo oprann3mMoB — OuoneHo3. CTpyKTypbl OHMOLEHO3a: BUIOBasd,
OpoCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunpbl-gomunantsl. Csizu B
OHOIIEHO3E.
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DKoJIOTUYeCKHe CHUCTeMbl (dkocucTeMbl). I[loHsiTue 00 »dKocucTeMe W
ouoreoneHoze. @OYHKIIMOHAIBHBIE KOMIIOHEHThI 3KOCUCTEMbI: MPOAYILIECHTHI,
KOHCYMEHTBI, penyleHTbl. KpyroBopoT BeliecTB U MOTOK SHEPTHH B YKOCUCTEME.
Tpodpuueckue (muiieBbie) YpPOBHHM OJKOCHCTeMbI. [IMieBble 1eMU U CETH.
OCHOBHBIE TIOKAa3aTeIM SKOCHUCTEMBI: Ouomacca, NPOAYKIUSA. IKOJIOTMYECKHE
NUPAMUIbL:  TPOJAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOWYUBOCTB, CaMOperyJsinus, pa3surue. CyKueccus.

[IpupogHble IKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOI'O
WIH [IMPOKOJIMCTBEHHOIO JIeca.

AHTPOTIOTE€HHBIE  DKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonorudeckoe u X03sHCTBEHHOE 3HAYCHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopaznooOpaszue kak Qakrop ycToMumBOCTH »KocucteM. CoxpaHeHue
OMOJIOrMYEeCKOro pazHooOpasus Ha 3emiie.

VYuenune B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB U CTpyKTypa
ouoceprr. JKuoe BemectBo u ero ¢ynkiuu. OcobeHHOCTH Onocdepbl Kak
IJI00AJIbHOM 3KOCHCTEMBbI. J[MHaMHuecKoe paBHOBECHME U oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOreoXMMHUUECKUE IIUKIIBI 3JIEMEHTOB (yriepo/a,
a3zoTa). 30HATbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTpONOreHHble U3MEHEHUsI B Ouocdepe.
I'mo6anbHBIE 2KONTOrHYECKUEe TPOOTIEMBI.

CocyuiecTBoBaHUE IIPUPOBI 151 YeJI0BEYECTBA. CoxpaHneHue
O6ropa3Ho0Opa3usa Kak OCHOBa yCTOoWYMBOCTU O6uochepsl. OCHOBA pallOHATBHOTO
yIOpAaBICHHUS TPUPOJHBIMU pecypcaMd M HX HUCHOJIb30BaHUE. JOCTHXKeHUs
OMOJIOTUHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanuu:

[Toptpersi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuipl 1 cxembl: «llumieBbie nenu», «buoleHO3: COCTaB U CTPYKTypay,
«[Ipuponubsie coobmiecTBa», «llenu nuranusy, «IKoJOTHYECKas MHPAMUIIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTeMa
XBOMHOro Jjeca», «buomeHos BomoéMan, «ArporeHod», «lIpumMepHbie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUS Ha Ipupoay», «Baxuenmme HUCTOYHUKHU
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX BOa», «[louBa — BaxkHeHIIasi cocTaBistoIIas
ouocheprr», «Daktopsl Aerpaganuu mouBy, «llapHukoBwid d3GdeKT», «DaKTOphI
pPaZMOaKTUBHOTO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouocdepsi,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA 23KpaH OHocheph»,
«Kpyrosoport yriepona B Ouocdepe», «KpyroBopoT azora B IpUpOIEH.
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O6opynoBanue: Mopenb-anmukanus «TunuyHble OMOLEHO3bI», TepOapuii
«PacturenbHble coob1IecTBa», Koyekuuu «bronenosy, «Bpenurenu BaxHeHmx
CENIbCKOXO3SIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pPACTEHUH WU
KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM 3KOJOTMYECKUM IpYIMIaM OJHOIO BHUAA,
Kpacnas knura Poccuiickoit @enepannu, u300pakeHUs] OXpaHSAEMbIX BHUIOB
pacTeHU U )KUBOTHBIX.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA I[TPOI'PAMMLI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COO, ycraHaBiauBarTCsd TpeOOBaHUS K pe3yJbTaTam
OCBOEHHUS  OOy4YaloIIMMHUCS MPOrpaMM CpelHEro odmero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEAMETHBIM U MPEMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIONIUE COCTABJISIOIINE: OCO3HAHNE O0YUYaIOIMIMMHUCST POCCUICKOMN
rpaXJaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITETbHOCTH
U CaMOONPENCIICHUIO, HaJuyue MOTHUBAIlMM K OOydYeHHMIO OHOJIOTHH,
I[eJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOSXKIEHUN JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX IICHHOCTEM W MCTOPUYECKUX TPAIUILIMN Pa3BUTUS OHUOJOTHYECKOTO
3HaHUsS, TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCsl PYKOBOJICTBOBATHCS B CBOEHU
NESITEIIbHOCTH [I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, TMPUCYIIUMUA CHUCTEME
OMOJIOTMYECKOr0  00pa30BaHMs, HAIWYHE HKOJOTHMUECKOTO IIPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IICJTA U CTPOUTD KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUA Mpenmera «buonorus» mocTuratorcsi B
€IUHCTBE Y4YEOHOM U BOCMHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHUU C
TPAAUIUOHHBIMU POCCUUCKUMH COLMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MpPaBWIAMU U HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TMpoIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUA, PA3BUTHS BHYTPECHHEW IIO3ULIMUU JIMYHOCTH, IMATPUOTHU3MA,
YBOKCHUS K 3aKOHY W IPABOIOPSJIKY, YEJIOBEKY TPYJa U CTapIIEMy IMOKOJCHUIO,
B3aUMHOI'0 YBaXKCHHS, OCEpPEKHOI0 OTHOIIEHUS K KYJIbTYPHOMY HAaCIEAUI0 U
TpaauLKsIM MHOTOHALIMOHAJIBHOrO Hapoxa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIMdHOCTHBIE pe3yNbTaThl OCBOCHHMS Yy4yeOHOro mpenMera «buomorus
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCThH 00YUYaIOIIUXCSl PYKOBOACTBOBATHCS
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chOpMUPOBAHHOW BHYTPEHHEH MO3WLMUEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM I[EHHOCTSIM POCCHICKOro O0OIEeCTBa, pPaCHIMPEHHE >KU3HEHHOTO
ONbITAa U OMNbITA JEITEIBHOCTH B MPOLIECCE Pealu3alld OCHOBHBIX HAIPABICHUU
BOCIIUTATENIbHON IEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMUA 00YUaAIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOI'0 WJIEHA POCCUICKOro OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYLUMOHHBIX IIpaB U OOS3aHHOCTEH, YyBa)KCHHE
3aKOHA U IIPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESITEIBHOCTH IIPU CO34AHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4EOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IIO3MIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHUE YUYUTHIBATh B CBOMX JEUCTBUSIX HEOOXOAMUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBHUS JIIOAEH C pa3HbIMU YOCKICHUSIMHU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TFOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIITOIHEHUS
y4€OHBIX, T[O3HABATENbHBIX M HCCIENOBATEIbCKUX 337a4, YBAXKUTEJIbHOIO
OTHOIIICHHWS K MHEHHUIO OIMOHEHTOB MPHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUMCKOU Irpa)XJaHCKOU UJICHTUYHOCTH,
[IaTPUOTHU3MA, YBAXKEHUS K CBOEMY HapoOJdy, YYBCTBA OTBETCTBEHHOCTH II€pe.
Ponunoi, ropmoctu 3a cBOW Kpad, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
IPOILJIOE U HACTOSIIEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IIPUPOAHOMY HACJIEAUIO U MMAMATHUKAM IIPUPOBI,
JNOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHHE U
pa3BuTHEe OWOJOrMM, TOHMMAaHUS 3HA4Y€HHUS OWOJOTMM B TO3HAHMM 3aKOHOB
IPUPO/IbI, B AKU3HU YEJIOBEKA M COBPEMEHHOI'0 00IIECTBA;

uaenHas yOekJIEHHOCTh, TOTOBHOCTh K CIIYXEHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAaHME JYXOBHBIX LIEHHOCTEHW POCCUNCKOrO HAPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI,;
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CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE pEIIeHUs,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTONYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM, CO3JJaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTI'O TMPHHATHS I[EHHOCTEH CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusiMu HapoJoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAY4YHOrO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHHE SMOLIMOHAIIBHOT O BO3/ICHCTBHUS )KMUBOM IPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUHOCTH;

5) ¢usuueckoro Bocnuranusi, GopmMHpoOBaHHUSA KYJbTYPbI 310POBbS U
IMOIMOHAJIBLHOIO 0JIArONmOJIyYnsi:

NOHMMAaHUE U peanu3alus 370pOBOTO W 0e30MacHOro obpasza >KU3HH
(3mopoBOo€  mMUTaHWE, COOJIOJEHWE TUTMEHUYECKUX TpaBWiI U HOPM,
cOaJlaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryjspHas ¢usndeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOILIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37]0POBbIO;

NOHUMAHHE I1[EHHOCTU TMPaBWI HWHAUBUAYAIBHOIO M  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEACHUS B CUTYAIIUAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TMOCJEACTBUN M HENPUITUS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
AJIKOr0Jisl, HAPKOTUKOB, KYPEHUS );

6) TPyA0BOT0 BOCIUTAHMS

TOTOBHOCTbH K TPYAY, OCO3HaHUE IIEHHOCTH MAaCTEePCTBA, TPYA0JIt00UE;

TOTOBHOCTh K AKTUBHOM JOESITECIbHOCTH TEXHOJIOTMUECKOM U COIMaJIbHOU
HANPABJICHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JESTEIbHOCTD;

UHTEpEC K pas3InyHbIM cepaM MpoPecCuOHAIbHON AESITeIbHOCTH, YMEHHE
COBEpIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccud ©  PEean30BBHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIaHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHUIO Ha
NPOTS>KEHUU BCEW JKU3HU,

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:

AKOJIOTHYECKH I[EIECO00pa3HOE OTHONICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMIie, OCHOBE €€ CYyIIeCTBOBAHMUSI;
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NOBBIILIEHUE YPOBHSA JKOJOTMYECKOM KYJIbTYpbl: NPHOOPETEHHE ONbITa
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKpY’KaroLIEN Cpebl;

OCO3HaHHUE TJI00ANBHOIO XapakTepa SKOJIOTMYECKHUX MpoOJeM U MyTed HX
peLIeHMS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH HU3YYECHUH OHOJIOTHH
3HAHMSIT W YMEHUS TMPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
OPUPOJIONOJIb30BAHUEM  (COONIIOJICHHE  TpaBUJl  TOBEACHUA B  NIPUPOJIE,
HANpaBJICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCUCTEMAX, OXpaHy BHJIOB,
IKOCHCTEM, OHochephl);

AKTUBHOE HENPUATHE JICMCTBUW, IPUHOCAIIMX BpEH  OKPYKAIOIIEH
OPUPOAHON Cpelie, YMEHHE MPOTrHO3UPOBATH HEOJArONPHUSATHBIE KOJIOIMYECKUE
NOCJIECTBUSA MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAIIATh UX;

HAJIU4ME Pa3BUTOrO SKOJOTHUECKOIO MBIIUICHUS, 3KOJIOTHYECKOW KYIbTYPBI,
OIbITa NEeATENbHOCTH AKOJIOTMYECKON HAIPABJIECHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEIBbHOW, KOMMYHMKAaTHBHOM W COLMAIBHOU
NPAKTUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOMN JEATEIbHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTHY;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIMajore
KYJIBTYp, CHOCOOCTBYIOLIEr0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHHUE SI3BIKOBOW M YWTATENbCKOM KYJbTYpbl Kak CpencTBa
B3aUMOJICHCTBHS MEX]Y JIFOAbMU U MIO3HAHUS MUPA;

NOHMMaHue creuu@ukd OUONOrMM Kak HayKd, OCO3HaHusi e poju B
GbopMUPOBAaHUN PALMOHATHHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIETOCTHOTO
OpEICTaBICHUsI 00 OKpYXKAloIleM MHpE KaK O €AMHCTBE MPUPOJbI, YEIOBEKa U
oOuiecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICeHUH NpodsieM
COXpaHEHUS IPUPOJHOIO PABHOBECHS,

yOex1EHHOCTh B 3HAYMMOCTH OHOJIOTUU JUJISi COBPEMEHHOM LMBUIN3ALUU:
oOecrieyeHuss HOBOI'O YPOBHS DPA3BUTHA MEAULMHBI, CO3JAaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh pPECypCHbIE  NPOOJEMbl  Pa3BUTHS
YeJIOBEUECTBA, NTOMCKA MyTel BbIX0J1a U3 IIO0ANBbHBIX DKOJIOIMUECKUX MPOOJIeM U
oOecrieyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCTIOIB30BAaHUIO TPUPOIHBIX PECYpcoB W (HOPMHUPOBAHHMIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWOJOTMYECKUX 3HAHUM B LEJAX
NOBBIIEHUA OOIIE KyJbTYpbl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTH, Kak
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COCTaBHOM 4acTH (PYHKIIMOHATILHOW IPaMOTHOCTU oOydarommxcs, (GopMupyeMoi
IpU U3yYE€HUU OMOJIOTHH;

INOHMMaHUE CYIIIHOCTH METOJOB MO3HAHMs, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCHOJb30BaTh IIOJIydaeMble 3HAHUS [UIs aHaIM3a W
OOBSICHEHHS SIBICHUU OKPYKAIOUIEro MUpPA U MPOUCXOASIIMX B HEM HM3MEHEHUH,
yMEHUE JielaTb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4HbIX (PaKTOB U
UMEIOIUXCS JaHHBIX C LEJIBI0 MOJYyYEeHHs JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OHOJIOTMYECKHE 3HAHUSA JUIS
pelieHus Npo0JieM B pealbHbIX KU3HEHHBIX CUTYaLIUAX;

OCO3HAaHUE IIEHHOCTH HAyYHOW JESITEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
IPOEKTHYIO M HCCIIEA0BATENBCKYIO AESITEIBHOCTh HHAMBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMoO0Opa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA MO OHOJOrMU B
COOTBETCTBHUHM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS yueOHOTo mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMbBIE 711  (POPMUPOBAHUS MHPOBO33PECHUS OOYJAIOITHXCS
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPaKAIOIIUE
I[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M cHenuuKky METOJ0B IO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CUCTeMa, Hay4YHBIN (haKT, MPUHIUII, THIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPWS,
uccle/oOBaHre,  HAONIOJIEHHE,  W3MEpPEHUe,  DJKCIePUMEHT U JIPYTHX),
yHUBEpCAJIbHbIE Yy4eOHble JeWcTBHsS (TO3HABaTelIbHbIE, KOMMYHUKATHBHbBIE,

pEryJIATUBHEIE), o0ecreynBaroIme dbopmupoBaHue b yHKIIMOHATBHOM
IPaMOTHOCTH W  COIMATBHOM KOMIIETEHIIMM OOYyYaIOIIHUXCS, CIIOCOOHOCTH
o0yJaronuxcs UCTIONH30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHBIE,

MHPOBO33PCHUYCCKUE 3HAHMS W  yHUBEpPCalbHbIC y4YeOHBIC JICHCTBHUS B
ITO3HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS MPOTpaMMbl CpPEIHEro OOIIEero
00pa30oBaHus JIOJKHBI OTPaXXaTh:

OBaanenne YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEIbHBIMU
AeCTBUAMMU:

1) 6azoBble JJOrHYeCKHE TeiiCTBUSI:

CaMOCTOSITeIbHO  (OpMyIMpOBaTh U aKTyaJIM3UPOBATH  NIPoOJIEMYy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
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UCIIOJIb30BaTh TMPHU OCBOCHUM 3HAHUU TPUEMBI JIOTUYECKOT'O0 MBIIUICHUS
(aHanu3a, cCMHTE3a, CPaBHEHUS, KIacCU(pUKaLMK, 0000IIEHNs), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHATUH (BBIACIATH UX XapaKTEpHbIC NMPU3HAKU, YCTaHABIMBATh
CBSI3U C JIPYTUMHU MOHSITUSIMH);

OMpENEeNsATh LENUu JAeITEIbHOCTH, 3ajaBasi MapamMeTpbl U KPUTEPUU HX
JOCTHYKEHUS, COOTHOCUTH PE3YJIbTaThl ACATEIHBHOCTH C TOCTABICHHBIMHU LIEIISIMHU;

UCITOJIH30BaTh OMOJIOTMYECKUE MMOHATHUS U1l OOBSICHEHUS (PAKTOB M SIBJICHUMN
YKUBOU NIPUPOJIBIL;

CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
AQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHBIC CpelcTBa JUISt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€H U OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a
TaKke  TMPOTUBOPEYMH  pa3HOrO  poJaa,  BBIABICHHBIX B Pa3IUYHBIX
WH(GOPMAITMOHHBIX ICTOYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a HMEIOIINXCS
MaTepUabHBIX U HEMaTEepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OIIEHUBATh PUCKH MOCIEICTBUM €SI TENbHOCTH;

KOOpPJAMHUPOBATh U  BBINOJHITH pabOTy B  YCIOBUSX  PEabHOIO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIIEHUH KU3HEHHBIX TIPOOIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE TEHCTBHS:

BJIQJIETh HABBIKAMU Y4EOHO-UCCIIEIOBATEILCKON U TPOCKTHOM JIEATEIbHOCTH,
HaBBIKAMU  paspelieHuss MpobsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METOI0B MO3HAHUS;

UCIIOJIb30BAaTh PA3JIMYHbIC BUJBI JIEATEIIBHOCTH IO TMOJYyYEHUI0 HOBOTO
3HaHUS, €r0 HHTEPNPETAINH, IPEeoOpPa30BAHUI0 M NPUMEHECHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUU YYEOHBIX U COITUATBHBIX IPOEKTOB;

(bopMHUPOBATH HAYYHBIN TUI MBIIUICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHSATUSMU U METOaMU;

CTaBUTh M (HOPMYJIHpPOBATh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIILHOM
NEATENbHOCTH U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUUMHHO-CJICJICTBEHHBIC CBSI3M W aKTyaJM3UpOBaTh 3ajlauy,
BBIJIBUTaTh THUIIOTE3y €€ PEeIICHMs, HaXOAUTh apryMEHThI IS JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHUH, 3aJ1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;
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aHAIM3UPOBATh TIOJYYEHHbIE B XOAE€ PEIICHHUs 3aJayd pPe3yJbTaThl,
KPUTHYECKU OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYULIECTBJISITh LEIEHANPABICHHBIA TMOUCK IEPEHOCa CPEACTB U CIOCOOOB
NENCTBUS B MPOPECCUOHAIIBHYIO CPENY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATENbHYI0 M NPAKTUYECKYIO 00JacTu
KHU3HEICATEITbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJEH, MpEIaraTb OpUTrHHAIBHBIE MOJIXOJbI U PEIICHMUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

3) pa6ora c nunpopmanueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMaUH (TEKCTE Yy4eOHOTro
nocoOusi, Hay4YHO-TIOMYJAPHON JUTepaTrype, OHOJOTUYECKUX CIOBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIU3UpPOBATh
UH(POPMAIUIO PA3TUYHBIX BUAOB U (DOPM IpEACTaBICHUS, KPUTUIECKU OI[CHUBAThH
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMyIHpOBaTh 3aMPOChl U MPUMEHSTh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope Omonornyeckoil nHGOpMAILIMK, HEOOXOIUMOM I BBIMOIHEHUS Y4E€OHBIX
3ajay;

npuoOpeTaTh OMNBIT HCMONB30BaHUS HMH(DOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIIEHCTBOBATH KYJbTYpPY aKTUBHOI'O MCIOIb30BAaHUS PA3IUUHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTUMaNbHYIO  (OpMYy  TIPEACTaBICHUS
Ouosornueckor nHGpopmaruu (cxemMbl, TpauKu, TuarpaMMbl, TaOIUIbI, PUCYHKHU
¥ Ipyroe);

UCTOJb30BaTh HAay4yHBIH $3bIK B KayeCTBE CpEACTBa IpH pabore ¢
Ouojornyeckod HMHQPOpMalMe: MNPUMEHATh XHMHUYECKHe, (unyeckue W
MaTEeMaTUYECKUE 3HAKW W CUMBOJBI, (HOpMYyJbl, abOpeBHATYpy, HOMEHKIATYpY,
UCMOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HarJIs,AHOCTH;

BJaJIeTh  HABBIKAMU  pACMO3HABaHWS W 3alUThl  WHMOpMAIUH,
uHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyageHne yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY 1eHCTBUAMM:

1) oO1eHme:

OCYIIIECTBISATH KOMMYHHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO YIaCTBOBAThH
B JIMAJIOT€ WJIM JUCKYCCHUHU MO CYIIECTBY OOCYX/aeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXKJECHHS OTHOCUTEIIbHO BBIMOJIHEHUS MpeajaraeMoi
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3a/71a4uM, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIUNA JAPYTUX YyYaCTHUKOB
JIMAJIora Uik JJUCKYCCHUH);

pacno3HaBaTh HeBepOalbHBIE CpEACTBA OOIEHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(MIUKTHI U BECTU MEPErOBOPHI;

BJIAJICTh PA3TMYHBIMU CIIOCOOAMM OOIIEHUS U B3aUMOJICUCTBUS, TTOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOppEeKTHOU (hopMe (HopMynHpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI eI TeJIbHOCTh:

MOHUMATh U HCMOJB30BaTh MPEUMYIECTBA KOMAHJIHOW W WHJWBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTMYECKON MPOoOIeMbl, 000OCHOBBIBATH HEOOXOAUMOCTD
IpUMEHEHUS TPYNIOBBIX ()OPM B3aUMOACHCTBUS NP PEUICHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JIEUCTBHMA C Y4E€TOM OOIIUX
UHTEPECOB U BO3MOKHOCTEHN KaX/10T0 YieHa KOJIJIEKTHBA;

NPUHUMATh  II€JIM  COBMECTHON  JCSATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPJMHUPOBATh JNEUCTBUS O €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JIEUCTBUA,
pacmpenesnsaTh poiu ¢ Y4E€TOM MHEHHHM YYaCTHHUKOB, OOCYXKIaTh PEe3yJIbTaThI
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJAJAa M KaXJIOr0 yYaCTHHKAa KOMaHIbl B
001l pe3yNbTat Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE TIPOEKTHI, OIEHMBATh UAEU C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISITh TMO3UTUBHOE CTPATETUYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSABIIATH TBOPYECTBO U BOOOpAKEHUE, OBITH MHUITUATUBHBIM.

OByajeHNe YHUBEPCAJIbHBIMH PeryJIsTHBHBIMH JeHCTBUSMMU:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS ISl BBISBJIEHUS MpPOOJIeM M UX
pENIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BEIOWpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUW II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOU MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH MMO3HABATENIbHYIO NESITEIbHOCTh, BBISBIATH
po0JIeMbl, CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4id B 00pa30BaTEIbLHOMN
NEeSATeTbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO  COCTABJISITH IUIAH  PEIICHUS TpoOieMbl € y4ETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOYTCHUIA;
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JlaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEINOUYTECHUIA;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSIBICHUIO IIMPOKOM DBPYIAMUIINH B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TOBBIIIATH CBOM OOpa30BaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHUBATbh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJAJ€Th  HABbIKAMHM  IIO3HABATEJIbHOM  peQUIeKCMM KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI PeQUIEKCUU U1l OIEHKU CUTYallMH, BbIOOpa
BEPHOI'O PELICHNS;

YMETh OLICHUBATh PHUCKHM W CBOEBPEMEHHO MNPUHUMATh PEIIEHUS IO UX
CHIKEHHUIO;

IPUHUMATh MOTHBbI M apryMEHThl JPYIrUX NpPU aHaIu3€ pe3yJbTaToB
NEeATEIbHOCTH;

3) npuHsATHE CeOs U APYTHUX:

OpPUHUMATh ce0sl, MIOHMMAasi CBOM HEJOCTATKHU U JIOCTOMHCTBA;

NPUHUMATh MOTHBbI M apryMEHTbl JPYrUX MpPH aHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO APYTHX HA OLIUOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIUHU APYTOro YEIOBeKa.

INPEJMETHBIE PE3YJIBTATDBI

[Ipeamernbie pe3ynbrarhl ocBoeHUs mporpammbl COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1ig yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETALUU U
npeo0pa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMUHBIX y4EOHBIX CHUTyaIlUsiX, a TAKK€ B PealIbHbBIX
KU3HEHHBIX CUTYaIMsIX, CBSI3aHHBIX ¢ Owuonorueil. B mporpamme mpenMerHbie
pe3ynbTaThl MPEACTABICHBI IO T0/1aM 00yUYEHUS.

[IpenmerHble pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buosnorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:
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c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHWU COBPEMEHHOM €CTECTBEHHO-
HayYHOW KapTHHBI MHpPa U HAy4HOI'O MHPOBO33PEHHUS, O BKIIAJE POCCUICKUX H
3apyOeXHBIX y4YEHBIX-OMOJIOrOB B pa3BUTHUE OHOJOTHH, (YHKIUOHAIHHOU
IPaMOTHOCTH Y€IOBEKa ISl pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKphIBaTh COJEpKaHUE OUOJOTMYECKUX TEPMUHOB U TMOHSATHUI:
KHU3Hb, KJETKa, OpraHu3M, Mera0oiau3M (0oOMEH BEIIeCTB M IpeBpallleHue
SHEPrumn), rOMeocTas (caMoperyJssiuus), ypOBHEBass OpraHU3alUs KUBBIX CHUCTEM,
CaMOBOCHPOMU3BEICHNE (PENPOAYKIIUSA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE u3Jlaratb OWOJIOTMYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAas,
MyTallMOHHAsA, IEHTpajbHas JIorMa MOJIEKYJsIpHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 LeHTpax MHOrooOpasusi u
NPOUCXOXKJEHUS KyIbTypHbIX pacteHuid H. V. BaBuiioBa), onpenensTe rpaHulLibl
UX MPUMEHUMOCTH K >KMBBIM CUCTEMaM;

yYMEHHE BIAJETh METOJAMHU HAYYHOIO NMO3HAHUS B OMOJIOrUU: HAOIIOEHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius M MpOBEACHUE
OMOJIOTMYECKOr0  AOKCIEPUMEHTAa,  BBIABM)KEHHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE MOMYyUYEeHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOpPUA M 3aKOHOB, YMEHHUE
JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK IMPOKApUOT U
AYKApUOT, OJHOKJETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BELIECTB U IMPEBpAIIEHUS YHEPIrUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOr0 M DHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeHo03a,
OIJIOJOTBOPEHUS, PAa3MHOXKEHUS, HWHAUBUAYAIBHOIO pPa3BUTUS  OpraHu3Ma
(oHTOT€HER);

yMEHUE MPUMEHATH MOJTYYEHHbIE 3HAHMS sl OOBACHEHUS OMOIOTMYECKUX
IPOLIECCOB U SIBICHUH, NIl MPUHATHUS MPAKTUUYECKUX PELIEHUH B IOBCEIHEBHOM
KHU3HU C LeJbl0 oOecrieueHuss 0e30IacHOCTHM CBOETO 3/0POBbS U 3/10POBbS
OKpPYXAIOLUX JOAEH, COOMI0IEHU HOPM I'PaMOTHOI'O MOBEICHUS B OKpPYKaroUIeil
OPUPOAHON cpele, MOHMMaHUuE HEOOXOJIMMOCTH HCIOJIb30BaHUS JTOCTHIKEHUI
COBpEMEHHOW  Ouojorum U OMOTEXHOJIOTMH  JUIsl  palMOHAJIbHOIO
IPUPOJIOIIOIb30BAHUS;

YMEHUE peuiaTh 3JE€MEHTapHble TE€HETMYECKHME 33Jaud Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIEIUIEHHOE HACIEJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTMOPHUJIHOTO CKPEIMBAaHUS JUIsl TPEICKA3aHUsl HACJIENOBaHUS MPU3HAKOB Y
OpraHU3MOB;
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YMEHHUE BBINONHATh JA0OPAaTOPHbIE U MPAKTUUYECKHE pabOThI, COONIOAATH
npaBujia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OIICHUBATh M HWHTEPHPETUPOBATH HMHPOPMAIIHIO
OMOJIOTMYECKOT0  COJAEP)KaHMSA, BKJIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUSA W3
pa3IMYHBIX UCTOYHUKOB (CpEeICcTBa MacCcOBOW MHGOpPMAIIUHU, HAYIHO-TIOMYJISIPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTUH,
MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHMS,
000011as OMOJNIOruYecKyt0 MHGOPMALIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATHUIHBIN amnmapaT OMOJIOTHH.

[IpenmeTHbie pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» ¢ 11
Klacce TOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE W POJIU OMOJIOTHUU B CHCTEME HayYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHHWU COBPEMEHHOM €CTECTBEHHO-
HayYHOW KapTHHBI MHpPa U HAy4HOI'O MHPOBO33PEHHUS, O BKIIAJE POCCHUICKUX H
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOrWMH, (PYHKUMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JIJIsl pElICHUs )KU3HEHHBIX 3a]1aY;

YMEHHE PACKpBIBaTh COJEpKaHHE OMOJOTMYECKHX TEPMHUHOB W TOHSTHMA:
BUJ, TOMYJISALUSA, TeHO(OH/I, SBONIONMS, IBIKYIIKE CUibl ((DaKTOpbI) 3BOJIOLUHY,
IPUCIIOCOOJIEHHOCTh OPTraHW3MOB, BH000pa3OBaHUE, IKOIOTUYECKUE (HAKTOPHI,
OKOCHCTEMa, TMPOAYIEHTHI, KOHCYMEHTBI, pEAYLEHThl, IeMd TMHUTaHUs,
AKOJIOTHYECKasl upamua, OuoreoreHos, onocdepa;

yMEHHE Wu3/IaraTh OHOJOrHYecKHe Teopuu (dBONMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHsl DSBOJIOIHH), 3aKOHBl W 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctsa K. M. bspa, uepenoBanusi rjiaBHbIX HaIlpaBiICHUN U
nyteit sBomon A. H. CeBepiioBa, yuenusi o 6uochepe B. WM. Bepnaackoro),
OTIPEENSITh TPAHUIIBI KX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METO/IaMI HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIO/ICHNE U
OMMCAHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBJICHUM, OpraHM3alys W MPOBEICHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIIBI)KEHHE  THIIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMONYyUYEeHHBIX
pe3yNbTaTOB, MCIOJIH30BAaHHBIX HAYUYHBIX MOHSATHUH, TEOPUH W 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIE MPHU3HAKA CTPOCHHS OMOJOTHYECKHUX
OOBEKTOB: BHUIOB, TOMYJIALWNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTeOIIeHO30B W JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUA000pa30BaHHUsA, MPUCHIOCOOIIEHHOCTH
OpPTaHMU3MOB, JIEHCTBUS SKOJIOIMUECKHX (PaKTOPOB Ha OpraHM3Mbl, IEpeHoca
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BEIIECTB W TIOTOKAa DSHEPrUM B DKOCHUCTEMAX, AHTPOIOTCHHBIX HW3MEHEHUH B
HKOCHCTEMax CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB W OMOrC€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHSATH MOJyYCHHBIE 3HAHUS I OOBSCHEHUS OMOIOTHYECKUX
NIPOIIECCOB M SIBJICHUH, JUIS MPUHSATHS MPAKTUYECKUX PEHICHUN B TOBCETHEBHOM
KU3HU C LEJIbl0 oOecredeHus: Oe30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPY>KaIOIIKX JII0/IeH, COOI0IEHUSI HOPM IPAMOTHOIO MOBEJEHUS B OKPY’Karol el
OPUPOTHON Cpeae, MOHUMaHHEe HEOOXOTUMOCTH HCIOIb30BAaHUS TOCTHKEHUI
COBpPEMEHHO OMOJIOTUH 71l palliOHAIEHOTO MPUPOAOIOIE30BAHNUS;

yMEHHUE peliaTh 3JIeMEHTapHble OMOIOTHYEeCKUEe 3a7a4M, COCTABISITH CXEMBI
nepeHoca BELEeCTB U SHEPTUU B SKOCUCTEMAaX (LIETH MUTAHU);

YMEHHUE BBINOJHATh JTA0OPATOPHbIE M NPAKTUYECKUE padOThI, COOMOAATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HHQPOPMALIUIO
OMOJIOTMYECKOr0  COJEP)KaHMSA, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(GOpPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpUBaTh  TJO0AJbHBIE  JKOJOTUYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBbIE IHMCHbMEHHBIE M YCTHBIE COOOIICHUS,
000011as OMOJIOTHYECKYI0 MH(OPMAIIMIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCTIOIh30BATh TOHATUHHBIN anmapat OUOJIOTHH.
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10 KJIACC
Nen/m | HaumeHoBaHHe pa3/iesiOB H TeM KonuvecTBo yacon DJIeKTPOHHbBIE
NporpaMMbl Bceero Konrpoabnbie | Ilpaktuueckue | (nudposbie)
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchbl
1 [ToBTOpEeHNEe OCHOBHBIX pa3AeoB OMOIOTUU 2 1 0 bubmmoreka LIOK
9 knacca CtapToBas IMarHOCTHKA https://m.edsoo.ru/7f4148d0
2 buonorus kak Hayka 2 0 0.5 bubmuorexa [JOK
https://m.edsoo.ru/7f41c292
3 JKvBbIe cHCTEMBI M UX OpraHU3aIns 1 0 0 bu6mmoreka [JOK
https://m.edsoo0.ru/7f41c292
4 XVUMUYECKUH COCTaB U CTPOCHHE KIIETKH 9 0.5 0.5 bubnuorexa [IOK
https://m.edso0.ru/7f41c292
5 JKusHeneaTenbHOCTh KIIETKH 8 0 0 bubmunorexa [JOK
https://m.edsoo.ru/7f41c292
6 Pa3smHOXkeHNE U HHAMBUAYAIBHOE pa3BUTHE 2 0 0.5 bubnuorexa [LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 HacnencrBeHHOCTE U U3MEHUYUBOCTH 7 0 1.5 but6mmoreka [IOK
OpraHu3MOB https://m.edso0.ru/7f41c292
8 Cenexnus oprann3MoB. OCHOBBI 1 0 0 bu6mmoreka [JOK
OMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢c292
9 HToroBeIii KOHTPOIL 3HaHMH 3a Kypc 10 2 1 0 bubmuorexa [JOK
KJ1acca https://m.edsoo.ru/7f41aa8c
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2.5 3



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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11 KUIACC
Neni/m | HaumenoBanue pa3znesioB U Tem nporpammbl | KonudecrBo yacos DJIEeKTPOHHBIE
Bcero Kontpoabusie | Ilpaktnyeckune | (uugposbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
1 [ToBTOpEeHNE OCHOBHBIX pa3ienoB ouonoruu 10 3 1 0 bubmmorexa [IOK
kiacca CtapToBasi IMarHOCTUKA 3HAHUI https://m.edsoo.ru/7f4148d0
OCHOBHBIX pa3zenoB Ouosoruu kypca 10 kimacca
2 Opra"nu3MeHHbBIH YPOBEHb KUBOW MaTepUU 31 0.5 4 bubmuotexa [JOK
https://m.edsoo.ru/7f41cc74
3 Kiierounsiii ypoBeHb OpraHu3aluu KU3HUA 18 0 2 bubnmoreka [JOK
https://m.edsoo.ru/7f41cc74
4 MonekynsapHbIi ypOBEHb OPraHU3aLUHU KU3HU 12 0 0 bub6nuorexa LIOK
https://m.edsoo.ru/7f41cc74
5) O060011eH1Ee ¥ TTOBTOPEHNE 3HAHUHN IO OUOJIOTHUH 4 1 0 bubmuotexa [IOK
3a Kypc 11 kiacca» https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 2.5 6



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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10 KJIACC
Ne Tema ypoka KoJunyecTBo yacos Hara DJIeKTPOHHBIE
n/n Bcero Kontponsusie | IlpakTnyeckne | uM3y4yeHusi | uupposbie
padoThI patdoThI o0pa3oBaTe/ibHbIE
pecypcsbl
1 [ToBTOpEHNME OCHOBHBIX Pa3/IciiOB 1 0 0 bubmuorexa [IOK
6uosiornu 9 xnacca https://m.edso00.ru/863df188
2 CraproBasi TMarHOCTUKA 3HAHUM 1 1 0 bubmuotexa [IOK
https://m.edso00.ru/863df188
3 buonorus B cucreme Hayk. OOBEKT 1 0 0 bubnnoreka [JOK
M3y4eHUs: OMOJIOTHH https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
4 MeTobl TO3HAHUS )KUBON TIPUPOJIBL. 1 0 0.5 bubmmorexa [IOK
[Tpaktrueckas padota Ne 1 https://m.eds00.ru/863e6122
«Hcrionb30BaHNe pa3IMUHbIX
METOJIOB TIPH U3YICHUHN
OMOJIOTUYEeCKIX 0OBEKTOBY
5 buonoruueckune cuCTEMBI, IPOIECCHI 1 0 0 bubnmoreka [JOK
U UX U3yYCHHE https://m.eds00.ru/863e6564
6 XuMHYeCKnil cocTaB KJIeTKH. Boma u 1 0 0 bu6nuorexa [IOK
MHUHEPAJIbHBIE COJIA https://m.edso0.ru/863e674e
7 Bbenxu. CoctaB u crpoeHue 0einKoB 1 0 0 bubmmorexa [LIOK
https://m.eds00.ru/863e6b72
8 depMeHThI — OMOJIOTUYECKHE 1 0 0.5 bubnmnoreka [JOK

Katanu3aropsl. JlaboparopHas
pabota Ne 1 «3yuyenue
KaTaJIUTUIECKON aKTUBHOCTH
(bepMeHTOB (Ha mpUMeEpe aMHJIa3bl
WJTU KaTajasbl)»

https://m.edso0.ru/863e6b72
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9 Yrinesoasl. JInnuael 0 0 bubmnorexa [IOK
https://m.eds00.ru/863e6870
10 Hyxnennoseie kucinorsl. AT® 0 0 bubmmorexa LIOK
https://m.edso0.ru/863e6d5c
11 Hcropust 1 MeTOIbI H3yUCHHS 0 0 bubmuorexa [JOK
kieTku. Knerounas teopus https://m.edso0.ru/863e6e88
12 KreTka kak menocTHas KuBast 0 0
cucTema
13 CrpoeHne 3ykapuoTH4eCKOu 0 0.5 bub6mmorexa LIOK
kietku. JlabopaTopHas padora Ne 2 https://m.eds00.ru/863e6ff0
«I/IqueHHe CTPOEHUS KIIETOK https://m.edso0.ru/863e716¢
PaCTEeHHIA, )KHBOTHBIX, TPHOOB 1
OaxkTepuii Mol MUKPOCKOTIOM Ha
TOTOBBIX MHKpOIIpErapaTax u ux
OTIHCAHUE
14 Hexnerounsie ¢popmbl )KU3HU — 0.5 0 bubmmorexa [IOK
BHUpYCHI. .IIpomexxyTounas https://m.eds00.ru/863e7540
JTMarHOCTHKA 3HAHUM.
15 OOMeH BeIecTB I METaboI3M 0 0 bubnmoreka [JOK
https://m.edso0.ru/863e766¢
16 ®doTocuHTe3. XEMOCHHTE3 0 0 bu6nmorexa [IOK
https://m.eds00.ru/863e7c98
17 DHepreTHyecKkuii 00MeH 0 0 bubnunorexa [IOK
https://m.edso0.ru/863e7aae
18 JKu3HeHHBIH UK KICTKH. [lemerue 0 0.5 bu6nunorexa [IOK
KieTku. Muros. JlabopatopHas https://m.edsoo.ru/863e7dc4
pabota Ne 3 «Habmronenne Murosa B
KJIETKaX KOHYMKA KOPEITKa JTyKa Ha
TOTOBBIX MUKpPOIpEenapaTax»
19 Buocunres O0cnka. Peakmus 0 0 bu6nunorexa LIOK
MAaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
20 Tpancmsiius — OnocuHTE3 OCNKa 0 0 bu6nuorexa LIOK
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https://m.eds00.ru/863e796¢

21 Murto3. Meiio3 0 0 bubmnorexa [IOK
https://m.edsoo.ru/863e7f4a

22 O6pa3oBaHue 1 pa3BUTHE MOJIOBBIX 0 0.5 bubmmorexa [IOK

KJ1eToK. OMI0A0TBOPEHHE. https://m.edso0.ru/863e81b6
JlaGoparopnast pabota Ne 4

«M3ydeHne cTpoeHUS TOJIOBBIX

KJIETOK HA FTOTOBBIX

MHKpOIIpenapaTax»

23 DopMBI pa3MHOKEHHSI OPTaHU3MOB 0 0 bubmuorexa [IOK
https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e

24 NunuBunyanpHOE pa3BUTHE 0 0 bu6nuorexa [IOK

OpraHu3MoB https://m.eds00.ru/863e8436

25 I'enernka - HayKa o 0 0 bubmmorexa [IOK

HaCJIECTBEHHOCTH U M3MEHUYHUBOCTH. https://m.eds00.ru/863e8878
3aKOHOMEPHOCTH HACIIEOBAHUS
Mpu3HaKOB. MOHOTHOpUIHOE
CKpEIINBAHNE
26 JuruOpuaHoe CKpenuBaHue. 3aK0H 0 0 but6mmoreka [IOK
HE3aBHCUMOTO HACII€JOBaHU https://m.edso0.ru/863e89a4
MIPU3HAKOB
27 CuerieHHOE HacJIeIOBAHNUE 0 0.5 bu6nuorexa [IOK
npusHakoB. JJaboparopHas pabora https://m.eds00.ru/863e8c¢60
No 5 «3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO U TUTUOPHUIIHOTO
CKpEIIUBaHUA Y Ip030(UIIBI HA
TOTOBBIX MHKPOTIPEIapaTax»
28 I'enetuka mona. HacmenoBanue 0 0 bubmuorexa [IOK
MPU3HAKOB, CIEIICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
29 WzmenunBocTh. HeHacneacTBeHHas 0 0.5 bu6nunorexa LIOK

n3MeHYUBOCTh. JIaboparopHas

https://m.edsoo.ru/863e8efe
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pabota Ne 6. zyuenue
MOJIU(UKAITMIOHHON U3MEHUYUBOCTH,
ITOCTPOEHHE BAPUALIMOHHOTO Psiia U
BAPUALIMOHHOMN KPUBOM»

30 HacnencTBenHast ”3BMEHYMBOCTD. 1 0 0.5 bubnmoreka [JOK
JlaGopaTopHnas pabota Ne 7. https://m.edso0.ru/863e8efe
«AHanu3 MyTanui y 1po3ouisl Ha
TOTOBBIX MUKpPOIpEnapaTax»

31 ['eHeTnka yeaoBeka 1 0 0 bu6nuorexa [IOK

https://m.eds00.ru/863e8d78

32 Cenexuus Kak HayKa ¥ IPoIiecc. 1 0 0 bubnmoreka [JOK
MeToabl ¥ TOCTHXKEHUS CEJIEKIINU https://m.eds00.ru/863e9336
pacTeHUl U KUBOTHBIX.
buotexHonorus kak orpacib
MTPOU3BOJICTBA

33 HroroBast nuarHocTuka 1o 1 1 0 bubmuorexa [JOK
MaTtepuaiy, u3yueHHomy B 10 https://m.eds00.ru/863d064c
KJ1acce

34 O00011IEHNE TTO TEME 1 0 1 bubauoreka [JOK
«HacmencTBeHHOCTE U https://m.edso0.ru/863d064c
W3MEHYUBOCTh OPTraHU3MOB

OBIIEE KOJIMYECTBO YACOB I10 34 2.5 5

[TPOT'PAMME
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11 KJIACC
Ne Tema ypoka KoaunuyecTBo yacos Hara DJIeKTpOHHBIE N (ppoBbIE
n/n Bcero Kontpoas | IlpakTuu U3yYeHusi | oOpa3oBaTejbHbIE PeCypPChl
HbIe ecKue
padoThI padoTbI
1 [ToBTOpenue, 06061mIeHNEe Kypca OUONIOrHH 1 0 0 bu6mmoreka [IOK
https://m.eds00.ru/863d064c
2 BBoanasi imarnocruveckasi paboraNel 1 1 0 bubmmoreka [JOK
3a xkypc 6uosoruu 10 kmacca https://m.eds00.ru/863d064c
3 Amnanu3 pabotsl. Koppekuus 3Hanuil, padora 1 0 0 bu6nuorexa [IOK
HaJ yueOHBIM MaTepHUaJIOM, TPEOYIOIIUM https://m.eds00.ru/863d064c
MTOBTOPEHMSI.
4 Opranu3MeHHbIN YPOBEHb KU3HU U €r0 POJIb B 1 0 0 bu6mmoteka [JOK
PUPOJIE https://m.eds00.ru/863d064c
5 Opranusm kak Ouocucrema. 1 0 0 bu6muoreka [IOK
https://m.eds00.ru/863d064c
6 [Iporieccel KU3HEACATSIIEHOCTH 1 0 0 bu6mmoreka [JOK
OJTHOKJIETOYHBIX OPTaHU3MOB https://m.eds00.ru/863d064c
7 [Tpornecchl KU3HEALATEIBHOCTH 1 0 0 but6mmoreka [IOK
MHOT'OKJIETOYHBIX OPraHU3MOB. https://m.eds00.ru/863d064c
8 Tunel nuTaHus ¥ CIIOCOOBI TOOBIBAHUS ITHIIH 1 0 0 bubanoreka LIOK
https://m.edso0.ru/863d064c
9 Pa3mHOXeHME OpraHu3MoB 1 0 0 bubmmoreka LIOK
https://m.eds00.ru/863d064c
10 Omnog0oTBOPEHUE U €0 3HAYCHUE 1 0 0 but6mmoreka [IOK
https://m.eds00.ru/863d064c
11 Pa3BuTHe opraHu3MoB OT 3apOKIEHUS 10 1 0 0 bubmmorexa [LIOK
CcMepTH (OHTOTEHE3) https://m.eds00.ru/863d064c
12 W3 ucropum pa3BuTHs reHETUKU 1 0 0 bu6mmoteka [IOK
https://m.eds00.ru/863d064c
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13 N3MeHYnBOCTH IPU3HAKOB OpraHU3Ma U ee 0 bubnuoreka [IOK
THUIIBI https://m.eds00.ru/863d064c

14 I'eneTnyeckne 3aKOHOMEPHOCTH, OTKPBITHIE I 0 bubnuorexa [LIOK
Mennenem https://m.edso0.ru/863d064c

15 HacnenoBanue npu3HakoB Mpy JUTHOPUIHOM 0 but6mmoreka [IOK
CKpEIIMBaHUH https://m.edso0.ru/863d064c

16 B3aumoneiicTBue reHoB 0 bu6anoreka LIOK

https://m.edso0.ru/863d064c

17 IMpakTHyeckas padora Nel 0,5 bu6mmoreka [JOK
Pemenne snemeHTapHbIX 3a7a4 110 TEHETHKE. https://m.eds00.ru/863d064c
['eneTnyeckue 3aKOHOMEPHOCTHU, OTKPHITHIE [

Menpaenem.

18 IIpakTnyeckas padora Ne2 0,5 bubmmorexa [IOK
Pemtenue 3agad mo renetuke. Hacinenosanue https://m.edsoo.ru/863d064c
MIPU3HAKOB MPU JUTHOPHTHOM CKPEITBAHUH.

19 IpakTnyeckas padora Ne3 0,5 bu6nuorexa [IOK
B3aumoneiicTBue reHoB. https://m.edso00.ru/863d064c

20 I'eHeTHUECKHE OCHOBBI CCICKITUH. 0 bubmmoreka [JOK

https://m.eds00.ru/863d064c

21 Bxnan H.M.BaBunoBa B pa3BUTHE CEJIEKIUU 0 bu6mmoreka [JOK

https://m.edso0.ru/863d064c

22 I'enernka moiyia ¥ HaciieIOBaHHUE, CLEINIEHHOE C 0 bubanoreka LIOK
IIOJIOM https://m.eds00.ru/863d064c

23 IMpakTH4eckas padora Ned 0,5 bu6mmoreka [JOK
Pemenne 3amau o reHetuke. HacioenoBanmue, https://m.edsoo.ru/863d064c
CLICIVICHHOE C IIOJIOM.

24 Hacnencreennslie 00I€3HU YeIOBEKA 0 bubommoreka [JOK

https://m.eds00.ru/863d064c

25 Myrtarensl. IX BIHUsIHUE Ha )KUBYIO IPUPOAY U 0 bu6mmoreka [IOK
YeJI0BEeKa https://m.edso0.ru/863d064c

26 OTUYECKHE aCNEKThI MEIUITMHCKON T'eHETUKU 0 bubanoreka LIOK

https://m.eds00.ru/863d064c



https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c

41

27 JlocTmkeHns: OMOTEXHOJIOTUH U STHYCCKHC 0 but6mmoreka [IOK
ACIEKTEI €€ UCCIICIOBaHUN https://m.edso0.ru/863d064c
28 @DaKTOpPHI, ONPEACIISAIONINE 3T0POBHE YSITOBEKA. 0 bu6mmoreka [JOK
O06pa3 *KU3HU U 3I0POBBE YEIIOBEKA. https://m.eds00.ru/863d064c
29 TBOpUYECTBO B KM3HM UEJIOBEKA U 00IIIeCTBA 0 but6mmoreka [IOK
https://m.edso0.ru/863d064c
30 [{apcTBO BUpPYCHI: pa3HOOOpa3ue, 3HAUCHUE 0 bu6mmoreka [JOK
https://m.eds00.ru/863d064c
31 BupycHsble 3a601eBaHus 0 bu6mmoreka [IOK
https://m.eds00.ru/863d064c
32 Bupyconorus — Hayka o BUpycax 0 bubnuotexa [JOK
https://m.edso0.ru/863d064c
33 Ypok 0000111eHUs U CHCTeMaTU3alluU 110 TEME: 0 bu6mmoteka [JOK
«OpraHu3MeHHbI YPOBEHb OPTaAHU3ALINN https://m.eds00.ru/863d064c
JKUZHI»
34 IIpomeskyTOUHBIH KOHTPOJIb. 0 bubmuorexa [LIOK
JuarnocTuyeckasi KOHTpPoJibHas padora Ne2 https://m.edso0.ru/863d064c
1o TeMe: "OpraHu3MeHHbIH YPOBEHb
OpraHu3aIvy KU3HUA "
35 Kiierounslii ypoBeHb OpraHu3aluy KUBON 0 bu6mmoreka [IOK
MAaTEpUU: 3HAYECHUE U POJIb B IPUPOJE. https://m.eds00.ru/863d064c
36 KiteTka kak 3talt 3BOJIIONNN )KHBOT'O B UCTOPUHU 0 bu6mmoreka [JOK
3emun. https://m.edso0.ru/863d064c
37 MHuoroo6pasue kinetok. TkaHu. 0,5 bu6mmoteka [IOK
JlabopaTopnas padora Nel«3yuenue https://m.eds00.ru/863d064c
MHOT000pa3usi B CTPOCHHUH KIIETOK)
38 CrpoeHue KISTKU 3YKapHoT 0 bu6mmoreka [JOK
https://m.eds00.ru/863d064c
39/5 OpraHounpl Kak CTPYKTYpPHbIE KOMITIOHEHTBI 0 bu6mmoreka [IOK
IUTOILIA3MBI. https://m.edso0.ru/863d064c
40 Oco0eHHOCTH KJIETOK MPOKAPUOT B SYKAPHUOT 0 bubmuorexa [JOK

https://m.eds00.ru/863d064c
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41 KneTouHBIN [UKII. 0 bu6anoreka LIOK
https://m.edso0.ru/863d064c
42 Jenenue kneTku — MUTO3 U MeH03. YPOK 0,5 but6mmoreka [JOK
HIEPBBIii https://m.eds00.ru/863d064c
JlaGopaTopHnas padora Ne2«Habmonenue
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIpEnapaTax.
43 Jlenenue KIeTKH — MUTO3 U MEHO03. YPOK BTOPOit 0 bu6mmoreka [JOK
JlabopaTopHasi padora Ne2«Habmronenne https://m.eds00.ru/863d064c
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MHKpOIIpenapaTax.
44 OcoGenHoctr 00pa3oBaHUs MOJIOBBIX KJIETOK. 0 bu6mmoreka [IOK
https://m.eds00.ru/863d064c
45 CtpykTypa U QYHKIIH XPOMOCOM 0 bubnuotexa [JOK
https://m.edso0.ru/863d064c
46 MsorooGpasue mpoKapHoT. 0 bubnuorexa [LIOK
https://m.eds00.ru/863d064c
47 Pounb Gakrepuii B mpupoe 0 bu6mmoreka [IOK
https://m.edso0.ru/863d064c
48 MHoroo6pas3ue OJHOKIETOUYHBIX JYKapUOT 0 bubmmoreka [JOK
https://m.eds00.ru/863d064c
49 MuxkpoOuosnorus Ha ciry>k0e ueroBeka 0 bu6mmoreka [IOK
https://m.eds00.ru/863d064c
50 HcTtopust pa3BuTHS HAYKU O KIETKE 0 bubnuorexa [JOK
https://m.eds00.ru/863d064c
51 JlcKyccHOHHBIE TPOOIIEMBI LIUTOIOTHUH. 0 bu6nuorexa LIOK
["apMonuUst 1 1erIecoo0pa3HOCTb B KUBOU https://m.eds00.ru/863d064c
MIPHUPOJIE.
52 O0600611eHre, TOBTOPEHUE, CHCTEMAaTU3aIIUs 0 bubnunorexa LIOK

3HaHuil o Teme: «KieTouHslil ypoBeHb
OpraHu3aIy >KU3HU»

https://m.edsoo.ru/863d064c
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53 MonekynsipHbli YPOBEHb OpraHU3alUN KUBOU bubnuotexa [JOK
MaTEPHUU: 3HAYEHHUE U POJIb B IPUPOAC https://m.eds00.ru/863d064c
54 OCHOBHBIE XUMUYECKUE COSTUHECHUS KUBOM bubmuoreka [JOK
MAaTEpUH. https://m.eds00.ru/863d064c
55 CtpykTypa 1 QYHKIIMH HYKJIEMHOBBIX KUCIIOT bubnuotexa [JOK
https://m.eds00.ru/863d064c
56 [Ipouieccrl cuHTE3a B *KUBBIX KIIETKaX bu6mmoreka [JOK
https://m.edso0.ru/863d064c
57 [Tponeccrl 6nmocuHTE3€E Oenka bu6mmoreka [IOK
https://m.eds00.ru/863d064c
58 MonekynsipHbIe TPOLECCHI PACIIETIIICHUS bubnuotexa [JOK
https://m.edso0.ru/863d064c
59 PerynsTopsl 6MOMONIEKYISIPHBIX TPOIIECCOB. bu6mmoreka [IOK
https://m.eds00.ru/863d064c
60 XUMHUYECKHUE DJIEMEHTHI B 000109KaX 3eMIIH U bubnuorexa [JOK
MOJIEKYJIaX KUBBIX CUCTEM. https://m.eds00.ru/863d064c
61 XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl bubnuorexa [LIOK
Kak rjao0anbHas SKOJIOrHYecKas npooyiema. https://m.eds00.ru/863d064c
62 BpewMst axosoruueckoi KyabTyphl. bubnuotexa [JOK
https://m.eds00.ru/863d064c
63 3aKIr04YeHHE: CTPYKTYpPHBIC YPOBHHU bu6mmoreka [JOK
OpraHU3aluy )KUBOU IIPUPOJBI. https://m.eds00.ru/863d064c
64 O0600611eH1e, TOBTOPEHUE, CHCTeMaTU3allus bu6mmoreka [JOK
3HaHUM 10 TeMe: «MOJIEKYIIIpHBIM YPOBEHb https://m.eds00.ru/863d064c
OpraHHU3aI|H KU3HI»
65 O060061IeHEe U TIOBTOPEHHUE TI0 TEME: bu6mmoreka [JOK
«OpraHn3MeHHbIN YPOBEHB KUBOU MaTEPUL» https://m.eds00.ru/863d064c
66 O06001IeHre ¥ TOBTOPEHHUE T10 TEME: but6mmoreka [IOK
«KI1eToYHBI YPOBEHBb OpraHU3ALMH KA3ZHU» https://m.eds00.ru/863d064c
67 HToroBbiii KOHTPOJIb 3HAHMI. bubmuoreka [IOK

JunarnocTuyeckas padora Ne3 nmo Kypey

https://m.edsoo.ru/863d064c
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ouoJsornu 3a 11 kiaacc.

68 AHaJIU3 TMArHOCTHYECKO0I pa6oThl Ne3 mo 1 but6mmoreka [IOK
Kypcy Omosornu 3a 11 kiacc. https://m.eds00.ru/863d064c
OBIHIEE KOJIMYECTBO YACOB 110 68

INPOI'PAMME



https://m.edsoo.ru/863d064c
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6nioB A.M. u apyrue /ITox
pen. [Taceunuka B.B., AkuronepHoe o6mectBo «M31aTenbcTBO
«IIpocsemenue»

* buosnorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorios A.M. u
npyrue /Ilox pen. Ilaceunuka B.B., Akunoneproe o6mectBo «M31arenbcTBo
«IIpocBemieHue»

* buonorus, 11 knacc/ [Tonomapésa M.H., Kopaunosa O.A., Jlomununa T.E.
u apyrue; nox penakuueit [lonomapépoit M.H., OGuiecTBo ¢ orpaHu4eHHOM
oTBeTCcTBEHHOCTBIO M3narensckuii nentp «BEHTAHA-TPA®y;
AxnmonepHoe obmiectBo «M3matenscTBo «lIpocBerieHue»
METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
1.http://www.e-osnova.ru/- XXypnan «buonorus. Bee st yaurens!»

2. http://digital.1september.ru — O6mepoccuiickuii mpoekT «lllkomna
U(pPOBOrO BEKA.

3. http://school-collection.edu.ru - Kostekuus nudpoBsix 00pa3oBaTeaIbHbIX
pECypCoB.

4. http:/lwww.electroniclibrary21.ru - DnexkrponHast 6udanoreka 21 Beka.

5. http://www.ege.edu.ru - OdpurmanbHbril nHGOpMaHOHHBINA TTopTast EI'D.

6. http://www.zavuch.ru - Caiit a1 yuutenen.
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7. http://ecosystema.ru - Dxonorudeckuii HEHTP «IKOCHCTEMA.

8. http://letopisi.org - Jleronucwu.

9. http://nsportal.ru - ConmanbHas ceTb paOOTHUKOB 00pa30BaHMSI.
10.http://proshkolu.ru— becruraTHelif ITKOJIBHBIN TOPTAJ.
11.http://infourok.ru - BecraTHBI KOHCTPYKTOP CANTOB JJIsST YUUTEIS.
12.http://multiurok.ru - becriaTHbIN KOHCTPYKTOP CAWTOB JIJISL YUUTEIIA.
13.http://bio.1lseptember.ru - «5 uay Ha ypok Ouosoruu. 1 ceHTSIOps».
14.http://dnevnik.ru - JIHeBHHK.pY.

15.http://www.krugosvet.ru - Dumuknonenus Kpyrocser.

IMND®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. http://school-collection. edu. ru/catalog/rubr/ab8c-11db-
bc9a66/76534/?interface=pupilclass=47 subject=27

3. http://files. school-collection. edu. ru/dirstore/e984c07cda-
8cdc9a66/03_02_01_05.swf

4. http://files. school-collection. edu. ru/dlrstore/e984c07dda-8cdc9a66/index.
htm

5. http://fcior.edu.ru

6. http://www.edu.ru/

7. http://window.edu.ru/

8. http://bio.1september.ru/
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9. http://www.darwin.museum.ru/

10. http://www.gbmt.ru/

11. http://www.paleo.ru/museum

12. http://www.education.spb.ru/gtp/gtp.htm

13. http://http://bella-terra.

14. http://bella-terra.hotbox.ru.

15. http://express.irk.ru/sc/ecology/azbuka/index.htm.

16. http://www.refer.ru/9838

17. http://school-collection. edu. ru/catalog/rubr/ab8c-11db-
bc9a66/76535/?interface=pupil class=47 subject=27

18. http://school-collection. edu. ru/catalog/rubr/ab8c-11db-
bc9a66/76535/?interface=pupil class=47 subject=27

19. http://files. school-collection. edu. ru/dlrstore/e984c07cda-
8cdc9a66/03 02 01 05.swf

20. http://files. school-collection. edu. ru/dlrstore/e984c07dda-
8cdc9a66/index. htm
21.text=%CF%FO0%E8%F0%EEY%E4%ED%FBY%ES+%E7%EEYED%FB+%
C7%ES%ECY%EBY%ES tg= interface=catalog

22. chool-collection.edu.ru/catalog/rubr/a6009585-8b8c-11db-b606-
0800200c9a66/76562/?interface=pupil class=47 subject=26

23. iles.school-collection.edu.ru/dIrstore/226530b6-6a49-4b2a-8f42-
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4a55¢3bd86¢d/%5BBI19ZD_12-02%5D_%5BIL_03%5D.htm
24. https://lwww.youtube.com/watch?v=otlreXzFH2g
25. http://files.school-collection.edu.ru/dIrstore/740e2d2a-8b8c-11db-b606-

0800200c9a66/04_04_04_06.



