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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke nporpaMMbl IO OHOJIOTMH TEOPETUYECKYI0 OCHOBY JUIA
ompezieNieHusl MOIX00B K (OPMUPOBAHUIO COACpPXKAHUSI YUEOHOTO MpeameTa
«buomorusi»  cocTaBWIM: KOHUeNTyalbHble mnosioxkenuss @IroOC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1I€JIeH, Collep:KaHus, pe3yJbTaTOB 00y4eHUsI U TpeOOBaHUI
K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB, MOJIOKEHUS 00 OOIIMX LENSIX W MPUHIUIIAX,
XapaKTepU3YIOIIUX  COBPEMEHHOE  COCTOSIHUE  CHUCTEMbl  CpPEJHEro  OOIIero
oOpazoBanusi B Poccuiickoii ®enepanuu, a TakKe IMOJOXKEHUS O crenuduke
Ouosnoruu, e€ 3HAYEHUUM B TIO3HAHWU IKUBOM TPUPOABI U  OOECHeUYeHUU
CYILIECTBOBaHUSI 4YesoBeueckoro ooémectBa. CoOriacHO Ha3BaHHBIM TOJIOKEHUSIM,
orpeJieNIeHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OMOJIOTHUU U €€ CTPYKTYpA.

[Iporpamma mo 6uosoruu Ja€T MpeACTaBIEHUE O MENsIX, 00 00IIeil cTpaTeruu
0o0y4eHHUs, BOCIIUTAHUS U PA3BUTHs OOy4YaIOIIMXCS CPeACTBAMH yuyeOHOro mpeaMera
«buonorusy», onpenenser o0g3aTeIbHOE NMPEAMETHOE COAEpP’KAaHUE, €r0 CTPYKTYDY,
pacmpeneneHie 1o pa3feliaM U TeMaM, pPEKOMEHIyeMYI0 IOCIeA0BATEIbHOCTD
M3y4eHHs y4eOHOTO Marepuaa ¢ y4éTOM MEXKIIPEJIMETHBIX U BHYTPHIPEIMETHBIX
CBsI3€H, JIOTMKKM O0pa30BaTEeNbHOTO TMpoOIlecca, BO3PACTHBIX  OCOOEHHOCTEH
o0OydJaronmxcsi.

B nporpamme mo OnoJIOTHH TakKe YUUTHIBAIOTCS TPeOOBaHUS K TJIAHUPYEMBIM
JUYHOCTHBIM, METalmpeJAMETHBIM U TMPEAMETHBIM pe3yjbTaTaM OOydeHHs B
(GhopMHUPOBAaHUU OCHOBHBIX BUJOB Y4YEOHO-TIO3HABATEIHHOU JESATEIHHOCTH/y4eOHBIX
JeHCTBUI 00YUaIOIIUXCsl IO OCBOCHHUIO COACPIKAHUSI OMOJIOTHIECKOT0 00pa30BaHMs.

B mporpamme mo Oumomormm (10-11 kmaccel, 60a30BBI ypOBEHB) peaii30BaH
MPUHIIMI TPEEeMCTBEHHOCTH B W3YYCHHHM OWOJIOTWHM, Oyiaromaps YemMy B HeW
MPOCMATPUBACTCA  HAMPABJICHHOCTh HA  Pa3BUTHE  3HAHWM, CBS3aHHBIX C
(dhopMupoBaHUEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, [ICHHOCTHBIX OPUEHTAIIUI
JUYHOCTH, IKOJIOTMYECKOTO MBITIICHUS, TIPEICTaBIEHU O 3I0POBOM 00pa3e KU3HU U
OepeXHBIM OTHOIICHHEM K OKpyKaromied mnpupoaHoi cpeae. [loaromy Hapsay c
M3y4eHHEeM OOIIeOUOIOrHYeCKX TEOPHid, a TaKKe 3HAHUNH O CTPOCHUHM IKUBBIX
CHUCTEM pPAa3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOUIMX B HUX MPOIECCOB B
porpaMMe Mo OMOJOTUH YJIeJIEHO BHUMAaHUE UCTIOIB30BaHUIO TIOJYYCHHBIX 3HAHUN B
MTOBCEHEBHOM KU3HHU ISl pEIICHUS IPUKIIATHBIX 3a/1a4, B TOM YHUCIIE: MPOPUIAKTUKA
HAaCJIECTBEHHbBIX 3a00IeBaHMIA YeJ0BeKa, MEJIMKO-T€HETUYECKOTO
KOHCYJIbTUPOBAaHMs, OOOCHOBAaHUS 3KOJIOTMUECKH L€JIeCO00pa3HOro MOBEACHHS B
OKpYKarollel MPUPOAHON Cpelie, aHaIh3a BIMUSHHS XO3AMCTBEHHOM IEATEIbHOCTH
YeJIOBeKa Ha COCTOSHUE NPUPOJHBIX M HCKYCCTBEHHBIX SKOCHCTEM. Y CHUJICHUE
BHUMAaHUS K TIPUKIAHOM HampaBleHHOCTH Yyd4eOHOoro mpenMera «buomorusy»
MPOJUKTOBAHO HEOOXOAMMOCTBHIO OOeCredeHHUs] YCJIOBUW MJi pEelleHUsT OJHOW U3
aKTyaJIbHbIX ~ 3a/ad  IIKOJbHOTO  OMOJIOTMYECKOro  oOpa3oBaHMs,  KOTopas
npenanonaraeT (HopMUpOBaHHWE Yy OOYYAIONIUXCS CIHOCOOHOCTH aNanTUpPOBAThCS K
W3MEHEHHUSAM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeHero o0uiero o0pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obecrieunBaer (OpPMUPOBAHHE Y OOYYAIOIIMXCS npez[CTaBJIeHI/H/I O HAay4HOH
KapTUHE MUpa, paclmmpser u o0000maeTr 3HAHUS O OJKUBOW mpupone, eé
OTJIUYMUTENBHBIX TPU3HAKAX — YPOBHEBOM OpraHM3alMyd W 3BOJIOLUMH, CO3AaET
YCJIOBHS JIJIS: TIO3HAHUS 3aKOHOB YKHUBOW MPUPObI, GOPMHUPOBAHUS (PYHKIIHMOHATHLHOMN
IrpPaMOTHOCTH, HaBBIKOB 3JI0POBOTO M 0e30MacHOro obpasza >KH3HH, SKOJIOTHYECKOTO
MBIIUICHHS], IECHHOCTHOTO OTHOIIEHUS K )KMBOUM MPUPOJE U YETIOBEKY.

bonbiioe 3HaueHne OMOJIOrUS UMEET TaKXKe JUIsl PELCHUsS] BOCIIUTATENbHBIX U
Pa3BUBAIOIINX 3a7[a4 CPEIHEro o0mero oopazoBaHus, CONMMUATN3ANHI 00yJatOIXCS.



N3ydenue 6uosnorun odecrnedynBaeT ycaoBUs sl GOPMHUPOBAHMS MHTEIUIEKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX M HWH(QOPMALMOHHBIX HABBIKOB, 3CTETUYECKON KyJIbTYpBI,
CIOCOOCTBYET MHTETPAUU OMOJOTHYECKUX 3HAHUN C TMPEICTaBICHUSMU U3 APYTUX
y4eOHBIX NPEIMETOB, B YAaCTHOCTH, (pU3MKH, XUMHHU U reorpaduu. Ha3BaHHBIE
HOJIOXKEHHS O IMpeJHa3HaYeHUU y4eOHOro mnpeamera «BbHoIorus» cocTaBUIM OCHOBY
U ONpeAeNeHus] MOAXOAO0B K OTOOpPY U CTPYKTYpUPOBAaHHUIO €r0 COJEpKaHus,
MPEICTABIEHHOTO B IPOrpaMMe 10 OUOIJIOTHH.

Ot60p conepkanust yueOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYILECTBIIEH C TIO3HUIUN KYJIbTypOCOOOPa3HOTO MOIX0a, B COOTBETCTBHH C KOTOPBHIM
oOyuarommecs AODKHBI OCBOWUTH 3HAHUS M YMEHHS, 3HAUMMBbIE ISl (pOpMHUPOBAHHUS
o01iel KyJIbTyphl, ONpeIesIone aIeKBaTHOE MTOBEICHUE YEJIOBEKa B OKpY KaroIlen
OPUPOIHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM JKM3HM U MPAKTHYECKOU
nestenbHOCTH. Ocoboe MecTo B A3TOM cHUCTeME 3HAaHUN 3aHUMAIOT BJIEMEHTHI
COJCpXKaHMsI, KOTOPBIE CIyXXaT OCHOBOW IS (OPMHUPOBAHUS TPEACTABICHUNA O
COBPEMEHHOI €CTEeCTBEHHO-HAYYHON KapTUHE MHUpAa U LIEHHOCTHBIX OPHEHTAIUSIX
JIMYHOCTH, CIIOCOOCTBYIOLIMX I'yMaHHU3a[MH OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypupOBaHUE COJEp)KaHUS YydeOHOTO MaTepuansa B TporpamMme TIo
OMOIOTMM  OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYCHHWS 3HAHWHA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSIX >KMBOM MpPHUPOJBI, O €€ YPOBHEBOI OpraHM3alvu U
3BOJIIOLMHU. B COOTBETCTBUM € 3TUM B CTPYKType ydeOHOro mpeamera «buomorus»
BBIJICTICHBI CIIEAYIONINE CONEpKaTeNbHble JUHUH: «buojorus kak Hayka. MeTomabl
Hay4yHOTO TO3HaHus», «Kietka kak Owomormdeckas cuctema», «OpraHmsm Kak
Ouonornyeckas cucremay, «Crucrema 1 MHOrooOpasue OpraHu4eckoro Mupay,
«OBOIOIHS KUBOU MIPUPOJIBD», « IKOCUCTEMBI H IPUCYIIINE UM 3aKOHOMEPHOCTH.

[lens wu3yueHust yueOHOro mnpenmera «buomorus»» Ha 0a30BOM ypOBHE —
OBJIaICHHE 00YYaIOIUMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHu3aIiu
KHUBBIX CHUCTEM DPA3HOI'O paHra U NMPHOOpEeTEeHHEe YMEHUU HCIOJIb30BATh 3TU 3HAHUS
JUIE TPaMOTHBIX JEHCTBHI B OTHOUICHHMH OOBEKTOB >KMBOW TPHUPOIBI U PEIICHUS
Pa3IMYHBIX JKU3HEHHBIX TPOOIIEM.

JlocTikeHnue nenu u3ydeHus ydebHoro mnpenmera «buonorus» Ha 6GazoBoM
ypOBHE 00€CIeunBaeTCs PELUICHUEM CIICAYIONUX 3a/1a4:

OCBOEHHE OOYYarOIIMMHUCS CHCTEMbl 3HAaHUM O OHOJIOTMYECKUX TEOpUsX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBUiIax, CIIyKalliX OCHOBOU IS
(dbopMUpOBaHUS TMPEICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTWHE MHpa, O METOJaxX
HAyYHOTO TO3HAHUA, CTPOCHHUH, MHOT000pasuu M OCOOCHHOCTSIX JKHMBBIX CHUCTEM
pa3HOro ypOBHS OpraHMW3allM, BbLIAIOMIUXCS OTKPBITUSX M COBPEMEHHBIX
HCCJIEOBAHUIX B OMOJIOTHH;

dopMupoBaHHEe Yy OOYyYarOIIUXCS TIO3HABATEIbHBIX, HHTEIUICKTYalbHBIX U
TBOPYECKHX CIIOCOOHOCTEH B TpoIllecce aHalu3a JaHHBIX O MYyTSAX pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UCH M IMOJXO0JIOB K U3YYCHHUIO KHUBBIX CHCTEM Pa3HOTO
YPOBHS OpraHU3aIiH;

CTaHOBJICHHE Yy oOOydarommxcss oOmed  KymbTypel, (QYHKIMOHATBLHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSACHATh M OLIEHWBATH SIBICHUS OKPY’KAIOLIETO
MUpa KUBOW MPUPOJBI HA OCHOBAHMM 3HAHUU U OIBITA, TMOJIYYCHHBIX MPH U3YUYCHUU
Oouojoruu;

dopmupoBaHHEe y OOyYalOIIUXCS YMEHHHA WIIIOCTPUPOBAThH 3HAYCHHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTHUYECKOM JEATENbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEAUIIUHCKUX TEXHOJIOTHHA U arpOOMOTEXHOIOTHI;

BOCIIUTAaHUE YOEKIAEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEJIOBEKOM >KHBOM
MPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHS K HEW, COONIONEHUS ITHYECKUX
HOPM IIpH NIPOBEJIEHUH OMOJIOTHYECKUX UCCIIEI0BaHUM;



OCO3HAHHWE IICHHOCTH OHWOJIOTMYECKUX 3HAHWUW [ TIOBBIIIEHUS YPOBHS
9KOJIOTUYECKOM KYJIBTYPHI, 711 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

MIpUMEHEHHUE MPUOOPETEHHBIX 3HAHUN M YMEHHUH B MOBCEIHEBHOM >KU3HU IS
OIICHKHU TOCJEICTBUN CBOEH JEATEIBHOCTA MO OTHOIICHHUIO K OKPY’KAIOLIEH cpeje,
COOCTBEHHOMY 3J0pPOBbIO, OOOCHOBaHHWE U COOJIOJIGHHE Mep NPOPUIAKTUKI
3a00J1€BaHUM.

B cucteme cpeanero ob6mero obpazoanus «buonorusy, nzydaemas Ha 6a30BOM
YpOBHE, SBIsETCS 00s3aT€NbHBIM YYEOHBIM MPEIMETOM, BXOJAIIMUM B COCTaB
npeaMeTHol obnactu «EcTecTBEHHO-HayUHbIE TPEAMETHI».

Jns m3ydeHuss 6uojgoruu Ha 0A30BOM yPOBHE CpeIHEro OoO0IIero oOpa3oBaHHS
otBouTCcsa 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heaeno), B 11 knacce — 34 gaca
(1 qac B HEJICITIO).



COJEPXAHUE OBYYEHMUA
10 KJIACC

Tema 1. Buosorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HAayKaMH, (QUIOCOpUEl, 3THKOH, 3CTETUKOH U IPABOM.
Ponp Guonorun B popMupoBaHHM COBPEMEHHOM HAay4dHOW KapTHHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTtoapl TO3HaHUS KUBOM MPHUPOAbI (HAOMIOAEHHE, SKCIEPUMEHT, OIMCAHUE,
U3MepeHue, Kaaccudukaims, MoJIeTUPOBaHUE, CTATUCTUYECKast 00paboTKa TaHHBIX).

JleMoHcTpanuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbnos, /[x. Yorcon u ®@. Kpuk.

Tabmuue! u cxembl: «MeTobl TO3HAHUS KUBOM MPUPOIBD).

JlaGopaTopHble M NPaKTHYeCKHE PAOOTHI:

[Tpaktuueckas pabora Ne 1. «Mcrnonb3oBaHue pa3iaMYHbIX METOAOB IIpU
M3Y4YEHUH OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M MX OpraHHu3a M.

KuBwie cucteMbl (OMOCHCTEMBI) Kak MpeAMET u3yueHus ouonoruu. OTianune
KUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CpoiicTBa OMocucTeM M UX pa3zHOOOpa3ue. YPOBHU OpPraHHU3aIluu OHOCHUCTEM:
MOJIEKYJISIPHBINM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJSILUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIIEHOTHYECKHH ), OMOoChepHBI.

JdeMoHcTpanum:

Tabauup! u cxembl: « OCHOBHBIE PU3HAKU KU3HUY, « Y POBHH OpraHU3aIUH
YKABOU IIPUPOJIBD».

O6opynoBanue: Mmozenb Mmonekyisl JJHK.

Tema 3. XumMnueckuii cOCTaB ¥ CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB KJIETKHM. XHMHUYECKUE DJJIEMEHTBhl: MAKPOAJIEMEHTBHI,
MHUKpO3JIEMEHTHI. BoJia 1 MUHEpabHbIE BEILIECTBA.

@yHKIMM BOABI M MMHEpalbHBIX BellecTB B kietke. llopnepikanue
OCMOTHYECKOTr0 OanaHca.

benku. CoctaB um crpoeHue OelKOB. AMHUHOKHCIOTHI — MOHOMEpHI OEJKOB.
Hes3ameHnMble M 3aMEHUMMBIE aMHHOKHCIOTBHI. AMHHOKHCIOTHBIM COCTaB. YpPOBHHU
CTPYKTYpbI O€JIKOBOW MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTpYKTypa). XUMHYeCKue cBoiicTBa OenkoB. buonornyeckue GpyHKIUN OEIKOB.

®epMeHTHl — OHoNOrnueckue katanuzaTopbl. CTpoeHHne (epMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas crneuuduyHocth. Kodepmentsl. Butamuubel.  OTnnuus
(epMEeHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.

VYrieBoapl: MOHOCaxapubl (TIOKO03a, prud03a U JAe30KCHpr003a), Tucaxapuibl
(caxapo3a, JakTo3a) W IoJMcaxapuabl (Kpaxmaj, TJIUKOIE€H, LEJUI0JI03a).
buonornyeckue GpyHKINN yTIeBOIOB.

Jlunuael:  Tpurnuuepunsl,  docdonunuasl,  crepouasl.  [mapoduibHO-
runpodoOHbIe cBoiicTBa. bronornueckue pynkuuu aumuaos. CpaBHEHHE YIIIEBOJIOB,
OETIKOB M JIMIHUI0B KaK UICTOYHUKOB SHEPTHH.

Hyxnennossie kucnotel: JIHK u PHK. Hykneotnipr — MOHOMEpPBI HyKJIEHHOBBIX
kucaot. Ctpoenue u pynkuuu JJHK. Crpoenne u ¢pynkuuu PHK. Buner PHK. ATO:
CTpOEHUE U (PYHKIIUH.

[{uronorus — Hayka o kinerke. KnerouHnas teopuss — npumep B3auMOJECHCTBUS
uaei u (pakToB B HAYYHOM NTO3HAHUU. METOAbl U3YUEHUS KIETKH.



Knetka kxak menoctHas »xuBas cucrema. OOiue MpU3HaKM KIETOK: 3aMKHYyTast
HapyxHas memOpaHa, Mmosiekyiel JIHK kak reHeTudeckuii anmapar, cucTeMa CHUHTE3a
Oenka.

Tunsl KJIETOK: dyKapuoTHUecKasi U mpokapuotuyeckas. OCOOEHHOCTH CTPOSHUS
npokapuoTuueckod  kietku.  Kiierounas — ctenka — Oaktepuil. — CTpoeHue
9YKapHOTUYECKOUN KJIeTKH. OCHOBHBIE OTINYMS PACTUTEIBbHOM, )KUBOTHOW U TPUOHOMN
KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJUKC, UX
¢ynkuuu. Ilnazmarnueckass MeMmOpana, e€ cBoiictBa U QyHkuu. L{utomnasma u eé
opranouasl. OnHomemOpannble opraHounabl kietku: OIIIC, anmapar [onbmxu,
nu30coMbl.  IlolyaBTOHOMHBIE OpraHouAbl KIETKH: MUTOXOHIIPUU, IIJIACTUIBL.
[Ipoucxoxxaenne MuUTOXOHApUNH u mactua. Buasl mnactua. HememOpanHbie
OpraHOUAbI KJIETKU: pUOOCOMBI, KIE€TOYHBIN IEHTP, EHTPUOJIH, PECHUYKH, KI'YTUKH.
QyHKINH OPTAHOUIOB KJIETKU. BritoueHns.

Anpo — perynstopHblii neHTp kieTku. CTpoeHue snpa: sigepHas 000JIOuKa,
KapuoIjia3mMa, XpOMaThH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammsl: «PacnpeneneHne XuMHYECKUX 3JIEMEHTOB B HEXHBOUW MPUPOJIE»,
«Pacnpenenenre XMuMUYECKUX JIEMEHTOB B )KUBOU MPUPOAEH.

Tabmuuer u cxembl: «llepuoanueckas TabmUUAa XUMHUYECKUX DJIEMEHTOBY,
«Ctpoenue MoJekynbl Boab», «buocunte3 Oenka», «CTpoeHHE MOJEKYJbl OelIKay,

«Ctpoenne pepmentay, «Hyknennossie kuciaotsl. JJHK», «CTpoeHre MOIEKybI
AT®», «CtpoeHue >yKapHOTHUUECKOW KIeTKu», «CTpOEHHE MKUBOTHON KIETKWY,
«CTpoeHne pacTUTENbHOM KJIETKW», «CTpO€HHE MPOKAPUOTHUYECKON KIETKWY,
«CtpoeHnue sapa KIETKN», « Y TIAE€BOIb», «JIUIuIb».

O6opyioBaHue: CBETOBOM MHUKPOCKOM, OOOpyJOBaHWE [UIsl TPOBEICHUS
HAOJIIOICHUN, W3MEPEHHH, DSKCIEPUMEHTOB, MHKpPOIpENapaTbl PacTHTEIbHBIX,
KUBOTHBIX U OaKTepUAIbHBIX KIIETOK.

JlabGopaTopHble M MpaKTHYeCKHE PA0OTHI:

JlaGoparopras pabora Ne 1. «l3ydeHue KaTaIMTHYECKONM aKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WU KaTaias3bl)y.

Jlaboparopnas pabota Ne 2. «3yueHue cTpOoeHUS KIETOK PACTEHHH, Y)KUBOTHBIX
1 OaKTepuil o1 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpENapaTrax U X OIMUCAHUEN.

Tema 4. ’KusHenesiTeIbHOCTb KJIETKH.

OOmeH BeliecTB, WIM MeTa0OMU3M. AcCUMUISAIUS (TUIACTUYECKUH OOMEH) U
JTUCCUMMJIALIMS  (SHEPreTHYEeCKUid OOMEH) — JIB€ CTOPOHBI €IMHOrO IpoIlecca
Metabonu3Ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB U SHEPrMU B TOHUMAaHUU
MeTaboIn3Ma.

Tumnbel oOMeHa BeniecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poib hepMeHTOB B
oOMeHe BelIeCTB U MPEBPAICHUH SHEPTUU B KIIETKE.

®dotocunTte3. CBeToBas u TeMHOBas ¢asbl poTocunTe3a. Peakiiuu ¢poTocuHTE3A.
O¢ddextuBHOCTS (PoTOCHMHTE3a. 3HaueHHe (OTOCHHTE3a JUIS KU3HU Ha 3emiie.
Bnusane ycnmoBuit  cpeasl Ha  (OTOCHMHTE3 M CIOCOOBI  TMOBBIMICHHUS — €T0
MPOJAYKTUBHOCTH y KYJIBTYPHBIX PACTEHUH.

XeMOoCuHTe3. XeMOCHUHTe3upylollue OakTepuu. 3HAadeHHEe XEMOCHHTe3a IS
KU3HU Ha 3eMJIe.

OHepreTuueckuii oOMeH B KieTke. PaciuenieHue BEIIeCTB, BBIJAECIECHHE U
AKKyMYJIMPOBAaHUE 3HEPIMM B KJIETKE. DTalbl 3HEPreTHUECKOro oOMeHa. [ukonus.



bpoxenune u ero Buapl. KucinopomaHoe OKHCIIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe hochopunupoBanue. IHPEeKTHBHOCTL IHEPTETUUECKOT0 OOMEHA.

Peakiiun wmatpuuHoro cumHTe3a. [enernueckas wuHpopmamms u JHK.
Peanuzanus reneruyeckoil uHpopmanuu B KieTke. ['eHeTHYecKWii KOA U €ro
cBoiicTtBa. Tpanckpunuus — Matpuudblii cuHTte3 PHK. Tpancnsmus — OuocunTte3
O0enka. Oranel TpaHcnsauumu. KonupoBanwe amuHokucior. Pone pubocom B
OonocuHTe3e Oelka.

Hexnerounsie dopmbl ku3HU — BUpYChl. McTopus oTkpbiTus BupycoB (. .
WNBanoBckwuii). OCOOEHHOCTH CTPOEHUST U  JKU3HEHHOTO IIMKJIA  BUPYCOB.
Bakrepuodaru. bonesnu pacteHuii, )KUBOTHBIX U YEIOBEKA, BHI3bIBAEMbIC BUPYCAMHU.
Bupyc ummmynonedunura uvenmoBeka (BUY) — Bo3Oymurens CIIM/la. OOGpatHas
TPaHCKPUIMIIMS, peBepTa3a u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUs BUPYCHBIX
3a00JIeBaHUI.

JdeMoHcTpanum:

IToptpetsr: H. K. Konsuos, [. . UBanosckuii, K. A. Tumupsizes.

Tabmuuer u cxembl: «Tunel nutanus», «Metabonusm», «MUTOXOHIPHUSY,
«OHepreTudeckuii oOMmen», «Xiopormiacty, «®Dortocunresyn, «Crpoenune JIHK»,
«Ctpoenue u ¢GyHKIIMOHHpOBaHUE TreHay, «CuHTe3 Oenka», «l'eHeTHYecKui Komy,
«Bupyce», «bakrepuodarn», «Crpoenre u ku3HeHHbIN nuki Bupyca CIIM/la,
Oaktepuodaray, «Pemnmuxanus JHK».

Ob6opynoBanue: monenu-anminkanun «Yasoeune [IHK wu tpanckpumniumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojelb cTpykrypsl JJHK.

Tema 5. PasMHoKeHHe M MHAUBHIYATbHOE PA3BUTHE OPraHU3MOB.

Knerounslif 1ukJI, WIM >KU3HEHHBIM UWKI KieTku. MHTepdaza u MUTOS3.
[Ipouiecchl, mpoTekatoiue B nHTepdaze. Pernmukanus — peakiiys MaTpUIHOTO CHHTE3a
JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIM Habop — KapuoTuim. [UIuiougHbld u
rarioNHBIA  XpOMOCOMHBIE HaOopel. XpomaTuabl. LluTomornueckue OCHOBBI
Pa3MHOXEHHS U UHJIUBUIYaTIbHOTO PA3BUTHUS OPraHU3MOB.

Henenue xnetku — muto3. Cragum muto3a. IIpoueccwl, mpoucxopsuiye Ha
pPa3HbIX CTAAUAX MUTO3a. BHOJIOrHYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi TuOEIb KIETKH — aroITo3.

®opmbl pa3MHOXKEHMsI OpPraHHU3MOB: Oecrionoe U mojoBoe. Buael Oecronoro
Pa3MHOXEHHMS: JICJICHUE HAJABOE, IIOYKOBAaHME OJHO- M  MHOI'OKJIETOYHBIX,
cropooOpa3oBaHe, BEreTaTUBHOE pa3MHOXKEHHE. VCKYyCCTBEHHOE KIIOHUPOBaHUE
OpPraHU3MOB, €70 3HAUYCHHE NI CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €TO OTIIUYUS OT OECIIOIOTO.

Meiio3. Craaun wmeio3a. Ilpoieccel, MpouCXOdilMe Ha CTaausx Menosa.
[ToBenenne xpomocom B mernose. KpoccuHrosep. bHOIOrn4eckuii CMbICT U 3HAYEHHE
Meno3a.

["ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [lomoBbIe
JKeJe3bl: CEeMEHHUKHU U SHYHUKUA. OOpa3oBaHUe U Pa3BUTHUE MOJIOBBIX KJIETOK — raMeT
(cmepmaTo3ons, sifliekieTka) — crepmaToreHe3 U oporeHe3. OCOOEHHOCTH CTPOEHUS
SMIIEKIIETOK U criepmaTo3ouaoB. OmionorBopenue. [laprenorenes.

WuauBuayanbHoe — pa3BuTue  (OHTOreHe3).  OMOpHOHAIbHOE  pa3BUTHE
(ambpuorene3). OTambl 3MOPUOHAIBLHOTO Pa3BUTUS Y TIO3BOHOYHBIX JKWBOTHBIX:
npobiieHue, racTpyisius, opraHoreHe3. IlocTamOpuoHanbHOE pa3BuTHE. TUIIBI
MOCTIMOPHOHATILHOTO PAa3BUTHS: MPSIMOE, HeTpsMoe (InynHOuHOe). Brusaue cpempl
Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pasButue pacreHunil. OHTOre€He3 ULBETKOBOTO PACTEHHUSA: CTPOCHHE
CEMEHHU, CTa U1 Pa3BUTHSI.

JdeMoHcTpanumn:



Tabmumpelr u  cxeMbl: «®DOpMBI  Pa3MHOXKEHUsI OpPraHU3MOBY», «JIBoitHOE
OTUIOJIOTBOPEHME Y IIBETKOBBIX PacTEeHUi», «BereratTuBHOE pa3MHOKEHHUE PACTEHUI,
«Jlemenne kietku OakTepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHe
xpomocombly, «Kietounsii nukim», «Pemnmukamus JHHK», «Mwutoz», «Meios3y,
«IIpsiMmoe 1 HempsiMoe pa3BUTHEY, «['aMeTOTeHe3 Yy MJICKOMHUTAIONIMX U YEJIOBEKay,
«OCHOBHBIE CTaIMH OHTOI'CHE3a.

OGopynoBaHue: MUKPOCKOTI, MUKpPOTIpEnapaThbl «Cnepmarto3ounsl
MJICKONIUTAOIIETO», <« SMIeKneTka MIIeKonuTaromero», «Kapuoknnes B KieTkax
KOpEIILIKa JIyKa», MarHUTHAas: MOJieNb-aniukanus «Jlenenue knetku», moaens JJHK,
MOJIeNIb MeTada3HOM XPOMOCOMBI.

JlaGopaTopHble U NPaKTH4YeCcKHe PadoOThI:

JlaGoparopras pabora Ne 3. «HaGmromeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOITPENAPATAX).

JlaGopartopnas pabota Ne 4. «M3yueHue cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpPOIpENapaTaxp».

Tema 6. HacsiencTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpenmeT u 3agaum reHeTuku. Mctopus pa3BuTHs reHETUKU. Poiib uTosioruu u
SMOPHOJIOTHH B CTAHOBJICHWU F€HETUKHU. BKi1ag pocCUiCKUX U 3apyO0eKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. METOJbl TeHETUKH (THMOPUAOIOTHUECKUH, ITUTOTCHETHYCCKUM,
MOJIEKYJISIpHO-TeHeTHYeCKui). OCHOBHBIE TE€HETHYECKHE TMOHATUA. [eHeTndeckas
CHMBOJIMKA, HCTIOJIb3yEMasi B CXeMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs NPU3HAKOB, yCTaHOBJICHHBIE ['. MeHaenem.
MonoruOpugHoe CKpeluBanme. 3aKoH eIMHO00pa3usi THOPUJIOB MEPBOTO MOKOJICHHUS.
[IpaBuino IOMHHUPOBaHMS. 3aKOH pacUICIUICHUS MPU3HAKOB. [ 'MIOTE3a YHCTOTHI
rameT. [loHOE 1 HeNmoJITHOE TOMUHUPOBAHUE.

JurunbpunHoe ckpenmBaHue. 3aKOH HE3aBUCHUMOTO HACJICIOBAHHS MPHU3HAKOB.
[luToreHeTHYECKHEe OCHOBBI  JUTHOPHUIHOTO  CKpEHIMBAaHHUA. AHAJIU3HPYIOIIEe
ckpemuBanue. Vcronpb3oBaHWE aHATU3UPYIOUIETO CKPEIIMBAHUSA JJISl ONPEACICHUS
FeHOTHIIa 0COOM.

CuerieHHOe HacnefoBaHue mpu3HakoB. Pabora T. Moprana mo CrersieHHOMY
HACJIEJJOBAHWIO T€HOB. HapyllieHre cuerieHrsi TeHOB B Pe3YJIbTaT€ KPOCCUHTOBEPA.

XpOMOCOMHasi TEOpHS HACJIEACTBEHHOCTHU. [ eHETHUECKHE KapThl.

I'enetuka mnoja. XpOMOCOMHOE OMpeAeieHHEe IMojia. AYTOCOMBI M TIOJIOBBIC
xpoMocoMmbl. ['oMorameTHble W TeTEpOraMeTHble OpraHu3Mbl. HacnenoBanue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

N3meHnunBOoCTh. Buabpl M3MEHUYMBOCTU: HEHACJICACTBEHHAs M HACJIEIACTBEHHAS.
Ponb cpenbl B HEHAaCJICJCTBEHHOM W3MEHYHMBOCTH. XapakTepucTuka
MOAN(PUKAITMOHHON M3MEHUMBOCTH. BapuanmoHHBIM psA ¥ BapuallMOHHAs KpHUBasl.
Hopwma peakiuu npusnaka. KosimuecTBEHHbIE M KAUECTBEHHBIE MTPU3HAKU M UX HOpMA
peaknuu. CBoiicTBa MOAN(PUKAIIMOHHON U3MEHYUBOCTH.

HacnmencTtBeHHast, WJIM TE€HOTHUIHYECKas, W3MEHUYMBOCTb. KoMOHMHaTHBHAS
W3MEHYMBOCTh. Mel03 1 MOJI0BOI MPOIIecC — OCHOBa KOMOMHATUBHON U3MEHYUBOCTH.
MyTanmonHasi U3MeHYMBOCTh. Knaccudukamus MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHomMHble. YacTota W mpuuMHBI MyTanuil. MyrtareHable  (akTopbl. 3aKoH
TOMOJIOTMYECKHX PSIZIOB B HACJIeACTBEHHOW n3MeHunBocTy H. 1. BaBumnosa.

BresnepHas HacneICTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHEAJOTHUYCCKHI, OJIM3HEIOBBIM, ITUTOTCHETHYCCKUM, OMOXMMHYCCKHUM,
MOJIEKYJISIpHO-TeHeTHYecKuil. COBpEMEHHOE OIpeeIeHUE T€HOTUIIA: TOJTHOTEHOMHOE
CEKBEHUPOBAHUE, T'E€HOTUIMPOBAHHWE, B TOM 4ucie ¢ mnomoinbto [II[P-ananu3za.
HacnencrBeHnble 3a00JIeBaHUS YSJIOBEKA: T'€HHBIE 00JIE3HU, OOJIE3HM C



HacJIeICTBEHHON MPeipacioioKeHHOCTbIO, XpOMOCOMHBIE 0os1e3HH. CoMaTH4ecKue U
reHepatuBHble MyTanuu. CTBOJIOBBIE KIETKHU. [IpuHIMIBI 310pOoBOro 0bpasa *KHU3HHU,
IUArHOCTUKH, MNPOPWIAKTUKA M JIEYEHUS TeHeTHYecKuX OonesHed. Meauko-
T€HETUYECKOE  KOHCYJbTUpPOBaHHE. 3HAYEHHE  MEIUMLUUHCKOW  TIEHETHKH B
NpEeJOTBPAILEHUH U JIEUEHUH FeHETUYECKUX 3a00JIeBaHUM YelloBeKa.

JleMoHcTpanuu:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ge ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnuuel 1 cxembl: « MOHOTMOPUAHOE CKPELIMBAHUE U €r0 UTOTE€HETHYECKas
OCHOBa», «3aKOH PACILEIUVIEHHUS] U €r0 HUTOT€HETUYECKasi OCHOBA», «3aKOH YHCTOTHI
ramer», «urndpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI AUTHOPHUIHOTO
CKpemuBaHusay, «Meho3», «B3auMoaeinCcTBUE alUIeNIBHBIX T'€HOB», «l'eHeTmueckune
KapThl PACTEHUM, JKMBOTHBIX M 4YellOBeKa», «['eHeTWka mnosa», «3aKOHOMEPHOCTH
HAaCJIE0BaHUs, CUEIUIEHHOTO C MOJIOM», «KapuoTUIbl 4enoBeKa U KUBOTHBIXY,
«Buasl u3zMeHunBocTH», «MonudukanuonHas W3MEHUYMBOCTh», «HacnenoBanue
pe3yc-akTopay, «I'eHeTuka rpynmn KpoBu», «MyTallMOHHAsI U3MEHYUBOCTDY.

OOGopynoBanue: Mojenu-amUIMKaMu ~ «MOHOTHOPUIHOE  CKpEIIMBAHUE,
«Henonnoe  nomuHupoBanue», «Jurubpunnoe ckpemuBanue», «llepekpéct
XpPOMOCOM», MUKPOCKOI ¥ MHUKpoIpenapar «/lpo3zodunay (HopMa, MyTauuu (HopMsl
KPBUIBEB M OKPACKH Teja), repOapuii «I'opox moceBHOI».

JlaGopaTopHble M NPaKTUHYeCKHE PAOOTHI:

Jlaboparopnas pabora Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPUIHOTO U
JUTHOPUAHOTO CKPELIUBaHMS Y TPpO30(MIbI Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas pa6ota Ne 6. «3yueHune moaudukaimoHHON U3MEHYUBOCTH,
IMOCTPOEHUE BAPUALIMOHHOTO PsiJla U BAPUALIMOHHON KPUBOM.

Jlaboparopnast pabota Ne 7. «AHanu3 MyTanuii y 1po30(uisl Ha TOTOBBIX
MHUKPOIIpENapaTax.

[Ipaktuueckas pabota Ne 2. «CocTaBiieHue U aHAJU3 POJIOCIOBHBIX YETOBEKAY.

Tema /. Cenexuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M IPOLECC. 3apOXKIEHHUE CEJIEKIMM W JIOMECTHKALUS.
VYyenne H. . BaBuioBa o neHTpax NpOUCXOXKACHHUS U MHOT000pasusi KyJIbTYPHBIX
pacteHnid. LIeHTpBI NpOMCXO0XKICHNS TOMAIIHUX )KUBOTHBIX. COPT, MOpOAa, IITAMM.

CoBpeMeHHbIC METOABI CeleKIMU. MacCcoBbIi U MHANUBUIYAIbHBIM OTOOPHI B
CEJIEKIIMM pPAcTeHUM M KUBOTHBIX. OleHka »skcrepbepa. bnm3zkopoacTBeHHOE
cKkpemuBanue — UHOpuauHr. Yucras nuHus. CKpelMBaHWE YHCTHIX JIMHUM.
I'ereposuc, unu rubpuaHas cuina. HepoacTBeHHOe CKpeliMBaHuE — ayTOPUIMHT.
Otnanénnas rubpunmsanus u e€ ycnexu. VcKyccTBeHHBIM MyTareHe3 W MOJy4YeHUE
MOJIMIUION0B. JIOCTHIKEHHUSI CENIEKIMN PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpaciib IMPOU3BOJACTBA. ['€HHAas HMH)KEHEpHs. Tallbl
co3nanusi pexkomOuHantHot JIHK wu Ttpancrennsix opranmsmoB. Kierounas
nkeHepusa. Knerounsle KynbTypbl. MHUKPOKIIOHAJIBHOE Pa3sMHOKEHUE PACTECHUU.
KiioHnpoBaHne  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SWCTBEHHBIX  OPraHM3MOB.
DKkojoruyeckue u sTudeckue npobdiembl. MO — reHetnuecku MOIUGUIIMPOBAHHbBIE
OpraHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. Y. BaBunos, U. B. Muuypus, I'. /[. Kapneuenko, M. ®. IBaHoB.

Tabauubr u  cxembl: KapTa «LleHTpbI TPOUCXOXIACHHS W MHOTo0o0pasus
KyJIbTYpPHBIX pacTeHui», «llopoapl JOMamHUX XUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuit», «Otnanéanas rudpuausanus», «Pabotel akagemuka M. @. VBanoBay,
«Ilomummonaust», «OObeKTBl  OHOTEXHOJOrUM», «Kilerounble KyabTypel U
KJIOHMpOBaHue», «KOHCTpyupoOBaHUE U IEPEHOC TEHOB, XPOMOCOMN.



O6opynoBanue: MyJsKH IJI0JI0OB U KOPHEIUIONOB JUKUX (GOPM M KYJIBTYPHBIX
COpTOB pacTeHui, repdapuit «CenbcKoX031iCTBEHHbIE PACTEHUSY.

JlaGopaTopHble M NPaKTHYeCKHE PA0OTHI:

Okckypeuss «OCHOBHBIE METOJBl W JIOCTH)KCHHSI CEJeKIMU pPAaCTeHUU W
KUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIMIO, TNIEMEHHYIO (epMy, COPTOUCTBITATEIbHBIN
y4acTOK, B TEIUIMYHOE XO3SHMCTBO, J1a0OpaTOPHUIO arpOyHUBEPCUTETA HIIM HAYYHOTO
LEHTPA)».

11 KJIACC

Tema 1. DBosnronMOHHASI OMOJIOTHS.

[IpeanocslIky BOZHUKHOBEHHUS 3BOJIIOIIMOHHON TEOPUU. DBOIIOLUOHHAS TEOPUs
u e€ MecTo B Ouosiornu. BinsHue SBONIONMOHHON TEOPUU HA Pa3BUTUE OMOJOTUU U
IpYTrUX HayK.

CBugerenbcTBa 3BodonMH. [laneoHTonornyeckue:  MOCIENOBATEIBHOCTD
MOSIBJIEHUS] BHUJIOB B  MAJEOHTOJIOTMUECKOW JIETOMHMCH, TEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoAcTBO U pa3inyue GpayH u (aop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOACTBA M pa3iuuusg SMOPHUOHOB pa3HBIX BHJIOB
MO03BOHOUYHBIX. CpaBHUTEIbHO-aHATOMMYECKHE: TOMOJIOTUYHbIE, AaHAJIOTMYHBIE,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOIEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHH3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0ONMYECKUX TMyTed y Bcex
OpPraHU3MOB.

OpomronroHHass teopuss Y. JlapBuHa. IIpeanochlikM  BO3HHKHOBEHHS
napBUHM3MA. JIBMKyliMe Cuibl HBOMIONUU BHIOB 1o JlapBuHy (uM30bITOYHOE
pPa3MHOXXEHHME IpHU OIPAaHUYEHHOCTH pECYpCOB, HEOINpPENENIEHHAasT H3MEHYUBOCTbD,
O0opb0a 3a CyIIeCTBOBAHHE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus sBontonnu (CTI) u e€ oCHOBHBIE MOJIOKEHUS.

MuxkposBomtonus. [Tomynsanus kak eIMHULA BUAA U SBOJIIOLIMH.

JBumxymue cuibl ((pakTophl) HBONIOIMHM BHAOB B TpHupojae. MyTalMOHHBIHA
nporecc 1 KOMOMHATUBHASI N3MEHYUBOCTh. [lOMy IsSIIMOHHBIE BOJIHBI U JIpeii] reHoB.
N3onsuus u murpanus.

EctectBennsiii  oTOOp — HampaBisioniuii  ¢akrtop 9IBoIONUUA.  DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Tpucroco6seHHOCT, OPraHM3MOB Kak pe3ysbTaT 3Bomonuu. [Ipumeps
MPUCTIOCOONEHUHN y OpraHu3MOB. ApoMOp(O3bl U UANOATATTAIIIH.

Bun u  BupooOpazoBanue. Kpurepun  Buzma.  OcHoBHble  (hOPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECcKoe.

MakposBomtonusa.  Dopmbl  dBOMIONMU:  QUIIeTHYECKas, JUBEPreHTHas,
KOHBEpIeHTHas, napassenbHas. HeobpaTuMocTh 3BOMIOIUY.

[TpoucxoxaeHne OT HeCHEUAIU3UPOBAHHBIX TNpeakoB. IIporpeccupyromas
cnenuanu3anus. AJanTuBHas pajauaius.

JdeMoHcTpanum:

[Toprpetsr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkensb, ®. Mromnep, A. H. Cesepiios.

Tabnuuel U cxembl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emie», «3apoibIlu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@opmbl 60pPHObBI 32 CYIIECTBOBAHUEY,
«EcTectBenHsIi 0TO0p», « MHOTrOOOpa3ue cCopToB pacTeHui», «MHOroobpaszue mopos
KUBOTHBIX», «[lomymsanuny, «MyTanmoHHass W3MEHUYUBOCTE», «ApPOMOP(O3bI»,
«nunoananrauun», «OO01Ias nerenepauus», «IBuxymime cuisl 3Boonuny», «Kapra-
cxema Mapuipyta nytemectBus Y. J[lapBuna», «bopbba 3a cCylecTBOBaHUEY,



«IIpucnocobneHHocTs  opraHusMoBy»,  «['eorpaduueckoe  BugOOOpa3zOBaHUEY,
«DKOJIOrMYECKOEe BUI000Pa30BAHUEY.

O6opyioBaHue: KOJUIEKIUS HACEKOMBIX C pa3IUYHBIMU TUIIAMU OKPAcCKH, HaOOop
IUIOJIOB U CeMsH, KOJuteKIusi «[Ipumephl 3alIUTHBIX MPUCTIOCOOIEHUHN Y JKUBOTHBIXY,
mozienb «OCHOBHBIE HAaNpaBICHUS HBOJIOLUNY», 00bEMHas wmonenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Kowiekius «@DOpMbl  COXPAHHOCTH
MCKOIIA€MbIX JKMUBOTHBIX M PAaCTEHUI», MOJeNb ammnkanus «llepekpéct xpomocom»,
BI@XHbIE  mpenapatbl  «Pa3Butne  Hacekomoro»,  «Pa3BUTHE — JATYLIKN»,
Mukpomnpemnapat «/{pozoduna» (Hopma, MyTanuu Gopmbl KpPbUIbEB U OKPACKH TENA).

JlaGopaTopHble M NpaKTHYeCKHE PAOOTHI:

JlaGoparoprass pabora Ne 1. «CpaBHeHHE BHAOB IO MOPGOJIOTHICCKOMY
KPUTEPUIO.

JlaGopartopnas pabota Ne 2. «Onucanve mpuCIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHUeE U Pa3BUTHE KU3HHU Ha 3em.Ie.

JloHayuHble TPEACTABICHUS O 3apOXKACHUM >KU3HU. HayuHble T'MIOTE3bI
BO3HUKHOBEHMS )KM3HU Ha 3emiie: a0uoreHe3 U naHcnepMus. XUMHUYECKast 3BOJTIOLHUS.
AOGuoreHHsI CUHTE3 OpraHNYECKHX BELIECTB u3 HEOpPraHUYECKUX.
DKCIEPUMEHTAIIbHOE TMOJTBEPKICHUE XUMHYECKON 3BoonMHU. HauanpHble 3Taribl
onosornueckoit aBomoniuu. ['unmoreza PHK-mupa. dopmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE IMPOTOKJIETKU. [lepBble KIETKM M HUX 3BOJIOLUS.
DopMUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PasButne xn3Hum Ha 3emse mo spaM u nepuoaam. Karapxen. Apxeilckas H
mporepo3oiickas  dpbl. llameosolickas d2pa u €€ Tmepuoabl: KeMOPUHCKHIA,
OPJIOBUKCKHM, CUITYpPUMCKHM, TEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me3so030¥icKast 3pa U €€ NePUOIbl: TPUACOBBIMN, IOPCKUNA, METIOBOM.

KaiiHo3oiickass 2pa ®W €€ mOepuoAbl: MaJCOrCHOBBINM, HEOr€HOBBIN,
AHTPOIIOT€HOBBIN.

XapakTepuCTHKa KJIMMara M TIeoJIOTMYECKHX IpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOLMU PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHHil u
XKUBOTHBIX. [losiBIEHUE, pacBET U BBIMUpPAHUE TPYMI KUBBIX OPTraHU3MOB.

Cucrema OpraHMueckoro Mupa Kak oTpaxeHue dBomouuu. OCHOBHBIE
CUCTEMATUUYECKHE IPYIIIIBI OPTaHU3MOB.

OBojronus 4yenoBeka. AHTPONOJIOrus Kak Hayka. Pa3BuTHe mpeicTaBiIeHHH O
IIPOUCXOXKICHUM YenoBeKa. MeTo bl n3ydyeHus aHnTponoreHes3a. CxoncTBa U pa3iandus
YEJIOBEKA U KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YETIOBEKA.

JBmxymue cuibl (GpakTopsl) aHTpororenesa. Hacneacrsennas N3MEHYHMBOCTh U
ecTecTBeHHbI 0TOOp. OOIIECTBEHHBIN 00pa3 JKU3HHU, W3TOTOBJIEHUE OpYIUN TpyHa,
MBIIIIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU HBOJIIOLMM YEJIOBEKA: aBCTPAJONMUTEKH, UermoBek
yMenbii, YenoBek npsaMoxonsamui, YenoBek HeaHAepTaIbCKUM, YeloBeK pa3yMHBIN.
Haxoaku uckonaeMbIX OCTaTKOB, BpEeMsl CYIIE€CTBOBAaHUS, 001aCTh PaCpOCTPaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYy AU

Yenoseueckue pacel. OCHOBHBIE OOJIBIINE Pachl: €BPONEONAHAS (€Bpa3uiickast),
HEerpo-aBCcTpajouHasl (PKBaTOpHAJIbHASI), MOHTOJOUHAS (2a3UaTCKO-aMEpPHKAHCKas).
YepTsl NpUCTOCOOICHHOCTH MPEACTABUTENCH YENOBEYECKUX pac K YCIOBHUSIM
cymecrtBoBaHusA. EquncTBO yenoseueckux pac. Kpurtuka pacusma.

JdeMoHcTpanumn:

[Toptpetsr: ®@. Pequ, JI. ITactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y.

JlapBuH.



Tabmuupt u cxembl: «Bo3nukHoBenne ConHeuHOM cuctembl», «Pa3Butue
opraHuyeckoro  mupa», «PacturenpHas — KieTka», «KuBOTHas  KieTKay,
«IIpokapuoruueckass KieTka», «COBpeMEHHas CHUCTEMa OpPraHUYECKOro MHpPay,
«CpaBHeHHE aHATOMUYECKUX YEpPT CTPOCHMSI 4YeJIOBEKa M UEJIOBEKOOOPa3HBIX
00e3bsiH», « OCHOBHBIE MECTa MaICOHTOJIOTHYECKUX HAXOJOK MPEAKOB COBPEMEHHOTO
yenoBeka», «/lpeBHeinmune monn», «/peBHue mronn», «llepBeie coBpeMEHHBbIE
moau», «HenoBeueckue pach».

O6opynoBaHnue: MYJISIKA «IIpoucxoxnenune YEJIOBEKA» (GrocThI
aBCTPAJIONHUTEKA, MUTEKAHTPONa, HeaHAepTalblla, KPOMAaHBOHIIA), CJIENKA WIH
M300paKeHUs1 KAMEHHBIX OpYyIUi EPBOOBITHOrO YeI0BeKa (KaMHU-YOMIIEpHl, pyOua,
CKpebJsia), TeOXpOHOJIOTMYecKass Tabnuna, Koyuiekuus «DopMbl COXpPaHHOCTU
MCKOIIA€MbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble ¥ MIpaKTHYeCKHE PA0OTHI:

[Tpaktuueckas pabora Ne 1. «M3yueHue MCKONMAEMbIX OCTATKOB PAacTeHHM U
KUBOTHBIX B KOJUIEKIIUSAX).

OKCKypcus «OBOJIIOLMS OPraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII UM KpaeBeqUeCKUil My3eil).

Tema 3. Opranu3Mbl 1 OKpY:KamIIas cpeaa.

OKoJjorus Kak Hayka. 3afadyd W pas3felibl 3KOJOTUU. MeTollbl 3KOJIOTHYECKUX
UCCleI0BaHuN. DKOJIOrH4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenbl oOWTaHUSI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, IIOYBEHHAas,
BHYTPUOPTaHU3MEHHAs.

Okonoruueckue Qakropbl. Kiaccudukamus  sKomoruyeckux — QakTOpOB:
abuoTuveckue, OMOTUYECKHUE U aHTPONOTeHHBIe. JlelicTBHE SKOIOTHYECKUX (HaKTOPOB
Ha OPraHU3MBI.

AbGuotnueckue (akTOphl: CBET, TeMIEpaTypa, BIAKHOCTb. DOTONEPHOIU3M.
[Tpucnocobnenus opraHu3MOB K JEHCTBUIO a0noTHueckux (hakTopoB. buonornyeckue
PUTMBL.

buotnueckue ¢daktopsl. Bumbl OMOTHYECKUX B3aMMOJEHCTBUIN: KOHKYpEHIUS,
XMITHUYECTBO, cUMOM03 u ero ¢opmsel. IlapazutusMm, koomepauusi, MyTyalu3M,
KOMMEHCAIN3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIN3M, HEHUTPAIU3M.
3HaueHre OMOTUYECKUX B3aWMOJICUCTBUI MJi1 CYIIECTBOBAHMUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKNE  XAPAKTEPUCTUKH  nonyiasauud. OCHOBHBIE — IOKa3aTeln
MOMYJISIUUU: YUCJIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JIuHaMuKa YMCIEHHOCTH MOMYJISILUN U €€ peryJsius.

JdeMoHcTpanum:

IToptpetsl: A. I'ymbonsar, K. @. Pynse, O. ['ekkens.

Tabmuupr n cxemsl: kapta «lIpuponusie 30HBI 3emun», «Cpeasl OOHTaHUS
opranu3zmMoBy, «®Potonepuonuzm», «llomynsuum», «3aKOHOMEPHOCTH  pocTa
YUCIIEHHOCTH MONYJIAUUU UHDY30puH-Tydenbkny, «[Iumessie nenmy.

JlaGopaTopHble ¥ NpaKTHYeCKHE PA0OTHI:

JlaGoparopnas pabora Ne 3. «Mopdonoruueckue 0oCOOEHHOCTH PACTCHHM W3
Pa3HBIX MECT OOUTAHUS.

Jlaboparopnast pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KoJIeycay.

[Tpaktuueckas padota Ne 2. «I[ToacyéT mIOTHOCTH MOMYJISIUN Pa3HBIX BUOB
pacTeHun».

Tema 4. CooO1ecTBa M 3K0JIOrHYECKHE CHCTEMBI.



CooOmiectBo opraHu3MoB — OwuoneHo3. CTpyKTypbl OuOIlEHO3a: BHUAOBafd,
IpOCTpAaHCTBeHHAs, Tpoduueckas (mumeBas). Bwuabl-gomunantel. CBsi3u B
OHOLIEHO3E.

Dkonoruyeckue cucteMbl (9kocucreMsbl). [lonsitue 00 sKocucreMe u
ouoreonieHoze. DYHKIMOHAJIbHBIE  KOMIIOHEHTBI  AKOCHUCTEMBI:  IMPOIYIICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BelIECTB M MHOTOK SHEPTUU B IKOCHCTEME.
Tpoduyeckue (nuuieBbie) YpoBHU 3KocucTeMbl. [lumessie nenu u cetu. OCHOBHBIE
MoKa3zaTeid »HKOCHUCTEMBI: Ouomacca, MPOAYKUUA. OKOJIOTHYECKHEe MUPAMHUJIbIL:
OPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOICTBA HSKOCHUCTEM: YCTONYMBOCTB,
camoperyisinus, pazsutue. Cykieccus.

[IpupoHbIE SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WIIN
LIMPOKOJIMCTBEHHOTI'O JIECa.

AHTpPONIOTEHHBIE  DKOCHUCTEMBI. ATPO3KOCUCTEMBI. YpO0IKOCUCTEMBI.
buonorudeckoe u X034iCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM B YPOOIKOCUCTEM.

buopasHooOpasue kak (¢dakTop ycToMuMBOCTH dKocucteM. CoxXxpaHEHHE
OHMOJIOTHYECKOTO pa3HO0Opasus Ha 3emiie.

VYuenue B. . Bepnanckoro o 6uocdepe. I'panuiipl, coCTaB U CTPYKTypa
omochepsl. Kuboe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Ouocepsl Kak
rI100anbHO 3KocucTeMbl. J[nHaMuyeckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoThI BemiecTB 1 OMOT€OXUMUYECKHE IIUKIIBI 3JIEMEHTOB (YTJiepo/ia,
azota). 3o0HaIBHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3emiu. AHTPOIIOTEHHbIE U3MEHEHUsS B Ouocdepe.
['mo6anbHbIE SKOTOTHYECKUE TPOOIEMBI.

CocyuiecTBoBaHUE MPHUPOAbI U yenoBeuecTBa. CoxpaHeHHe OMopa3sHoOoOpas3us
KaKk OCHOBa ycToH4MBOCTH Ouocdepbl. OCHOBa PpalUMOHAIBHOTO YIPABICHUS
NPUPOTHBIMU pecypcaMHM M HX HCHOJb30BaHHe. JloCTHKeHHs OMOJOTMH U OXpaHa
MPUPOABIL.

JdemoncTpanum:

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

Tabmuuel u cxemsl: «llumeBble nenu», «buoneHo3: coctaB U CTPYKTypay,
«IIpupognsie coobmiectBay, «llenmn mnuTaHusA», «OKOJOTUYECKas MUPaAMHUAAY,
«buocdepa n yenoBek», «IKOCHUCTEMa UIMPOKOIUCTBEHHOTO Jeca», «IKOCHUCTEMA
XBOMHOTO Jeca», «buonenos BogoéMa», « ArpoueHos», «lIpuMepHbie aHTpONIOTE€HHBIE
BO3JCUCTBUSA Ha TNpUPOAY», «BaxkHellIMe WCTOYHUKU 3arpsA3HEHUs BO3AyXa U
IpYHTOBBIX BOI», «IlouBa — BaxkHeimas cocraBisoomas Ouochepb», «DakToOpbl
nerpaganu  1mo4By», «l[lapHukoBeiii  3PdexT», «DaKkTOppl  PATUOAKTUBHOTO
3arps3HeHus Omocgeps», «OOmas crpykrypa Ouochepsr», «Pacmpoctpanenue
KU3HU B Ounochepe», «O30HOBBIA 3KpaH Ouocheps», «Kpyroopor yriepona B
o6unocheper, «KpyroBopoT a3ota B Ipupoze».

O6opynoBanue: MojeNb-anmuIMKalus «TUnuyHble OHOIEHO3bI», Tepbapuid
«PacturenpHbpie coobuiecTBa», Kojuiekuuu «buonenosy, «Bpenurenn BakHEHIIMX
CEJIbCKOXO3UCTBEHHBIX KYJIBTYp», repOapiu U KOJUIEKIIMM PAaCTEHUM M >KUBOTHBIX,
MpUHAAJEXKAIME K Pa3HbIM 3KOJOTMYECKHUM TpyMNmaM OJHOro Buaa, KpacHas kHura
Poccuiickoit ®@enepanum, n300pakeHNUsI OXPaHIEMbIX BHJIOB PACTEHUM U KUBOTHBIX.



IDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHHA  IIPOI'PAMMBI 11O
BMOJIOTN HA BA3OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUMA

Cormacao ®I'OC COO, ycranaBnuBaroTcsl TpeOOBaHHS K pe3yJbTaTaMm
OCBOCHHUS 00YyYarOUIMMUCS IPOrpaMM CPEJIHETO OOIIEero 0O0pa30BaHUs: JIMYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType JMYHOCTHBIX pe3yJbTaTOB OCBOCHHS IpeaMera «buosorus»
BBIJICTICHBI CJIEYIOIINE COCTABIIAIONIME: OCO3HaHHE OOYYaIOIIMMHCS POCCUNUCKON
IPAKIAHCKOM UACHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSTEILHOCTH U
CaMOOIIPEIETICHUIO, HATMYME MOTUBAIIMM K OOYYEHHIO OMOJIOTHH, LIeJIEHAIIPABICHHOE
pa3BUTHE BHYTPEHHHX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX ILIEHHOCTEH H
HUCTOPUYECKUX TPATUIUN pa3BUTUA OWOJIOTHUECKOTO0 3HAHUS, TOTOBHOCTh W
CIIOCOOHOCTh 00YyYarOUIMXCS PYKOBOJICTBOBATHCSA B CBOEU J€ATEIbHOCTU LEHHOCTHO-
CMBICIIOBBIMH yCTaHOBKaMH, NPHUCYLUIMMHU CHCTEME OHOJIOrM4ecKoro oOpa3oBaHUf,
HaJIM4YMe HKOJIOTHYECKOr0 MPaBOCO3HAHMSI, CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
YKA3HCHHBIC TUIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA IpeaMmera «buomorus» mocturarorcs B
€AMHCTBE Yy4eOHOM W BOCHHMTATEIBHOM JEATENBHOCTH B COOTBETCTBUH C
TPAJIULIMOHHBIMUA POCCUUCKUMHU COLMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMH IICHHOCTSMHM, MPUHSATHIMH B OOIIECTBE MpaBWIaMH M HOPMaMu
MOBEACHUSI U CHOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHMUS, CaMOBOCHUTAHHUS W
CaMOPA3BUTHS, PA3BUTHUS BHYTPEHHEH MO3ULNN JINYHOCTH, NATPUOTU3MA, YBAKECHUS K
3aKOHY M IPABOIOPSAKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJICHUIO, B3aUMHOI'O
yYBaOKCHHS, OEpPEKHOTr0 OTHOLIECHUS K KyJIbTYpHOMY HACIEIUI0O M TPaJULUIM
MHOTOHallMOHAIBHOIO Hapoaa Poccuiickoin Penepaunu, OIpUPOAE U OKpPYKArOUIEH
cpeze.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro mpeameTa «buomorus» JomKHBI
OTpakaTb TOTOBHOCTb M  CIIOCOOHOCTh  OOYYalOIIMXCS ~ PYKOBOJCTBOBATHCS
chopMUPOBaHHON BHYTPEHHEH MO3UIMENH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMI,  TO3UTHBHBIX  BHYTPEHHUX  yOEKIEHHUI,  COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IEHHOCTSIM POCCUHCKOTO OOILIECTBa, pPACHIMPEHUE >KU3HEHHOTO
OIbITa U ONBITA JEATEIBHOCTH B IPOLECCE pPEAIU3AlUU OCHOBHBIX HaIlpPaBICHUN
BOCIIUTATENIBHON JEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM MO3ULIKU OOYdYaIOUIerocsi Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUIMCKOTr0 00I1eCTBa;

OCO3HAHME CBOMX KOHCTUTYLMOHHBIX MPaB U 00513aHHOCTEH, yBaXKEHUE 3aKOHA U
MIPaBOIOPSIIKA;

TOTOBHOCTb K COBMECTHOI TBOPYECKOHN JEATENBHOCTH MPHU CO3AAHUM yUeOHBIX
MPOEKTOB, pEIIEHWU Y4YEOHBIX M  TO3HABAaTEJIbHBIX  3a7a4d,  BbBIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPENENsATh COOCTBEHHYIO MO3UIUIO MO OTHOILIECHUIO K SIBJICHUSIM
COBPEMEHHOM )KM3HU U OOBICHSATSH €€

YMEHHE YUYUTHIBATH B CBOHMX JEUCTBUAX HEOOXOJIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOIEH C pa3sHBIMU YOEKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMHU U
COLIMAJIbHBIM I1OJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O  BBIIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U UCCIIE0OBATENBCKUX 337124, YBAKUTEIILHOTO OTHOIICHHUS



K MHEHHUIO OIIMOHEHTOB MpH OOCYXICHUU CIHOPHBIX BOMPOCOB OHOJIOTUYECKOTO
COJIEpXKaHUS;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOMN EATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PpaKJAHCKON HACHTUYHOCTH, MATPUOTU3MA,
YBaXXEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHoli, ropaoctu 3a
CBOM Kpa#, cBOKO PoanHy, CBOM $3bIK M KYJIbTYPYy, HIPOLIJIOE M HACTOSIIEE
MHOTI'OHAIIMOHAJIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIECHHE K MPUPOJHOMY HACHEAMI0 U NaMATHUKAM HPUPOABI,
noCTXKeHUsIM Poccrn B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTD OIEHUBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHUE
OHMOJIOTUH, TIOHUMAaHUS 3HAYCHHs] OMOJIOTUU B TIO3HAHUM 3aKOHOB MPHUPOAbBI, B KU3HU
YeJIOBEKa U COBPEMEHHOIO O0IIECTBA;

uaeiHas yO0exAEHHOCTh, TOTOBHOCTh K CIHyXeHHI0 u 3amure OTedecTBa,
OTBETCTBEHHOCTH 3a €T0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUSI:

OCO3HAHUE AYXOBHBIX LIEHHOCTEW POCCUIICKOTO HApOa;

c(hOpMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OILIGHWBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHWE JIMYHOTO BKJaJa B TMOCTPOCHHE YCTOWYMBOTO OYIyIIETo;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJHUTEINISIM, CO3JAHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPHUHATUA HEHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUH C TPATULIHSIMHU
HaponoB Poccuuy;

4) 3CTeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIECHHWE K MHpPY, BKJIOUas JICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/Aa, OOMIECTBEHHBIX OTHOIICHHIA,

MMOHMMAaHHUE AMOIMOHAIBHOTO BO3ACHCTBUS UBOW NPUPOABI U €€ LEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B pa3HbIX BHJIaX UCKYCCTBa, CTPEMIICHHE
MPOSIBIISAITH KaueCTBa TBOPUECKOU JTMYHOCTH;

5) ¢usuyeckoro BocnuTaHHsA, (OPMHPOBAHHS KYJLTYPbI 310pPOBbS H
IMOLMOHAJIBHOIO 0JIAT OOy HS:

MOHUMAHUE U peau3aius 3I0poBoro u 6e3omacHOro odpasa Ku3HU (310POBOE
MUTaHUE, COOIOIEHNE TUTUEHUYECKUX MPABUI U HOPM, COAIaHCUPOBAHHBIA PEKUM
3aHATHA W OTAbIXa, peryisipHas (¢u3nueckass aKTHUBHOCTH), OepekHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHSI K COOCTBEHHOMY (HU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

MOHUMAHHUE LIEHHOCTH TMpPaBWJI  WHIUBUAYAJbHOTO U  KOJUIEKTUBHOTO
0€30MMacHOTO TTOBE/ICHHSI B CUTYAIIHX, YTPOXKAIOIINX 3/JOPOBBIO U )KU3HU JIFO/ICH;

OCO3HAHME TIOCJIEJCTBUA WM HEMPUSATHS BPEIHBIX MPHUBBIUEK (yHOTpEOJICHUS
AJIKOTOJIsl, HAPKOTUKOB, KYpEHHS);

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHUE ICHHOCTU MacTePCTBa, TPYAOTt00uUE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTU TEXHOJOTMYECKOM W COLMAIBHOU
HaIlPaBJICEHHOCTH, CHOCOOHOCTh HMHHIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSTEIIBHO
BBITIOJTHATH TaKYIO JIEITEIIbHOCTD;

WHTEpPEC K pa3iuuHbiM cdepam mnpodecCHoHaNbHON AESITEIHHOCTH, YMCHHE
coBeplIaTh OCO3HAHHBIN BBHIOOP Oyaylei mpodeccun u peaan30oBbIBaTh COOCTBEHHBIE
KU3HEHHBIE IJIaHbI;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHUI0 W CamMOOOpa30BaHMIO Ha
IPOTSHKEHUH BCEU KU3HU;



7) 3KOJIOTHYEeCKOr0 BOCIIUTAHUSI:

HKOJIOTMUYECKH 11€J1ec000pa3HOe OTHOUIEHHE K MPUPOJE KaK MUCTOYHHUKY >KM3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHMS;

MOBBIILIEHUE YPOBHSA JKOJOTUYECKOM KYJIbTYpPBHl: NPUOOPETEHHE OMBITA
IUIAHUPOBAHUS MOCTYIIKOB U OLIEHKU MX BO3MOYKHBIX MOCJIEICTBUI ISl OKpYy Karolen
Cpensbl;

OCO3HAHME TJIOOATBFHOTO XapakTepa HKOJIOTHYECKHUX NpodiieM W myTed HX
peleHus;

CIIOCOOHOCTD MCIOJIB30BATh MPUOOpETaeMble MPU U3YYSHUH OUOJIOTHH 3HAHUS U
yMEHUS npu peleHnn npooiem, CBSA3aHHBIX c palroHaIbHBIM
MIPUPOAOIIOJIb30BaHUEM (COOII0IEHNE MPABUIT MIOBEJICHUS B MPUPOJIE, HAPABIEHHBIX
Ha COXPAaHEHHUE PAaBHOBECHS B 3KOCHCTEMAX, OXpaHy BHJIOB, IKOCHCTEM, OMOC(heEpHI);

AKTUBHOE HENPUATHE ACUCTBUN, NPUHOCIIIMX BPEI OKPYKAIOIIEH NPUPOAHOU
cpelle, YMEHUE NPOTHO3MPOBATh HEOJArONPHUATHBIE 3KOJIOTMYECKHE IOCIIEICTBUS
MPEINPUHUMAEMBIX JEUCTBUN U MPEIOTBPAIIaTh UX;

HaJU4Me PA3BUTOrO0 HKOJOTHYECKOTO MBINUICHUS, JKOJOTHYECKOW KYJIBTYpHI,
OIBITA ACSATEIBHOCTH JKOJOTMYECKON HAIPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
VMU B MO3HABATEJIbHON, KOMMYHUKATUBHOW M COI[MAIbHON MpPaKTUKE, TOTOBHOCTU K
YYaCTHIO B IPAKTHYECKOH JESITEIbHOCTH 3KOJIOTHYECKON HAllpaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOTO O3HAHUS:

c(OpMHUPOBAHHOCTb  MHUPOBO33PEHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOILECTBEHHOH MPaKTUKH, OCHOBAHHOIO Ha JUAJOre
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B OJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHHUE SI3BIKOBOM M YMTATEIBCKOM KyJIBTYpbl KakK CpEICTBa
B3aUMOJICHCTBUS MEXIY JIFOAbMH U ITO3HAHUS MUPA;

NOHMMaHWe crenupuKku OHOJIOTMM KaK HayKd, OCO3HaHWs e€ poiu B
(GOpMHUpPOBAaHUM PALMOHATIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO
MPEICTaBIEHUS] 00 OKpY)KaIoLIeM MHpE Kak O €IUHCTBE IPHUPOJbI, YelOoBeKa U
oOuiecTBa, B TO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodieM
COXpaHEHHUsI IPUPOJTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OWMOJOTMM [JIi COBPEMEHHON LIMBMIIM3AIUU:
oOecrieyeHHs] HOBOTO YpPOBHSI Pa3BUTHUS MEAMLHUHBI, CO3/IaHUE IEPCIEKTHBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX pelIaTh PECYpCHbIE MPOOIEMbI PA3BUTHS YEIOBEUYECTRBA,
MOMCKA MyTell BbIXOJA W3 TJIOOATBHBIX 3KOJOTMYECKUX MpolieM U obecrneueHus
NIepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAllMOHAJIBLHOMY HCIOJB30BAHMIO MPUPOIHBIX
pecypcoB 1 (pOPMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TIOJYYCHWH OWOJOTHYECKHMX 3HAHUH B  LEIIX
MOBBIIIEHUSI OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM
YacTH (PYHKIIMOHAJIBHOW IpaMOTHOCTH O0yUaromuxcs, GopMUpyeMol pu U3yUeHUU
OunoJIoruu;

MIOHUMAHHUE CYUIHOCTH METOJOB IO3HAHMUs, HCIOJIb3YEMBIX B E€CTECTBEHHBIX
HayKax, ClIOCOOHOCTH UCIOJIb30BATh MOJTyYyaeMble 3HAHUS JJIsl aHAIU3a U 00BSCHEHUS
SBJICHUN OKPY>KAIOIIEro MUpa W MPOMCXOASIINX B HEM M3MEHEHUH, yMEHHE JENaTh
00OCHOBaHHBIE 3aKJIIOUYECHUS HAa OCHOBE HAYYHBIX (DAaKTOB M HMMEIOUIMXCS JAaHHBIX C
LIETIBIO TTOJYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHMS IS
pelnieHust mpo0saeM B peabHbIX )KU3HEHHBIX CUTYAIIMSIX;

OCO3HAHME IEHHOCTM HAay4YHOW JAESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO I€ATEIbHOCTh HHAMBUYAILHO U B TPYIIIIE;



I'OTOBHOCTB nu CITOCOOHOCTH K HCIIPCPBIBHOMY O6p330BaHI/IIO u
CaM006paSOBaHI/IIO, K AaKTUBHOMY IIOJYUYCHHIO HOBBLIX 3HaHUHW 10 OWOJIOTHH B
COOTBCTCTBHH C XKU3HCHHBIMU HOTpe6HOCT$IMI/I.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbie pe3yibTaThl OCBOCHMsI ydyeOHoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMBbIe i (OPMUPOBAHMS  MHUPOBO33PEHHUS  OOyYaromIMXcs
MEXIUCIUILTHHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYYHBIE TOHSATHUS, OTPAKAIOIINE
IEJIOCTHOCTh HAYYHOW KAPTUHBI MHpa M CHeNU(PUKY METOJOB IIO3HAHMS,
UCIIONIb3YEMBbIX B €CTECTBEHHBIX HayKaxX (BEIIeCTBO, DHEPrHs, SBIIEHUE, IMpoIliece,
cUCTeMa, HAay4YHbIA (aKT, MPHUHIIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UccleIoBaHue, HAaOII0IeHUEe, H3MEPECHHUE, YKCIICPUMEHT U JIPYTHUX), YHUBEpPCATHHBIC
yueOHbIe  nelicTBHS ~ (ITO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYJSATUBHEIE),
oOecrneuynBaroiue GopMUpOBaHUE (PYHKIIMOHAIBHON TPaAaMOTHOCTH M COIMAIBHOU
KOMITETEHIIUU 00YyUaroluXcsi, CHOCOOHOCTh 00YYalOIIUXCsl UCIOIb30BaTh OCBOCHHBIE
MEXIUCIUILTHHAPHBIC, MHUPOBO33PEHYCCKUE 3HAHWS W YHHUBEPCAIbHBIC YydYeOHBIC
JEWCTBUA B TO3HABATEIILHON U COIMAIIBHON MPAKTHKE.

MeTtanpeaMeTHbie pe3yJbTaThl OCBOCHHUS MPOTPAMMBI  CPEAHETO  OOIIero
o0pa30BaHusl JOKHBI OTPaXkKaTh:

OgyajieHNe YHHBEPCAJIbHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMH /Il CTBUSIMMU:

1) 6a30BbIe JIOTHYECKHE TEHCTBUS:

CaMOCTOSITETIPHO  (OPMYJIHpOBAaTH W aKTyalIM3UpoOBaTh  MpoOieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPH OCBOCHUM 3HAHUK TMPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanmu3a, cuHTE3a, CpaBHEHMsI, KiacCU(pUKAIUU, 0OOOIICHHS), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TOHSATUN (BBIACTSATh WX XapaKTepHbIe MPU3HAKH, YCTaHABIMBATh
CBSI3M C JPYTHMH ITOHSATHSIMU);

OTpeNeNaTh Ielu JeATEeIbHOCTH, 3a/JaBas TMapaMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI JESTEIHHOCTHU C MOCTABICHHBIMHU 1EISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TIOHSTHS ISl OOBSICHEHHS (PAaKTOB W SBJICHUU
YKWBOU IIPUPOJIBL;

CTPOUTH JIOTHYECKHE pacCyxkJeHus (MHAYKTHBHBbIC, JCHYKTUBHBIE, TIO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U TMPOTHBOPEYHS B PacCMaTPUBAEMBIX
SIBJICHUSIX, JOPMYJIUPOBATH BBIBOJIBI U 3aKJTFOUCHHUS,

MPUMEHITh CXEMHO-MOJICIbHBIC CPEJICTBA JIJIS MPEJICTABICHUS CYIIECTBEHHBIX
CBA3CH W OTHONICHWH B HM3ydyaeMbIX OHOJIOTHYECKHMX OOBCKTaX, a TakKKe
MPOTUBOPEUN Pa3HOTO POJa, BBISBICHHBIX B PAa3JIMYHBIX HWH(OOPMAIIMOHHBIX
MCTOYHUKAX;

pa3pabaTpiBaTh IUIAH PEIICHUS MPOOJEMbl C YYETOM aHaM3a WMEIONUXCS
MaTepHAJIbHBIX U HEMATEPUATLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEIBHOCTh, OIICHHUBATh COOTBETCTBUE PE3YJIBTATOB
IEJISIM, OIIEHUBATh PUCKHU TIOCIEACTBUI JIEATEIbHOCTH;

KOOPJIMHUPOBATH M BBIMOIHATH PA0OTY B YCIOBUSAX PEALHOTO, BUPTYAILHOTO U
KOMOWHHUPOBAHHOTO B3aMMO,ICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIIJICHUE MTPU PEIICHUY )KU3HCHHBIX MPOOJIEM.

2) 6a30BbIe NCCIeI0BaTEIbCKUE TeHCTBUS:

BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIE0BATENbCKOW M TPOEKTHON AESTEeNbHOCTH,

HaBBIKAMH Pa3pemieHus] MpooyieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOATEIbHOMY MOUCKY METOJIOB PELICHUs MPAKTUYECKUX 3aJ]1ad, NMPUMEHEHUIO
pa3IMYHBIX METOJIOB ITIO3HAHUS;

UCMOJIb30BaTh Pa3IMYHbIE BUABI JAEATEIbHOCTH IO MOJYYEHHUIO HOBOTO 3HaHUS,
€ro MHTEepIpeTaluy, Ipeodpa3oBaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYallUsiX, B TOM
qHCIIe IPU CO3JJaHUU YUE€OHBIX U COLMAIBHBIX IPOEKTOB;

(GopMHpOBaTh HAayYHBIM THUI MBILIUIEHUS, BJIAJIETh HAy4YHOM TEPMHMHOJIOTHEH,
KITIOYEBBIMU TMOHATHSIMHI U METOJIaMH;

CTaBUTh U (OPMYJIMPOBAaTH COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITETFHOCTH M KU3HECHHBIX CUTYaIUsAX;

BBISIBIIATh MPUYMHHO-CICICTBEHHBIE CBA3M W aKTyaJlM3UpPOBaTh  3ajady,
BBIJIBUTaTh TUTIOTE3Y €€ PEelIeHUs, HaXOAUTh apTyMEHTHI JUIS I0KA3aTeNbCTBA CBOMX
YTBEpXKICHUH, 3a/1aBaTh MapaMETPhI U KPUTEPUH PEIICHUS;

AQHAJM3UPOBATH MOJYYCHHBIE B XOJI€ PEIICHUS 3a/1a4l PE3yIbTAThl, KPUTHIECKU
OILIEHUBATh UX JIOCTOBEPHOCTH, TPOTHO3UPOBATH M3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPHOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IIEJICHANPABICHHBI TIOMCK TEpeHoca CPEACTB W CHOCOOOB
JeNCcTBUS B TPO(PECCHOHANBHYIO CPEY;

YMETh TEPEHOCHUTh 3HAHUS B MO3HABATENBHYIO W TPAKTUYECKYIO 0oO0IacTu
KHU3HEIEATEIbHOCTH;

YMETb MHTETPUPOBATh 3HAHU U3 Pa3HBIX MIPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIC HJEH, MpeIaraTh OPWUTHHAIbHBIC TMOAXOAbI W PEIICHUS,
CTaBUTb MPOOJIEMBI U 337a4H, JOIYCKAIOUINE aJIbTePHATUBHbBIE PEIICHHUS.

3) padora ¢ nndopmanmeii:

OpPUEHTHUPOBATHCSA B Pa3IMYHBIX MCTOYHHMKAX HH(OpManuu (TEKCTe y4eOHOro
nocobus, HAYYHO-TIONMYJSAPHOW  JHUTEpaTrype, OHOJOTHMYECKHUX  CIOBapsAX H
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B lIHTepHeTe), aHaNM3UPOBAThH
WHGOPMAIINIO Pa3IMYHBIX BHIOB U (OPM MPEACTABICHUS, KPUTUICCKU OLCHUBATH €&
JOCTOBEPHOCTH M HEMPOTHBOPEUYHUBOCTD;

dopMyIHpoBaTh 3aMPOChl U NPUMEHSTHh Pa3IUYHble METOAbI NPU TOUCKE U
otbope Ouosornueckoil uHpopManuu, HEOOXOAUMOUW MJis BBHIMOJHEHHUS YYEOHBIX
3a1ad;

npuoOpeTaTh  OMBIT  HCIOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIBTYPY aKTHBHOTO HCIIOJIB30BAHUS Pa3THIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATEIbHO  BHIOMpATh  ONTUMANbHYIO  (OpMy  TpEACTaBICHUS
ouonoruueckoil nHpopmanuu (cxembl, rpaQuKy, AUArpaMMbl, TaOIHIIbI, PUCYHKH U
Apyroe);

UCTIOJBh30BaTh HAY4YHBIH S3BIK B KA4yecTBE CpeACcTBa Tpu paboTe ¢
Ouonornyeckoid  WH(pOpManMell: TPUMEHATh  XUMHYECKHE, (U3NYECKHE W
MaTeMaTU4YecKue 3HAaKW W CHUMBOIBL, (Qopmynbl, abOpeBHaTypy, HOMEHKIATYpY,
MCIOJIB30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CHMBOJIMUYECKUE CPEACTBA HATIISITHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHMS M 3alUTH HHGOpMAIHH, HHHOPMAITMOHHOM
0€301acHOCTH TIUYHOCTH.

OBJ1ajieHNe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMH /1IeICTBUSIMU:

1) o6menue:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BceX c(epax >KM3HU, aKTUBHO y49acTBOBATh B
JMaIore WIM AWCKYCCHU TI0 CYIIECTBY OOCYyKAaeMmoil TeMbl (yMeHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXICHHS OTHOCHTEIHHO BBIMIOJHEHHUS TMpeAiaraeMoi
3aJa4d, Y4YUTHIBATb WHTEPEChl M COIJIACOBAHHOCTh MO3MLMH APYTrUX YYaCTHUKOB
JMaJIora Uk TUCKYCCHHN);



pacno3HaBaTh HeBepOalibHble CpeiCTBAa OOIICHHS, TIOHMMAaTh 3HAYEHUE
COLIMANIBHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(PIUKTHBIX CUTYyallUil, YMETh
CcMATr4aTh KOH(QIMKTHI U BECTH MIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CHOCOOaMHU OOIIEHUS M B3aUMOJICHCTBHUSA, MOHUMATh
HaMEpPEHHUs IPYTUX JIIO/ICH, IPOSIBISATh YBAKUTEIHHOE OTHOIIEHNE K COOECETHUKY U B
KOppEKTHOH (hopme popMyIUpPOBATH CBOU BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOKO TOYKY 3pEHUS C HUCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasI 1eSITeJIbHOCTh:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIWBHIyaIbHON
paboThl MpU pEIICHUU OHOJOTUYECKON MpoOJieMbl, 0OOCHOBBIBATH HEOOXOAMMOCTH
MPUMEHEHMS TPYIIOBBIX (POPM B3aUMOAECUCTBUS PU PELLIEHUU yueOHOU 3a/1au;

BbIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUH C Y4E€TOM OOLIMX
MHTEPECOB U BO3MOXKHOCTEH KaXJA0r0 WIEHA KOJIIEKTUBA;

OpPUHUMATh  I[I€JIM  COBMECTHOM  JESTENbHOCTH,  OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ ITOCTH)KEHHUIO: COCTaBISITh IUIAH JCHCTBHIA,
pacnpenensTh poid C Y4ETOM MHEHUH YYacTHHKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOMU pabOTHI;

OLICHMBAaTh KAYECTBO CBOETO BKJIA/Ja U KaXKJIOTO yYaCTHUKA KOMAaHJbl B OOLIUIl
pe3yNbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE IPOEKThI, OLEHUBAaTh HJEU C T[O3UIHMH HOBH3HBI,
OPUTHHAIILHOCTH, MIPAKTUYECKON 3HAYNMOCTH;

OCYUIIECTBJISITH ~ TO3UTUBHOE CTPATETUUYECKOE TMOBEJACHHUE B  PA3IMYHBIX
CUTYaIIUAX, IPOSIBISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUITUATUBHBIM.

OByageHne YHMBEPCAIbHBIMHU PEryISTHBHBIMH 1eICTBUAMMU:

1) camoopranu3anms:

UCMOJIb30BaTh OMOJOrMYECKUE 3HAHUSA ISl BBISABICHUS MPOOJIEM M UX PEIIeHUs
B )KM3HEHHBIX U Y4EOHBIX CUTYyalHsX;

BBIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHWM IEJEeBBIE M  CMBICIOBBIC
YCTAaHOBKM B CBOMX JACHCTBUSAX M IOCTYIIKaX IO OTHOLIEHHUIO K JKMBOM IPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIHX;

CaMOCTOSITEIbHO OCYLIECTBIISITh I103HABATEJIBHYIO JESITEIBHOCTb, BBISBIATH
mpoOsieMbl, CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 3aJaud B 00pa3oBaTEIbHOU
NeSITEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSATEIbHO COCTABIATH IUIAH PEUICHUS MPOOJIEMbI C YIETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEHN U MPEATIOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYAaIIUSIM;

pacIMpsATh paMKH y4EOHOIr0 IpeIMETa Ha OCHOBE JIMYHBIX MPEAIIOYTEHU;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (DOPMHUPOBAHUIO U MPOSBICHUIO MIMPOKOHN APYAUIIMHU B Pa3HBIX
o0JjacTsX 3HAaHUM, MOCTOSIHHO MOBBIIIATH CBOM 0OOpa30BATENbHBIM W KYJIbTYpPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTbD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIaJIeTh HABBIKAMU NO3HABATEIHHON Pe(IECKCHU KaK OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUI U MBICIIUTENBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIIOJIb30BATh
npuéMbl peIeKCUu ISl OLIEHKH CUTYAIlH, BEIOOpa BEPHOTO PEIICHNUS;



yMETb OLEHUBaTb PHUCKM M CBOEBPEMEHHO IIPUHHUMATh pEIIEHUs MO0 UX
CHMIKEHHUIO;

OpUHUMAaThb MOTHUBBI W apryMeHTbl JApPYyruX IpU aHalIu3e pe3ybTaToB
JeSITeIbHOCTH;

3) npuHATHE ceOsT M APYTrUX:

NpUHUMATh ce0s1, IOHUMas CBOM HEIOCTATKU U IOCTOUHCTBA;

OpUHUMAaTh MOTHUBBI W apryMeHTbl JApPYyruX IpU aHalIu3e pe3yIbTaToB
NeSITENIbHOCTH;

IIPU3HABATH CBOE IIPAaBO U IIPABO APYIHX HA OIINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHMUMATh MUP C MO3ULIUHU IPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATHI

[IpenmetHbie pe3ynbTarhl ocBoeHUs mnporpamMmmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crienupuyeckue sl yueOHoro npeamera «buomorus»
Hay4YHbI€ 3HAHMS, YMEHHUS U CHOCOOBI JEWCTBUN MO OCBOEHHIO, MHTEPIIPETAMU U
MpeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIHHOCTU IO TMOJYYCHHIO HOBOTO 3HAHUS U
MPUMEHEHHUIO 3HAHWW B Pa3UYHBIX YYEOHBIX CHUTyalUsiX, a TakXKe B peallbHbIX
KU3HEHHBIX CHUTyallusX, CBA3aHHBIX ¢ Owuoznorueil. B mnporpamme npeaMerHbie
pe3yNbTaThl MPEACTABICHBI IO F0J1aM 00y4YEeHHUS.

[IpenmeTHBIE pe3ynbTaThl OCBOCHHUS ydeOHoro mpemmera «buomorus» 6 10
KJlacce TOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ M POJIM OUOJIOTHH B CHUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa M HAYYHOTO MHPOBO33PEHUS, O BKJAJEC POCCUUCKHX W 3apyOemHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTWHU, PYHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa
JUIS pEIICHUS )KU3HEHHBIX 3a/a4;

YMEHHE PACKpPBIBATh COJEpKaHWE OHOJOTUYECKUX TEPMHUHOB U TIOHSTHIA:
KHU3Hb, KJIE€TKa, OpraHu3M, MeTadoau3M (0OMEeH BEIIeCTB M MpeBpallleHHe dHEPTUn),
romeoctad  (caMOperymsiius), YpOBHEBas  OpraHM3alusl  JKUBBIX  CHCTEM,
CaMOBOCIIpOM3BEJICHUE (PEMpOayKIHs), HACIEICTBEHHOCTb, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Wu3yaraTh Owuonorudeckue Teopuu (KJIETOYHasi, XPOMOCOMHasl,
MyTalMOHHAs, IIEHTPaJIbHAs JOTMa MOJIEKYJIsIpHON Ouonorun), 3akousl (I'. Mennens,
T. Moprana, H. W. BaBunoBa) u yueHus (0 MLeHTpax MHoroo0Opasus u
MIPOUCXOXKIEHUS KyJIbTypHBIX pacteHuil H. U. BaBunosa), onpenensiTe rpaHHIlbl UX
MIPUMEHUMOCTH K >KMBBIM CUCTEMaM,;

yMEHHE BIIa/IeTh METOJAAMHM HAy4YHOTO MO3HAHMS B OHOJOTHHU: HAONIOJCHUE U
OMMCAHHUE >KUBBIX CHCTEM, MPOIECCOB W SBJICHUM, OpraHu3anus U IPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKCHUE THUIOTE3bl, BBISIBICHUE 3aBHUCHUMOCTH
MEXIYy UCCIECIyeMbIMA BEIUYMHAMH, OOBSICHCHHE IIOJYYCHHBIX pPe3yJbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUI U 3aKOHOB, YMEHHE JIeJaTh BHIBOJbI Ha
OCHOBAHUU MOJTyYEHHBIX PE3yIbTATOB;

yYMEHHUE BBIIETATh CYIIECTBEHHbIE MPHU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U
9YKapHoOT, OJHOKJIETOYHBIX UM MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MpoIlecCOB: OOMEHa BEIIECTB M MPEBPAIICHHUS HSHEPrHMH B KIETKE, (OTOCHHTE3A,
IUTACTUYECKOTO M JHEpPreTHYeckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio03a,
OIUIOJOTBOPEHHUS,  PA3MHOXKEHUS, HHAUBUAYAJIBHOIO  pa3BUTHUS  OpraHu3Ma
(oHTOTEHE3);



yMEHHE MPUMEHSTh MOJYy4YeHHbIE 3HAHUS I OOBSCHEHHS OMOJOTHYECKUX
IPOIECCOB U SIBJICHUH, JUIS TPUHSTHS MPAKTUYECKUX PEHICHHH B TOBCEIHEBHOMU
KU3HU C IeJIbl0 OOecredeHus: OEe30MacCHOCTU CBOETO 3/I0pPOBbSI U 3JI0POBBS
OKPY’KaIOIIUX JIIOJEH, COONIOECHUS HOPM T'PaMOTHOTO TOBEACHUS B OKPYXKAIOIIEH
OPUPOJHON cpelie, TMOHUMAHUE HEOOXOAUMOCTH UCIHOJB30BAHUS  JTOCTHXKEHUN
COBPEMEHHOM ouosnoruu U OMOTEXHOJIOTUI TUTSI paIoOHaIBFHOTO
MPUPOIOTIOIb30BAHNS,

YMEHHE pellaTh dJIEMEHTAPHbIE TEHETUYECKHE 3a/1aui Ha MOHO- U JUTHOPUTHOE
CKpEIIMBAaHHUE, CICIUICHHOE HACleJI0BaHUE, COCTAaBJISATh CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBAHUS JJIA NMPEICKa3aHUsl HACJIEIOBAaHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJIHATH JabOpaTopHbIEe M MpaKkTUYecKue paldoThl, COOJII0AAThH
IIpaBUJIa MIPH padoTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYAOBAHUEM;

YMEHHUE KPUTHYECKH OIICHHMBATh M  HWHTEPIPETHPOBATH  HH(OpMALIUIO
OMOJIOTHYECKOTO COJEP KaHusl, BKIIOUAIOIIYIO IICEBAOHAYYHBIC 3HAHUS U3 PA3TUUIHBIX
HMCTOYHUKOB (CpeJCTBAa MaccOBOM MH(MOpMAINK, HAYYHO-TIOMYJISIPHBIE MaTepHaIb),
TUYECKHE AaCTEeKThl COBPEMEHHBIX HCCIEAOBaHMI B OHOJNIOTHM, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE C03/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIIEeHUs, 00001Ias
OMoJIOTHUECKY0 HH(GOPMAIUIO U3 HECKOJIIBKUX UCTOYHUKOB, TPAMOTHO UCIIOJIH30BATh
MTOHSATUWHBIN armapaT OHOJIOTHH.

[IpeameTHble pe3yNbTaThl OCBOCHHS yueOHoro mpeamera «buonorus» 6 11
KJlacce NOJKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECT€ M POJIM OUOJIOTHH B CHUCTEME HAYyYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOMU
KapTUHBl MHUpPAa U HAyYHOTO MHPOBO33PEHHMS, O BKJIAJE POCCUMCKUX U 3apyOEKHBIX
YUYEHBIX-OMOJIOTOB B pa3BUTHE OMONIOTUM, (HYHKIIMOHAIBHOM T'PAMOTHOCTH YEJIOBEKa
JUTS pEIICHUS )KU3HEHHBIX 337124,

YMEHHE PacCKphIBaTh COACpXKAaHUE OMOJIIOTMUECKUX TEPMUHOB M MOHSTHI: BHI,
MOMYJSAIUs, TEeHODOH, OIBOJIOLHUS, JABUXKYIIUME CHIBI ((aKTOpPBI) HBOIIOIHH,
MPUCTIOCOOIEHHOCTh OPTaHM3MOB, BHJA000Pa30BaHUE, OSKOJOTHYECKHUE (PAKTOPHI,
9KOCUCTEMA, MPOAYIICHThI, KOHCYMEHTBI, PEAYIICHTHI, IETH MUTaHUs, SKOJIOTHUECKas
nMpamMuia, OnoreoreHo3, ouocdepa;

yMEHHE Hu3iaraTh Ouosioruueckue teopuu (dBomonnonHas teopust Y. Jlapuna,
CUHTETUYECKasT TEOpHUs OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJbIIICBOTO
cxoactBa K. M. bapa, yepeoBanus riaBHbIX HalpaBJiICHUW U IMyTel sBomonuu A. H.
CeseprioBa, yuenus o Omocepe B. U. Bepnanuckoro), ompenensitTb TpaHHIBl HX
MPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIAJICTh METOJAMH HAyYHOT'O TO3HAHUS B OMOJIOTHU: HAOIIOJICHUE U
OMHMCaHUE >KUBBIX CHCTEM, MPOIIECCOB U SIBJICHHM, OpraHu3alds WU TPOBEIACHHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBHKCHUE THUIOTE3bl, BBISIBICHUE 3aBHCHUMOCTH
MEXIYy UCCIECIyeMbIMH BEIMYMHAMH, OOBSICHCHHE IIOJYYCHHBIX pPe3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATUHN, TEOPUN U 3aKOHOB, YMEHHUE JICJIaTh BHIBOJBI Ha
OCHOBAHUU TOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIACIATh CYHIECTBCHHBIC TNIPU3HAKKH CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TOMYJSAIHWA, TPOAYIEHTOB, KOHCYMEHTOB, pEIYyICHTOB,
OMOTEeOIIEHO30B M JKOCHUCTEM, OCOOCHHOCTH  MPOIECCOB:  HACIEACTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOTOo OTOOpa, BHUA000pa30BaHUsI, MPHUCIOCOOICHHOCTH
OpPraHU3MOB, JIEHCTBUS IKOJIOTMYECKUX (PaKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIIECTB
Y MOTOKA YHEPTUU B SKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUHN B AKOCHUCTEMAaX CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTCOXUMHUIECKUX IIUKIIOB B Orocdepe;



YMEHHE TPHUMEHATH IOJIYy4YECHHbIE 3HAHUS Ui OOBACHEHHS OMOJIOIMYECKUX
IpPOLIECCOB U SIBICHUM, U1 NPUHATHS NPAKTHUECKUX PELICHUH B IOBCEIHEBHOM
KU3HU C 1eJbl0 oOecriedeHns O€30IacHOCTH CBOETO 3[0pOBbS W 3J0POBBS
OKpPYXaIoUIMX JII0JIeH, COOJIIO/IEHNUS HOPM IPAMOTHOTO IMOBEACHMSI B OKpYKArOIIEH
OpUPOJHON cpene, MOHUMaHWE HEOOXOIMMOCTH MCIIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOI OMOJIOTUY J171s1 pallMOHAIBHOTO PUPOAOIOIB30BaAHMS;

YMEHHE pellaTh >JE€MEHTApHble OUOJIOTHYECKHE 3aJaud, COCTABIATH CXEMBI
MepeHoca BEIIECTB U SHEPTUH B IKOCUCTEMaX (I[EMU MUTaHUs ),

YMEHHUE BBIIIOJHATH J1a0OpaTOpHbIE M MpakTUYecKue pabdoThl, COOJII0AATH
IpaBUJIa IIPH paboTe ¢ y4eOHBIM U J1A0OPaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHYECKH OLEHHWBATh M  HMHTEPOPETUPOBATH  HMH(POPMALIUIO
OMOJIOTUYECKOr0 COJIepKaHMsl, BKIIFOUAIOIYIO IICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX
HMCTOYHUKOB (CpeACcTBa MAacCOBOM HMH(OpMAIUU, HAYYHO-TIOMYJISIPHbIE MaTepHalbl),
paccMarpuBaTh  IJI0OalbHBIE  JKOJIOTMYECKHME  MPOOJIEMbl  COBPEMEHHOCTH,
(dbopMUpPOBATH 110 OTHOLIECHHUIO K HUM COOCTBEHHYIO MO3ULIHIO;

YMEHHE C03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHHS, 00001Iast
OMOJIOTHYECKYI0 HH(OPMAINIO U3 HECKOJIBKHX UCTOYHUKOB, IPAMOTHO MCIIOJIb30BaTh
MOHATUNHBIN armapar OMOJIOTHH.
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uchnaya-gramotnost/
OTKDBITHINA OaHK
saganuit OI'D (fipi.ru)

https://resh.edu.ru
http://skiv.instrao.ru/b

X(I/ISHCIIGSITCJ’IBHOCTL bubmorexa HOK &k- .
OLETKIL 0 https://m.edsoo.ru/7f | zadaniy/estestvennona
41c292 uchnaya-gramotnost/

OTKpPBITEIA OaHK
sajganuit OI'D (fipi.ru)
https://resh.edu.ru
http://skiv.instrao.ru/b

Pa3zmuoxeHue u bubmnoreka [IOK ank-

HUHIUBUIYaTbHOE 1 https://m.edsoo.ru/7f | zadaniy/estestvennona

pa3BUTHE OPTAaHU3MOB 41c292 uchnaya-gramotnost/
OTKpPBITEIA OaHK
saganuii OI'D (fipi.ru)
https://resh.edu.ru
http://sKiv.instrao.ru/b

HacnenctBeHHOCTD U bu6auorexa IJOK ank-

U3MEHUYUBOCTH 1.5 https://m.edsoo.ru/7f | zadaniy/estestvennona

OpraH13MOB 41c292 uchnaya-gramotnost/
OTKpBITEIA OaHK
sajganuit OI'D (fipi.ru)

CeeKIust OpraH|u3MOB. 0 bubanoreka [JOK https://resh.edu.ru
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OCHOBEI https://m.edsoo.ru/7f | http://skiv.instrao.ru/b
OMOTEXHOJIOTUH 41c292 ank-
zadaniy/estestvennona
uchnaya-gramotnost/
OTKPBITHINA OaHK
sapanuii OI'D (fipi.ru)

OBLIEE KOJIMYECTBO

YACOB IIO [TPOI'PAMME 34 3 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8

11 KJIACC

Kosmn4yecTBO 4acoB DJIeKTPOHHBbIE DOYHKIUOHAIbHA
Ne HaunmenoBanue
(undposwbie) sl [PAMOTHOCTb
n/ pa3/ieioB U TeM Konrpoaener | IlpakTnyeckue
Bcero oOpa3oBaTeJibHbIE
I NMporpaMMal e padoThbI padoThI
pecypchbl
https://resh.edu.ru
http://sKiv.instrao.ru/
bank-
bubmunorexka 1IOK | zadaniy/estestvenno
BOJIIOIIMOHHASA
9 0 1 https://m.edsoo.ru/ | nauchnaya-
OMoJIOrust
7f4lcc74 gramotnost/
OTKDPBITHIN OaHK
3aganni OI'D
(fipi.ru)
https://resh.edu.ru
http://sKiv.instrao.ru/
bank-
Bo3nukHOBeHHE bubanoreka IIOK | zadaniy/estestvenno
U pa3BUTHE 9 1 0.5 https://m.edsoo.ru/ | nauchnaya-
JKM3HHU Ha 3eMiie 7f4lcc74 gramotnost/
OTKpBITEIN OaHK
3aganni OI'D
(fipi.ru)
OpraHu3Mmsl 1 5 0 1 bu6morexa [JOK | https://resh.edu.ru



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
https://resh.edu.ru/

OKpy>KaroIas
cpena

https://m.edsoo.ru/

http://skiv.instrao.ru/

7f4lcc74

bank-
zadaniy/estestvenno
nauchnaya-
gramotnost/

OTKpPBITHIN OaHK

3aganni OI'D

(fipi.ru)

Coo0miecTBa u

bubnunorexka 1JOK

https://resh.edu.ru
http://skiv.instrao.ru/
bank-
zadaniy/estestvenno

9KOJIOTHYECKHE 11 0 https://m.edsoo.ru/ | nauchnaya-
CHCTEMBI 7f4lcc74 gramotnost/
OTKpBITHIN OaHK
3aganni OI'D
OBIIEE
KOJIMYECTBO
YACOB I10 34 2.5

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne KosaunvecTBO 4acon Aata wsyernus DJIeKTPOHHBbIE
nm | Tema ypoka o nnany | Ilo pakry idpopLie
/ Beero Konrpoasusl | IlpakTuueckn o0pa3soBaTeJibHbIE
I e paboThI e paboThI pecypchl
bubmmoreka [IOK
https://m.edso0.ru/863e61
buomnorus B cucteme
Hayk 1 0 0 22
https://m.eds00.ru/863e63
2a
MeTo1bl TO3HAHUS
JKUBOU TIPUPOJIBL.
e
. 1 0 0.5 https://m.edso0.ru/863e61
pPa3JIMYHBIX METOJIOB 99
pU U3yYEHUHU —
OMOJIOTHYSCKUX
00BCKTOBY
buonornueckue bubmmoreka [IOK
CUCTEMBI, IPOIIECCHI U 1 0 0 https://m.edso0.ru/863e65
WX U3y4YCHHE 64
XUMHUYECKUH COCTaB 1 0 0 bubnunorexa [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

KJIeTku. Boma n
MHHEPAIBHBIE COJU

https://m.edso00.ru/863e67
4e

benku. Cocras u

but6mmoreka [JOK

5 0 https://m.eds00.ru/863e6b
CTpoeHue OEJIKOB
12
depMeHTHI —
OuooruuecKue
KaTaJu3aTophl.
JlaGopaTopnas paboTa bubnuoreka [HIOK
6 Ne 1 «Mzyqenne 0.5 https://m.edsoo.ru/863e6b
KaTaJIUTHYECKOU 12
AKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl
WJTU KaTajasbl)»
bubnmoteka [IOK
7 VYraeBonasl. JInnuasl 0 https://m.eds00.ru/863e68
70
Hykentoeie bubmoreka [IOK
8 0 https://m.edso0.ru/863e6d
KUCIOTBL. ATO
5c
Hcropus u MmeToasl bubnnoreka [IOK
9 U3yYEHUS KIECTKH. 0 https://m.edso0.ru/863e6e
Knerounas Teopus 88
10 Kierka xak uenocraas 0



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

KHUBasg CUCTCEMaA

Ctpoenue
AYKapUOTHUYECKOM
kietku. JlaboparopHas
pabota Ne 2 «M3yueHue
CTPOEHUS KIIETOK

bubmnoreka LIOK
https://m.edso0.ru/863e6ff

11 | pacteHuid, )KUBOTHBIX, 0.5 0
rpruOOB U OaKTEpHid TIOT https://m.edsoo.ru/863e71
MHKPOCKOTIOM Ha 6C
TOTOBBIX
MHUKpOIIpenapaTax U ux
OIHCAaHUEY
OOMeH BeIeCcTB WIH bubmmorexa [TOK
12 m 0 https://m.eds00.ru/863e76
MeTa00JIN3M
6¢C
® bubnmoteka [IOK
13 OTOCHHTES. 0 https://m.edso0.ru/863e7c
XEeMOCHHTE3
98
OHepreTU4eCcKui bubmuoreia LIOK
14 P 0 https://m.edsoo0.ru/863e7a
o0MeH
ae
JKu3HEeHHBIN UK
KjeTku. [lenenue bubmuoreia LIOK
15 ) 0.5 https://m.edso0.ru/863e7d

KJIETKU. MUTO3.
Jlaboparopnast pabora

c4



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

No 3 «Ha0Omnronenue
MHTO3a B KJIETKaX
KOHYMKA KOPEIIKa JIyKa
Ha TOTOBBIX
MUKpOTIperaparax»

buocunres Oenka. bubnuoreka [IOK
16 | Peakuus MaTpU4IHOTO 0 https://m.edso0.ru/863e79
CHHTE3a 6e
Tpancisms — bubnuoreka [IOK
17 0 https://m.edsoo.ru/863e79
OouocuHTe3 Oenka
6e
Hexkinerounsie hopmbl BuGiorexa LIOK
1g | RS T BUPYCHL 0 https://m.eds00.ru/863e75
KonTponbsHas pabora 40
o teme6 "Kietka" —
bubnunoteka [IOK
DopME! pa3sMEOKeHI https://m.edso0.ru/863e81
19 OpraHu3MOB 0 b6
https://m.edso0.ru/863e83
le
but6mmorekxa [IOK
20 | Meiios 0 https://m.edsoo.ru/863e7f
4a
21 | Oopa3oBanue u 0.5 bubnuotexa [JOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a

pa3BUTHUE MOJIOBBIX
KJICTOK.
OrmnonoTBOpEHHE.
JlaGoparopnas pabota
Ne 4 «Mzyuenue
CTPOCHHUS TIOJIOBBIX
KJICTOK Ha TOTOBBIX

https://m.edsoo0.ru/863e81
b6

MHUKpOIIpernapaTax»
Vi msuayansHoe bubnuoreka [IOK
22 0 https://m.edso0.ru/863e84
pa3BHTHE OPTAaHU3MOB
36
['eHeTnka — Hayka o bubnmnoreka LIOK
23 | HaCJIEICTBEHHOCTH U 0 https://m.edso0.ru/863e86
U3MCHYMBOCTH 2
3aKOHOMEPHOCTH
HacJIeI0BaHUs bubnuoreka [IOK
24 | TpPU3HAKOB. 0 https://m.edsoo.ru/863e88
MonorubpuaHoe 78
CKpEIIMBaHUC
Jurundpuanoe
CKpeniuBaHue. 3aKoH bubnuoteka [{OK
25 | HE3aBHCHMOTO 0 https://m.edsoo.ru/863e89
HacJeI0BaHUs a4
MIPU3HAKOB
26 CuensieHHOE 0.5 bu6muoreka [JOK



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

HacJIeIOBaHUE
MPU3HAKOB.
Jlaboparopnas padota
No 5 «3yuenue
pe3yIbTaTOB
MOHOTHOPHUIHOTO
JTUTHOPUTHOTO
CKpEIIMBAHUS Y
p030(UITBI HA TOTOBBIX

https://m.edso0.ru/863e8c¢
60

MUKpOIIpenapaTax»
Iﬂi‘iigﬁ a“;;: Bu6morexa LIOK
27 0 https://m.edsoo.ru/863e8c
MPU3HAKOB, 60
CIICTIJICHHBIX C TIOJIOM
N3MeHYHBOCTb.
HenacnenctBeHnas
M3MEHYUBOCTb.
JlaGopaTopHast paboTa
No 6. U3yuenue bubnuoteka [{OK
28 | momudukanmoHHOU 0.5 https://m.edso0.ru/863e8e
U3MCHYMBOCTH, fe
MOCTPOCHUE

BAPHALMOHHOIO psijia U
BapUaLlMOHHOU
KPHBOW»



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

HacnenctBennas
U3MEHYHUBOCTD.
JlaGoparopnas paboTa

bubmnoreka LIOK

29 | Ne7. «Ananusz myrtanui 05 https://m.edso0.ru/863e8e
y Apo30(duIIbI Ha fe
TOTOBBIX
MHUKpOIIpernapaTax»
bubmmoreka [JOK
30 | TI'eneruka yenoBeka 0 https://m.edsoo.ru/863e8d
78
KoHTtponpHas pabota
0 TEME:
31 | «HacnencTBeHHOCTH B 0
U3MEHYHUBOCTh
OPTaHU3MOBY»
Ceneknus Kak HayKa U bubmuorexa LIOK
32 0 https://m.edso0.ru/863e92
npoiiecc 14
MeTtonsl U fOCTHKEHUA
CEJICKIIMY PACTEHUM U bubnuoteka [{OK
33 | KUBOTHBIX. 0 https://m.edso0.ru/863e92
buorexHosorus kak 14
OTpaciib TPOU3BOJICTBA.
34 [TpomexxyTouHas 0 bubnuoteka [{OK

aTTectanus B popme

https://m.edso00.ru/863e93



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

UTOTOBOTO
TECTUPOBAHUSA 32 KypC

ounomoruu 10 xiacca

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

34



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

11 KJIACC

Ne

KoaudecTBo 4acoB

Jdara uzyyenust

DJIeKTpOHHbIE HU(pPOBLIE

n | Tema ypoka K Io o dakry o0pa3oBaTte/ibHbIEe
/ Beero OHTPOJbHBI | IIpakTHyecku nany pecypes
- e padoThI e padoThI
DBOJIIOIUS U METO/IbI bubmmorexa LIOK
. 1 0 0 https://m.edsoo.ru/863ea20
e€ U3yueHUs e
Hcropus pa3sBuths bubnmnoreka LIOK
IpeIcTaBICcHUN 00 1 0 0 https://m.eds00.ru/863e957
ABOJIFOLIUU 0
bubnunoreka [IOK
MUKpOIBOITIOIHUS 1 0 0 https://m.eds00.ru/863e9cl
€
[Honmynsaums kak
aJIIeMEHTapHas eIUHULIA
e
1 0 0.5 https://m.eds00.ru/863e99c
No 1 «CpaBHeHue 6
BUJIOB T10
MOP(OJIOTHIECKOMY
KPUTEPUIO»
JBYKyIIIME CUITBI 1 0 0 bu6muoreka [JOK



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

(371eMeHTapHbIC
(bakTOphI) IBOMIOLUN

https://m.eds00.ru/863e9da
4

EctecTBenHbIi 0TOOD U
ero (opMBI

but6mmoreka [JOK
https://m.edsoo.ru/863e9ed
0

Pe3ynbTaThl 3BOIIOLNMN:
MPHUCTIOCOOJIEHHOCTD
OpraHu3MOB U
BUI000pa30BaHHUE.
JlaGopaTtopnas paboTa
No 2 «Onucanue
PUCTIOCOOJICHHOCTH
opranusma u eé
OTHOCUTEJIBHOT'O
XapakTepay

0.5

bubmnorexa IIOK
https://m.edso0.ru/863e9fd

€

Hanpasnenus u mytu
MaKpO3BOJIOLINU

bubnunoreka [IOK
https://m.edsoo.ru/863e9cl
e

HeobpaTtumocTs
IBOJIIOLIUHT

10

Hcropus ku3HU Ha
3eMiie ¥ METOBI €€
H3YyUYeHUS

11

['ummoresnl

bu6muoreka [JOK



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

TIPOUCXOXKICHHSI )KU3HU
Ha 3emiie

https://m.edsoo.ru/863eab5a
6

Pa3zBurtue xu3Hu Ha

but6mmoreka [JOK

12 | 3emue mo spam u 0 https://m.edsoo.ru/863ea6b
nepuoiam e
OCHOBHBIE ATaIlbl
ABOJIIOLIUU
pacTUTENBHOTO U
’)KMBOTHOT'O MHDA. bubnuoreka [HJOK

13 | IIpaktuueckas pabora 0.5 https://m.edsoo.ru/863ea8b
Ne 1 «M3yuenne %
HCKOIIA€MbIX OCTaTKOB
PacTEeHUI U )KUBOTHBIX
B KOJUTCKIIHSIX)»
CoBpeMeHHas cuctema bubmmorexa LIOK

14 0 https://m.edsoo.ru/863ea48
OPraHU4YeCcKOro Mupa o
DBOJIIOIMS YEIOBEKa bubmmorexa IOK

15 0 https://m.edsoo.ru/863eac?
(anTpoOmorexnes) c
JIBrKy1me cuibl bubanoreka [IOK

16 | (cdaxTopsr) 0 https://m.edsoo.ru/863ead4
aHTpOIIOreHe3a 4

17 OCHOBHBIE CTaIUHU 0



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

9BOJIIOIIMH YCJIOBCKA

18

YenoBeueckue Pachbl U
IIPpUPOAHBIC aJdallTallun
YCIIOBCKaA

butmmoreka [IOK
https://m.edsoo0.ru/863eaea
2

19

KoHTtponpHas pabora
10 TEME:
«Bo3HuKHOBEHHE U
pa3BUTHE )KU3HU Ha
3emiie»

20

DKONOTHus Kak HayKa

21

Cpenbl oOuTaHus u
IKOJIOTHYECKHE
dakTopbl

bubmmoreka [IOK
https://m.edsoo0.ru/863eafec

22

AOuoTuyeckue
dbakTopsI.
JlaGopartopnas paboTa
Ne 3.
«Mopdonornyeckue
0COOEHHOCTHU pacTEeHUIN
U3 Pa3HBIX MECT
OOUTAHUS.
JlaGopaTopnast paboTa
No 4. «Bnusinue cBeta
Ha POCT U pa3BUTHE
YEepEHKOB KOJIeyca»

0.5

bubnmunoreka LIOK
https://m.edso0.ru/863eb10
e



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

but6mmoreka [JOK

23 | buorudeckue hakTopsl 0 https://m.edsoo.ru/863eb34
8
OKOJIOTUYECKHUE
XapaKTEPUCTUKU
MIOMYJISILINH.
24 HpaKTI/I‘{eCKE.l.SI pabota 0.5
No 2 «IloncuéTt
TJIOTHOCTH TIOMYJISIITANA
pa3HbIX BUIOB
pacTeHU»
CoobmecTBa bubnuoreka [{JOK
25 | opraHu3MoB — 0 https://m.eds00.ru/863eb46
OmoIIeHO3 a
DKOJOTHYECKHUE bubmmorexa LIOK
26 0 https://m.eds00.ru/863eb46
CHUCTEMBI (3KOCUCTEMBI) 3
OcHOBHBIE MOKA3aTEIU
9KOCUCTEMBI. bubmmoreka [IOK
27 | Dxomormyeckue 0 https://m.edso00.ru/863eb5f
nupamubl. CBoOMCTBa a
skocucteM. Cykieccust
28 IIpuponnsie 0

O9KOCHUCTCMBI



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

AHTpONIOT€HHBIE

29 1 0
HKOCUCTEMBI
buocdepa — bubnuoteka [IOK

30 | rnobGambHas 1 0 https://m.eds00.ru/863ebb5
AKOCHCTEMa 3eMITU e
3aKOHOMEPHOCTH bubnuoreka [HJOK

31 | cymiecTBOBaHHS 1 0 https://m.edso0.ru/863ebd1
oumocdepsl 6

39 YenoBeuecTBo B 1 0
ouocdepe 3emiu
CocymiecTBoBaHHE bubmmoreka [IOK

33 | npuponsl u 1 0 https://m.edsoo.ru/863ebal
YeJI0BEYECTBA €
KonTponsnas pabora

gq | O TeMe: «CoobmiecTBa 1 0
U DKOJIOTUYECKHE
CUCTEMBD»

OBIIEE KOJIMYECTBO
34 2.5

YACOB I10 [TIPOI'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
IMPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buosnorus, 10 knace/ benses J.K., Aemmmui I'.M., Ky3uenosa JI.H. u npyrue; nox
penakuueit bensesa [1.K., Ipimmuna .M., Axkunonepuoe o6miectBo «31aTtenbcTBO
«IIpocBemenue»

* buosnorus, 11 knace/ bensies J1.K., bopogun.M., Iemmiun .M. u apyrue; noj
penakuueit bensesa [1.K., Ipimmuna I'.M., Axkunonepuoe o61miectBo «M3maTeabcTBO

«IIpocBemenune»

METOAUYECKHE MATEPUAJIBI JISA YYUTEJIA
Yuebnuk: benses [[.K., demmmmn I'.M., Ky3naenora JI.H. u ap. / Ilox pen. bensera

J.K., Ipivmuia .M. buonorus. 10 kmacc (6a30Bsiif ypoBeHb) — M.: IIpocBerieHue,

2019 (®I'OC)

OCHOBHEBIE U JOIIOJIHUTCIIbHBIC I/IH(l)OpMaIII/IOHHI)IG HCTOYHUKH, pPCKOMCHIYCMBIC

YYaIMMCS U UCTIOb3yEMBIE YUUTETIEM (CalThl, KOMITbIOTEPHBIE MPOTPAMMBI U T.11.)

1. Kosnora T.A., Kyumenko B.C. buonorus B Tabnumax 6-11 xmaccer. CripaBouHoe

nocobue. - M.: JIpoda, 2002;

2. baryeB A.C, I'ynenkoBa M.A., Enenesckuii A.I'. buonorus. bonpmioi

CIPABOYHUK JJIS IIKOJIBHUKOB U TIOCTYMAOUINX B BY3HL. - M.: [Ipoda, 2004;

3. bonrosa U.B. Coopuuk 3a1a4 mo OO1mieit 6M0I0THH 17151 TOCTYHAIONIUX B BY3HI. -

M.: «Onukc 21 Bex» «Mup u ob6pazoBanuey, 2005;



4. MennukoB b.M. bruonorus: ¢hbopMsl B YPOBHHU KH3HH: TOCOOME s yyarnuxcst /

b.M. MenHukoB. - 2-e u3., nepepad. - M.: IIpocsemenue, 2006r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

HHTepHET — pecypehl AJIsl yUUTEIS:

MULTIMEDIA — nognepxka npenmera: 1 C o6pazosanue. buonorus 10-11 xo1.

CeTtb TBOpUeckuX yuuteneid. CooOIIecTBO yUUTEICH OHONIOTHH

buonorus.py http://www.biology.ru/

denepanbHBIil HHCTUTYT Nienarornyeckuii u3mepenunii http://old.fipi.ru/
http://edu.ru/ — dbenepanbhbiil moptan — Poccuiickoe oOpa3oBaHue, €IUHOE OKHO
J0CTyIa K 00pa3oBaTeIbHBIM pecypcam.

http://festival.1september.ru/ — caiit ®ectuBans nenarormueckux uaci « OTKPHITHIN
ypOK» m3aarenbckoro qoma «IlepBoe ceHTAOPs, OTKPBITHIN MeAarornuecKuii
(opym.

http://www.drofa.ru/for-users/teacher/help/pasechnik/


http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
http://festival.1september.ru/
http://www.drofa.ru/for-users/teacher/help/pasechnik/

HToroseiii Tect o onosoruu B 10 Kiacce
IHosscHUTEILHAA 3AIINCKA.

Pabora cocroutr u3 3-x yacreil, Bkatoyarouux 22 3aganus. Ha BeimonHeHue paOoThl
orBoautcs 40 MuHyT.

Yacte 1 comepxut 15 3amanuii. K kaxxaoMy 3a7aHuio NpuBOAUTCA 4 BapuaHTa OTBETOB,
U3 KOTOPBIX TOJIBKO OJIUH BepHbIH. Ilpw BeIMonHeHMM 3amaHuii yactu 1 oOBemute
KpY>KKOM HOMEp BBIOPAHHOI'O OTBETA B 3K3aMeHalMOHHOU pabote. Ecau Brl 0OBenu He
TOT HOMEp, TO 3aYEPKHUTE €0 KPECTUKOM U 0OBEAUTE HOMEP MPAaBUIBHOTO OTBETA.

Yacte 2 BritouaeT 4 3a1aHus: 2 3aaHUs Ha BBIOOP TPEX BEPHBIX OTBETOB U3 LIECTH, 2
3aJjaHusl Ha COOTBETCTBHE, HEOOXOUMO 3aMKCcCaTh COOTBETCTBUE BCEX MOHATHUI MEpPBOTO
Y BTOPOro CTOJIONKOB. Eciii COOTBETCTBHE CleNIany HEBEPHO, TO 3a4EPHUTE €T0 U PAIOM
3aMMILINTE BEPHBIN OTBET.

Yacte 3 Brimrovaet 3 3aganus. JlaTh pa3BepHYTHIA OTBET HA BOIIPOC.

CoBeTyro BBITIONHATH 3aJaHUsS B TOM IOPSAKE, B KOTOPOM OHHU JaHbl. i1 3KOHOMUU
BpEMEHU TPOITyCKANWTE 3a/IaHus, KOTOPHIE HE YIA€TCs BBITIOJHUTH CPa3y, U MEPEXOIUTE K
cienyromieMy. B ocraBineecss BpeMs BEPHHTECh K TMPONYIICHHBIM  3aJIaHUSM.
[TocTapaiiTech BBIMOJHUTH KakK MOXHO OOJIbIIEe 3aJaHUd W HaOpaTh HamOOJbIIEe
KOJIMYECTBO 0aJIjIOB.

OuennBaHue Tecra.
3a kakJ10€ MPaBUIILHO BHITIOJIHEHHOE 3aaHue 1 yacTu Hauucnsercs 1 6amn. 3ananus
YyacTH 2 OICHMBAIOTCA B 2 Oaia, yactu 3 — 3 Oaia.

MakcuManbHOE KOJINYECTBO 0aJLIOB 32.

0—-10 0an0B 11- 18 6annoB 19 -25 6anaa 26 - 32 das10B

«2» «3» «“4» «5»




OTBETHDI: 1 Bapuant
YacTtbA

3a BepHOE BBITIOTHEHUE KaKI0TO U3 3adaHuil A1-Al5 BeIcTaBisieTCs OquH Oa.

Ne OtBer Ne OtBer
3aJaHus 3aJaHus

Al 1 A9 4
A2 1 Al0 2
A3 3 All 1
A4 4 Al2 1
A5 1 Al3 4
A6 1 Al4 4
A7 1 AlS 2
A8 2

Yacteb

[TpaBunbHO BRIIONHEHHBIE 3a1aHus B1-B4 onennBaioTcs cienyrommm oopasom: 2
Oamna — HeT omKOoK, 16amn — momyiieHa oaHa ournbOka, 0 0amioB — JOMYIIEHBI JBE U
0oJsiee OIMOKHU WIIM OTBET OTCYTCTBYET.

Ne 3apanus Ot1Ber
Bl 124
B2 134
B3 122112
B4 112212

YacteC

C1. B anmnapate ['onb1ku HaKaIruIMBalOTCS BELECTBA, KOTOPbIe 00pa3yoTCs B KIIETKE.
O6pa3yromuecs B OpraHOU/IE JIM30COMbBI PA3HOCST BELIECTBA MO KJIETKE U yYaCTBYIOT BO
BHYTPHUKJIETOYHOM IHILEBAPCHUU.

C2. Oumunlbku B mpeasioxkeHus1x 3, 4. 1. Tenernueckuii KO MpeACTABISIET COOOM
(dbopMy 3anucH HacIEACTBEHHOW MH(OPMAIIMH B MOJIEKYJIaX HYKJIEMHOBBIX KUCTIOT. 2.
Kaxxpiif ren koaupyet nHdopmanuio o0 0THON MOJIEKYJIe OPTaHUIECKUX COCTMHECHHUIA:
JUTIWIOB, YTAEBO0B, OenkoB. 3. Ko BK/IFOYaeT BCe BO3MOXKHBIC COUCTAaHUS U3 YeThbIpex
HYKJICOTUIOB. 4. Y pa3HbIX OPTaHU3MOB OJIMH U TOT K€ KOJOH HECET HHPOPMAITUIO
OOIMHAKOBBIX AMHHOKHCIIOTaX. 5. 30BITOYHOCTD KOJIa BBIPAKACTCS B TOM, YTO
HEKOTOPBIE AMHUHOKHUCIIOTHI KOJUPYIOTCS HECKOJIBKUMU KOJIOHAMHU, WU TPUILICTAMH.

C3. 15 nykneorunoB B u-PHK u 5 aMmuHoKucI0T B MOJieKyJie O6enka, T.K. OJIHY
aMHHOKHCIIOTY KOAUPYET 3 HYyKJIEOTH .



OTBETDI: 2 Bapuanr
YacTtpA
3a BepHOE BBHITIOJIHEHUE KaXKI0T0 U3 3a1anuii A1-A1S BwicTaBisieTcss OAUH Oasl.

Ne OTtBeT Ne OTtBer
3aJJaHuA 3aJaHuA

Al 4 A9 4
A2 1 A10 1
A3 3 All 1
A4 4 Al2 2
A5 4 Al3 3
A6 1 Al4 4
A7 4 Al5 2
A8 2

Yacreb

[IpaBunpHO BhIOIHEHHBIE 3a1aHus B1-B4 onenuBatorcs cienyromum odpazom: 2
Oamna — HeT omKOoK, 106am1 — momyiieHa oaHa ournbOka, 0 0amioB — JOMYIIEHBI JBE U
Oosiee OIMOKH UM OTBET OTCYTCTBYET.

Ne 3apanus OtBer
Bl 126
B2 134
B3 121221
B4 21212

YacrsC

C1. B nu3ocomax HaxoaaTcsi pepMEHTHI — BEIIECTBA, KOTOPbIE YYaCTBYIOT BO
BHYTPHUKJIETOYHOM MuuieBapeHnu. [loaToMy npu noBpexaeHnn 000I04YeK JIN30COM BCe
CTPYKTYPbI KJIETKH PACIIENATCSA U KJIETKA MOTUOHET.

C2.0mnb6ku B npenoxenusx 3, 4. 1. I'enernueckuii kon npencrasisieT coboit popmy
3aMycH HACJIEeICTBEHHON MH(POPMAIIUY B MOJIEKYJIaX HYKJIEHHOBBIX KUCTOT. 2. Kaxprii
reH KoJupyeT uH(popMaInio 00 0OJHON MOJIEKyJie OpraHM4eCKUX COeAMHEHUN: TUITUA0B,
yIaeBo10B, 6enkoB. 3. Ko BkiItouaeT Bce BO3MOXKHBIE COUETAaHUS U3 YeThbIpex
HYKJIEOTHIOB. 4. Y pa3HbIX OPraHU3MOB OJIMH M TOT € KOJOH HECET NH(OPMAIHIO
OOIMHAKOBBIX aMUHOKHUCIIOTAX. 5. I30BITOYHOCTH KOJIa BRIPAXKACTCS B TOM, UTO
HEKOTOpble AMUHOKHUCIIOTHI KOAUPYIOTCS HECKOJIBKUMU KOJOHAMU, WIIA TPUILIETAMHU.

C3. YuactBosaino 11 t-PHK u 33 nykneoruna B u-PHK.



HNrorosasi koHTpoJibHasi padoTa mo ouosiorum 10 kiaacc. Bapuanr 1
damuinsa Uvsa

YacTtbA
Ilpu evinonnenuu 3adanuii AI-A15 u3 uemovipex npPeodIOHCEHHBIX BAPUAHNOB
evlOepume 0OUH 8ePHbLIl.
AlUccnenoBanue 3TanoB OMOCUHTE3a OeJIKa OCYIIECTBICHO METOIAMU HAyKH
1) Ouoxumuu
2) TEHETHUKH
3) aHaromuu
4) sKoJIOruU
A2 benku — pepMeHTbI, KOTOPbIE BBIMOIHSIIOT (PYHKLINIO
1) yckopeHHs IpOTEKaHWs OMOXUMHUYECKUX PEaKIUil
2) obOecrieueHne UMMYHHBIX PEaKIIUi
3) XpaHeHHWe HACJICCTBCHHON HH(OpMauu
4) 3amacaHus SHEPTUH
A3 Pa3Butre coBpeMEHHON OMOJIOTMYECKON HAyKH TOJATBEPAMIIO MOJIO0KEHUE KIETOYHOM
TEOPUU O TOM, YTO
1) HOBBIC KJICTKM BO3HHUKAIOT ITyTEM JICJICHUS CYIIECTBYIOIIUX KIETOK
2) HOBBIC KJIICTKU CO3AI0TCS M3 HEKJIETOYHOTO BEIIECTBA
3) CXOIHBIE IO CTPOCHHUIO KJICTKH 00Pa3yrOT CHCTEMbI OPTaHOB
4) KJIETKH pa3HbIX OPTaHU3MOB 00JIaJAI0T PA3HBIM TUIAHOM CTPOCHHUSI
A4 [TocTamMOpuoHaNbHOE pa3BUTHE OpraHu3Ma 0e3 peBpaleHus XapaKTepHO AJIs

1) KOMHATHOW MyXH
2) MEIOHOCHOM ITYeIbI
3) KOJIOpaaCKOro xKyka
4) mepeneTHON capaHuu
AS TpaHCHOPT MOJIEKYJI aMUHOKHUCIIOT BHYTPHU KJIETKU 00ecrieYrBaeT
1) puOOHYKJIEHHOBAs KUCIIOTA
2) monmcaxapu/l IeJUTIII03a
3) TIUIEPHH M KHUPHBIC KHCIOTHI
4) MoHOcaxapu] Ie30KCHprud03a
A6 Ha nepBoMm 3Tarne sHepreTHYecKoro 0OMeHa BEeIIeCTB MPOUCXOIUT
1) pacmenyieHre MaKpOMOJIEKYJI 10 TIFOKO3BI
2) oOpa3oBaHHE KHCIOPOA
3) cunte3 mosiekyn ATO
4) pacuieruieHue MOJICKYJIIbI BOJIBI
A7 CoOCTBEHHBII Fr€eHETUYECKUH anmnapaT COAepKaT OPraHOUAbI KIETKU
1) UEHTPUOH KISTOYHOTO IICHTPA
2) ammapart ["onbku
3) sHIOIUIa3MaTHYECKAs CETh
4) XJIOpOTLIACTHI
A8 B npodasze nepBoro neneHust Meio3a KJICTKH MPOUCXOIUT
1) oOMeH y4acTKaMH MK,y TOMOJIOTHYHBIMUA XPOMOCOMaMHU
2) BBICTpaWBaHHE XPOMOCOM Ha YKBATOPE KICTKH



3) pacxoKICHHE TOMOJIOTHYHBIX XPOMOCOM K ITOJTFOCaM

4) dopmupoBaHUe SIIEPHON 000IOUKH U apa
A9Bupyc, Kak opraiusm, peacTaBiseT co0oi

1) MPOKAPHOTHUYECKYIO KIETKY

2) crnopy O6akTepuu

3) DPYKapHOTHYECKYIO )KUBOTHYIO KIIETKY

4) HYKJIEHMHOBYIO KHCIIOTY B OEIIKOBOM 000JI0UKE

A10 B ocHOBe 10710BOT0 crioco0a pa3MHOKEHHUs 0COOEH JIEKHUT MPoLiece
1) muTO3a
2) Meiio3a
3) JencHUs KIETKU MOIOIaM
4) crnopooOpa3oBaHUS
A11 BremHoBy1o a3y poTocuHTE3a MPOUCXOAUT
1) oOpa3zoBaHHE MOJIEKYJI TJIIOKO3BI
2) oOpa3oBaHHE KHUCIOPOIa
3) 3amacaHue SHEPTUU B CBA3SIX MOJIEKyT TD
4) cuHTE3 MOJICKYJ BOJIBI
A121TpokaprOTHYECKUMH OPTraHU3MaMH SIBJISTIOTCS
1) BupycCHI
2) Oaktepuu
3) mpocreiiime )KUBOTHBIC
4) 3eneHbIC BOJOPOCITH
A13 Marpurieii 1151 cuHTe3a 0enka B KJIETKE CITYKUT MOJIEKyJa
1) ne30KCHPUOOHYKICHHOBOM KHUCIIOTHI
2) unpopmarmonHoit PHK
3) aneHo3uHTPHU(OCHOPHOIH KUCIOTHI
4) pubocomuoii PHK
A14 [To HaGopy XpOMOCOM OTJIMYAIOTCS KIIETKH, KOTOPhIE 00pa3yrOTCs B pe3yibTaTe
1) MHTOTHYECOTO JCICHUS
2) 0ecroyoro pa3MHOKEHUS
3) BEreTaTUBHOIO Pa3MHOKCHHUS
4) wmeiio3a
A1S5 Bepnsl 11 cienyromue CyKIaeHus
A. XJ0por1acTel UMEIOTCS B KJIETKAaX PACTCHUN M dKUBOTHBIX.
b. KaBymeMOpaHHBIM OpraHOUIaM KJIETKH OTHOCSITCS: pUOOCOMBI, TH30COMBI,
MUTOXOHIPUH, TUTACTHUJIBL.
1) BepHO TOJNBKO A
2) BepHO TONbKO b
3) BepHBI 00a CyKICHUS
4) 00a CyXICHUS HEBEPHBI



Yactr B

Omeemom K 3a0anuam Imoi yacmu (B1-B4) aenaemca nocnedoeamenvnocms yughp.

Kasxxcoyw wugpy nuwume
npuBeOeHHbIMU 00PA3UAMU.
B 3a0anuax B1-B2 evioepume mpu 6epuvix omeema u3 uiecmu
B1 Jlunuael B KJIeTKE BHINOIHSAIOT (QYHKIIUN

1) 3amacaroryro

2) peryasTopHYIO
3) TpaHCIOPTHYIO

4) (hepMeHTaTUBHYIO

5) IBUraTeIbHYIO

6) SHepreTHYeCKyro
3anumuTe B TAOIUIy BEIOpAHHBIE HU(PHI.

6

OMOEbHOU  KlemouKe

6

coomeemcmeuu

c

B2 B nporecce rameTorenesa

1) oOpa3yroTcs MOJIOBbIE KIETKH

2) 00pa3yrTcs COMaTUIECKHE KICTKH

3) yMEHbBINAETCS BABOE YHCIO XPOMOCOM

4) 00pa3yroTCsl KJIETKU C pa3HbIM TEHOTHIIOM

5) 00pa3yroTcs KIETKH ¢ OJMHAKOBBIM T'€HOTUIIOM

6) 00pa3yroTCs KISTKHU ¢ JUILIOMIHBIM HA0OPOM XPOMOCOM
3anumuTe B TaOIUIYy BHIOpAaHHBIE LIU(PBHI.

B 3a0anusax B3-B4 k kaxcoomy riemenmy nepeozo cmoioua noodepume

COOMEEemMCmEyIOuWUIlL J1eMeHN 6MOPO20 U 3anuuiume ¢ maodauyy vlopannvle yu@pol

noo coomeemcmeyouiumMu oyKeamu

B3 YcTraHoBHTE COOTBETCTBHE MEXKY XapaKTEPUCTUKOW OOMEHA BEIIECTB B KIIETKE U €ro

BHIOM

XAPAKTEPUCTUKA

BU1JI OBMEHA BEIIECTB

A) IPOUCXOAUT B TUZ0COMAX, MUTOXOHIPHSIX
b) npoucxoaut B pubocomax, xjoporiactax
B) opranunueckue BeliecTBa paciierisoTcs
I') oprannueckue BeuecTBa CHHTE3UPYIOTCS
J1) ucnonb3yeTcst 3Heprus, 3aKioueHHas B Moyiekyjaax AT®
E) ocBoGoxmaercs sHeprust u 3amacaercs B Mojekyinax ATO
3anumuTe B TaOIUILy COOTBETCTBYIONIUE U PHI.

1) sHepreTUYeCKUiA
2) miacTu4ecKui

A

b

B

r




B4 YcranoBuTE COOTBETCTBUE MEXAY XapaKTEPUCTUKON OpraHouaa KIETKU U €ro BUJOM
XAPAKTEPUCTUKA OPI'TAHOM /I KJIETKHA
A) cucTemMa KaHaJbIIEB, MPOHU3BIBAIOIIUX

LUTOIIa3My 1) komruteke ['onmbmxu

b) cucrema ymomeHHbIX

MeMOpaHHbBIX HUIUHIPOB 2) BHAOIUIA3MAaTUYECKAs CETh

Y Ty3BbIPbKOB

B) Ha MmemOpaHax MoryT pa3MemaThcsi puOOCOMBI

I') ydacTBYIOT B (hOpMHPOBAHUU JIU30COM

J1) oOecrieunBaeT nepeMenieHue OpraHndeCcKuX BEIIECTB

B KJIETKE
3anuimuTe B TaOJIHUIy COOTBETCTBYIOMINE TIU(PHI.

A b B r Ji|
YacteC

JIna omeemoe na 3a0anusn CI-C3 3anumume cnavana nomep 3aoanus (C1 u m.o.), a
3amem omeem K Hemy.

C1YT0 npou3oiIeT ¢ KJIETKOU, eclii Oy IyT pa3pylieHbl MeMOpaHbl TU30COoM?

C2 Haiigute ommOKy B MPUBEICHHOM TEKCTE. YKaXXUTE HOMEpPA MPEJIOKEHHH, B
KOTOPBIX CJI€JIaHbI OIMOKHU, UCTIPABHTE UX.

1. T'enetnueckuii KOjJ TpeACTaBIsIET coOOW (QopMy 3amucu HacIEICTBEHHOU
uHPOpPMAIIMA B MOJICKYJIAaX HYKJICHWHOBBIX KHCIOT. 2. Kaxnelii TeH koaupyer
uHpopManui0 00 OJHOW MOJEKyJie OpPraHMYeCKHX COSJUHEHUI: IUMUIOB,
yraeBojioB, OenkoB. 3. Koj BkirodaeT Bce BO3MOMKHBIE COUETAHUSI W3 JIBYX
HYKJIEOTHAOB. 4. Y pa3HbIX OpPraHU3MOB OJMH U TOT € KOJOH HeceT
UH(GOPMAILIUIO O PA3HBIX aMUHOKHUCIOTAX. 5. M30BITOYHOCTH KOJIa BBIpAXKaeTcs B
TOM, YTO HEKOTOpPbIE AMUHOKHCIOTHI KOJAUPYIOTCSI HECKOJBKUMU KOJOHAMHM, WIH
TPUILJIETAMHU.

C3 W3BecTHO, 4YTO CUHTE3WpoBaHa OelKoBas MoJieKyna, cocTtodmas u3 11 pasHbix
aMmuHOKHCIOT. Ompenenurte, ckoibko BuaoB TPHK ydacTBOBano B CHMHTE3€ M 4YMCIIO
HyksieotuaoB Ha UPHK.

Hrorosass koHTpoJbHasa padora nmo 6mosorun 10 kiaacc. Bapuanr 2

®amuiusa Ums
YacTtbA
Ilpu evinonnenuu 3adanuii AI-A15 u3 uemovipex npPeodIOHCEHHBIX BAPUAHMOB
evlOepume 0OuH 6epHbLiL
Al. Pa3zBuTue opraHnu3Ma ;kHBOTHOTO OT MOMEHTa 00pa30BaHMsI 3UTOTHI IO POXKICHUS
U3ydaeT HayKa
1) Il'enetuka
2) dusmosorus
3) Mopdomnorust
4) Dmbpuoiorus
A2. Kaxoii ypoBeHb OpraHM3alyy )KUBOTO CITY>KUT OCHOBHBIM OOBEKTOM M3YUYCHHS
IATOJIOTUH?
1) Knerounsrit
2) IMonynsaunoHHO-BUA0BOM




3) buoreoneHoTHYECKUI
4) buocgepHsrii
A3. XJI0pOoIu1acTel UMEIOTCS B KJIETKAX
1) KopHst karrycThr
2) I'puba-TpyTOoBHKa
3) JIucra kpacHoro nepua
4) JIpeBecuHbI CTECOIIS JTUITBI
A4. OCHOBHBIM UCTOYHHKOM SHEPTUU B OPTaHU3ME SBIISIOTCS
1) ButaMuubl
2) depMeHTEHI
3) 'opmonbI
4) YrieBosl
AS. Ponps Matpuiisl B cuaTe3e Mosekys nPHK Beimonnser
1) [MonunenTHaHAS HUTDH
2) [TnazmaTuyeckas MeMOpaHa
3) MeMOpaHa 3HI0IIa3MaTHIECKON CeTH
4) Onna u3 1enei monekysl JJHK

AG6. IIpu porocunTeze KUCIOpOo 00pa3yeTcs B pe3ysibTaTe
1) ®otonn3a BOIBI
2) Pa3noxeHus yriIeKnucioro rasa
3) BoccTaHoBIEHHS YIIIEKHUCIIOTO ra3a J0 TITFOKO3bI
4) Cunreza ATD
A7. Ilpu 6ecriooM pa3MHOKEHUH YHCIO XPOMOCOM B KJIETKaX MaTEPUHCKOTO U
JOYEPHETO OPTaHU3MOB COXpaHseTcs Onarogaps
1) Muro3y
2) Meiiosy
3) OmI01I0TBOPCHHIO
4) PelyKIIMOHHOMY JICJICHHFO
A8. Cunre3 0enka nporuCXouT Ha
1) Anmaparel onbmku
2) Pubocomax
3) 'maakoit SHI0MIa3MaTHYECKOM CETH
4) JIuzocomax
A9. B meradaze muTo3a nporucxoaut
1) PacxoxeHrne XpoMaTHI
2) Y1BoeHHE XpOMOCOM
3) Pa3mernieHne XpoMOCOM B IIOCKOCTH SKBATOPA KJICTKH
4) dopMUpOBaHUE SIICPHOM 0OOTOUKH U SITPBIIIEK
A10. B 6akTepHanbHOil KIETKE HET
1) O6ocobneHHOTO siApa
2) KiietouHoit cTeHKH
3) Lluroruiazmbl
4) Pubocom
A1ll. K aByxMeMOpaHHBIM OpraHOUaM KJIETKU OTHOCST
1) MUTOXOHPUY U TUTACTUIBI
2) PuOOCOMBI U KJICTOYHBIH LIEHTP
3) JIuzocomsbl 1 Bakyosiu



4) OI1IC u ammapar ["onbmxu
A12. Ha xakoM H3 3TanioB SHEPreTUIECKOro 0OMeHa CHHTE3UPYIOTCS 2 MOJIEKYJIbI
AT®?
1) I'mukonuza
2) IToaroTOBUTEIBHOTO Tama
3) Kucnopomroro sramna
4) TlocTyIuieHHs BEIIECTB B KICTKY
A13. B cocras mykneotnioB Mosekynsl JIHK He BXoguT a3zoTucroe ocHOBaHUE
1)Anenun
2) I'yanun
3) Vparun
4) Luto3uH
A14. TTocToMOpHOHATBHOE Pa3BUTHE OpraHu3Ma 0e3 MpeBpaIIeHHs XapaKTEPHO IS
1) KomuaatHOU MyXu
2) MeoHOCHOM MueJIb
3) Komopazackoro xyka
4) INepeneTHoi capaHdu
A15. Kakue BemiecTBa BBITIOJHSAIOT B KJIETKE HHPOPMAIIMOHHYIO (DyHKIIHIO?
1) Benku
2) HykJ1eMHOBBIC KHCIIOTHI
3) AT®
4) JIunu el
YacrsB
Omeemom K 3a0anuam moiu wacmu (B1-B4) asnaemca nocinedosamenvhocmo yugp.
Kaxieoyrww uugpy nuwume 6 o0moenvHoUl Kiemouke 6 COOMEEmCcmeuu ¢
npueedeHHbIMU 00PA3UAMU.
B 3a0anuax B1-B2 evioepume mpu éeprvix omeema u3 uiecmu
B1. buosiornyeckoe 3HaYeHNE Meil03a 3aKII049aeTcs B

1)

npeaoTBpallCHUU YABOCHUA YUCJIa XPOMOCOM B KAXKIOM HOBOM ITOKOJICHUH

2)

O6pa30BaHI/II/I MYJXCKHUX U )KCHCKUX I'aMCT

3
) 00pa3oBaHUU COMAaTHYECKUX KIIETOK

4)

CO31aHHUHN BO3MOXHOCTEM BO3HMKHOBEHHS HOBBIX T€HHBIX KOM6I/IHaL[PII>’I

5)

YBCIIMUCHUHN YHCJIa KJIECTOK B OPraHU3ME

6)

KpaTHOM YBEJIMYEHUU Habopa XpOMOCOM

3anumure B TaOIUIly BIOpaHHbIE IIUQPBHI.

B2. B npoiiecce oBorenesa
1) oOpa3yroTcs MOJIOBbIC KICTKU
2) 00pa3yroTcs COMaTHYECKHE KIETKH



3) yMeHbIIAeTCsi BABOE YUCIO XPOMOCOM

4) 00pa3yroTcs KJIETKH C pa3HbIM FeHOTHIIOM

5) 00pa3yroTcs KISTKU ¢ OJIMHAKOBBIM TCHOTHUIIOM

6) 00pa3yroTcs KIETKHU C JUIJIOUIHBIM HA00POM XPOMOCOM
3anuimuTe B TaOIHITy BRIOpaHHBIC ITU(PHI.

B 3a0anusax B3-B4 Kk kaxcoomy snemenmy nepeozo cmoioua noooepume
COOMEEeMCmEYIOWUIL J1eMEHN 6MOPO20 U 3anuuiume ¢ maodauyy vlopannvie yu@pol
nOO0 COOMeemcmeyuwuMu OyKeamu

B3. YcraHoBHTE COOTBETCTBUE MEXAY TPU3HAKOM HYKIJIEHHOBOM
KHUCJIOTEI U €€ BUJIOM.

HNPUIHAKW HYKJIENHOBDBIX BUIbI HYKJIENHOBDBIX
KUCJOT KUCJIOT
A) COCTOHUT U3 ABYX NOJIMHYKICOTHIHBIX 1) JHK
LeNe, 3aKpyYEHHBIX B CIUPAIIb 2) nPHK

B) cocTtouT U3 0AHON MOJUHYKICOTUAHON
HECIUPATU30BaHHOMW L€

B) niepenaer HaCIEACTBEHHYIO
nH(popMaLMIoO U3 sApa K pudocome

I') saBiIAETCSA XpaHUTEIEM HACIEACTBEHHOM
nHpopManun

JI) cocrout u3 HykseotuaoB: ATI'T]
E) cocrout u3 nykneotuaos: AYI'1]

3anuiuTe B TaOIUIy COOTBETCTBYIOUINE LIU(PBHI.

A B B r il E

B4. YcraHOBHTE COOTBETCTBUE MEXIY OCOOCHHOCTBIO ITpoIiecca 1

€ro BUJIOM.
OCOBEHHOCTBDB ITPOIIECCA BUJ/IIIPOIIECCA
A) TIPOUCXOJUT B XJIOPOTJIACTax 1) ¢orocunte3

2) TIUKOIU3
B) cocTouT U3 CBETOBOI U TEMHOBOI1 (a3

B) o06pa3yercs nupoBUHOTPAIHAS KUCIOTA
I') mpoucxXoIuT B LIMTOIIA3ME

JI) KOHEYHBIN NPOIYKT — IJIIOK03a

E) pacmennenue rirroko3sl

3anumure B TaOIUIy COOTBETCTBYIOLIUE IIU(PHI.

A B B T i E

YactsC



Jna omeemoe na 3adanusn CI-C3 ucnonv3yitme omoenvHnulil aucm. 3anuuiume
cnauana nomep 3aoanus (C1 u m.o.), a 3amem omeem K Hemy.

C1. U3BecTHO, uTO anmnapat ['oabaku 0cCOOEHHO XOPOIIO PA3BUT B XKEJIE3UCTHIX KIETKaX
HOJKEITY0UHOM kKenne3bl. O0BsICHUTE 3TOT (PaKT, UCTIOIB3YS 3HAHUS O QYHKITUSX 3TOTO
OpraHouja B KJIETKE.

C2 Haiigute ommOKy B MPUBEJCHHOM TEKCTE. YKaKUTE HOMEpa MPEAJIOKECHUM, B
KOTOPBIX C/IENIaHbl OITMOKU, UCTIPABbTE UX.

2. T'eHermueckwii KOJ TIpEACTaBIsET CO0OM (opMy 3amuch HACJIEICTBEHHOM
uHpOpMAIMM B MOJIEKyJaX HYKJIECHMHOBBIX KHCIOT. 2. Kaxaplii reH KoaupyeT
uHpopMalUi0 00 OJHOM MOJEKyJle OpPraHMYeCKUX COCAUMHEHHI: JUIUAOB,
yraeBojaoB, OenkoB. 3. Kona BkiIodyaeT Bce BO3MOMKHBIE COYETaHUS U3 JIBYX
HYKJI€OTUA0B. 4. VY pa3HbIX OpPraHU3MOB OJMH M TOT XK€ KOJOH HECET
UH(GOPMALIUIO O PAa3HBIX aMUHOKUCIOTax. 5. M30BITOYHOCTH KOJa BBIpaXkaeTcs B
TOM, YTO HEKOTOPHhIE aMHUHOKHUCIIOTHI KOJUPYIOTCS HECKOIBKUMHU KOJIOHAMH, WA
TPUILIETAMHU.

C3. Yuacrok nenu JAHK, konupyromuii neEpBUYHYIO CTPYKTYPY IMOJIUIENTHAA, COCTOUT
u3 15 nykneorunos. Onpenenure yrucio HykieoTunoB Ha ”PHK, koaupyromnmx
AMUHOKHUCJIOTHI ¥ YMCIIO AMHHOKHCIIOT B MOJIeKyJie Oenika. OTBET MOsICHUTE.



