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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mnporpaMMmbl IO OHOJOTMM TEOPETUYECKYIO OCHOBY Ui ONpEEiIeHUs MOAXOI0B K
(dopMupoBaHUIO coaepkaHus yueoHoro npeameta «buosorus» cocraBuiu: KoHuenryainsHeie nonoxenus I'OC COO
0 B3aUMOOOYCJIOBJICHHOCTH II€Jei, Colep)KaHus, pe3yibTaTOB OOy4YeHHMs M TpeOOBaHMN K YPOBHIO MOJrOTOBKH
BBIITYCKHUKOB, TIOJIOKEHUSI 00 OOIIMX IENsIX M MPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI
cpeanero obuiero oopasoanus B Poccuiickoii deaepariuu, a Takke MOJ0XKEeHUs o crenuduke 6uoaoruu, eé 3HaueHuu
B MO3HAaHUM >KMBOW MPUPOABI M OOECHEeUYEeHHUU CYIIECTBOBAHUS 4YeloBeueckoro obmiectBa. CoriacHO Ha3BaHHBIM
MIOJIOKEHUSIM, OTIpe/IeJIEHbl OCHOBHBIE ()YHKIIMH IIPOTrPaMMBI TTO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo 6uosoruu Ja€T MpeacTaBieHue O LEesiX, 00 001el cTpaTerud 00yueHust, BOCIIUTAHUS U Pa3BUTHUSA
oOydaromuxcs cpeAcTBamMu yueOHoro npeamera «buonorusy, onpenenser o0s3aTesIbHOE MTPEAMETHOE COIEpKAHUE, €T0
CTPYKTYpPY, paclpeielieHue Mo pas3iesiaM U TeMaM, PEKOMEHIyeMYI0 IOCJIeI0BAaTEeIbHOCTh H3Y4YEHHUS Y4eOHOTO
MaTepuaia ¢ Y4€TOM MEXIPEIMETHbIX M BHYTPUIPEIMETHBIX CBsS3€H, JIOTHKH 00pa3oBaTeNIbHOTO IpoIllecca,
BO3PACTHBIX OCOOEHHOCTEW 00yYaroIuXCsl.

B nporpamme 1no 6uosioruu Takke y4uTHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM H
OpEeIMETHBIM  pe3yjibTaTaM  0o0yueHus B (GOPMHUPOBAHMUM  OCHOBHBIX  BHJIOB  Y4EOHO-TIO3HABATEIHHOU
NEeATEeITbHOCTH/YUEOHBIX EUCTBUN 00YyUYatOIIMXCs IO OCBOCHHUIO COJEP KaHUsI OMOIOrHYecKoro oopa3oBaHusI.

B mporpamme mo Owuonorum (10—11 kmaccel, 6a30BbIi YpOBEHB) peajvu30BaH MPHUHIUI MPEEMCTBEHHOCTH B
W3y4YeHUH OMOoJIOruH, Oaromaps 4eMmy B HEW IMPOCMAaTpUBACTCS HANPABJICHHOCTb HA Pa3BUTHE 3HAHUM, CBA3AHHBIX C
dbopMHUpOBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, IIEHHOCTHBIX OPHEHTAIMH JIMYHOCTH, 3KOJIOTHYECKOTO
MBIIIJICHUS, TIPEJCTABICHUN O 3JOPOBOM 00pa3e KU3HHU M OEPEKHBIM OTHOIIEHHUEM K OKPY’KAIOIIeH MPUPOTHON Ccpeie.
[ToaToMy Hapsmy ¢ U3ydeHHEM OOIIEOMOTOTHYECKUX TEOPHH, a TaKKe 3HAHWI O CTPOCHUU JKUBBIX CHCTEM Pa3HOTO
paHTa M CYIIHOCTH OCHOBHBIX TPOTEKAIONIMX B HUX TMPOIECCOB B MpOrpaMMe MO OWOJOTHH yNEJICHO BHUMAHUE



WCITOJIb30BAHUIO TIOJYYCHHBIX 3HAHWW B TOBCEIHEBHOW JKU3HHW JUIsl PEIICHHS TPHKIAIHBIX 3a71ad, B TOM YHCJE:
PO MIIAKTUKN HACIEACTBEHHBIX 3a00JICBAaHUM 4YeIOBEKa, MEAMKO-TEHETHUYECKOTO KOHCYJIbTUPOBAHMSA, 00OCHOBAHUS
AKOJIOTHYECKHU T1eJIecCO00pa3HOTO TOBEACHUS B OKPYKAIOIICH MPUPOTHON cpeje, aHaau3a BIUSHUS XO3SHCTBEHHOMN
JESTEITHPHOCTH YEJIOBEKA Ha COCTOSIHHE TTPUPOIHBIX U HCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHUE BHUMAHUS K MPUKIATHON
HAIPABJICHHOCTH YYeOHOTO TmpeameTa «bHooTHS» MPOJUKTOBAHO HEOOXOIUMOCTBIO OOCCICUYCHHS YCIOBUH IS
pEeIICHUS OJHOM W3 aKTyalbHBIX 3a/Jad IIIKOJIBHOTO OHWOJIOTMYECKOro O00pa30BaHMs, KOTOpas Ipearoiaraet
dopMupoBaHUE Yy OOYYArONIMXCS CIIOCOOHOCTH QJaNTHPOBATHCS K HM3MEHEHUSM JIMHAMHYHO Pa3BUBAOIICTOCS
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3oBaHUsS 3aHUMacT BaxkHoe MecTo. OHa oOecnedmBacT
dbopMupoBaHUE Yy 00YyYAFOIIMXCS MPEICTABIICHUNA O HAYYHOW KapTUHE MHpA, PACIIUPSET W 0000IIacT 3HAHUS O KMBOU
npupoje, €€ OTIMYUTENBHBIX MPHU3HAKAX — YPOBHEBOW OpPraHM3AIMHM W JBOJIOIUHU, CO3MAET YCIIOBUS JJIS: TIO3HAHUS
3aKOHOB KHBOHW MPHUPOJIBI, OPMUPOBAHUS QYHKIIMOHATHHON IPaMOTHOCTH, HABBIKOB 3I0POBOTO M 0€30IMacHOro o0pasa
’KU3HU, SKOJIOTHUECKOTO MBIIUICHHUS, IEHHOCTHOTO OTHOIICHHS K )KUBOW MIPHUPOJIC U YETIOBEKY.

Bonbmioe 3HavueHrne OMONOTHS WMEET TaKXKe JJIs PEIICHUs BOCIUTATEIBHBIX W PAa3BUBAIOIIMX 3a7a4 CPEIHETO
ob1ero o0pa3oBaHus, conuanu3anu odydaromuxcs. M3ydenne ouonorun odecrieunBaeT yCaoBus 11l GOPMUPOBAHUS
MHTEIJUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETUYCCKOW KYJIbTYpBI, CIIOCOOCTBYET
MHTETpauy OWOJIOTHUECKUX 3HAHWW C TPEICTAaBICHUSAMH W3 JPYTUX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (PHU3UKH,
XUMUH ¥ Teorpadun. Ha3BaHHBIC MONOXKEHUS O MPEIHA3HAYCHUH YIeOHOTo TMpeaMeTa «BHoorus» COCTaBHIIM OCHOBY
JUTSL OTIPEICNICHUs TIOJXO0J0B K OTOOPY M CTPYKTYPUPOBAHHUIO €T0 COJIEPIKaHMs, MPECTABICHHOTO B Mporpamme o
ouomnoruu.

OT6op comepkanuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE OCYIISCTBIEH C IO3HMITUIN
KyJIbTypOCOOOpPa3HOTO TMOJX0Ja, B COOTBETCTBHHM C KOTOPHIM OOydYaromuecs IOJDKHBI OCBOWTh 3HAHHUS M YMEHUS,
3HauYMMBbIE 711 POpMUPOBAHHS OOIIEH KyJIbTYpBhI, ONPEACISIONINE aJeKBAaTHOE MOBEICHUE YEJIOBEKAa B OKPYKAIOMICH



MIPUPOTHON CpeJie, BOCTPEOOBaHHBIC B IMOBCEIHEBHOM KU3HU M MPAKTUUYECKOW nesaTellbHOCTH. Ocoboe MecTo B 3TOH
CUCTEME 3HAHWW 3aHUMAIOT DJIEMEHTHI COJIEepKaHUs, KOTOPBIC CIy>KaT OCHOBOW JUIsi (POPMHUPOBAHUS TIPEICTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTHHE MHpa W IIEHHOCTHBIX OPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIUX
ryMaHHU3aI[uu OMOJIOTHYECKOTO 00Pa30BaHMUS.

CTpykTypupoBaHHE COJAEp)KaHUs y4eOHOrO Marepuala B MporpaMMme MO OHMOJOTHH OCYIIECTBICHO C y4ETOM
NPHOPUTETHOTO 3HAYCHUS 3HAHUKM 00 OTIIMYUTEIIBHBIX OCOOCHHOCTSX KUBOH MPUPOJIBI, O €€ YPOBHEBON OpraHU3aINK U
DBOJIONMU. B COOTBETCTBHHM C O3THM B CTPYKType y4deOHOro mnpeamera «bHONOTHs» BBIJCIEHBI CIETYOININ e
coJepkatelibHble JUHUU: «buojorus kak Hayka. Meroapl HaydyHOro Tmo3HaHUs», «KieTka kak Owuosiormueckas
cucreMay, «OpraHm3M Kak Ouojiorudeckas cucremay, «CrucremMa U MHOT0OOpa3ne OPraHuYecKOro MUpPay, « IBOITFOIIHS
KUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[enp uzydenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJIHHE OOYJAIOIIUMUCS 3HAHUSMU O
CTPYKTYpPHO-(DYHKIIMOHAJIEHOW OpraHW3aIliy JKUBBIX CHUCTEM Pa3HOTO paHra M MPHOOpEeTeHHEe YMEHHH HCIOJIb30BaTh
9TH 3HAHWSI 711 TPAMOTHBIX JCHCTBHIA B OTHOIIEHWU OOBEKTOB YKUBOW MPUPOIBI U PEIICHUS Pa3IMYHBIX KHU3HCHHBIX
poOJIeM.

JlocTkeHre e u3ydeHus yaeOHoro nmpenmera «buonorus» Ha 06a30BOM ypoBHE 0OeCIeYMBACTCS pPEIICHHEM
CJICTYIOIUX 3a/1a4:

OCBOEHHE OOYYAIOIIMMHUCS CUCTEMBI 3HAHUA O OMOJOTHYECKHX TEOPHSX, YICHHAX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
THIOTE3aX, MpaBHJIaX, CIYKAIIMX OCHOBOHW Il (POPMHUPOBAHUS TPEICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE
MHpa, O METOJaX HAyYHOTO IO3HAHUS, CTPOCHHH, MHOTOOOPAa3WU U OCOOEHHOCTSIX JKMUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3alli, BEIIAIOIINXCS OTKPHITUSIX U COBPEMEHHBIX UCCIEIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHue y 00yJarONINXCS MO3HABATEIBHBIX, HHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Tpoliecce
aHaNM3a JIAaHHBIX O MYTAX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TJISIO0B, WAEH M TOJIXOJIOB K M3YyYEHHUIO YKUBBIX CHCTEM
Pa3HOTO YPOBHS OpTraHU3AIUY;



CTaHOBJIEHHE Y 00ydYaronuxcsi oOued KynbTyphbl, (PYHKIIMOHAIBHON I'PaMOTHOCTH, PA3BUTHE YMEHHUM OOBSICHATD U
OLICHUBATH SIBJICHUS OKPY>KAIOIIET0 MUPA KUBOW MPUPOIBI HA OCHOBAHUU 3HAHWHN U OTIBITA, MOJYUYEHHBIX TPU U3YYCHUU
OuoJjoruu,

dopmMupoBaHue y 00y4arOMMXCs YMEHUH WILTIOCTPUPOBATH 3HAUEHUE OMOJIOTWYECKUX 3HAHWW B MPAKTUIECKOU
JeSITeTbHOCTH YeJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIIOTUN U arpoOMOTEXHOIOT A,

BOCTIUTaHUE YOSKIEHHOCTH B BO3MOKHOCTH TIO3HAHHS YEIIOBEKOM KHBOU MPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO
OTHOIIIEHUS K HEH, COONIIOIEHUS ITHUECKUX HOPM TPHU MPOBEJACHUN OMOTOTHUECKUX MCCIIEI0OBaHUN;

OCO3HAaHUE IICHHOCTH OWOJOTMYECKMX 3HAHWW /IS TIOBBIINICHUS YPOBHS OSKOJOTHYECKOW KYIBTYPHI, IS
dopMupoBaHUs HAYYHOTO MUPOBO33PCHUS;

NpUMEHEHUE MPHOOPETEHHBIX 3HAHWW M yMEHUW B TOBCEIHEBHOW XHM3HU JUIsI OLICHKH IIOCIICJCTBHIA CBOCH
NESTENBHOCTU O OTHOIICHUIO K OKpY)Kalouleh cpene, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE M COOJIOJECHUE MEp
pouIaKTUKHU 3a00I€BaHH.

B cucreme cpennero ob6miero oopazoBanus «bruonorusy», nuzydaemas Ha 6a30BOM ypOBHE, SIBIISIETCS 0053aTeNbHBIM
y4eOHBIM MPEMETOM, BXOSIINM B COCTaB MpeIMeTHOM o0nacTi «EcTecTBeHHO-HAyUYHbBIE TTPEAMEThHI.

Jlns u3ydeHust 6MoJIoruu Ha 0a30BOM YPOBHE CpeaHero odero odOpasoBaHust oTBoauTes 68 yacos: B 10 kimacce —
34 qaca (1 gac B Henento), B 11 knacce — 34 yaca (1 yac B Heneno).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBA3b OHMOJOTMM C OOIIECTBEHHBIMHM, TEXHUYECKUMHU U JAPYTMMH €CTECTBEHHBIMU HayKaMU,
¢unocodueid, 3TUKON, 3CTeTUKOW M mpaBoM. Ponb Ouosnornn B (OpMUPOBAaHUU COBPEMEHHON HAay4YHOW KapTHHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metonbl TO3HAaHUA SKMBOM NpHUpPOAbI (HAOMIOAEHUE, HKCIEPUMEHT, OMNHUCaHUE, HU3MEpeHue, Kilaccupukauus,
MOJICIMPOBAHKE, CTATUCTUYECKAsi 00pabOTKa JTaHHBIX ).

JdeMoHCcTpanum:

IToptpetsr: Y. lapsun, I'. Menaens, H. K. Koabsnos, Ix. Yorcon u ®@. Kpuxk.

Tabnuuel u cxembl: «MeToAbl MO3HAHUS KUBOW TPUPOIIBI.

JlaGopaTopHble 1 MPpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «cnonb30BaHUE pa3IMYHBIX METO/IOB MPU U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPTaHU3AIUSA.

XKusbie cuctembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTiMyue >KUBBIX CHUCTEM OT HEOpPraHMYeCKOM
IPUPOJIBL.

CaolicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3allUd OMOCHCTEM: MOJIEKYISPHBIN, KIETOYHBIN, TKAHEBBIH,
OpraHW3MEHHBIN, TONYJISIIMOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOT€OIEHOTHYECKU), OMOoChEpHBIN.

JdeMoHCcTpanum:

Tabnutel u cxembl: «OCHOBHBIE TTPU3HAKH JKU3HUY, « Y POBHU OPTraHU3AINH KUBOU MPUPOIBI.

O6opynoBanue: Mojenbs Mojekyisr JJTHK.

Tema 3. Xumnueckuii cCOCTaAB M CTPOEHHE KJIETKH.

XHAMHUYECKUNA COCTAB KIETKA. XUMHUYECKHE DJIEMEHTHI: MAaKpOJJIEMEHTBbl, MUKPOAIEMEHTH. Boxga M MUHEpalbHbIE
BEILIECTBA.



@OyHKIMU BOJBI U MUHEPAJIbHBIX BEIIECTB B KieTKe. [loanepxanue ocMOTHYECKOro OajiaHca.

benku. CoctaB M cTpoeHHe O€nKOB. AMHMHOKHCIOTBI — MOHOMEpbl OenkoB. He3zameHuMmble M 3aMEHUMBIE
AMUHOKHUCIOTBl. AMUHOKHCIIOTHBIA COCTaB. Y POBHHU CTPYKTYPbI O€IKOBOI MOJIEKYJIbI (IEPBUYHASI, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHAsA CTPYKTypa). XUMUYECKUE CBOMCTBA OeskoB. bruosornueckue GyHKIuu OENKOB.

®epmeHThl — Ouosiornueckue katanuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIN LEHTp, CyOCTpaTHasi ClelU(PpUUHOCTb.
Kodepmentsl. Butamunbl. Otinuus ¢pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTOPOB.

VYrneBoasl: MOHOCaxapuabl (TJI0K03a, pudbo3a U 1e30KcHprub03a), Aucaxapuibl (caxaposa, JaKkTo3a) U MoJIHcaxapuabl
(kpaxmai, TIIMKOIeH, 11eJII0103a). bruosoruueckue pyHKIUU yrieBOI0B.

Jlununel:  Tpurauuepuabl, ¢dochomunuasl, crepounsl. ['mapodunsHO-TUAPODGOOHBIE CcBOMcTBa. buonornueckue
¢yHkuuu nunuaoB. CpaBHEHHE YTIIEBOJOB, OCJIKOB U JUMUA0B KaK HCTOYHUKOB YHEPTUU.

Hyxneunossie kucnotsl: JJHK n PHK. Hykneotuasl — MmoHoMepsl HykiIeMHOBBIX KuciaoT. Ctpoenue u ¢pynkiuu JJHK.
Crpoenune u pynkuu PHK. Buast PHK. AT®: crpoenue u GpyHkiuu.

Hurtonorust — Hayka o kietke. Kinerounas teopus — nmpumep B3auMOACHCTBUS Haed W (PaKkTOB B HAYYHOM MO3HAHUHU.
Metoapl U3y4eHHs KIETKU.

Knerka xak nenoctHas xuBas cucrema. OOIue NpuU3HAKK KIETOK: 3aMKHYTas HapyXHas mMemOpaHa, moiekynsl JJHK
KaK FeHeTUYECKUH amlmnapaT, cucTeMa CUHTe3a Oeska.

Tunbl kneTok: sykapuoTHueckas M HpokapuoTHueckas. OCOOEHHOCTH CTPOCHHUS MPOKAPUOTUYECKOM KIETKH.
Knerounas crenka Oakrepuit. CTpoeHHE JYKapHOTHYECKON KIJIETKH. OCHOBHBIC OTIMYHS PACTUTEIBHOM, JKHBOTHOM M
IpUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKANKUKC, uX pyHkuuu. Ilnasmarnyeckas memOpaHa, eé
cBoiictBa u ¢yHkiuu. [lutomnazma u e€ opranouasl. OgHoMemOpanubie opraHouasl kietku: JIIC, ammapat ['ombmxu,
IM30COMBI. [101yaBTOHOMHBIE OPraHOMIABI KJIETKU: MUTOXOHAPHHM, IUIACTHABL. IIponcxoxkaeHne MUTOXOHAPHUNM M IUIACTHL.
Buner mnactun. HememOpanHbIe OpraHOMIBI KJIETKU: PUOOCOMBI, KJIETOUYHBIM LEHTP, LUEHTPUONU, PECHUYKHU, KTYTHUKH.
OyHKIMU OPraHOMI0B KJIETKU. BKitoueHus.

Anpo — perynatopHslid HeHTp KieTku. CTpoeHue sjapa: sjaepHas 000JI04Ka, KapuoIula3mMa, XpOMAaTHH, SJIPBILIKO.
XPpOMOCOMBL.



TpaHcnoOpT BEIIECTB B KIETKE.

JdeMoHcTpanum:

Iloptpersl: A. Jleenryk, P. I'yk, T. lIlIBann, M. Ilneinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yuikunc, P.
®panknuH, K. M. bap.

HNuarpammer:  «PacnpeneneHue XUMHYECKUX OJJIEMEHTOB B HEXUBOW mnpupoie», «PacmpeneneHue XUMHUYECKHX
AJIIEMEHTOB B JKUBOW MPUPOIE».

Tabnuuel u cxemsl: «Ilepuonnueckas Tabinla XUMUYECKUX 3JEMEHTOBY, «CTpoeHrEe MOJEKYJbl BOAb», «bruocuHtes
oenka», «CtpoeHue Moiekyibl Oenka», «Ctpoenue depmentay, «Hyxneunossie kucnotel. [JHK», «CTpoenue monekymsl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKH», «CTpOeHHE >KMUBOTHOM KIETKW», «CTpOEHHE pPACTUTEIBHOM KIETKNY,
«CTpoeHune mpoKapruoTUYECKON KIeTKn», «CTpoeHue sapa KIeTK», «YTIeBOAbD, «JIunuasn».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O00OpyAOBaHME IS MPOBEICHUS HAONIONCHUM, M3MEpPEHUN, dKCIEPUMEHTOB,
MUKpPOTIpEIapaThl pACTUTEIBHBIX, )KUBOTHBIX M OaKTepHUATbHBIX KIICTOK.

JlaGopaTopHble 1 MPpaAKTHYECKHE PA0OTHI:

JlaGopatopHast pabora Ne 1. «M3yueHue KaTanUTUYECKOW AaKTUBHOCTH (EepMEHTOB (Ha NIpHUMeEpe aMHa3bl WU
KaTasasbl)y.

JlaGopatopnast pa6ora Ne 2. «/3yueHue CTpoeHHUs KIETOK PACTeHM, KMUBOTHBIX M OaKTepUi MOJ MUKPOCKOIOM Ha
TOTOBBIX MUKpOIIpenaparax u uX OMUCaHUEY.

Tema 4. ’KnuzneneaTeJJbHOCTL KJIETKH.

OOMeEH BeIIeCTB, WU METa00IM3M. ACCUMUIIAIINS (TIACTUYCCKU 00OMEH) U JUCCUMIIISITNS (DHEPTETHUYECKUN OOMEH) —
JIBE€ CTOPOHBI €IMHOTO Tpolecca MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUS BEIIECTB U SHEPTHH B TOHMMAaHUHA METa00IM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOQHBIN W reTepoTpodHbIi. Poias depmeHTOB B OOMEHE BEIIECTB U MPEBpPAICHUU
SHEPI'UU B KIIETKE.

®orocunte3. CetoBass u TemHOBas (a3el QorocuHTeza. Peakmuu ¢dotocunresa. DPdekTuBHOCT, (HOTOCHMHTESA.
3nauenne (oTocWHTE3a MJIA KU3HM Ha 3emie. BiusHue ycnoBuili cpenbl Ha (OTOCHHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MPOYKTUBHOCTH y KYJbTYPHBIX PACTEHUH.

XeMOCHHTE3. XeMOCHHTE3UPYIoMne OakTepuu. 3HAaUCHUE XeMOCHHTE3a JIJIs J)KU3HU Ha 3eMIIe.



DHepreTuueckuii 0OMeH B KJeTKe. Paciienyienue BemecTB, BbIACIIEHUE U aKKyMYJIUPOBAaHUE SHEPTUU B KJIETKE. DTarbl
sHepreTuyeckoro obmena. I'nukonus. bpoxkenune u ero Buabl. KucnoponHoe OKHCIE€HUE, WM KIETOYHOE JIBIXaHHE.
OxucnurensHoe pochopunrpoBanue. IPpPEKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peakiiuu matpuunoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus renetnueckoil ”HGOpMALIMK B KIIETKE.
['enetnueckuii ko u ero cBoiicTBa. Tpanckpunius — matpuunbiii cuntre3 PHK. Tpancnsiimus — 6uocunres Oenka. DTambl
tpancisauuu. Kogupoanue aMmuHoOKucioT. Posb pubocoM B OnocuHTe3e Oenka.

Hexknerounsle ¢popmbl sxu3Hu — BUpychl. Mctopust otkpeitust BupycoB (/1. Y. UBanoBckuit). OcoOeHHOCTH CTpOEHUs U
’KU3HEHHOTO 1MKJIa BUpPYcOB. bakrepuodaru. bone3nn pacteHuil, )KMBOTHBIX M YEJIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc
ummyHogeduruta dyenopeka (BUY) — BozOymurens CIIMJla. OOpatHast TpaHCKpUMIMS, peBepTaza U HHTErpasa.
[IpoduakTrika pacpoCTpaHeHHs] BUPYCHBIX 3a00JI€BaHUI.

JdeMoHCcTpanum:

IToptpetsi: H. K. Konbuos, /. 1. UBanosckuii, K. A. Tumupsizes.

Tabnuuel u cxembl: «Tumnbl nutanus», «Meradonuzm», «MHUTOXOHIIPUS», « IHEPTETUUECKUN 00OMEH», «XIIOPOIIacT,
«®otocunrted», «Ctpoenue JIHK», «Ctpoenue u ¢yHkimoHupoBaHue reHa», «CunHte3 Oeinkay, «['eHeTHdyeckuit Koy,
«Bupycw», «bakrepuodarn», «Ctpoenne u sxu3HeHHbIN 1uki Bupyca CITIN1a, 6akrepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-ammiukanuu «Y nsoenue JIHK u tpanckpunmus», «buocunres 6enka», «CTpoeHUE KIETKH,
Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHokeHHe M MHIUBUIYAJIbHOE PA3BUTHE OPTAaHU3MOB.

Kierounslii 1ukii, Wi >KU3HEHHBIM LUK KieTku. MuTepdaza m muros. Ilporeccel, mporekaroniue B HHTEpdase.
Perumukanust — peakmus matpuanoro cuare3a JJHK. Ctpoerune xpoMmocoM. XpoOMOCOMHBIM Ha00p — KapuOTHI. [[UTIIIOMTHBIHI
Y TaIIOUTHBIA XpOMOCOMHBIE Ha0Ophl. XpoMaTuabl. LuTonoruueckre 0OCHOBBI Pa3MHOKEHUS U UHAUBUYATIbHOTO Pa3BUTHS
OpPraHU3MOB.

Henenue knetku — muto3. Ctaguu muto3a. lIpoueccsl, mpoucxoasiye Ha pa3HbIX CTaAUSAX MUTO3a. bromornueckuii
CMBICJI MUTO3A.

IIporpammupyemast rubesnb KIETKH — arnomnTo3.



@opMbI pa3MHOKEHHUS OPraHM3MOB: Oecrojioe M TMoioBoe. Buasl Oecrnonoro pasMHOMXKEHUs: J€JIE€HUE HaABOE,
MMOYKOBAHHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHME, BEreTaTUBHOE pa3MHOKeHHE. VICKYCCTBEHHOE KIOHMPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE JUJIS CEJICKLUU.

[ToioBOE pa3MHOXKEHHE, €T0 OTIANYUS OT OECOIOrO.

Meiio3. Cragum wmenosza. Ilpomeccel, mpoucxonsmiue Ha cTagusx Menos3a. lloBegeHue Xpomocom B MeHo3e.
Kpoccunrosep. buonorndeckuii CMbICI M 3HAUEHUE MEH03a.

['amerorenes — mporiecc oOpa3oBaHUsS TOJIOBBIX KJIETOK y J>KMBOTHBIX. [10JIOBBIE >KeNe3bl: CEMEHHUKH W SIMYHUKH.
OOpa3oBaHue W pPa3BUTUE IMOJIOBBIX KJIETOK — TaMeT (CrepMaro30uj, SIHIEKIeTKa) — CHepMaToreHe3 M OBOICHE3.
Oco0eHHOCTH CTpOEHUS SAULEKIETOK U criepmaTo3oun1oB. OmnonoTBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpUOHATIBLHOE pa3BuTHE (dMOpUOreHe3). ITambl 3MOPUOHAIBHOTO
Pa3BUTHSA y TI03BOHOYHBIX JKHMBOTHBIX: APOOJIEHWE, TacTpyssiuus, opraHoreHne3. IloctamOpuoHanbHOE pas3BuTHE. THUIIBI
MOCTAIMOPHOHAJIBHOTO Pa3BUTHUS: MPSIMOE, HEMpsMoe (JTMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI,
CroCOOHBIE BBI3BIBATH BPOXKJAEHHBIE YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 [IBETKOBOT'O PACTEHHUSI: CTPOCHUE CEMEHH, CTAIUH PA3BUTHUS.

JdeMoHcTpanum:

Tabnuupel 1 cxembl: «DOpMbI pa3sMHOKEHHS OPTaHU3MOBY», «JIBOIHOE OIUIOIOTBOPEHHME Y IBETKOBBIX PACTEHUI,
«BereratuBHOE pa3sMHOXKEHHE pacTeHMit», «JleneHue kieTku Oaktepuii», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHue
xpomocombl», «Kimerounsii muki», «Pemmkanus JHK», «Mwuto3y, «Menosdy», «llpamoe u HenpsMoe pa3BUTHEY,
«"aMeToreHe3 y MIEKOMUTAIOIINUX U YeIoBeKay, « OCHOBHBIE CTaAUU OHTOTECHE3a».

O6opynoBaHue: MHUKPOCKOTI, MUKpOTpenaparsl «CriepMaTo30U/1bl MJIEKOIUTAIOLLET 0, «AiuexneTka
MJICKONIUTAIOLIEr0», «KapnokuHes B KJIeTKax KOpeuka Jiyka», MarHuTHasi MOJENb-alIuIinKanus «JleneHne KiIeTkuy», MOJIeIb
JIHK, monenb meTada3HOM XPOMOCOMBI.

JlaGopaTopHble M NpaKkTHYecKue padoThbl:

JIabopatopnas padota Ne 3. «Habmrogenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIperapaTaxy.

Jlaboparopnas padota Ne 4. «3yyeHue cTpoeHust MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieacTBEHHOCTH M MI3MEHYHUBOCTH OPraHU3MOB.



[Ipeamer u 3amaun reHetuku. Vctopusi pa3BuTHA TeHETUKU. Poib IUTONOrMM U SMOPHOJIOTUM B CTAHOBJICHUU
reHeTHKU. Bkiaj poccuilckux M 3apyOeKHbIX YUEHBIX B PAa3BUTHE T€HETUKU. METOoAbl T€HETHKH (FMOpUI0JIOTMYECKH,
[UTOTCHETUYECKUHM, MOJEKYISIpHO-TeHeTUYeCKHil). (OCHOBHBIE TE€HETHYECKUE TOHATUSA. [ eHeTHudeckas CHUMBOJIMKA,
HCMOJIb3yEMasl B CXEMaX CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HaCIEIOBaHUs MPU3HAKOB, ycTaHoOBIeHHBIE [. MeHnneneM. MoHOruOpuiHoOe CKpeniuBaHue. 3aKOH
eauHO0-00pa3usi TUOPUAOB TEpBOro mnokojieHus. [IpaBuno gomuHUpoBaHUs. 3aKOH PpACIICIUICHHUS MPU3HAKOB. [ umoresa
YUCTOTHI raMeT. [1oJIHOE U HEeMoIHOE TOMUHUPOBAHMUE.

JlurnObpunHoe CKpenMBaHue. 3aKOH HE3aBUCHUMOTO HACIEOBaHMsS TMpu3HakoB. lluToreHernueckue OCHOBBI
JTUTHOPUIHOTO CKpENIMBaHMs. AHAIM3UPYIOIIee CKpelnuBanue. lcmosib30BaHWe aHAIM3UPYIOMIETO CKPEIIUBAHUS IS
ompeJiesIeHHs] TeHOTUIIa 0COOH.

CueruieHHOE HaclieioBaHWe npu3HakoB. Pabora T. Moprana 1o crenjieHHOMY HacjeoBaHWIO reHoB. Hapymenue
CLICTUICHUSI T€HOB B PE3yJIbTaTE€ KPOCCUHTOBEPA.

XpoOMOCOMHasi TEOpUsI HACIEICTBEHHOCTH. [ €HEeTUUECKUE KapThl.

I'enetnika mona. XpPOMOCOMHOE ONpEAEICHHUE Ioja. AyTOCOMBI M TOJOBBIE XPOMOCOMBI. ['OMOraMeTHBIE H
rereporameTHbie opraHu3Mbl. HaciieqoBanue mpru3HaKoOB, CUETIJIEHHBIX C TTOJIOM.

N3meHunBOCTh. BUIBI M3MEHUYMBOCTH: HEHACJEICTBEHHAsT W HACJIEACTBEHHasA. Poib cpeapl B HEHACIEACTBEHHOMU
U3MEHYMBOCTH. XapaKTepUCTUKA MOAUGUKAIITMOHHON M3MEHYMBOCTH. BapuallMoHHBINH psi M BapualmoHHas kpusasi. Hopma
peakiuu npu3Haka. KoiaudyecTBeHHbICE M Ka4eCTBEHHBIE NMPHU3HAKM W MX HopMa peakmuu. CBoWcTBa MOIM(PUKAITMOHHOMN
M3MEHUYHUBOCTH.

HacnencrBenHnasi, wiM reHOTHIIMYECKas, U3MEHUYNBOCTh. KoMOMHATHBHAS N3MEHYHUBOCTh. Mel03 | TOJI0BOM MpoIiece —
OCHOBa KOMOWHATHBHON M3MEHYMBOCTH. MyTallMOHHAsI U3MEHYMBOCTh. Kitaccudukaiys MyTamnuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTa M TpUYMHBI MyTanuil. MyTtareHHbie (aKTOphl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACJIEICTBEHHOU
n3meHunBocty H. . BaBuioga.

BuesnepHas HacaeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetrnka yenoBeka. Kapuotun ydenmoBeka. OCHOBHBIE METOJIbl TEHETHUKHU YEJIOBEKA: T'€HEATOTMUECKUM, OJM3HEIIOBBIM,
IIUTOTCHETUYECKU N, OMOXUMUYECKUM, MOJIEKYISIpHO-TeHeTHYeCcKui. COBpEMEHHOE OIpe/iesICHUE TeHOTHUIIA: TTOJTHOTCHOMHOE



CEKBEHHpPOBaHWE, T€HOTUIMPOBaHUE, B TOM uucie ¢ nomoueto [II1P-ananu3a. HacneacTBeHHble 3a00sieBaHUs YEOBEKA:
reHHble 0o0yie3HH, OOJIE3HM C HACJIEICTBEHHON MpPEeApacloNOKEHHOCTbIO, XpOMOCOMHbIE Ooje3Hu. ComaTHuecKue u
reHepatuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpHHIMIBI 310pOBOrOo 00pasza >KM3HHU, JUArHOCTUKH, MPOPUIAKTUKH U
J€YeHHUs] TEeHeTHYeCKHX Oone3Hed. MeauKo-reHeTUYeCKOEe KOHCYJIbTUPOBAaHUE. 3HAUYCHHE MEIUIMHCKON T'€HETHUKU B
MPEeIOTBPAICHUH U JICUEHUU T€HETUYECKUX 3a001eBaHUI YelloBeKa.

JdeMoHcTpanum:

[Hoptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Pecosckuii, H. 1. BaBumnos.

Tabnuupl u cxembl: «MOHOTHOPHUIHOE CKPELIMBAHUE M €TI0 LIUTOT€HETUYECKass OCHOBA», «3aKOH PACUICIUICHHUSI U €ro
[IUTOTEHETUYECKass OCHOBa», «3aKOH YHUCTOThI Tamer», «Jurubpunnoe ckpeniuBanue», «lLluronornyeckne OCHOBBI
IUTHOPUAHOTO CKpeluBaHus», «Meio3y, «B3auMopaeilcTBue ajulelbHbIX TE€HOB», «l'eHeTHueckue KapThl pPAacTEHHIA,
KUBOTHBIX WU 4YeJloBeka», «l'eHeTnka moisia», «3aKOHOMEPHOCTH HACIENOBaHUS, CIEIUIEHHOTO C mojioM», «Kapuorumsl
YeJioBeKa M JKMBOTHBIX», «Buael namMmenunBoctny, «MoaudukanronHas u3MeHUMBOCThY, «HacnenoBanue pesyc-dakropay,
«I"eHeTnka rpymnm KpoBu», «MyTallMOHHASI U3MEHYHBOCTB.

O6opynoBanue:  Moaenu-ammiukanuu  «MoHOruOpuaHOE — CcKpemiuBaHue», «HemomHoe — AOMHMHHMpOBaHUEY,
«durubpugnoe ckpemmBanue», «llepekpéct xpoMocom», MUKPOCKON M MHKporpenapaT «Jpo3zoduna» (Hopma, MyTanuu
(GbOpMBI KPBUTBLEB U OKpPacKu Teja), repOapuit «I'opox moceBHOIN.

JlaGopaTopHble 1 MPaKTHYeCKHE PA0OTHI:

JlaGopatopnas padota Ne 5. «/3ydenue pe3yapTaTOB MOHOTHOPUIHOTO M TUTHOPUTHOTO CKPEIIUBAHUS Y APO30(UIIBI
Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopatopnast pabota Ne 6. «/3ydyeHue Moau(UKAITMOHHOW W3MEHUYMBOCTH, MOCTPOEHUE BaApPUAIMOHHOTO psAla U
BAPHUALMOHHOW KPUBOM».

Jlabopatopnas pabota Ne 7. « AHanu3 MyTanui y Apo30¢uiisl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[Ipaktrueckas padota Ne 2. «CocraBiieHUE U aHAU3 POJOCIOBHBIX YEIIOBEKA.

Tema 7. Cenekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.



Cenekuusi Kak Hayka W MOpoOLECC. 3apOoXKIACHHE CeleKuuu M aoMectukamus. Yuenue H. U. BaBunoBa o meHtpax
MIPOUCXOXKJEHUSI U MHOT000pa3usl KylbTYpHBIX pacTeHUil. LIeHTpbl mpoucxoXaeHus: JoMalHuX KUBOTHBIX. CopT, mopoaa,
HITaMM.

CoBpeMeHHbIE METO/IbI CeJIEKIIMU. MaccoBbI U MHIUBUIyaJIbHBIA OTOOPHI B CEJIEKIIUU PACTEHUM U )KMBOTHBIX. OlIeHKa
sKcTephepa. biM3KkopoaCcTBEeHHOE cKpelmuBaHue — MHOpuAMHT. Yucras nuHus. CKpelnuBaHue YUCTHIX JMHUU. ['etepo3uc,
win tuOpuaHas cuna. HeponacTBeHHoe ckpeuuBaHue — ayropuauur. OtpanéHHas THOpUAM3alUUs M €€  YCIeXHu.
HcKyccTBEHHBI MyTareHe3 U NOJIy4eHUE MOIUIUIOUI0B. JJOCTHKEHNS CEIEKINN PACTEHH, J)KUBOTHBIX 1 MUKP OOPTraHU3MOB.

buorexHonorus kKak oOTpacib NPOU3BOJACTBA. ['eHHas WHXeHepus. JTtanbl co3naHus pexomOuHanTHOW JIHK wu
TPaHCT€HHBIX OpraHn3MoB. Kinerounas wHxeHepus. KneTouHele KylabTypbl. MUKpPOKIOHAJIBHOE PAa3MHOKEHUE PACTCHUM.
KionupoBanue BbICOKOIIPOIYKTUBHBIX CEIBCKOXO3SIICTBEHHBIX OPIraHU3MOB. DKOJOTHUECKHE U aThYeckue npoodnemsl. [MO
— T€HETUYECKU MOAU(PUIIUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

IToptpetsr: H. Y. Basunos, 1. B. Muuypums, I'. /I. Kapnieuenko, M. @. l1BaHOB.

Tabnuuel u cxembl: kapta «LIeHTpBI TPOUCXOXKIEHUS U MHOTO00pa3us KyJbTypHBIX pacTeHuil», «llopoabl joMamHux
KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuit», «OtnanéHHas rubpunusanus», «Pabotel akagemuka M. ®. lVBanoBay,
«JTomumnongus», «O0beKTHl OHOTEXHONOTUNY, «KileTouHble KYyIbTYphl U KIOHHpOBaHUE», «KOHCTpyupoBaHHe U MEPEeHOC
TE€HOB, XpPOMOCOMY.

O6opynoBaHue: MyJsSDKA TUIOAOB W KOPHEIIONOB OUKUX (OpPM W KyJIbTYpPHBIX COPTOB pacTeHUi, repdbapuid
«CenbCKOXO03IICTBEHHBIE PACTCHHUS».

JlaGopaTopHble 1 MPaAKTUYECKHE PAOOTHI:

Okckypenuss «OCHOBHBIE METOJBI M JOCTHKEHUS CEJIEKIIMM PACTEHHH M >KMBOTHBIX (HA CEJICKIUOHHYIO CTaHIUIO,
IUIEMEHHYIO (epMy, COPTOHMCHBITATENbHBIM YYacTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpuUi0 arpoyHUBEpCHUTETa WIIH
Hay4YHOTr'O LEHTPA)».

11 KIIACC



Tema 1. JBorOIHOHHASE OHOJIOT US.

[IpennoceuiKu BO3ZHUKHOBEHUS! 3BOJIIOLMOHHOW TEOPHH. DBOJIOLNMOHHAS Teopus U €€ MecTo B Ouonoruu. BrnusHue
HBOJIFOLIMOHHOW TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CeugerenscTBa 3BOMONUU. [lameoHTONOrNYECKUE: MOCIEN0BATENBHOCTh MOSBICHHUS BHJIOB B IAJECOHTOJOTHMYECKON
JeTONUCH, niepexoanbie popmel. bruoreorpaduueckue: cxoacTBo U paznuune GpayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJICTBA U Pa3Iuyusi SMOPHOHOB Pa3HbIX BHUJIOB MO3BOHOYHBIX. CPaBHUTEIBHO-AHATOMUYECKUE:
TOMOJIOTHYHbIE, aHAJIOTUYHBIE, pYAUMEHTAPHBIE OPTraHbl, aTaBU3Mbl. MOJEKYISPHO-OMOXUMHUYECKHUE: CXOJICTBO MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX METa00JIMYECKUX MMyTeH y BCEX OPraHU3MOB.

OpomonuonHas teopus Y. lapBuna. [Ipeanocbuiky BO3HUKHOBEHUS JapBUHHU3MA. [[BH)KyIIME CUIIBI SBOIIOLMH BUAOB
no JlapBuHy (M30BITOYHOE PAa3MHOKEHHE NPH OTPAaHUYEHHOCTH PECYpCOB, HEONpeaesiéHHas H3MEHYUBOCTh, OOpnOa 3a
CYIIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Botonnu (CTI) u e€ 0CHOBHBIE MOJIO0KEHUS.

Mukposomonus. [Tonynsinus kak eIMHUIA BUIa U SBOJIOLINH.

JBrxyiue cuibl ((pakTopbl) SBONIONMK BUIOB B MPUPOJE. MyTallMOHHBINA Mpoliecc 1 KOMOMHATUBHASI U3MEHYUBOCT.
[lonynsiuroHHBIE BOJTHBI U Apeiid reHoB. M3onauus u Murparusi.

EctecTBeHHBII 0TOOp — HampaBIAOMKN GakTop 3BOIIONKUNA. DOPMBI €CTECTBEHHOTO 0TOOPA.

[Iprcnoco6IeHHOCTh OPraHU3MOB KaK pe3ysbTat 3Boitonuu. [IpumMepsl npucnocobieHuit y opraHuzMoB. ApoMopho3bl
U UU0-a1alTaliu.

Bun u Bunoo6pazoBanue. Kpurepuu Buma. OcHoBHBIE (HOPMBI BUI000pa30BaHus: reorpaduueckoe, 3K0JIOTHIeCKOE.

MakpoaBodtorusi. DopMbl IBOIIOIUH: (UIETHUECKAs], TUBEPreHTHAs, KOHBEpreHTHas1, napaienbHas. HeobpatumocThb
JBOJIIOLIAH.

IIpoucxoxieHre OT HeCIeMATIN3UPOBAHHBIX peaKoB. [Iporpeccupyromas crenuanu3anys. AJanTUBHAS paguarius.

JemoHncTpanum:

[optpetsl: K. Jlunnei, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 2. I'ekkenb, ®. Mromnep, A. H.
CeBep11oB.



Tabmuupl u cxembl: «Pa3ButHe opranumdeckoro Mupa Ha 3emiie», «3apoAbIIIM [MO3BOHOYHBIX JKUBOTHBIXY,
«Apxeonrtepukcy, «Dopmbl 00ppOBI 3a cyliecTBoBaHHE», «EctecTBeHHBI 0TOOpP», «MHOroodpasne COpTOB pacTeHHil»,
«MHoroo6paszue nopoji KuUBOTHbIX», «[lomynsiiuny, «MyTallMOHHas U3MEHYUBOCTHY, «ApoMopdo3bly, «anoaganramumy,
«O0mmas pererepanusy, «JIBUKyIIue cuiabl dBoonuny, «Kapra-cxema mapmpyra nyrtemiectsus Y. Jlapsunay, «bopnba 3a
cymectBoBanue», «lIpucrnocobseHHOCT,  opranusMoB», «l'eorpaduueckoe BHA000pa3oBaHME», «IKOJIOTUUECKOE
BUJI000pa30BaHUE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C pa3JIMYHBIMU THUIAMHU OKpAacKH, Ha0Op IUIOJIOB M CEMsIH, KOJUICKIIMS
«IIpumepsl 3alUTHBIX TPUCTIOCOOJICHUM Y KUBOTHBIX», MOJielb «OCHOBHBIC HAIPaBJICHUs BOIIOLUNY, 00BEMHASI MOJIETh
«CTpoeHHE TOJTOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckast kapra mupa, KouieKius «DopMbl COXPAaHHOCTH HCKOIMAEMBIX UBOTHBIX M PACTCHHI», MOJETb
ammukanus — «Ilepekpéct Xpomocom», BiIaxkHble npenapaThl «Pa3BuTue Hacekomoro», «Pa3BuUTHE JATYIIKNY,
Mukpornpenapat «JIpozodunay (Hopma, MmyTaruu GOpMbI KPbUTBEB U OKPACKH Teja).

JlaGopaTopHble 1 MPpaAKTHYECKHE PA0OTHI:

JIaboparopnas padota Ne 1. «CpaBHeHHe BUAOB 110 MOP(POIOTUYECKOMY KPUTEPUION.

JlaGopatopnas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emure.

JloHay4HbI€ MPEACTABICHUS O 3aPOKICHUU KU3HU. HayuHble rumoTe3bl BOSHUKHOBEHUS JKU3HU Ha 3emiie: abuoreHes u
naHcnepMmusi. XUMHUYecKas JBOJIoUMs. AOHOTeHHBIM CHHTE3 OpPraHMYECKUX BEHIECTB W3  HEOPTraHUYECKHUX.
DKCIEpUMEHTAIBHOE TOATBEP)KICHUE XUMHUYECKON 3BoJIoNuU. HadanbHble 3Tambl OMOJIOrMYECKON SBoJOIMU. [umoresa
PHK-Mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp W BO3HHMKHOBEHHE NPOTOKICTKU. IlepBbIe KIETKH U HUX IBOJIFOIHSA.
®opMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Buture xxu3Hu Ha 3emuie 1o 3pam U nepuoaam. Karapxeit. Apxelickas u nporepo3orickas »pbl. [laneo3oiickas 3pa u
e€ nmepuobl: KeMOPUICKHI, OpJIOBUKCKHM, CUITypUHCKUHM, €BOHCKUI, KAMEHHOYTOJIbHBIHN, IEPMCKHUH.

Me3o030iickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUM, METIOBOM.

KaliHo3oiickas 3pa u €€ nepuopl: NajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOI€HOBBIM.



XapakTepucTUKa KJIUMara U reoIOTHYecKuX MporeccoB. OCHOBHBIE A3TAmbl SBOJIOIUU PACTUTEIBLHOTO U KUBOTHOTO
Mupa. Apomopdo3sl y pacTeHuit v ;kuBOTHBIX. [losBIeHUE, pacBET U BHIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cuctema OpraHMuecKOro MUpa Kak OTpakeHue 3BOMIONNH. OCHOBHBIE CUCTEMATHYECKUE TPYIIIThl OPraHU3MOB.

OBOJIIOIUST YesIOBeKa. AHTPOIOJOTHs Kak Hayka. Pa3BuTHe NpEACTaBICHUN O MPOUCXOXKIACHUU YeloBeKa. MeTobl
M3yueHus aHTpornoreHeza. CxoAcTBa U pa3inyus YyeaoBeKa U )KMBOTHBIX. CUCTEMAaTUUECKOE TI0JIOKEHNE YETIOBEKA.

JIBxymiue cuisl (dhakTopbl) anTpornorene3a. HacnencrseHHass '3BMEHUMBOCTh U €CTECTBEHHBINM 0TOOp. OO111eCTBEHHBIN
o0pa3 XKM3HU, U3TOTOBJICHUE OPYAUM TPy, MBIIIIJICHUE, PEYb.

OCHOBHbBIE CTaJUU W BETBU DBOJIIOIMU YEJIOBEKA: aBCTpalomuTeku, UenoBek ymenblid, UemoBeK MNPSIMOXOISIINH,
UYenoBek HeaHnepTaabckuii, YemoBek pasymHbii. Haxogku HCKOMAaeMbIX OCTATKOB, BpeMsl CYIECTBOBaHHUSA, 00JIaCTh
pacnpocTpaHeHus, 00BbEM TOJI0BHOIO MO3ra, 00pa3 >KM3HU, OPYIHUs.

YenoBeueckue pacbl. OcHOBHBIE OOJbIIME pachl: eBporneouaHas (eBpa3uiickas), HETrpo-aBCTpaJoOuHAs
(’xBaTOpHaIbHAsI), MOHTOJIOUHAs (a3MaTCKO-aMepUKaHCKas). YepThl MPUCIIOCOOJICHHOCTH MPEICTaBUTENCH YeTOBEUECKUX
pac K YCJIOBHUAM cylliecTBoBaHusA. EMuHCTBO "yenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsl: ®@. Peau, JI. [lactep, A. 1. Onapun, C. Mumnnep, I'. FOpu, Y. {apBuH.

Tabnuupel u cxembl: «Bo3uukHoBeHne CollHEYHOUM cucTeMbl», «Pa3BuTHe opraHudyeckoro mupa», «Pacturenphas
Kietkay, «KuBoTHas knetka», «lIpokapuoTndeckas kineTka», «CoOBpeMEHHasi CUCTEMA OPTAaHUYECKOTO MUpay», «CpaBHEHHE
aHATOMHMYECKHUX YEPT CTPOCHHUSI YETIOBEKA U YEIOBEKOOOPa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJICOHTOIOTUYECKUX HAXO0I0K
MPEIKOB COBPEMEHHOIO 4YEJOBEKa», «JlpeBHeunmue moan», «lpeBHue mroan», «llepBbie COBpEMEHHBIE JIOIWY,
«HenoBeyeckue paco».

Oo6opynoBanue: myisixu «lIpoucxoxaeHue dvemoBeka» (OIOCTBI aBCTPAJONMHUTEKA, MUTEKAHTPOIA, HEaHIEpTalblia,
KPOMaHBOHIIA), CIEMKHA WX U300paKeHHSI KAMEHHBIX OPYAHMIA MEPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPhI, pyOuia, ckpeda),
reOXpOHOJIOTHYECcKast TabNuIa, KOUIeKIUs «DopMbl COXPAaHHOCTH UCKOTIAEMBIX JKUBOTHBIX M PACTEHU».

JlaGopaTopHble U NpaKkTU4ecKne padoThbI:

[IpakTtrueckas padota Ne 1. «M3yueHre ucKOnaeMbIX OCTATKOB PACTEHHUM U )KUBOTHBIX B KOJIEKIUSIX).

DKCKypcusi «DBOJIIOLMSA OPraHUYECKOr0 MUpa Ha 3emMJiie» (B €CTECTBEHHO-HAYYHBIN UJIU KpaeBeAUYEeCKUN My3€eil).



Tema 3. Opranusmbl U OKpYyKAKOIIas cpeaa.

OKojorusi Kak Hayka. 3ajadd M pa3fenbl 3KOJOTMH. MeToAbl 3KOJIOTMYECKHX HCCIEAOBAHUM. DKOJIOTHMYECKOe
MUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl oOuTaHusl OpraHU3MOB: BOJIHAS, HA3€MHO-BO3/IyIIIHAS, TOYBEHHAsI, BHYyTPUOPTaHU3MEHHAs.

Okonoruyeckue  ¢daxktopbl. Knaccudukanus skojgoruueckux — (HakTopoB:  aOMOTHYECKHE, OUOTHYECKHE U
aHTpornoreHHbie. JledcTBre 2KOIOrHYecKX (PaKTOPOB HA OPTaHU3MBI.

AbGuoTtndeckue (HakTOphl: CBET, TeMIepaTypa, BIaKHOCTh. Dotomepuomusm. IlpucnocobiieHusi OpraHuU3MOB K
NeUCTBHUIO a0MOTHYECKUX (DaKTOpPOB. buosornueckue puTMsI.

buotnueckue daktopsl. Buabl 6MoTHUYECKMX B3aUMOJICUCTBUN: KOHKYPEHIIMSI, XUIIIHUYECTBO, CUMOUO3 U €ro (hOPMBI.
[TapasuTtusm, koorepanus, MyTyaJdu3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAaXJICOHWUYECTBO). AMEHCATU3M, HEUTpaIU3M.
3HavueHHEe OMOTHYECKUX B3aUMOJCHCTBHM ISl CYIIECTBOBAHUS OPTAaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKH momyiasanui. OCHOBHBIE TIOKa3aTead TMOMYJSIIUNA: YUCIEHHOCTh, IJIOTHOCTD,
POXKJIa€MOCTh, CMEPTHOCTh, TPUPOCT, MUTpaLUs. JMHAMUKA YUCIICHHOCTHU MOMYJISIUNA U €€ PEeTYIISIIHS.

JdeMoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkerns.

Tabnuuer u cxembl: kapta «llpuponsbie 30HBI 3emun», «Cpeapl OOUTaHUS OPraHU3MOBY», «DOTONEPHOIUZIMY,
«JTonynsiumy, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJISINH HHPY30pUun-Tyhenskny, «luiessie nemnmy.

JlaGopaTopHble 1 MPaAKTUYECKHE PAOOTHI:

JIabopatopnas padota Ne 3. «Mopdonoruueckrie 0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BrniusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTrueckas padota Ne 2. «[loACUET MIOTHOCTU MOMYJISIIIUN Pa3HBIX BUIOB PACTEHUII.

Tema 4. Coo01iecTBa M 3K0JIOTHYECKHE CHCTEMBbI.

Coo01recTBO Opranu3MoB — 6uoreHo3. CTpyKTypbl OMOIIEHO3a: BUI0BasA, MPOCTPAHCTBEHHAs, Tpoduueckas (TuieBas).
Bunbi-nomunantel. CBs3u B OMOLIEHO3E.

DKonornyeckne cUcTembl (3kocuctemsbl). [lonarue o6 3xocucteme u O6moreoneHoze. OyHKITMOHATBHBIE KOMIOHEHTHI
AKOCHUCTEMBI: MPOAYLIEHThI, KOHCYMEHTBI, peAyLEeHTbl. KpyroBOpOT BEIIECTB U MOTOK 3HEPTUU B IKOCUCTEeME. Tpoduueckue



(numieBbie) ypoBHU sKocucTeMbl. [luimieBbie nenu u cetd. OCHOBHBIE MOKAa3aTeNM KOCUCTEMBI: OvomMacca, MpOyKIIUS.
DKOJIOTMYECKHUE MUPAMUJIBL: TPOIYKIIMHM, YACIEHHOCTU, OrMomacchl. CBONCTBA AKOCHUCTEM: YCTOWUYUBOCTb, CAMOPETYJISIINS,
pa3Butue. Cykueccus.

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO WM ITUPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE IKOCUCTEMBl. ATPOIKOCUCTEMBI. YPOOIKOCHUCTEMBI. buonornueckoe M XO3sSUCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak pakTop ycToHunMBOCTH 3KocucTeM. CoxpaHeHre OMOI0rHYecKOro pazHooOpasus Ha 3emiie.

VYyenne B. U. Bepnanckoro o 6uocdepe. ['panuiib, coctaB u cTpykrypa 6uocdepsl. JKupoe BemecTBo U ero GyHKUIUH.
Ocob6ennocTu 6muocdepsl Kak riodaibHOM dKOCUCTEMBI. JInHaMUUeCcKoe paBHOBECHE U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemecTB U OUOTCOXMMUYECKUE IMKJBI SJEMEHTOB (Yyriaepoja, a3oTa). 30HAIBHOCTh Ouochephl.
OcHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OMochepe 3emin. AHTpOIOreHHbIe n3MeHeHus B Ouocdepe. ['1o6anbHbie 3K0JIOTHYECKUE MPOOIEMBI.

CocymiectBoBaHre pHupoabl U denoBeyecTBa. CoxpaHeHue OMOpa3HOOOpa3usi KaKk OCHOBA yCTOMYMBOCTH OHOChEpHI.
OcHOBa panMOHAIBHOTO YIpAaBIEHUS MPUPOJAHBIMU PECypcaMH M MX HCMOJb30BaHMe. JloCcTHMXKeHUs OUOJIOTHMH W OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. BepHaackuid.

Tabmumer u cxemsl: «[IumeBsie menu», «buoreHo3: coctaB U CTpyKTypay, «lIpupomnbie coolbmiectBay, «llenwn
NUTaHUS», «IKOJOoTUYecKasi mupamuiay, «bruocdepa u yenoek», «IKocucTeMa MIUPOKOIUCTBEHHOTO Jecay, « IKocucTeMa
XBOMHOro Jjeca», «buolieHo3 BomoéMay, «ArporeHo3», «lIlpuMepHble aHTPONOIEHHbIC BO3JCUCTBUS HA MPUPOIYY,
«BaxxHeiimme MCTOYHUKM 3arps3HEHUs BO3JyXa W TPYHTOBBIX Bomy», «llouBa — BakHeimnas cocTaBistonias Ouocheps,
«®DakTopel nerpamanuu MouBy», «llapHuUKOBBIA dPdexT», «DaKTOPHl PaTuOaKTUBHOTO 3arpsi3HeHus Ouochepsn», «OOmas
CTpyKTypa Ouocheps», «Pacnpoctpanenue xu3nu B ouocheper, «O30HOBHIN dkpaH 6uochepr», «Kpyrosopot yriaepona B
ouocheper», «KKpyroBopot a3ora B pupoe».

O6opynoBaHue: MoAeIb-anIIUKAUsA « THIUIHBIE OMOIICHO3bI», Tepbapuii «PacTUTelbHBIE COOOIECTBAY, KOJUICKIIUN
«buoneHno3», «Bpeaurenu BaKHEUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYpP», repOapuu U KOJIJIEKIIMU PACTEHUN U KUBOTHBIX,



MpUHAAJIEKAIINE K Pa3HbIM SKOJOTMYECKUM Ipynnam oaHoro Buaa, Kpacuas kaura Poccuiickoit @enepannu, n300pakeHus
OXpaHsE€MbIX BUJOB PACTCHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA IIPOI'PAMMBI 110 BHUOJIOTMM HA BA30OBOM VYPOBHE
CPEIHEI'O OBLIEI'O ObPA3OBAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcsl TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS 00y4YarOIUMHUCS MIPOrPaMM CPETHETO
oO1rero 00pa3oBaHus: IUYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType NHUYHOCTHBIX pPE3yJbTaTOB OCBOCHHS mpeamera «buonorus» BbIIEICHBI CIEAYIONIUME COCTAaBIISIONIUE:
OCO3HAHHE 00YUYAIOIIMMUCS POCCUHUCKON Ipa)kTaHCKOW MIEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTUIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPEACIICHUIO, HAIMYME MOTHUBAIIMU K OOYYEHUIO OMOJIOTHH, IeJICHANIPABIEHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN
JUYHOCTH Ha OCHOBE KIJIFOYEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIIUNA Pa3BUTHUS OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTH U
CIIOCOOHOCTh  OOYYarOIIUXCS PYKOBOACTBOBAThCS B CBOCHM JICATEIBHOCTH II€HHOCTHO-CMBICIOBBIMU YCTaHOBKAMHU,
MPUCYIIUMH CUCTEME OMOJIOTHYECKOr0o 00pa3oBaHusl, HAIMUKE SKOJIOTMYECKOT0 MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTD IICJIH
U CTPOUTD KM3HEHHBIE TIJIAHBI.

JIM4HOCTHBIC Pe3ybTaThl OCBOCHHS MpeameTa «buosorus» mocTuraroTcss B €AUMHCTBE y4eOHOW M BOCHHUTATEILHOMU
NEATEIBHOCTA B COOTBETCTBUM C TPAJUIMOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMH, HCTOPUYECKUMU M JTyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSMH, MPUHATHIMA B OOINECTBE INMpaBUJIaMH M HOPMaMH IOBEJCHUSI M CIIOCOOCTBYIOT IpoIleccam
CaMOIIO3HAaHMS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTUS BHYTPEHHEH MO3UIIMU JUYHOCTH, MATPUOTU3MA, YBAXKEHUS K
3aKOHY M TIPaBOIOPSAKY, YEIOBEKY TpyJa W CTaplieMy TMOKOJICHHIO, B3aMMHOTO YBaKCHHS, OCPEKHOTO OTHOIICHHS K
KYJIbTYPHOMY HACJEIHI0O U TPAAULMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickor denepanuu, Npupoae U OKPYKAOIIECH
cpexne.

JInaHOCTHBIE pe3yJbTaThl OCBOCHHUS Yy4eOHOro mpenMera «buonorusy» AOMKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
o0ydJaromuxcss PYKOBOJCTBOBATHCS C(POPMHPOBAHHOW BHYTPEHHEHW TIO3WIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIIMM, TO3UTUBHBIX BHYTPEHHHX YOEXKIEHUM, COOTBETCTBYIOIIUX TPAJULIHUOHHBIM IIEHHOCTSM POCCHIICKOIO
o0IIecTBa, pacIIUpEeHUe KU3HEHHOTO OTbBITAa M OMbITa JACSITEILHOCTH B TPOIECCE pealn3allid OCHOBHBIX HAMpPaBICHUN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:



1) rpakaaHCKOro BOCIIUTAHMS

c(hOpMUPOBAHHOCTh TPAKJIAHCKON MO3UIUKM OOYYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUICKOIO
o0111ecTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00sA3aHHOCTEH, yBAKEHHUE 3aKOHA U MPABOMOPS/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATETLHOCTH MPH CO3JAaHUU Y4E€OHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
MMO3HABATEIBHBIX 33124, BBITIOJTHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTD OMpPEEsATh COOCTBEHHYIO TTO3UIIMIO TTO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOMN KU3HU U OOBIACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBUS JIIOJICH C pa3HBIMU
yOXKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSMH U COIUAIILHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYJHMYECTBY B TPOIECCE COBMECTHOTO BBITIOJHEHUS Y4YEOHBIX, [IO3HABAaTEIbHBIX U
UCCJIEOBATEILCKUX 3aJlay, YBAXXUTEJIBHOI'O OTHOIIEHHUS K MHEHHUIO ONIMOHEHTOB MPU OOCYXKJICHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM JEATETLHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaKJAHCKOW HACHTHYHOCTH, NMATPUOTU3MA, YBAXKEHHUS K CBOEMY Hapoiy, YyBCTBa
OTBETCTBEHHOCTH Tiepes; PoguHol, ropaocTtu 3a cBoil Kpaid, cBoro PoauHy, CBOM S3bIK U KyJIbTYpY, IPOIIJIOE U HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

LHEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACIEOUI0O U NaMATHUKAM MPUPOIbI, IOCTUXKEHUsIM Poccuum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJIEHWE M Pa3BUTHE OMOJIOTMH, TTOHMMAHHS 3HAYCHUS
OMONIOTHY B TTO3HAHUM 3aKOHOB MPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIeCTBa;

ujeiHas yoexx1EHHOCTh, TOTOBHOCTH K CITY>KEHHUIO 1 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh 32 €ro Cyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TMOBEICHNUS;



CIIOCOOHOCTh OLICHMBATh CUTYAIIMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOrO OYyAYyLIEro;

OTBETCTBEHHOE OTHOIIIECHHWE K CBOUM POAMUTENISIM, CO3JaHHUIO CEMbU HAa OCHOBE OCO3HAHHOTO NPHUHSTHS LIEHHOCTEH
CEMENHOM KU3HU B COOTBETCTBUMU C TpaguLIUsIMU Hapo1oB Poccuy;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOUAs 3CTETUKY ObITa, HAYYHOIO0 M TEXHMUYECKOTO TBOPUECTBA, CIOPTa, TPYyAa,
00I111eCTBEHHBIX OTHOIICHU;

MOHUMAHHE SMOIIMOHAIBHOTO BO3JICUCTBUS KUBOU MPUPOBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MIPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) pusnyeckoro BocnuTaHus, GOPMHUPOBAHNS KYJIbTYPbI 310POBbSI M IMOIUOHAIBHOI0 0JIATOTIOJTYyYHA:

NOHMMAaHHE W peaju3alus 310pOBOro U 0e30MmacHoro odpasa >kM3HU (310pOBOE MUTAHUE, COOJIIOIEHNE TUTUEHUYECKUX
IpaBUJ W HOPM, COAJAaHCHPOBAHHBIM PEXHUM 3aHATUNW U OTAbIXa, peryJspHas (usnueckass aKTUBHOCTH), OEpEkKHOTO,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE [EHHOCTH TMPaBUJ WHIUBUAYAJIHHOTO U KOJUIEKTUBHOTO O€30MacCHOr0 TOBEIECHHUS B CHUTYyalMsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

OCO3HaHME MOCJIEJACTBUI U HEMPUATHUS BPEIHBIX MIPUBBIUEK (YIIOTPEOIEHUS aTKOT0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JICSITENIbBHOCTH TEXHOJOTHYECKOM M  COIMAIbHOW HAIMpPaBIEHHOCTH, CIIOCOOHOCTh
WHULIMMPOBATH, TUIAHUPOBATh U CAMOCTOSITENIHO BBIMTOIHATh TAKYIO JEATEIbHOCTD;

HMHTEPEC K Pa3indHbIM chepaM MpoPecCHOHATBHON JEATEIHbHOCTH, YMEHUE COBEPIATh OCO3HAHHBIN BBIOOp Oymyren
npodeccun u peaan30BbIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHBI;

TOTOBHOCTH M CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUHN BCEH KU3HU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMUUYECKH 11eTIec000pa3HOe OTHOIIEHUE K TPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMJle, OCHOBE €€ CYyIlleCTBOBAHUS,



MOBBILLIEHUE YPOBHS HKOJOTMYECKOM KyJIbTYphl: NPUOOPETEHUE OMNbITAa IJIAHUPOBAHHUS MOCTYIKOB M OLIEHKH HX
BO3MOXHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH Cpeibl;

OCO3HaHME II100aJIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPOOJIeM U MyTEH UX peLIeHUs;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHHHM OWOJIOTMM 3HAHMS U YMEHHMs MPU pEUIeHUH IMpodiem,
CBS3aHHBIX C PAlMOHAIBHBIM IPUPOJONOJIb30BaHUEM (COOIIOEHUE MpaBUJl MOBEACHUS B MPUPOJIE, HAMPABICHHBIX HA
COXpaHEHHE PaBHOBECHUS B IKOCHUCTEMAaX, OXpaHy BHUJIOB, 3KOCUCTEM, Ouochepsl);

aKTUBHOE HENpUATHE ACHCTBUM, MPUHOCSIIIMX BpEI OKpYXarolled NpPUPOIHON cpele, YMEHHE MPOTHO3UPOBAThH
HEeOJIaronpusATHbBIE YKOJIOTHUECKHE MOCIEACTBUS NPENPUHUMAEMbIX IEUCTBUNA U MTPe0TBpaIaTh UX;

HaJIMYME PA3BUTOTO HKOJIOTMYECKOTO MBILIUICHHS, 3KOJOTUYECKON KYyJbTYpPBhI, OMbITA AESITEIBHOCTH 3KOJOTHYECKOU
HAIpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSA HMMH B IO3HABaTEJbHOW, KOMMYHHMKATUBHOM M COIMAJIbLHOW IpaKTUKeE,
TOTOBHOCTH K YYacCTHIO B MPAKTHYECKON EATEIbHOCTH SKOJOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH U OOIIECTBEHHOM
NPAaKTUKHA, OCHOBAHHOT'O HA JIUAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM U UUTATENIBCKON KYJbTYPhI KaK CPEACTBA B3AUMOICHCTBUS MEXKIY JIFOAbMH U TO3HAHUS
MUpa;

NOHMMaHHe creuuuku OUONOTHMM KaK HAyKd, OCO3HaHUA €€ poiu B (OPMUPOBAHUHU PAIMOHAIBHOIO HAYYHOTO
MBIIIJICHUS, CO3JJAHUU 1IEJIOCTHOTO MPEACTABICHHS 00 OKPYKAIOIIEM MUPE KaK O €UHCTBE MPUPO/IBI, UEJIOBEKa U 00IIeCTBa,
B MTO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJOTHU MJIi COBPEMEHHOW ITMBUJIM3AllMM: OOECIEUeHHs HOBOTO YPOBHS pPa3BUTHS
MEIUIMHBI, CO3/IaHNE MEPCIEKTUBHBIX OMOTEXHOIOTHH, CIIOCOOHBIX pelIaTh peCypcHbIe MPOOIEMbl Pa3BUTHUS YEIOBEUYECTBA,
MOMCKAa MyTeW BBIXOJAa M3 TIJI00AJBbHBIX 3KOJOTHYECKUX MpobsieM M obOecredeHus Mepexoja K YCTOWYHMBOMY Pa3BUTHIO,
paIMOHAILHOMY MCTIOJIB30BAHHIO IPUPOIHBIX PECYPCOB B POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B IMOJYYEHHHM OHOJIOTMYECKHX 3HAHHUM B IENIAX TOBBIMIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-
HAy4YHOU IPAaMOTHOCTH, KaK COCTaBHOUM 4acTH (HYHKIIMOHATBLHOW TPAMOTHOCTH O0YYarOMIuXCs, (OPMUPYEMON MPU U3yICHUH
OMOJIOTHH;



MOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BaTh
MOJIy4aeMble 3HaHUS ISl aHAIU3a U O0BSICHEHUS SABJICHUN OKPYXAIOLIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHE
nenatb 00OCHOBAaHHBIEC 3aKJIIOYEHHS] HA OCHOBE Hay4YHbIX (DaKTOB M MMEIOUIUXCS JAHHBIX C LEIbIO MOJYyUYE€HHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS JJI PEIIeHUs MPOOJIEM B peajbHbIX KU3HEHHBIX
CUTYyalusX;

OCO3HAaHHE IIEHHOCTHM HAy4YHOM JEATEIbHOCTU, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYHD M HCCIEA0BATENBCKYIO
NEATENIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpA30BaHUIO, K AKTUBHOMY IMOJYYEHUIO HOBBIX
3HAHHUM 1O OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHHS YUeOHOTo npeaMera «bruonorusy BKIIOYAIOT: 3HaUYUMBbIe JJ1s1 (POPMHUPOBAHUS
MHUPOBO33PEHUST  O0YyYalOUIUXCS MEXAUCIHHUIUIMHAPHBIE (MEXIpEAMETHbIE) OOIIeHAyYHbIE TOHATUSA, OTpaKarollue
IIEJIOCTHOCTh HAYYHOU KapTHUHBI MUpa U CIIEU(PHUKY METOJIOB MMO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HAayKax (BEIIECTBO,
SHEPrus, sIBJICHHE, IPOIECC, CUCTEMa, HAYYHBIN (PakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCIIeI0BAaHUE,
HAOJIIOIeHNe, WM3MEpPEHUE, OKCIIEPUMEHT U JIPYTuX), YyHHUBEpCAJIbHbIE y4eOHble JelcTBUA  (TMIO3HABATEIbHbBIC,
KOMMYHUKaTUBHbBIC, PETYIATUBHBIC), oOecrednBaromue (opMupoBaHue (YyHKIUOHATHHOW TPAMOTHOCTH U COIMAIBHOMN
KOMIIETEHIIMM ~ O0yYalouuxcsi, CIOCOOHOCTh  OOyYaloUIMXCsl  HCHOJB30BaTh  OCBOCHHBIC  MEXKIUCIUIUITMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIC yUeOHbIC IEUCTBYS B TO3HABATEIHLHOM M COIMATILHOM MPAKTHUKE.

MeranpenMeTHbIe Pe3yIbTaThl OCBOCHHUS MPOTPAMMBI CPETHEr0 0011IeT0 00pa30BaHUs JOHKHBI OTPAKATH:

OBjaieHNe YHMBEPCAJIbHBIMH Y4eOHBIMH NO3HABATEIbHBIMU JeHCTBUSIMH:

1) 6a30Bble JOTrHUYECKHE TeHCTBHI:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaIHM3UPOBATH MPOOIIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;



WCIOJb30BaTh MPU OCBOCHUM 3HAHUN TPUEMBI JIOTMUECKOTO MBIIUICHUS (aHanu3a, CHHTE3a, CpaBHEHMS,
Kiaccudukanuu, o00OIIeHUsI), PaCKPbIBaTh CMBICI OHOJOTMUYECKUX TOHATHUN (BBIICIATh WX XapaKTepHbIE MNPU3HAKH,
YCTaHABIIUBATh CBSI3U C IPYTUMU TOHSATUAMHU);

OTpEeNeNATh IEIU JESITeIbHOCTH, 3a/JaBas MapamMeTpbl U KPUTEPUM HUX JOCTHUIXKEHUS, COOTHOCHUTH PE3YJIbTaThl
NEATEeIbHOCTH C MTOCTABICHHBIMHU IEJISIMU;

HCIIOIb30BaTh OMOJIOTMYECKUE MOHSITHS sl OObSICHEHUS (PAKTOB U SIBJICHUMN KUBOU MPUPOJIBL;

CTPOUTHh JIOTUYECKHE PaCCyX ACHUs (MHAYKTUBHbBIC, ICAYKTHUBHBIC, [0 AaHAJOTWH), BBISIBISATH 3aKOHOMEPHOCTH U
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHATh CXEMHO-MOJICTbHBIE CPEJICTBA ISl MPEJCTABICHUSI CYIIECTBECHHBIX CBS3€M U OTHOIICHHH B HM3y4aeMbIX
OMOJIOTMYECKUX OOBEKTaX, a TaKkKe NPOTUBOPEUYUN PA3HOTO POJia, BBISBICHHBIX B Pa3IMYHBIX HH(POPMAIMOHHBIX
UCTOYHHKAX;

pa3pabaTbiBaTh IJIaH pEIICHUS TPOOJeMbl ¢ Y4YETOM aHalv3a HWMEIOIIUXCS MaTepHalIbHBIX W HEMaTepUaTbHBIX
pPECYpCOB;

BHOCUTh KOPPEKTHBBI B JAESTEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IEJSIM, OIICHUBATh PUCKHU MOCIIEICTBUN
NeSITEBbHOCTH;

KOOPJIMHUPOBATH U BBITIOIHATH paOOTY B YCIOBUSIX PEATBHOT'0, BUPTYAJIbHOTO U KOMOMHHUPOBAHHOT O B3aUMOJICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJI/ICTh HABBIKAMHM Y4e€OHO-HCCIIECIOBATEIBCKON M TPOEKTHOW JACSTENBHOCTH, HABBIKAMHU pa3pelieHus mpooiieM,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEIBHOMY IOHMCKY METOJOB PEIICHUs MPAKTUYECKUX 3a]ad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

MCITIOJIb30BaTh Pa3IMYHbIC BHUJIBI IEATEILHOCTH IO MOJYyYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIlluU, MPeoOpa3oBaHUIO
Y IPUMEHEHUIO B YU€OHBIX CUTYAIUSIX, B TOM YUCJIE MPU CO3JaHUHU YICOHBIX U COIHAIBHBIX MPOEKTOB;

(dbopMHUpOBaATH HAYYHBIN THIT MBIIIUICHHS], BIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMU U METO/IaMH;

CTaBUTH U (HOPMYIMPOBATH COOCTBEHHBIC 3a7]a4H B 00Pa30BATEIILHON JCATEIHPHOCTH U KU3HCHHBIX CUTYAIUsX;



BBISIBIISITh TIPUYMHHO-CJIC/ICTBCHHBIC CBS3M M aKTYaJU3WPOBATh 3a7ady, BBIIBUTATh THIOTE3Y €€ pEeIIeHUs, HaXOIUTh
apryMEHTBI JUTsl TOKAa3aTeIbCTBA CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PCIICHUS;

aHAM3UPOBATh TIOJYYCHHBIE B XOJNI¢ PEIICHUS 3aJaud Pe3yJbTaThl, KPUTHYECCKH OIICHWUBATH WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH N3MECHECHHE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATH IeNICHANPaBICHHBINA TOUCK MEPEHOCA CPEJICTB U CIIOCOOOB IEUCTBUS B IPO(GECCHOHATIBHYIO CPEY;

YMETh MIEPEHOCUTH 3HAHUS B MO3HABATEILHYIO M TIPAKTHYECKYIO 00JIaCTH KU3HEIEATCITLHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC HWJICH, IMpeiJiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHUS, CTAaBUTh TPOOJIEMBl W 3ajadH,
JIOITYCKAFOIIHE aJIbTCPHATUBHBIC PEIICHUS.

3) paboTa ¢ uHpopManmeii:

OPUEHTUPOBATBCA B PA3IMYHBIX HCTOYHHMKAX WHPOpMANKMK (TEKCTE YYeOHOro TOCOOMS, HAyYHO-TIONYJISIPHOM
JUTEpaType, OMOJIOTHYCCKUX CIIOBApSX M CIPABOYHMKAX, KOMIIBIOTCPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHAIM3UPOBAThH
UHPOPMAIIMIO  PAa3IWYHBIX BHAOB W  (OPM TMPEACTABICHUSA, KPUTHUYECKH OIEHUBaTh €€ JOCTOBEPHOCTh U
HETIPOTHBOPEUYHUBOCTH;

GopMyTUpPOBaTH 3alpOChl M MPHUMEHATH PA3JIMYHBIE METOMABI NMPHU IMOUCKE W OTOOpE OMOIOTWYECKOW HH(OPMAIIHH,
HEOOXOMMOH JIJIsl BBIMIOTHEHHUS YI€OHBIX 3a]1aY;

IpUOOpETaTh OMBIT MCIOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHA, COBEPIICHCTBOBATH KYJIBTYPY
AKTUBHOTO HMCITOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO BBIOMpATh ONTHUMAaIbHYIO (DOpMy MpeacTaBlieHHs OWOJIOrHYeckor MH(popMamuu (CXeMbl, rpadUKH,
JUarpaMMebl, TaOJUIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIA SI3bIK B KauecTBE CpeacTBa npu pabore ¢ Ouonormdyeckoil uHboOpmaiumein: NPUMEHSTH
XUMHYECKUE, (U3NIECKUE U MAaTeMaTHUYEeCKUE 3HAKU U CUMBOJIBI, (hOpPMYJIbl, a00OpeBUaTypy, HOMEHKIIATYPY, UCIIOIH30BATh U
peoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISATHOCTH;

BJIIAJICTh HABBIKAMU PACTIO3HABAHUS U 3aIUTH HHGOpMAaIK, WHPOPMAITMOHHONW 0€30MTaCHOCTH JIMYHOCTH.

OByajeHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH



1) obmenue:

OCYILECTBJIATH KOMMYHHKAIIMK BO BeeX cepax jKU3HH, aKTUBHO YYaCTBOBATh B JUAJIOTE WIIH JUCKYCCHH IO CYIIECTBY
oOcykaaemMor TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKIACHHS OTHOCUTEILHO BBIMIOJHCHHS IpeIjiaracMoi
3aJ1a4M, YYUTHIBATh HHTEPECHI M COTJIACOBAHHOCTD MO3UIUI IPYTrUX YUaCTHUKOB JAMAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIC CpPEACTBA OOIICHHS, IMOHMMATh 3HAYEHHE COLMAJIBHBIX 3HAKOB, MPEANOCHIIOK
BO3HUKHOBEHUS KOH(QJIMKTHBIX CUTYaIlHH, YMETh CMATYATh KOH(JIUKTHI M BECTU NIEPETOBOPHI;

BJIaJICTh PA3IUYHBIMU CIIOCOOAMHU OOIINCHHS M B3aUMOJICHCTBHS, MOHMMATh HAMEPEHHUs APYTUX JIOACH, MPOSBISATH
YBaKUTEIBHOE OTHOILIEHUE K COOCCETHUKY U B KOPPEKTHOU (hopMe (HOpMYIHMPOBATH CBOM BO3PaKCHUS;

Pa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOIO TOUKY 3PCHHS C MCITOJIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI JIesITeIbHOCTh:

MOHUMATh W KCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M HHAWBHIYaJbHOW paOOTHI MPHU PEIICHHH OMOJIOTMYECKOM
po0JieMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHHUS TPYIIOBLIX (hOPM B3aMMOCHCTBHS NP PEIICHUH YUeOHOU 3a1auH;

BBIOMPATh TEMATHUKy W METOJbI COBMECTHBIX JCHCTBHUI ¢ y4ETOM OOIIHMX MHTEPECOB M BO3MOKHOCTEH Ka)KIOr0 4iIeHa
KOJIJICKTUBA,;

NPUHUMATh IeTH COBMECTHOW JESATEIbHOCTH, OPTaHM30BBIBATH M KOOPIWHUPOBATH JCHCTBHUS MO €€ MOCTHKCHHIO:
COCTaBJISITh TUIAH JCHCTBHIA, paclpeneiisiTh POJIM C Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh Pe3yJbTaThl COBMECTHOU
paboTHI;

OIICHWBATh KayeCTBO CBOCTO BKJAJa M KAXKIOIO yYacTHHUKA KOMaHABI B OOIIMI pe3yabTaT MO pPa3pabOTaHHBIM
KPUTEPUSIM;

npeJyIaraTh HOBBIC MPOCKTHI, OIIECHUBATh UJICH C TIO3UIIMHA HOBU3HBI, OPUTUHAILHOCTH, IPAKTHYECKON 3HAYNMOCTH,

OCYIIECTBJIATh TO3UTHBHOE CTPATErHYECKOE IIOBSACHUE B PAa3UYHBIX CHTYAIUsX, MPOSBIATh TBOPUYECTBO W
BOOOpaKeHHUE, OBITh MHUITUATHBHBIM.

OgiaieHHe YHUBEPCAJIBHBIMYU PETyJISATHBHBIMH 1€ CTBUSIMU:

1) camoopraHu3amus:

UCIIOJH30BaTh OMOJIOTHYSCKUE 3HAHUS JJIS BBISIBJICHHS ITPOOJIEM U UX PEIICHUS B )KHU3HECHHBIX U YICOHBIX CHTYAIIHIX;



BBIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWI LIEJIEBBIE U CMBICIOBBIE YCTAHOBKM B CBOMX JEHCTBHUAX M MOCTYMNKAaX IO
OTHOILIEHUIO K JKUBOU IPUPOJIE, CBOEMY 3J0POBBIO U 310POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIISATH MO3HABATENbHYIO JEATENbHOCTb, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
cOOCTBEHHBIE 3a]1a4l B 00pa30BaTEIbHON I€ATETbHOCTH U )KU3HEHHBIX CUTYalUSX;

CaMOCTOSITEJIbHO COCTABIIATH IUIAH PEIIEHUsI IPOOJIEMBbI C YIETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN
U NPEIIOYTCHUN;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOT 0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO LIMPOKOW DJPYAMIIMM B Pa3HBIX 00JIACTAX 3HAHUM, MOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJHTATOB
LEJISM;

BJIJIETh HABBIKAMM IT03HABATEIBHON pe(IIEKCUN KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUI U MBICIUTENBHBIX IPOLIECCOB,
UX pPe3yJbTaTOB U OCHOBAHUI, HUCII0JIb30BATh MPUEMBI peIIeKCHH AJIs OLIEHKH CUTYallH, BHIOOpAa BEPHOT'O PEIICHHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

[IPUHUMATh MOTHUBBI U apTyMEHTHI APYIUX IIPU aHAIU3€ PE3YyIbTaTOB IEATECIBHOCTH;

3) npuHsATHE ce0s1 U IPYrUX:

IIPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA,

IIPUHUMATh MOTUBBI U aPTYMEHTHI JPYTUX IIPU aHAIIN3E PE3YJIbTATOB ACATEIBHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JIPYrUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MHUP C O3ULUU APYTOrO YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI



[IpeametHbie pe3ynbraTthl ocBoeHus nporpammbl COO mo Ouonoruu Ha 6a30BOM YPOBHE BKJIIOUAIOT CHEHU(PUUYECKUE
U1l yueOHoro mpenmeta «buonorus» Hay4dHble 3HAHUSI, YMEHUSI U CIIOCOOBI IEUCTBUHM MO OCBOEHHWIO, MHTEPIpPETAlUUd U
npeoOpa3oBaHUI0 3HAHUM, BUABI ACSATEILHOCTU IO TMOJYYCHUIO HOBOTO 3HAHMS W NPUMEHEHUIO 3HAHUW B Pa3IMUHBIX
y4eOHBIX CHUTYaIlUsX, a TAaKKe B PEATbHBIX KU3HEHHBIX CUTYyaIlUsIX, CBA3aHHBIX ¢ Ouosioruei. B mporpamme mpeameTHbie
pe3yabTaThl MPEACTaBICHBI MO roJaM 00y4YeHHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeameta «buonorus» ¢ 10 knacce NOMKHBI OTPakKaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ W POJU OHOJOTHMM B CHUCTEME HAyYHOT'O 3HAHUS E€CTECTBEHHBIX HAyK, B
dbopMuUpOBaHUY COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KApTHUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCUHUCKHUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOIOTUH, (PYHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKA /IS PEIICHUS )KU3HEHHBIX
3a1ay;

YMEHUE PaCKPBIBaTh COJIepKaHUE OMOJOTUYECKUX TEPMHUHOB M TOHSATUMN: JKM3Hb, KJIETKA, OpPraHU3M, METa0O0Iu3M
(oOMeH BemIecTB W TPEBpAIlCHUE JHEPTHH), TOMEOCTa3 (CaMOperyisius), ypOBHEBas OpraHM3alusl >KUBBIX CHCTEM,
CaMOBOCIIPOM3BEICHUE (PENMPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHE Wu3Jaratb OWOJOTMYEeCKWe TeopuH (KJIETOYHasi, XpOMOCOMHAs, MYTallMOHHAs, IIEHTpalbHas J0rMa
MOJIEKYJIsIpHOM Ounonoruu), 3akoHsl (I. Menaens, T. Moprana, H. . BaBunoBa) u y4yenus (o0 IEHTpax MHOTrooOpasus H
IPOUCXOKACHUS KyJIbTYpHBIX pactenuil H. M. BaBunoa), onpenenars rpaHULbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHE BJIaJIETh METOJAaMU HayYHOTO MO3HAHHUS B OWMOJIOTMU: HAOIO/IEHUE U ONMUCAHUE KUBBIX CUCTEM, MPOLIECCOB U
SBJICHU, OpraHU3alvsi W MPOBEJIEHHE OMOJOTUYECKOTO IKCIMEPUMEHTA, BBIIBM)KCHHE THUIOTE3bI, BHISIBICHUE 3aBUCHUMOCTU
MEXIy UCCIEIYEeMbIMH BEJIMUYMHAMU, OOBSICHEHHE MOJYyYEHHBIX PE3YJIbTaTOB, UCIIOIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN
Y 3aKOHOB, YMEHUE J€1aTh BbIBOJAbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICIATh CYIIECTBEHHbIC IMPU3HAKA BHUPYCOB, KIETOK IPOKAPUOT U IYKAPUOT, OAHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIECCOB: 0OMEHA BEIIECTB M NIPEBPAIEHUS SHEPTUH B KJIETKE, (DOTOCUHTE3A,
IUIACTHYECKOTO0 U DHEPreTUYECKOro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a, OIUIOJOTBOPEHUS, Pa3MHOXKCHHS,
WHJMBHUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHE3);

YMEHUE TMPUMEHSTh MOJIYyYECHHbIE 3HAHUS sl OOBACHEHUS OMOJOTMYECKHX MPOUECCOB M SIBICHUW, JJISl MPUHATUA
MPAKTUYECKUX PENICHU B TMOBCEIHEBHOW JKM3HU C IENbI0 oOecreueHuss 0e30MacHOCTH CBOETO 370POBBS H 3I0POBBS



OKpY)KaIOIUX JIIOJIeH, COONIONEHHST HOPM TPAMOTHOTO TIOBEJAEHHUS B OKpPYXKAIOIIeH MPHUPOAHON cpee, MOHUMaHHE
HEOOXOAMMOCTH HCHOJB30BAaHUS JOCTHKCHHA COBPEMEHHOM OHONOTHMM ¥ OHMOTEXHONOTMH [UIsi PallMOHAIBHOTO
PUPOIOTIONH30BAHMS;

YMEHHE pellaTh JJIEMEHTApHbIE TEeHETUYECKHEe 3aJadl Ha MOHO- W JUTHOPUIHOE CKpEUIMBaHHE, CICIJICHHOE
HACJICJOBAHUE, COCTABISATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS s TpelncKa3aHus HacleAOBaHUS MPHU3HAKOB Yy
OpPTraHHU3MOB;

YMEHHE BBITIOJNHATh JTA0OpPATOpPHBIE W TPAKTHYECKHE paloThl, COONIOAATh MpaBWiIa HpuU paboTe ¢ y4eOHBIM H
71a60paTOPHBIM 000PYAOBAHUEM;

yMEHHE KPUTHYECKU OIICHWBATh W HMHTEPIPETUPOBATH MHQPOPMAINIO OUOJIOTHYECKOTO COACPKAHMS, BKIIOYAIOIIYIO
TNICEB/IOHAYYHBIC 3HAHUS U3 PA3NIUYHBIX UCTOYHUKOB (CpEJCTBa MacCOBOM MH(OpPMAIUH, HAYYIHO-TIOMYJSIPHBIE MaTEepPHAIIbI),
ATHYECKHE aCTICKThI COBPEMEHHBIX UCCIICIOBAaHHUI B OMOJIOTUH, METUITUHE, ONOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIIEHHS, 0000mas OMOIOrHYEeCcKyl0 WH(GOPMAIUIO U3
HECKOJIbKMX UCTOYHHKOB, TPAMOTHO UCTIOJIB30BaTh MOHSATUHHBIN anmapat OMOIOTHH.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS yueOHOoro npeamera «buonorusi» ¢ 11 knacce NOMKHBI OTPaXXaTh:

c(OpMHUPOBAHHOCTh 3HAaHUM O MECT€ W pOJIM OHOJOTHHM B CHCTEME HAyYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B
(bopMHUpPOBaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U HAyYHOTO MHUPOBO33PEHUS, O BKIIAJE POCCUNUCKHUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHON IPAMOTHOCTH YEJIOBEKa JIJISl PEIICHUS KU3HEHHBIX
3ajay;

YMEHHE PacCKpbIBaTh COJEpkKaHUE OHOJOTUYECKUX TEPMHHOB WU TOHSATHUMN: BUJ, TOMYJSAIUSA, T€HO(OHI, BOIIOLHA,
JOBIDKYIHE CHIIBl ((paKTOphI) IBOJIIOIUU, TPHUCTIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa3oBaHUE, DKOJIOTHYCCKHE (DAKTOPHI,
HKOCHCTEMA, IPOAYLIEHTbI, KOHCYMEHTBI, PEIyLIEHThI, IENU MUTaHuUs, IKOJIOTHYecKas mupaMua, Ouoreonenos, onocdepa;

YMEHHE u3Jaratb OMOJOrHYecKue Teopuu (dBosonroHHas Teopus Y. JlapBuHa, CHHTETHYECKas TEOpUs SBOJIIOLUN),
3aKOHBI U 3aKOHOMEPHOCTH (3apozsiiieBoro cxoactsa K. M. bapa, uepeqoBaHus Ii1aBHbIX HAIPaBICHUN U MyTEW SBOIIOLINHU
A. H. CeseprioBa, yuenus o 6uochepe B. WM. BepHanckoro), onpenensts TpaHUIlbl ©X MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BIaJIeTh METOJIaMU HayYHOTO MO3HAaHUS B OMOJOTHH: HAOIIOJCHNUE U ONMCAHUE JKUBBIX CHCTEM, MPOILIECCOB U
SBJICHUI, OpraHu3alys U MPOBEACHUE OMOJIOIMYECKOTO SKCIIEPUMEHTA, BBIIBU)KEHUE THUIOTE3bI, BBHIIBICHHE 3aBHCHUMOCTH



MEXIY UCCICAYEMbIMU BEIMYMHAMH, OOBSICHEHUE TIOJYICHHBIX PE3YIbTAaTOB, UCIOIb30BAHHBIX HAYYHBIX MMOHSATHN, TEOPUU
1 3aKOHOB, YMCHUE JIeJIaTh BEIBOABI HA OCHOBAHHH MTOTYYEHHBIX PE3YIbTATOB;

YMEHHUE BBIJCISITh CYIISCTBECHHBIC MPU3HAKNA CTPOCHHS OMOJOTHUECKHX OOBEKTOB: BUIOB, MOIYJISAIUHN, MTPOTYIICHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHMOTEOIIEHO30B M JKOCHUCTEM, OCOOEHHOCTH MPOIECCOB: HACIEACTBEHHOW H3MEHYHMBOCTH,
€CTeCTBEHHOTO 0TOOpa, BUA000pa30BaHMs, MPUCIOCOOIEHHOCTH OPTaHM3MOB, MEHCTBHUS JKOJOTHYECKUX (PAKTOPOB Ha
OpPTaHM3MBI, TEPEHOCa BEIIECTB M TMOTOKA SHEPTUU B JKOCHUCTEMAaX, aHTPOIMOTEHHBIX M3MEHEHHI B SKOCHUCTEMaxX CBOECH
MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOT€OXUMHUYECKIX ITUKIIOB B Onocdepe;

YMCHHE TMPUMCHSTH IMOJTYYEHHBIC 3HAHUS I OOBSCHEHUS OHOJIOTMUECKHX TPOIECCOB W SBICHWW, IS MPUHSATHUS
NPaKTUYECKUX PEIICHUH B TMOBCEIHEBHOW XHU3HU C IEJbi0 obOecredeHns Oe30MacHOCTH CBOETO 30POBBbS M 30POBBS
OKpY)KaIOIUX JIIOJIeH, COONIONCHUST HOPM TPAaMOTHOTO TIOBEJEHHUS B OKpPY)KAIOIICH MNPUPOJHON cpene, MOHUMAaHHE
HEOOXOIMMOCTH HCIIOJIH30BAHMSI IOCTIKEHUH COBPEMEHHON OMOJIOTHH IS PAIlIOHATBHOTO TPUPOIOTIONB30BAHUS;

YMEHHE peliaTh 3JEMEHTapHbIe OMOJOTMYECKHe 3aJladd, COCTABIIATH CXEMBI IEpEeHOCa BEUIECTB W DHEPTHUH B
sKOCUCTEMAX (LIeTH MUTaHUsA);

yYMEHHE BBINIOJHATH JabOpaTOpHbIE W MpaKkTUYeCKHe paboThl, COOMIOJATh MpaBuUjia NMpU paboTe C y4eOHBIM U
71a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OLEHHWBATh MU HMHTEPIPETUPOBATH MHGOPMAIHMIO OHOJIOTMYECKOTO COAEP’KaHWs, BKIIOYAIOIIYIO
NICEBJIOHAYYHbIC 3HAHUS W3 PA3JIMYHBIX UCTOYHHUKOB (CpeICTBa MAcCOBOM MH(OpPMAIMU, HAYYHO-TIOMYJISIPHBIE MaTepuabl),
paccMaTpuBaTh III00ATBHBIE SKOJOTHUECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHHUIO K HUM COOCTBEHHYIO
MIO3UIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE W YCTHBIE COOOIICHHUS, 0000Ias OHOJOTHYECKYI0 HH(POPMAIUIO W3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATUWHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM K i (undposbie)
n/n NMPOrpaMmblI Bcero 0; TPOJBHLIC p ;KTquCKHe o0pa3oBaTejibHbIE
padoTsI padoThbI pecypest
bubmmoreka [{OK
2 :
! buonorus kax Hayxa 0 05 https://m.edsoo0.ru/7f41c292
bubmmorekxa [{OK
1 0
2 JKuBbie cucTeMBI U UX OpraHu3aIus 0 https://m.edsoo. ru/7f41c292
. bubnuotexa [JOK
8 1 1
3 XUMHUYECKUH COCTAB M CTPOEHUE KIIETKH https://m.eds00.ru/7f41c292
bu6moreka [IOK
6 0 0
4 JKu3HenesTembHOCTh KICTKH https://m.eds00.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 0 1 bubnuorexa [JOK
OPraHnu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 0 15 bu6moreka [IOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 1 0 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
1 0 0
8 Pesepsroe spems https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
Ne n/m DporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThbI pecypebi
bubmmoreka [{OK
9 1
! IBOIOIHOHRAA OHOTOr K 0 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 0.5 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmmoreka [{OK
5 1
3 OpraHu3Mbl i OKpYKAOAs cpesia 0 https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
9 1 0
4 Coo01ecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI https://m.eds00.ru/7f41cc74
bu6moreka [IOK
2 0 0
S Pesepsroe spems https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3ydMeHHs| 0GpPA30BATENbHbIE
padoTsI padoThbI pecypesI
bubmmoreka [{OK
1 Buosiorus B cucremMe HayK 1 0 0 04.09 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
2 buonoruueckue cucTemMbl, NPOLIECCHI U UX 1 0 0 11.09 bubnuorexa [JOK
U3y4eHue ’ https://m.edso0.ru/863e6564
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[Ipa eckast pabora Ne 1
3 «Iflcﬁf)izzoiaiﬁe paZanme METOJIOB 1 0 0.5 18.09 bubmrorexa [JOK
https://m.edso0.ru/863e6122
MIPU U3y4eHUH OHMOJIOTUYECKUX
00BEKTOBY
4 XuMu4ecKui cocTaB KiIeTKh. Boja u 1 0 0 25.09 bubmuorexa [JOK
MHHEPaJTbHBIE COJTN ' https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHE OEITKOB 1 0 0 02.10 https:/m. edsoo.ru/863e6h72
depMeHThl — OUOJIOTUYECKHE
. JIab 60Ta Ne
6 | 1y crommmeccoii : 0 05 | oo | BubmoreralOK
Y1 ' ' https://m.eds00.ru/863e6b72
AKTUBHOCTH (pepMEHTOB (Ha IpUMepe
aMUJIa3bl WK KaTalasbl)»
bubnuoreka [JOK
1 0 0
! YraeBozipL. JIunu gt 16.10 https://m.edso0.ru/863e6870
bu6mmoreka [JOK
1 0 0 .
8 Hyxneunnossie kucnotsl. AT® 23.10 https://m.eds0o.ru/863e6d5¢
9 Hcropus n MeTOBI N3yUEHUS KIIETKU. 1 0 0 06.11 bubnuoreka [IOK

Knerounas TCOpHAL

https://m.edso0.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10 KiteTka kak 1eocTHas )KUBas CHCTEMa 0 13.11
CrpoeHue dyKapruOTUYECKON KIICTKH.
JlaGopaTtopnas padora Ne 2 «M3yueHue
CTpOGgII/Iﬂ II)(JIGT(?K pacTeHui )KI/I]Z([)ITHBIX bubmmorexa [JOK
11 ouBoB 1 GAKTePHi o MH;{ O CKOTION ;{a 0.5 20.11 https://m.edso0.ru/863e6ff0
p P ! P https://m.edsoo0.ru/863e716¢
TOTOBBIX MUKpOITpernapaTax u ux
OTIMCAHUE
bubmmoreka [{OK
12 OOMeH BelIeCTB WM MeTab0IN3M 0 27.11 https://m.edso.ru/8636766¢
bubmmoreka [{OK
13 PorocunTes. XemocHHTes 0 04.12 https://m.edso0.ru/863e7c98
. bu6moreka [IOK
0 11.12
14 OHEPreTHIeCKHil 06Men https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KISTKU. [{enenue
.M . JIab 6ota Ne
15 | 3 HaGmoncmne wrrosa s kemkax 05 | 1812 | PubmorexallOK
. ' ' https://m.edso0.ru/863e7dc4
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHKpOTIpenapaTax»
16 buocunTes 6enka. Peakuus maTpuaHOTO 0 25 12 bubnuoreka [IOK
CUHTE3a ) https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancusnus — OMocuHTE3 OeNKa 0 08.01 https://m.edsoo.ru/8636796e
bu6mmoreka [JOK
18 Hexerounsie GopMbI )KU3HU — BHPYCHI 0 15.01 https://m.edso.ru/86367540
bubnuoreka [JOK
19 ®opMBbI pa3MHOKEHUSI OPTaHU3MOB 0 22.01 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuoreka [JOK
0 .
20 Metios 29.01 https://m.eds00.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
21 KJ1eTOK. OII010TBOPEHHE. 0.5 05.02 bubnunoreka [JOK

JIaGopatopHas pabota Ne 4 «3yuenue
CTPOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX

https://m.edso0.ru/863e81h6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

MHUKpOIpenaparax»

bubmuoreka [JOK
0 12.02

22 WNuauBuayanbHOE pa3BUTHE OPraHU3MOB 0 https://m.eds0o.ru/863e8436

23 I'eneTnka — HayKa O HaCJIEeICTBEHHOCTH 0 19.02 bubnuorexa [JOK
Y U3MEHYMBOCTHU ' https://m.edso0.ru/863e862
3aKOHOMEPHOCTH HACTIEAOBAHUS

bubmmoreka [{OK
0 26.02

24 npu3Hakos. Moxorubpuasoe 60 https://m.edso0.ru/863e8878
CKPCIIIUBAHKE
JurubpuiHoe ckperyBaHuie. 3aKoH bubnuorexa [JOK

25 0 04.03
HE3aBMCHUMOI0 HACJIEAOBAHMS TPU3HAKOB https://m.edsoo.ru/863e89a4
I'enetnka nona. HacinemoBanue bu6moreka [IOK

26 0 11.03
MPU3HAKOB, CHEIUICHHBIX C TOJIOM https://m.edso0.ru/863e8c60
CuemieHHOe HAcCJIeI0BaHKUe MPU3HAKOB.

JlabopaTtopnast pabora Ne 5 «M3yuenue
pe3ynbTaTOB MOHOTHOPHIHOTO U bubmuorexa [JOK

27 0.5 18.03
JTUTHOPUTHOTO CKPEIIUBAHUS Y https://m.edso0.ru/863e8c60
JpO30¢ Il HA TOTOBBIX
MHUKpOTpenaparax»

N3menunBocts. HenacienctBennas
n3MeHUnBOCTb. JlabopartopHas padota Ne
6. M3yuenne Mo uuKaImOHHOM bubnuoreka [JOK

28 0.5 01.04 _

U3MEHYMBOCTH, TIOCTPOCHUE https://m.edsoo.ru/863e8efe
BApHUAIIMOHHOTO PAJla U BApUAITMOHHOMN

KPHUBO»

HacnenctBeHHas ”3MEHYHBOCTb.

29 Jlaboparopnas pabota Ne 7. «AHanus 05 08.04 bubnunoreka [JOK
MyTalui y Jpo30(uiel Ha TOTOBBIX ' ' https://m.edsoo0.ru/863e8efe
MUKpOTpernaparax»

bu6mmoreka [JOK
0 15.04

30 I'eneruia uenonexa https://m.edso0.ru/863e8d78
PezepBHblit ypok. O0oO01IeHNE 110 TeMe

31 «HacnencTBeHHOCTh U U3MEHUUBOCTD 0 22.04

OpraHu3MoOB»



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

bubmuoreka [JOK

32 Cenexuns Kax Hayka u NpoLECe . 29.04 https://m.eds00.ru/863e9214
33 MeTo bl ¥ TOCTUXKEHUS CETICKIIUU 1 06.05 bubmmoreka [{OK
pacTeHUM U JKUBOTHBIX https://m.edso0.ru/863e9214
34 buoTexHosorus kak oTpacib 1 13.05 bubnuorexa [JOK
IIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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

11 KVIACC

Konu4iecTBo yacoB DJIeKTPOHHbIE
Ne Tema vDoKa K n Mara uudposeie
n/n P Bcero 0; TPOJBHLIC pﬁaKanecm/le u3ydeHusi oOpa3oBaTejbHbIE
padoTsI padoThI pecypesI
N bubmmoreka [{OK
1 0 0 :
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 04.09 https://m.eds00.ru/863ea20e
2 WcTopus pa3BuTus npeacraBieHuii 00 1 0 0 11.09 bubnuorexa [JOK
HBOJTIOIIUHT ' https://m.edso0.ru/863e9570
bubmmoreka [{OK
1 0 0 .
3 Muxpossomonus 18.09 https://m.edsoo.ru/863e9cle
[Tomymsius Kak 2JIeMEeHTapHas eIuHUIA
4 BH/Ia U dBOIonMM. JlabopaTopHas pabora 1 0 05 2509 bubmuorexa [JOK
Ne 1 «CpaBHeHHE BUIOB 110 ' ' https://m.eds00.ru/863e99c6
MOP(OJIOTrHIECKOMY KPUTEPHIO»
5 JIBmKyImue cuiibl (3JIEMEHTapHBIC 1 0 0 02.10 bubnuoreka [IOK
(haKTOpBI) FBOTIOIUN ' https://m.edsoo.ru/863e9da4
6 EctectBenHbIit 0TOOD U €ro (hOpMBbI 1 0 0 09.10 bubmiorexa LIOK
https://m.edsoo.ru/863e9ed0
Pe3ynbratel sBosIOIUY:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padota 1 0 0.5 16.10 bubnuoreka [JOK
Ne 2 «Onucanue nmpucrnocoO0IeHHOCTH ' ' https://m.edsoo.ru/863e9fde
opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
bubnuoreka [JOK
1 0 0 .
8 Hanpasnenus u nytu MakpO3BOJIIOLUA 23.10 https://m.eds0o.ru/863e9cle
9 HeobpaTtumocTs 3BomONINN 1 0 0 06.11
10 Ucropus xu3Hu Ha 3emiie U METOAbI €€ 1 0 0 13.11
U3yYEHUS '
11 ['MnoTe3bl NPOUCXOXKIACHUS KU3HHU HA 1 0 0 20.11 bu6mmoreka [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

3emiie

https://m.edsoo.ru/863ea5a6

PazButue xxu3HM Ha 3eMIie 1O 3pam U

bubmuoreka [JOK

0 27.11
12 epuoaam https://m.edso0.ru/863eat6be
OCHOBHBIE ATAITBI 3BOJIOIIUU
PaCTHTEIHLHOTO W )KUBOTHOTO MUDA.
bubmmoreka [{OK
0.5 4.12
13 [Ipaktuyeckas padora Ne 1 «I/IszﬂleHI/Ie 0 https://m.edsoo.ru/863ea8he
HCKOIIaeMbIX OCTATKOB PACTCHUH W
KUBOTHBIX B KOJUICKIIHISIX))
CoBpemeHHast cucTeMa OpraHuyecKoro bubnuorexa [JOK
14 0 11.12
MHpa https://m.edsoo.ru/863ea48e
bu6moreka [IOK
0 18.12
15 DBOJTIOIHS YeJIOBEKA (aHTPOTIOTEHE3) 8 https://m.eds00.ru/863eac2c
16 OCHOBHBIE CTaJTUH YBOJIOIIUH YeTIOBEKA 0 25.12
17 JiBukymmue cuibl (hakTopsl) 0 08.01 bubnuoreka [IOK
aAHTPOTIOTeHE3a ’ https://m.edsoo.ru/863ead44
Yenoseueckue pachkl M IPUPOIHBIE bubnuoreka [IOK
18 0 15.01
aJanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaea?
PeseprubIit ypok. O6001IEHNE TIO TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HHU HA 0 22.01
3emiie»
20 DKOJIOTHS KaK HayKa 0 29.01
Cpenbl 00UTaHUS U YKOJIOTHYECKUE bu6mmoreka [JOK
21 0 05.02
(hakTopbl https://m.edsoo.ru/863eafec
Abuotnyeckue (akTopsl. JlaboparopHas
pabota Ne 3. «Mopdonornyeckue
29 0COOCHHOCTH PAaCTEHHUI U3 PAa3HBIX MECT 05 12.02 bubnunoreka [JOK
oburtanus». Jlaboparopuas padora Ne 4. ' ) https://m.edsoo.ru/863eb10e
«BrnusiHue cBeTa Ha POCT U pa3BUTHE
YepEeHKOB KOJIieycay
bu6mmoreka [JOK
0 19.02
23 buoTtndeckue GakTopsl https://m.edsoo.ru/863eb348
24 DKOJIOTUYECKHE XapaKTEPUCTUKHI 0.5 26.02



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

nonymsitun. [Ipaktudeckast padora Ne 2
«IIoaCY€T IOTHOCTH MOIYJIALMMI Pa3HbIX

BHJIOB PACTEHUI»

bubmmoreka [{OK
_ 1
25 CooOrmiecTBa OpraHu3MOB — OHOIIEHO3 0 04.03 https://m.edsoo.ru/863ebA6a
26 [pupo IHbIE SKOCHCTEMBI 1 0 11.03
bubmmoreka [{OK
1
27 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI) 0 18.03 https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeJIH YKOCHCTEMBI.
. bubnuoreka [JOK
1 0 :
28 Okonorudeckue nupamuabl. CBoiicTBa 01.04 https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus
29 AHTPOTIOTEHHBIE IKOCHCTEMBI 1 0 08.04
30 buocdepa — riobanbHas sKocucTeMa 1 0 15.04 bubnuoreka [IOK
3emin ' https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 2904 bubnuoreka [IOK
orocdepsl ' https://m.edsoo.ru/863ebd16
32 YenoBeuecTBO B Ouochepe 3emin 1 0 29.04
33 CocyiiecTBOBaHUE TPUPOJIBI U 1 0 06.05 bubnuoreka [IOK
4eJI0BEYECTBA ] https://m.edsoo.ru/863ebale
PesepBubIit ypok. O600IIEHHE TEMBI
34 «Coo0111ecTBa U 3KOJIOTUYECKHE 1 0 13.05
CHCTEMBD»
OBLIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Cyxopyxkosa JI.LH. Kyumenko B.C. MBanosa T.B. buonorua. 10-11 kmaccer —
y4eOHHUK 7151 00111e00p. yup. ¢ MPUIIOK. Ha 3JIEKTpOHHOM Hocutene. [IpocBemienue
2014.-127c.

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. TemaTuueckoe W TOYpPOYHOE IUIAHUPOBAHHE MO OHOJIOTMM K Y4E€OHUKY
CyxopyxoBa JI.LH. « buonorus: 10-11 xnaccey/. —IlpocBemenue 2014. -
127c.

2. COOpHHMK HOPMATHUBHBIX JOKYMEHTOB. buonorus. denepanbHblii KOMIIOHEHT
INocynapcTBennoro cranaapra. — M.: JIpoda, 2010. — 46¢.

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://bio.1september.ru- razera «buonorusy - npuiokeHne K «1 ceHTIOPs»

http://ebio.ru/ - Dnexkrponnsiii yueoHuK «buoaorusy». CoaepKUT BCe pa3eiibl
Ouostoruu: 6OTaHUKY, 300JI0THI0, AaHATOMHIO M (DU3HOJIOTHIO YEI0BEKa, OCHOBBI
[IUTOJIOTUU M TCHETUKH, SBOJIFOLIMOHHYIO TEOPHUIO M SKOJIOTHIO. MOXKET OBITh
PEKOMEH/I0OBaH YYaIIMMCs JJIs1 CAMOCTOSATEIILHON paOOTHI.

http://school-collection.edu.ru Enunas KOJUIEKIIUAS (P POBBIX
00pa3oBaTeIbHBIX PECYPCOB.

www.edios.ru- Dimoc - HeHTp JUCTAHIIHOHHOTO 00pa30BaHMS

http://www.dvduroki.ru/index.php Astopckue Buumeo ypoku IIaTHbIE H
OecruiaTHbIe

http://www.filin.vn.ua/ MimtocTpupoBaHHas SHIIUKIONCIHS )KUBOTHBIX.



http://ebio.ru/
http://school-collection.edu.ru/
http://www.dvduroki.ru/index.php
http://www.filin.vn.ua/




