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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTKe MpOrpaMMbl MO OUOJOTHU TEOPETUYCCKYIO OCHOBY JUISI OTIPEICIICHUS
MOIXOJIOB K (opMHpOBaHHIO coOAepX)aHHUs ydeOHOro mpenMera «bHONOTHS» COCTaBWIIH:
koHuentyaibHble nojoxeHuss ®I'OC COO o B3auMooOyCIOBICHHOCTH LENeH, coaep:KaHus,
pe3ynbTaToB 00ydeHHss U TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHS 00
o0IMX HEeNsIX M MPUHIUMNAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETro
obmrero oobpazoBanusi B Poccuiickoit denepamuu, a Takxke MOIOXKEHUS O cienuduke 6uoaorumy,
e€ 3HaUCHWU B TO3HAHWUU >KMBOW TPUPOJBI U OOECHEUYECHHWH CYIIECTBOBAHUS YEIOBEYECKOTO
obmiectBa. CorjgacHO Ha3BaHHBIM IMOJIOKECHUSIM, ONPEIEIICHBI OCHOBHBIC (YHKIIMH MPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no 6mosioruu Ja€T MpeacTaBiIeHUE O IesX, 00 olmiel cTpateruu o0ydeHus,
BOCIIUTAaHHUS ¥ PAa3BUTHS OOYYAIOIIUXCS CpeIcTBaMU ydeOHOro mpeamera «buomorusy,
ompezenser o0sA3aTeNbHOE TNPEAMETHOE COJIEp)KaHUe, €ro CTPYKTYpy, paclpeleseHHue IIo
paszenaM U TeMaM, PEKOMEHIYEeMYIO IMOCIIe0BATeIbHOCTh M3Y4YeHHs] Y4eOHOro MaTepuaia C
y4ETOM MEXIMPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, TOTUKHA 00pa3oBaTEIbHOTO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUaIOIINXCS.

B mnporpamme mo OHOJOTMM TaKXe YYUTHIBAIOTCS TpeOOBaHUS K IUTAHUPYEMBIM
JTUYHOCTHBIM, METAlPEJIMETHBIM W TPEIMETHBIM pe3yJbTaTaM oOydeHHs B (OpMHpOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TI03HABATEIBHOMN JEATEIHLHOCTH/YUEOHBIX IEUCTBHI 00yJaronuxcs mno
OCBOCHHIO COJICPIKAHUS OMOJIOTMYECKOT0 00pa30BaHuUs.

B mporpamme mo 6uonoruu (10-11 kmacchl, 6a30BbIN YPOBEHB) peayiM30BaH MMPUHIIUIT
MPEEeMCTBEHHOCTH B HW3Y4YeHMHM OWONIOTHMH, Onarogaps uYeMy B HeH MpocMaTpHUBaeTCs
HANPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBA3AHHBIX ¢ (POPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJICTABICHUA O 3JI0POBOM 00pa3e KU3HU M OEpPEeKHBIM OTHOIICHHEM K OKpPYXKaloIIeH
npupoaHoii cpene. [loaToMy Hapsimy ¢ u3ydeHHEM OOIICOMOIIOTHYECKUX TEOpUH, a TaKKe
3HAHUU O CTPOCHHH JKUBBIX CHCTEM PAa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MPOIIECCOB B TIporpaMMe 0 OWOJIOTHH YJAEJICHO BHHMAHHWE WCIOJB30BAHUIO ITOTYYCHHBIX
3HAHUU B MOBCEHEBHOM JKU3HU ISl PELICHUS IPUKIIATHBIX 3a]1a4, B TOM YHCIie: MPopUIakTuKu
HACJIEJICTBEHHBIX  3a00JieBaHUN  YeloBEKa, MEAMKO-TeHETHYECKOTO  KOHCYJIbTHUPOBAHUS,
000CHOBaHHUS IKOJIIOTUYECKHU 11€TIeCO00pPa3HOTO MOBEACHHS B OKpY>KaloIIeld MPUPOTHOU cpere,
aHallM3a BIIMSHUS XO3SUCTBEHHOW JEATENILHOCTH YEJIOBEKa HAa COCTOSHHE TMPHUPOAHBIX H
UCKYCCTBEHHBIX DKOCHCTEM. YCWICHHE BHUMAHHS K MPUKIAJHON HANpPaBIEHHOCTH Y4eOHOTO
npenMera «BbHONIOTHS» MPOIUKTOBAHO HEOOXOIUMOCTHIO O0SCTICUCHUS YCIOBHMA IS PEIICHHS
OJIHOM M3 aKTyaJIbHBIX 3a/1a4 MIKOJHLHOTO OHOJIOTHYECKOTO 00pa3oBaHUs, KOTOPAsl MPEAIoIaraeT
dbopMupoOBaHHE Yy OOYYAIOIIMXCS CIOCOOHOCTH aJalTHPOBATHCS K HM3MCHEHHSM JIMHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMsA 3aHMMaeT BakHOe MecTo. OHa
obOecrieunBaeT (GopMUpOBaHHE y OOydaroluXcs MPEJCTaBICHUH O HAYyYHOW KapTUHE MHpAa,
pacmupsieT u 0000IIaeT 3HaHUsI O KUBOUM NPUPOJIE, €€ OTIMUUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DHBOJIOLMU, CO3MaET YCIOBHS JUIS: IMO3HAHUS 3aKOHOB JKUBOW MPHUPOJHI,
dbopMupoBanus (YHKIIMOHATHHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0O€30MacHOro obOpasa
KHU3HU, SKOJIOTUIECKOT'O MBIIIICHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOW TIPHUPOJIC U YEITOBEKY.

bonpmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIsi PEHICHHWS BOCIHTATEIBHBIX U
Pa3BUBAIOIIMX 3aJ7]a4 CPEAHETO OOIIero 00pa3oBaHus, CONMAIN3AIMN o0yJaromumxcs. M3yduenue



ouonorun obecrieynBaeT yCIIOBUS JUIS ¢dbopmupoBaHus MHTEJJIEKTYAJIbHBIX,
KOMMYHHUKAIIMOHHBIX H I/IH(bOpMaI_[I/IOHHBIX HaBBIKOB, ACTETUYECKOM KYJbTYPBHI, CHOCO6CTByeT
MHTETpalui OMOJIOTHYECKUX 3HAHUHM C MPEACTaBICHUSIMU U3 JAPYTUX y4eOHBIX NMPEIMETOB, B
YaCTHOCTH, (PU3UKU, XUMUHU U reorpadun. Ha3BaHHbIE MOI0KEHUS O peJHA3HAYEHUH y4eOHOTrOo
npenmera «buonorus» cocraBUIM OCHOBY Ui OMNpeAeNieHUs MOAXOAOB K OTOOpy H
CTPYKTYPHUPOBAHUIO €T0 COJIEPKaHMsl, IPEACTABICHHOr0 B IporpaMmMme o GHOJIoTuu.

Ot10op conepxanus yuebHoro npeamera «bruonorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH €
MO3ULUN KYJIBTYpOCOOOPA3HOTO MOAX0Ja, B COOTBETCTBUU C KOTOPBIM OOYYaroIUecs JTOJIKHbI
OCBOUTH 3HAHMA M YMEHHs, 3HAUUMBbIE i1 (POpMUPOBAHUS OOILEH KyJbTYphl, ONpEAEsIonue
a/JIcKBaTHOE IIOBEJCHHE YEJIOBEKAa B OKpYXalolled NIpHUpPOJHOM cpene, BOCTPEOOBAHHBIE B
MTOBCETHEBHOM KHM3HU U MPAKTHUECKOH AestenbHOoCTH. Oco00e MECTO B 3TOHM CHCTeMEe 3HAHHIA
3aHMMAIOT 3JIEMEHTHl COJEep)KaHus, KOTOpble CIyXaT OCHOBOM il  (OPMHUPOBAHUSA
MIPEJICTABICHUA O COBPEMEHHON €CTeCTBEHHO-HAYyYHONW KapTUHE MHUpPA M IIEHHOCTHBIX
OpPHUEHTALUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aUK OMOJIOIHYECKOr0 00pa30BaHMsL.

CTpyKTypHpoBaHHE cOZep:KaHus Y4eOHOro MaTepuajga B Iporpamme M0 OHOJOTHH
OCYILIECTBJIEHO C Y4ETOM IMPUOPUTETHOTO 3HAYCHMS 3HAHUN 00 OTIMUYUTEIBHBIX OCOOCHHOCTSAX
JKUBOM TIpHUpOJBI, O €€ ypOBHEBOHl OpraHM3allMiM M 3BOJIOLMU. B coOTBETCTBMM C 3THM B
CTPYKType y4eOHOTO mnpeaMera «BHoNorusy BBIIEICHBI CIEIYIONINE COJCPKATEIbHbBIC JTHHUU:
«bnomnorns xak HaykKa. MGTOILBI HAay4YHOT'O IMO3HAHHA», «Kiertka xax Ononornueckas cucremay»,
«Opranusm Kak Ouosiornyeckasi cuctema», «CucreMa 1 MHOT0oOpa3sue OpraHuYecKoro MHUpay,
«IBOJIIOIUA JKUBOW TPUPOIIBI», « IKOCUCTEMBI U TPUCYITUE UM 3aKOHOMEPHOCTH.

Ilens u3yuyenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJICHUE
00yyaromMUMHUCs 3HAHUSAMU O CTPYKTYpHO-(D)YHKIIMOHAJBHOW OpraHU3alMMd >KUBBIX CHCTEM
pa3HoOro paHra ¥ npuoOpeTeHre YMEHHI MCIIONb30BaTh 3TH 3HAHUS JJIS IPAaMOTHBIX JEHCTBUH B
OTHOILLIEHUH O0BEKTOB KMBOM NMPHUPOJIBI U PEIICHUS Pa3IMYHBIX KU3HECHHBIX POOIEeM.

JocTwkenne nenu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 06a30BOM ypOBHE
oOecrneynBaeTcs pelIeHneM CIIEIYIOINX 3aau:

OCBOEHHE O0OyYaroIUMUCA CHCTEMbl 3HAHUH O OMOJOTMYECKUX TEOpUSIX, YUYECHMSIX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TMIIOTe3aX, MpaBHJIaX, CIyXalllhuX OCHOBOW A (OPMHUPOBAHUSA
NPEJCTAaBICHUN O ECTECTBEHHO-HAy4YHOW KapTHHE MHpa, O METOJAaX Hay4yHOro IO3HaHuf,
CTPOCHUHU, MHOI000pasMM M OCOOCHHOCTSAX MBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3aluy,
BBIJIAIOIINXCSI OTKPBITHUSAX U COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTHHY;

¢dopmupoBaHre y OOy4aromuxcs IMO3HABATEIbHBIX, WHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CHOCOOHOCTEH B Mpoliecce aHaau3a JaHHBIX O MyTAX Pa3BUTHSA B OMOJOIMU HAYyYHBIX B3IJISJIOB,
Hﬂeﬁ 1 NMMOAXOJ0B K U3YUCHHUIO KUBBIX CUCTCM pPa3HOro YpOBHA OpraHu3alnuu,

CTaHOBJIEHHE Yy OOydJaromuxcsi oOmmel KyJabTyphl, (DYHKIHOHAJIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLCHUBATH SIBJICHUS OKPYXKAIOIIET0 MHUpa >KUBON MPHUPOJBI Ha
OCHOBAHMU 3HAHWH U OIBITA, TOJYYEHHBIX IPU U3yUYECHUH OMOJIOTHHY;

¢dopmupoBaHue y OOyYaroIUXCs YMEHHMH WILTIOCTPUPOBATh 3HAuYE€HUE OMOIOTHYECKUX
3HaHUH B MPAKTUYECKOW NEATEIbHOCTH 4YEJIOBEKA, Pa3BUTHM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOIOTHIA;

BOCIIUTAaHUC y6€)K,Z[éHHOCTI/I B BO3MOXKHOCTU IIO3HAHUS YCIOBEKOM >KHBOM IpUpoakl,
HEOO0XOIMMOCTH OEPEKHOTO OTHOMICHHUS K HEH, COONIIO/ICHHS 3TUIECKUX HOPM TP TPOBEICHUH
OMOJIOrMUECKUX MCCIIEIOBAHNM;

OCO3HAaHHUE IIEHHOCTHU OHOJIOTMYECKUX 3HAHUKI JJIs1 TTOBBINICHUS YPOBHA DKOJIOTHYECKOH
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE NMPHOOPETEHHBIX 3HAHUI M yMEHUH B MOBCEIHEBHOW >XU3HU I OLICHKH
MOCJIEICTBUI CBOEH JEATENFHOCTH IO OTHOIICHHIO K OKpY’Karolle cpene, cOOCTBEHHOMY
3I0pPOBBIO, 000CHOBAHUE U COOIIOICHUE Mep TTPODUITAKTUKN 3a00JICBaHUH.

B cucteme cpennero oOmiero oopazoBanus «buosnorus», nzydaemas Ha 6a30BOM ypOBHE,
SIBIISIETCS  00SI3aTETILHBIM yUEOHBIM TIPEIMETOM, BXOJSIIAM B COCTaB TPEAMETHOH o00iacTu
«EcTecTBeHHO-HAyYHBIE TPEIMETHI».

Jnst u3ydenust 6uonoruu Ha 6a30BOM YpOBHE CpeHEro o01iero o0pa3oBaHUs OTBOAUTCS
68 dacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kmacce — 33 gaca (1 yac B Hezento).



COJAEPKAHUE OBYYEHUA
10 KJIIACC

Tema 1. buosorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMH, TEXHUYECKHUMH WU JIPYTUMHU
€CTECTBEHHBIMH HayKamu, (unocodueit, STUKOH, 3cTeTukoid W mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBaHNUN COBPEMEHHOU Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJOTHYECKUX HaYK.

MeTo/ 161 IO3HAHMSI KUBOU TIPUPOJIBI (HAOTIOCHHE, SKCIIEPUMEHT, OMMCAaHNe, U3MEPEHNE,
KJaccu(uKaIus, MOJIeIMPOBAaHUE, CTATUCTHYECKAs: 00paboTKa TaHHBIX).

JleMoHcTpAaLUK:

[Toptpetsr: Y. HapBun, I'. Menaens, H. K. Konsuos, Ix. Yorcon u @. Kpuk.

Tabmuip! u cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBD».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Ipaktnueckast pabota Ne 1. «Jcmonbp3oBaHHe pPa3IMYHBIX METOAOB TNPU H3YyUECHUU
OMOIOTHYECKUX O0BHEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHU3AIUSA.

JKusele cuctembl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHus Ouonoruu. OTIMYHe >KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CpoiicTBa OumocucTeM M UX pa3zHooOpaszwe. YPOBHH OpraHu3allid OWOCUCTEM:
MOJIEKYJIAPHbIA,  KJIETOYHBIM,  TKAaHEBbI, OPraHU3MEHHbIA,  MOMYJSIMOHHO-BHIOBOM,
AKOCHUCTEMHBIHN (OMOTCOIIEHOTUYECKHM ), OMOC(EPHBIH.

JdeMoHcTpanum:

Tabmunel U cxembl: «OCHOBHBIE TPHU3HAKU KU3HU», «YPOBHU OPraHMU3AINH >KUBOUN
MIPUPOIBDY.

Ob6opynosanue: Moaens MoJekybl JJHK.

Tema 3. XumMHnuecKuii COCTaB M CTPOEHUE KJIETKH.

XWUMUYECKMH  COCTaB  KIETKA. XHWMHYECKHE  BJIEMEHTBhI:  MaKpOAJIEMEHTHI,
MUKpO3JeMeHThI. Bosia 1 MUHEpabHbIE BelllecTBa.

@yHKIMK BOJABl M MHUHEPAIBHBIX BEIIECTB B KieTke. llomnepkaHue OCMOTHYECKOIO
OanaHca.

benku. CoctaB u cTpoeHrne 0€TKOB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnMble
U 3aMEHUMBIC AMUHOKHUCIOTBL. AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl O€IKOBOI
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAST MU UYETBEPTUYHAsT CTPYKTypa). XHUMHUECKUE
cBoMcTBa OenkoB. buonornyeckue GyHKIIMN OETKOB.

®epMeHThl — OMonoruueckue katanuzaropbl. CTpoeHue (epMmMeHTa: aKTUBHBIM LIEHTD,
cyOctpatHas cnenuduuHoctb. Kodepmentsl. Buramuupl. Omianuus  ¢GEepMEHTOB  OT
HEOPraHWYECKHUX KaTalln3aToOpOB.

YrneBojabl: MOHOCaxapuIsl (TIII0K03a, pudo3a U Ae30kcuprudo3a), aucaxapubl (caxaposa,
JaKTO3a) W ToJMcaxapuibl (Kpaxmall, TJIMKOTeH, IIelIono3a). buonorndeckue ¢GyHKIUN
YTJIEBOJIOB.

Jlunuasl:  Tpurauuepunsl, ¢ochonunuael, crepouabl. [uapodpubHO-THAPOPOOHBIE
cBoiicTBa. buonornueckne QyHkuuu aunuaoB. CpaBHEHUE YTIIEBOJOB, OCIKOB U JIMIUIOB KaK
HMCTOYHHUKOB YHEPTHUH.



Hyxneunossie kucnotsl: JJHK n PHK. HykineoTunbl — MOHOMEpPBI HyKJIEMHOBBIX KHUCIIOT.
Crpoenne u Qynkiun JIHK. Crpoenue u ¢ynkmmu PHK. Buaet PHK. AT®: ctpoenue u
GyHKIUH.

[Muronoruss — Hayka o kierke. KierouHas Teopus — MpuUMep B3aUMOACHCTBUS HIEH U
(bakTOB B HAYYHOM MO3HAHUHU. MeTO bl U3YUYEHHUS! KIETKH.

Knetka kak nenoctHas xuBasi cuctema. OOmiye mpu3Haky KJIETOK: 3aMKHYTasi HapyKHas
MeMOpaHa, mosekynsl JIHK kak reneTnueckuii anmapar, cucreMa CuHTe3a Oenka.

Tumbl KJIETOK: JYyKapHOTHUecKas M mIpokapuoTuyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoi kietku. Kierounas crenka 6axrepuil. CTpoeHue 3yKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON Y TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAash CTEHKA, TJTUKOKAIWKC, WX (YHKIIHH.
[Inasmatnueckas MeMOpana, e€ cBoiictBa M (¢QyHKuuu. lluroruiasma um e€ opraHoupsbl.
OnnomemOpannbie opranouasl kiaetku: DIIC, anmapat ["onbmku, muzocomsel. [loryaBToHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHAPWH, IiaacTuibl. IIpoucxoxkneHne MHUTOXOHAPUN M IUIACTHL.
Bune mnactun. HememOpaHHbIe OpraHOUABI KJIETKU: pUOOCOMBI, KJIETOYHBIN HIEHTP, LIECHTPUOIIH,
PECHUYKH, KTIyTUKH. DYHKIIMM OPTaHOUJIOB KJIETKU. BritoueHusl.

SAnpo — perynsTopHbIi 1eHTp KieTku. CTpoeHue siapa: sjaepHas 000J04YKa, KapHoIia3Ma,
XPOMAaTHH, SAPBIIKO. XpOMOCOMBI.

TpaHcIOpT BELIECTB B KIIETKE.

JdemoHcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammbl:  «PacnpeneneHne XUMHUYECKUX JJIEMEHTOB B HEKHUBOH  IPUPOJIE»,
«Pacnipenenenne XuMU4YECKUX JIEMEHTOB B )KUBOU IIPUPOJIEN.

Tabmumel u cxembl: «llepuogudeckas TabmuIla XMMHUYECKUX JIIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJBI», «brnocunTes Genka», «CTpoeHne MoieKyibl Oenka», «CTpoeHue GpepMeHTay,
«Hyxneunossie kucinotel. JJHK», «Ctpoenune monexynbsl AT®», «CTpoeHne 3yKapuoTHUECKOM
KIeTkn», «CTpoeHue XKUBOTHOW KieTkn», «CTpoeHHe pacTUTENbHOM KIeTkn», «CTpoeHue
MPOKAPUOTUYECKOHN KIETKN», « CTpOEHUE A/Ipa KIETKW», « Y TIIEBOABDY, «JIMIUIBD).

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYAOBaHHE ISl MPOBEJACHUS HAOIIOICHHM,
M3MEPEHH, SKCIEPUMEHTOB, MHUKPOIpEnapaThl PaCTUTEIbHBIX, KUBOTHBIX M OaKTepUANbHBIX
KIIETOK.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlaboparopnas pabora Ne 1. «/3ydeHHe KaTaTUTUYECKOW aKTUBHOCTH ()EPMEHTOB (Ha
IIpUMepe aMHJIa3bl WIN KaTanaasbl)».

JlaGopatopnast padota Ne 2. «UM3yueHue CTpoeHHUS KIETOK PACTCHUM, >KUBOTHBIX M
OaxkTepuil O] MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUE).

Tema 4. ’KuzHenessTeJbHOCTh KJIETKH.

OOmeH BemecTB, WIM MeTa00IU3M. AccuMWiIsAius (IMJIACTUYSCKUM OOMEH) u
JUCCUMMIIALIUSA (SHEpreTHYecKnii 00MeH) — JIB€ CTOPOHBI €IMHOT0 Ipoliecca Metabonu3ma. Poib
3aKOHOB COXPaHEHHMs BELIECTB U SHEPTHH B TOHUMaHUN MeTa0oI13Ma.

Tunbl oOMeHa BeliecTB: aBTOTPOGHBINH U rerepoTpodHbid. Poiabs GepmMeHTOB B 0OMeHe
BELIECTB U MIPEBPALLEHUH SHEPTUHU B KIIETKE.

®dotocunTe3. CmeroBas u TemHOBas ¢as3pl (¢GoTocuHTe3a. Peakumn QorocuHTe3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHNUE (POTOCUHTE3A JIJIs KU3HU HA 3eMie. BiausHue ycinoBuit
cpelbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUH.



XeMocHHTe3. XEeMOCHHTE3UPYIoIIUe OakTepuu. 3HaUCHHWE XEMOCHHTEe3a IS JKU3HH Ha
3emie.

DHepretndeckuii oOMeH B  KJIETKe. PacmieryieHue  BEmIeCTB, BBIJCICHUE U
aKKyMYJINPOBAaHUE SHEPTUU B KJIETKE. DTalbl dHEpreTuueckoro oomena. ['mukonus. bpoxenue u
ero BuAbl. KHCIOpOJAHOE OKHUCIEHHE, WIH KJIETOYHOE JbIXxaHue. OKHCIUTEIbHOE
dbochopunupoBanue. IHPEKTUBHOCT YHEPTETHUESCKOTO OOMEHa.

Peakiun MarpuyHoro cuHTe3a. [eHermyeckas wuHbpopmamus u JIHK. Peammzanus
reHeTndeckoil nHdopmanuu B kietke. ['eHeTHYeckuil Koa U ero cBoiicTBa. TpaHCKpUILIUS —
matpuuHblii cuaTe3 PHK. Tpancnsamus — 6unocunTe3 Oenka. Dranbl TpaHcasiauuu. KoaupoBanue
aMMHOKHUCIOT. Posib pubocom B OuocuHTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — BHpychl. Mcrtopus otkpeitus BupycoB (. H.
NBanosckuit). OcOOEHHOCTH CTPOSHHUS M KU3HEHHOTO IMKJIa BUPYcoB. bakTepuodaru. bonesnu
pacTeHuH, )KUBOTHBIX U Y€JIOBEKa, BhI3bIBaEMbIe BUpycamMu. Bupyc ummyHonedunmra 4emoBexa

(BUY) - Boszoymgutens CIIM/la. OOpatHas TpaHCKpHINIUS, pEBEpTaza W HWHTErpasa.
[TpodunakTuka pactipocTpaHEHUS] BUPYCHBIX 3a00JICBaHUIA.
JemMoHcTpanum:

IToprpetsr: H. K. Konsios, 1. U. UBanosckuii, K. A. Tumupsses.

Tabmumet u cxembl: «Tumel  muTanwsy, «Metabomusm»,  «MUTOXOHIPHS,
«OHepreTnueckuii oOMen», «Xnoporiact», «Porocunresyn, «Ctpoenue JHK», «Ctpoenue u
¢yHKIMOHMpOBaHME TreHa», «CuHre3 Oenka», «l'eHeTmueckuii kom», «Bupyce,
«baktrepuodarn», «Ctpoenme u xu3HeHHbIM 1wmka Bupyca CIIWa, Oaxrepuodaray,
«Penmukanus JTHK».

O6opynoBanue: monenu-ammuukanuu «Yasoenne JAHK u Tpanckpunus», «buocunres
Oenka», «CTpoeHHe KIeTKI», Mojeib cTpyKTypsl JJHK.

Tema S. PasMHOXKeHNEe U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1Mk, WM KU3HEHHBIH MK kieTku. WHTepdasza u mmro3. Ilporecchl,
npoTekaromue B uHTepdasze. Permmmkamms — peakmus matpuunoro curteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KAapuUOTHUN. J[MMIOMIHBIA M TalJIOMIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. L{uronornueckne OCHOBBI Pa3MHOKEHHUS M MHAUBUAYAIbHOTO Pa3BUTHUS
OpraHU3MOB.

[enenne xnetkn — muro3. Cragum mutosa. IIpomeccel, mpoucxonsdmye Ha pa3HBIX
CTaauAX MUTO3a. bronornueckuii CMbICI MUTO3A.

[Tporpammupyemast rudesb KIETKH — aronTo3.

@opMbl  pa3MHOXEHMS OpPraHM3MOB: Oecrojioe W ToJoBoe. Buasl Oecronoro
pPasMHOXKEHUS: JENCHHE HaJBOE, IMMOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHHE,
BEreTaTUBHOE pa3MHOKeHue. VcKkyccTBeHHOE KIIOHMpOBaHHE OPraHW3MOB, €0 3HAYEHHUE JUIs
CEJIEKIINH.

[TonoBoe pa3zMHOXEHHE, €ro OTINUYUS OT OECIOI0ro.

Meio3. Cranun menosa. IIponecchl, nmpoucxondmme Ha cragusx Menosa. IloBenenue
XpomocoM B Merio3e. KpoccnHrosep. bruonorndeckuil CMbICH U 3HaYEHHE MEH03a.

["ameTorenes — npotecc 00pa3oBaHus MOJIOBBIX KJIETOK Y )KMBOTHBIX. I1070BBIE *Kene3bl:
CEMEHHHMKHU M sMYHUKHU. OOpa3oBaHUE M Pa3BUTHE IOJIOBBIX KJIETOK — raMeT (CcrepmMaTo3ouf,
AWLIEKJIeTKa) — crepMmaroreHes M oBoreHe3. (OCOOEHHOCTHM CTPOECHMS SIMIIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [lapreHorenes.

NunuBunyanpHOE€ pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl 3MOPHOHAJIBHOIO PAa3BUTUS y IO3BOHOYHBIX JKMBOTHBIX: IPOOJIEHME, TacTpyJislus,



opra"orene3. [ToctaMOpruoHanbHOEe pa3BUTHE. THUMBI MOCTIMOPHOHATBHOTO PA3BUTHS: TPIMOE,
HenpsiMoe (IMYMHOYHOE). BiusHuMe cpelnbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIC YPOJICTBA.

Poct u pa3Butne pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOECHNUE CEMEHH, CTaIun
pa3BUTHSL.

JdemoHcTpanuu:

Tabnuie! u cxembl: «DOpMBI pa3MHOXKEHHSI OPTaHU3MOBY, «JBOIHOE OMIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOoe pa3MHOXEHUE pacTeHHiI», «JleneHne KIeTKu
OakTepuit», «CTpoeHHE TMOJNIOBBIX KIETOK», «CTpoeHHE XPOMOCOMBI», «KIIETOUHBIN LUK,
«Permmkanua JTHK», «Mwutos», «Meiios», «IIpsamoe u Hempsamoe pa3Butue», «l'amerorenes y
MJICKOTUTAIONINUX U YeNloBeKa», « OCHOBHBIC CTa U OHTOTEHE3a.

O6opymoBaHue: MHUKPOCKOI, MHKpompenapaThl «CrepMaTo30uabl MIICKOIUTAIOIIETOY,
«Slinexknerka Miekonuraromeroy, «KapuoknHe3 B KIeTKax KOpemka JIyKa», MarHUTHas
MoeNb-anIuKamnus «Jlenenue knetkn», monens JIHK, Moaens metadazHoit XpOMOCOMBL.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparopnas pabota Ne 3. «HabmroneHne MuTo3a B KJIeTKaX KOHUYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpErapaTaxj».

Jlaboparopnas pabota Ne 4. «V3yueHue CTpOCHHsSI TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacsienicTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Kcropusi pa3BuTua reHeTHkd. Ponp uuroisoruv u
HSMOPHOJIOTHY B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCHICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHeTUKH. MeToabpl TeHEeTUKU (TUOPUIOIOTHYECKHM, IIUTOTeHETUYECKUH, MOJIEKYJISIPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE TIOHIATHS. | eHeTHUeckass CHMBOJIMKA, UCIIONIb3yeMasi B
CcXeMmax CKpelluBaHuM.

3aKOHOMEPHOCTH  HACJEJAOBaHUS  MPHU3HAKOB, YycTaHoOBIeHHble [.  MeHnnenem.
MoHoruOpuIHOe CKpelMBaHue. 3aKOH eMHO00pa3usi THOPHUIOB MepBOro mokoJyieHus. [IpaBmio
JIOMUHUPOBAHUS. 3aKOH paclIeUieHusl Npu3HakoB. [mmnore3a umctoThl ramer. [lomHoe u
HETOJIHOE JOMUHUPOBAHHE.

JurubpunHoe ckpemmuBaHMe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHUS  MPU3HAKOB.
[{uToreHeTHUECKHEe OCHOBBI TUTHOPHUIIHOTO CKpEIIMBaHUA. AHAIM3UPYIOLIEe CKpEIlMBaHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEIIMBAHMS [IJIsl ONIPEICIICHHUS TeHOTUIIa OCOOU.

CuerieHHOe HacnenoBaHue TpusHakoB. PaGora T. Moprana 1o CHEIJICHHOMY
Hacje0BaHUIo TeHoB. HapyIieHue cienienusi TeHOB B pe3yjibTaTe KPOCCHHIOBEpa.

XpoMOCOMHas TEOpUS HACIEACTBEHHOCTH. [ eHeTHUeCKrEe KapThI.

['enetuka mona. XpoMOCOMHOE OIpeAeNIeHUE 1oJjia. AYyTOCOMBI M TTOJIOBBIE XPOMOCOMBI.
['omorameTHbie W TeTeporaMeTHBIE OpraHuW3Mbl. HacnmemoBanue TPHU3HAKOB, CIETUICHHBIX C
MTOJIOM.

N3meHunBOCTh. BHibl N”3MEHUMBOCTHU: HEHACIEACTBEHHAs U HACIEACTBEHHAs. Poib cpeapl
B HEHACIIEJICTBEHHOW W3MEHYHBOCTU. XapaKTepUCTHKa MOAU(PUKAIMOHHON H3MEHYUBOCTH.
Bapuanunonnsiii psg u BapuanvoHnHas kpuBas. Hopma peakiuum npusHaka. KonumdecTBeHHbIE U
KaueCTBEHHBIC TIPU3HAKU M UX HOpMa peakinu. CBOHCTBa MOIU(PUKAITMOHHON N3MEHYHBOCTH.

HacnencTBenHasi, Wi TeHOTUNTMYECKAs,, U3MEHIMBOCTh. KOMOMHATHBHAS W3MEHYHBOCTb.
Meiio3 u 1o0IOBOM mpolecc — OCHOBA KOMOWHAaTUBHOM HM3MEHYMBOCTH. MyTalmoHHas
M3MEeHYMBOCTh. Kiaccudukanus wmyTtanwii: T€HHBIE, XPOMOCOMHBIE, Te€HOMHBIe. YacTora u



MPUYMHBI MyTaluil. MyTareHHble GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACJIEICTBEHHOM
n3menunBocty H. . BaBuiosa.

BuesiiepHast HacIeICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wenoBeka. Kapuotun uenoBeka. OCHOBHBIE METO/ABI TEHETHKU YEJIOBEKa:
TCHEATOTUYECKUH, ONM3HEIOBBIA, IUTOTCHETUYECKHH, OHMOXUMHUYECKHH, MOJEKYISIPHO-
reHeTudeckuii. COBpPEMEHHOE ONpENEJIeHUE TIE€HOTUIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIHPOBaHUE, B TOM uucie ¢ nomoinbto [I1[P-ananm3a. HacnenctBenHble 3aboneBaHUs
YyeloBeKa: TeHHble OoNe3HH, OONE3HW ¢  HACJIEICTBEHHOW MpeapacroyioKeHHOCTHIO,
XpoMocoMmHble Oone3nn. ComaTWyecKue W TeHepaTuBHble MyTanud. CTBOJOBBIC KIIETKH.
[TpuHIHMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTHKH, MPOPUIAKTHKA U JICUCHUS TEHETUISCKUX
Oone3Heil. Meauko-reHeTH4eckoe KOHCYJIbTUPOBAaHME. 3HAUEHUE MEIUIMHCKOM T'€HETUKH B
MPEIOTBPAIICHUH U JICUCHUU TEHETHYECKUX 3a00JIeBaHMI YeOBEeKa.

JdemoHcTpanuu:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pusz, C. C. Yersepuros, H. B. Tumodees-
Pecoscknii, H. 1. BaBunos.

Tabnunpl u cxeMbl: « MOHOTHOPUAHOE CKPEIIMBAHUE U €0 ITUTOTCHETUYECKask OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETHYECKass OCHOBa», «3aKOH YHCTOThI TaMeTy,
«durubpunnoe ckpemmuBanue», «l[uTomornyeckue OCHOBBI NUTHOPUIHOTO CKPEIIUBAHUSY,
«Mernos», «B3zanmoneicTBre ajuieNIbHbIX T€HOBY, «I €HEeTHYeCKre KapThl paCTEHUM, KUBOTHBIX
u 4denoBeka», «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEIOBAaHMSI, CUEIJIEHHOTO C TOJIOMY,
«Kapuotumpl YenoBeka W KUBOTHBIX», «Bumael wu3MeHuUMmBOCTH», «MoaudukammoHHas
M3MEHYUBOCTH», «HacnenoBanue pesyc-daktopa», «I'eHeTnka rpymnmn KpoBw», «MyTannoHHas
U3MEHYUBOCTBY.

ObopynoBanue: MoJenH-anuIMKaun «MoHoruOpuaHOe CcKpemnBanuey, «HemomnHoe
JTOMHHHUPOBaHHE», «Jurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MUKPOCKON U
Mukpornpenapar «Jlpo3odunay (Hopma, mytanuu (HOpMBI KPBIIBLEB U OKPACKH Tela), repOapwii
«I'opox moceBHOW».

JlabopaTopHble U paKkTUYeCKUe padoThI:

JlaGopatopnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTHOPHIHOTO U AUTUOPUIHOTO
CKpEIIMBaHUS Y IPO30(HIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

Jlaboparopnas padota Ne 6. «M3ydyenne MoandukaroHHON U3MEHUYNBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO PsI/Ia U BAPUALIMOHHON KPUBOID».

Jlaboparopnas pabora Ne 7. «AnHamuz wMyTtanmuii y Jpo3oduiasl Ha TOTOBBIX
MHUKpOIIpenaparax.

ITpaxTnueckas padota Ne 2. «CocTaBiieHUE U aHAIU3 POJOCIOBHBIX YEJIOBEKA.

Tema 7. Cesiekunsi opranu3mMoB. OCHOBBI O0HOTEXHOJIOTHH.

Cenexknuus Kak HayKa M mpolecc. 3apoKICHUE CENeKIMU U foMecThkanus. Yuenue H. U.
BaBuioBa 0 LEHTpax MNPOUCXOXKICHHUS W MHOrooOpasusi KyJbTypHBIX pacTeHuil. LleHTpsl
MIPOUCXO0KICHHS IOMAITHUX )KUBOTHBIX. COpT, HOPOAA, IITAMM.

CoBpeMeHHbIE METOABI CEeNeKIMH. MacCoBBI M MHAWBUIYAINbHBIH OTOOPHI B CEJEKIIMH
pacTeHuii u kuBOTHBIX. OIIEHKa dKCcTephepa. bIM3KOPOACTBEHHOE CKPEIIMBAHNE — WHOPUIMHT.
Uucras nuHusa. CkpemuBaHME YHUCTBIX JIMHUK. [l'erepo3uc, wiaM rudpuaHas cuia.
Heponcreennoe ckpemuBanue — aytOpuaumar. OtnanéHHas tHOpuam3anus U e€ YCIeXH.
HcKkycCTBEHHBI MyTareHe3 W IMOJIYyYECHHUE MOJUIIOUAO0B. J[OCTHKEHHS CEJIEKUUH PAcTEHU,
KUBOTHBIX U MUKPOOPTaHU3MOB.



buortexHonorus Kak OTpacib NPOU3BOACTBA. |'€HHAs HMH)KEHEpHs. OTalbl CO3JaHHS
pexomOunanTHOM JIHK wu Tpancrennsix opranusmoB. Knerounas wumxenepus. Kierounsie
KYJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHU. KIIOHUpOBaHUE BBICOKOMPOAYKTUBHBIX
CEeJIbCKOXO3SMCTBEHHBIX OPIraHMW3MOB. OKOJOTMYECKHE M 3Tudeckue npodbiremsl. MO —
TeHETUYECKU MOIU(PUIIUPOBAHHBIE OPTraHU3MBI.

JleMoHCTparuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. 1BaHOB.

Tabnmumpel u cxembl: Kapta «LIeHTpBI MPOMCXOXKICHHS U MHOTO000pa3usi KyJIbTYPHBIX
pactenuit», «llopoabl JoMaIHUX KUBOTHBIX», «CoOpTa KyJIbTYpHBIX pacTeHUi», «OTnanéHHas
ruOpuamzanus», «Pabotel akamemuka M. @. HBanoBay, «llomumionaus», «OOBEKTHI
ouorexHosnorun», «Kierounele KyJIbTypbl U KIOHMpOBaHHE», «KOHCTpyHpoBaHHE M IEPEHOC
T€HOB, XPOMOCOMY.

ObopynoBaHue: MyJSKH IUIOZAOB M KOPHEIIONOB JUKUX (OPM M KyJIbTYPHBIX COPTOB
pactenui, repoapuii « CellbCKOX03SIMCTBEHHBIC PACTSHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Okckypeusi «OCHOBHBIE METOBI U JJOCTHXKEHUS CEeNIEKLIUH PACTeHUH M JKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIA YYacTOK, B TEIUIMYHOE
X034UCTBO, JIAOOPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoJIOLIHOHHAS OHOJIOTHS.

[TpennochlIkKd BO3HUKHOBEHUS HBOJIOLMOHHON TEOPHM. DBONIOLMOHHAS TEOpUS U e
MecTO B OMOJIOTHH. BiMsHue 3BONIOLIMOHHOM TeOpUH Ha pa3BUTHE OMOJIOTMU U IPYTUX HayK.

CupnerensctBa dBoOIMU. [laneoHToIOrMYecKue: MOCIEI0BATENIBHOCT IOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKON JIETOIMCH, TIepexoaHble (opMbl. bruoreorpaguueckue: cxoJacTBoO
U paznuuue GayH u GpIop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHEe: CXOJACTBA U pa3auuus SMOPHOHOB pPa3HBIX BUAOB IMO3BOHOYHBIX.
CpaBHUTENIbHO-AaHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJOTHYHbIE, PYIUMEHTApHBIE OpraHbI,
aTaBU3Mbl. MOJIEKyJIIpHO-OMOXMMHYECKHE: CXOJCTBO MEXAaHHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MTyTel Y BCEX OPraHU3MOB.

OpomonimonHass Teopuss Y. J[lapsuna. IIpennocwiiku BO3HHMKHOBEHHS JapBHHHM3MA.
JBIwKymue Cuibl 3BOJMIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE TIpU
OTPaHUYEHHOCTH PECYpCcoB, HeompelenéHHas H3MEHYHMBOCTh, OOpb0a 3a CyIIeCTBOBaHME,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus sBosonnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposomtonus. [Tonynsius Kak eTuHUIA BUIA U BOJIOLUH.

JBwxymue cuibl (pakTopbl) BOJIOLUKM BUAOB B NpHpoJe. MyTallMOHHBIM mpoluecc U
KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BOJHBI W Jpeld reHoB. M3omsamus u
MUTpalys.

EcrecTBeHHbI 0TOOp — Hampamistiomuil Gaktop 3BomtoIUH. POPMBI €CTECTBEHHOTO
oTbopa.

[Iprcnoco0aeHHOCTh OPraHu3MOB KakK pe3yJbTaT 3Bosoluu. [IpuMeps! npucnocodnennii
y opranuzMoB. ApomMop(}o3bl U UANO0AIANITAIIUHN.

Bun u Bunoo6pasoBanue. Kpurepuum Buma. OcHOBHblE (OpMBI BUA000pa30BaHUS:
reorpaguueckoe, 3K0JI0rn4ecKoe.



MaxkpoosBomonusa. DopMel 3BoOIIONMM: (UIETHYECKAs, TUBEPreHTHAs, KOHBEpreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOJIIOLNH.

[IpoucxoxaeHne  OT  HECMEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
Cricnuajan3aius. AI[aHTI/IBHafl paauanus.
JdemoHcTpanuu:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exxens, @. Mroiep, A. H. CeBeprios.

Tabmumet u  cxembl: «Pa3BuTHEe oOpraHuyeckoro wMupa Ha 3emie», «3apoJbIIin
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «®DopMbl OOprOBI 3a CYIIECTBOBAHHEY,
«EcrtectBennslii  0TOOp», «MHOrooOpasme copToB pacteHui», «MHoroobpasue mMopoa
JKUBOTHBIX), «Tomynsiumy, «MyTanuoHHas W3MEHUYHUBOCTDY, «Apomopdo3bD»,
«Unnoanantanumn», «OO0mas aereHepauus», «JBwxymune cuibl sBoionuny», «Kapra-cxema
Mmapuipyta mytemectBus Y. lapeuna», «boppba 3a cymiectBoBanue», «lIpucrnoco6ieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe Bupoo0pa3zoBaHue», « IKOJIOTUYECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMH TUIIAMU OKPACKH, HA0Op TUIO0B U
ceMsiH, Kosuekuus «IIpumepsl 3aUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MOJIeib «OCHOBHBIE
HATPaBIICHUS IBOIIOLUNY, 00bEMHAs MoJIebh « CTpOCHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX .

buoreorpaduyeckass kapta Mupa, KowieKnus «QDPopMbI COXPAaHHOCTH HCKOMAEMBIX
JKUBOTHBIX W pacTeHMI», Mojens anrumkanus «llepexpéct xpoMocomy, BIa)KHBIE Mpenaparhl
«Pa3Butne Hacexkomoro», «Pa3ButHe nArymkm», Mukponpenapar «lpo3zodpuna» (HOpMma,
MyTaIuu GOpMbI KPBUTHEB M OKPACKH TeEJIa).

JlaGopaTopHble U NpaKkTHYecKue padboThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

Jlaboparopnas pabora Ne 2. «OmucaHue NPUCTOCOONIGHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHUE M Pa3BUTHE KU3HHU HA 3emue.

JloHayuHble MpeACTaBICHUS O 3apOXIACHUU XKU3HU. HaydHble TUIoTe3sl BOSHUKHOBEHUS
KU3HM Ha 3emiie: abMOreHe3 W TaHCIEepMUs. XUMHUYECKasl dBOJIONUs. AOWOTCHHBIA CHUHTE3
OpPraHWYEeCKHX  BEIIECTB W3 HEOPTaHWMYECKUX. OKCIEPUMEHTAJbLHOE  TOJTBEPKIACHUE
XUMUYECKOW 3BoJironny. HadanpHble 3Tanbl Ononoruveckoit sBomtonuu. ['unoreza PHK-mmpa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHMKHOBEHHE MPOTOKIETKH. [lepBbie KIIETKH U UX
sBONMIOIMA. POPMHUPOBAHKUE OCHOBHBIX TPYIIT )KUBBIX OPraHNU3MOB.

Pa3Butue >xu3Hm Ha 3emie mnmo dpam u nepuonaMm. Karapxeil. Apxeiickas u
npoTepo3oiickass dpel. llameo3oiickas spa W €€ TepUOABl: KEMOPUHCKUN, OPIOBUKCKHIA,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYTOJIbHBIM, IEPMCKUH.

Me3o30iickast 5pa U €€ MepruoIbl: TPHACOBBIN, IOPCKHI, MEITOBOM.

Kaiino3zoiickas 3pa u €€ nepHo/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiuMaTa U TeO0JOTMYeCKHX IporueccoB. OCHOBHBIE A3Tallbl 3BOJIIOLIMHU
pPacCTUTEIBHOTO W JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. llosiBieHue,
pacuBET U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eCcKOro MUpa Kak OTpa)keHHE 3BOJOLMH. OCHOBHBIE CUCTEMAaTHUYECKUE
IPYIIIb OPraHU3MOB.

OBoironusl 4eloBeKka. AHTpONoONOrus Kak Hayka. PasButue mnpeacraBieHuil o
IIPOUCXOXKICHNUHN YesloBeKka. MeTo bl n3yueHus: anTponoreHesa. Cxo/icTBa U pa3auuus yeloBeKa
1 KUBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHNE YEeIIOBEKa.



HBwxymue cwibl (pakTopbl) aHTponoreHesa. HaciencTBeHHass M3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOO0p. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYAUN TPYAad, MBILIUICHUE,
peub.

OcCHOBHBIE CTaJUM U BETBU 3BOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YeIoBEK yMebli,
Yenosek npsMoxonamui, YenoBek Heanaepranbckuii, YemoBek paszymHbii. Haxoaxum
MCKOMAaeMbIX OCTATKOB, BpeMsl CYyIIECTBOBaHUS, 00JACTh pacnpocTpaHEeHHs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HH, OPYAHSL.

Yenoeueckue pacbl. OCHOBHbIE OOJIBIINE PACHl: €BpoONEOHIHas (eBpasuiickas), Herpo-
aBCTpajougHas  (dKBaTOpHWalbHAs), MOHTOJIOMAHAs  (a3uaTCKO-aMepHUKaHCKas). UepTsl
NPUCIIOCOOTICHHOCTH TPEACTAaBUTENEH UeNOBEUYECKUX pac K YCIOBUSM CYIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpanuu:

[Toptpetsr: ®. Penn, JI. Tlactep, A. . Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Tabmuupl u cxembl: «Bo3nukHoBeHHe COMHEYHOW CHUCTEMBI», «Pa3BuTHe opraHmueckoro
mupay, «PactutenbHas kietka», <«OKuBoTHas kierka», «lIpokapuoTmueckas KieTkay,
«CoBpeMeHHasi CUCTEMa OpPraHu4ecKoro Mupa», «CpaBHEHME aHATOMMUYECKHUX YEPT CTPOCHHUS
YeJI0BeKa U 4eloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOJOK
IIPEAKOB COBPEMEHHOIO 4eJIOBeKa», «/lpeBHenmue moaw», «J/lpeBHue moan», «llepBbie
COBpPEMEHHBIE JTIOAN», «UenoBeueckue pachi».

O6opynoBanne: wMymsoku — «lIpoucxoxnenue denoBeka» (OHOCTBI  aBCTpaJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTallblla, KpPOMAaHbOHIIA), CICHKU WM M300pakeHUs KaMEHHBIX OpYAHii
MEepBOOBITHOTO 4YeNIOBEeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHOJoTHuIecKasl TadauIa,
KOJuIeKIUsl «@OpMBI COXPAaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTEHUID.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

[TpakTtuyeckas padora Ne 1. «3ydyeHrne HCKOMAeMbIX OCTAaTKOB PACTEHUN M KHBOTHBIX B
KOJUTCKIIUSX).

OKCKypeusi «IBOJIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIH WU
KpaeBeIUeCKHU My3eil).

Tema 3. OpranusMbl 4 OKpYy KaKOLIas cpeaa.

OKoJlorus Kak Hayka. 3aJadyd M pa3fielbl JKOJOTMHA. MEeTONbl 3IKOJOTHYECKUX
HCCIeA0BaHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpl  oOMTaHUS ~ OpraHM3MOB:  BOJHAas,  HAa3eMHO-BO3JYIIHAs,  IIOYBEHHas,
BHYTPUOpPraHU3MEHHasl.

Oxonorudeckue ¢akropbl. Knaccudukamus skomornyeckux (akTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPONOTeHHbIE. J[eliCTBHE HKOIOTHIECKUX (DAKTOPOB Ha OPTaHU3MBI.

AbGuotnueckue  (QaxkTophl:  CBET, TeMIeparypa, BiaxHocTb. DoToneproausM.
[TpucnocoOnenust opraHu3MoB K AeHCTBHIO a0noTHYecKuX GakTopoB. broiornueckue puTMsl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKMX  B3aMMOJCUCTBHI:  KOHKYPCHIIHSI,
XHUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomnepanus, MyTyaan3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHMYECTBO). AMEHCANM3M, HEHUTpanu3M. 3HaueHHe OHMOTHYECKHUX
B3aUMOJICHCTBUI JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApPAKTEPUCTUKUA MNOMyJsuu. OCHOBHBIE IIOKA3aTelIM IOMYJISALUU:
YUCIEHHOCTh, IIJIOTHOCTb, POXKJIA€MOCTb, CMEpPTHOCTb, MPHUPOCT, MUTrpanus. JuHamuka
YHCJIEHHOCTHU MOMYJISIUY U €€ peryJsiusl.

JdemoHcTpanuu:

[Toptpetsr: A. I'ymboasar, K. @. Pynse, 3. ['ekkens.



Tabnuupl u cxemsl: kapta «I[Ipupoausie 30Hb 3eMian», «Cpeabl OOUTaHUS OPraHU3MOBY,
«®Doronepuoguzm», «llomynsanum», «3aKOHOMEPHOCTH pPOCTa YHUCIECHHOCTH MOIMYJISALUU
uHOy30pun-Tyhenbkm», «llumensie menmy.

JlabopaTopHble U IpaKkTUYeCKUe padoThI:

JlabopaTtopnast padota Ne 3. «Mopdonornueckre 0cOOEHHOCTH paCTEHUI W3 Pa3HBIX MECT
o0UTaHUM.

JlaGopatopHnas padota Ne 4. «BiusiHue cBeTa Ha poCT M pa3BUTHE YEPEHKOB KOJIEYCa».

ITpaktnyeckas padora Ne 2. «Ilocuér mIoTHOCTH MOMYJISILMKA Pa3HBIX BUIOB PACTCHUI.

Tema 4. CoobmecTBa M IKOJTOrHYECKHE CHCTEMBI.

CoobmiectBo  opraHm3smMoB —  OuoneHo3.  CTpyKTypbl — OHOIlEHO3a:  BHJIOBasd,
IIPOCTPAHCTBEHHAs, Tpopuueckas (numienast). Buapl-noMmunanTel. CBsi3u B OMOLIEHO3E.

Okojnoruyeckue cucrembl (3kocuctemsl). Ilonstue 06 skocucreMe U OHOreolEHO3E.
@OyHKIIMOHANIBHBIE KOMITOHEHTBI OKOCHUCTEMBI: TPOIYIEHTHI, KOHCYMEHTBHI, PEIyIEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPIUU B 3Kocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNM SKOCHCTEMBI: OHuoMacca,
OPOAYKIMSA. DKOJIOTHYECKHE NHpaMMIbl: MPOIYKIMH, YUCIEHHOCTH, Ouomacchl. CBOHCTBa
HKOCUCTEM: YCTOMYMBOCTb, CAMOPETYJIALHNS, pa3BuTue. CyKIeccus.

IIpuponHble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. OJKOCHCTEMa XBOWHOIO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOOosKocucTeMbl. buonornyeckoe u
XO03SICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak ¢daktop ycroiunBocTH dKocucTteM. CoxpaHeHHe OHOJOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnagckoro o 6uocdepe. I'panulipl, coctaB u cTpykTypa Ouocgepsl.
Kusoe BemectBO U ero QyHKuuH. OcoOeHHOCTH OHOChephl Kak TI00aIbHOH 3KOCHUCTEMBI.
Jlunamudeckoe paBHOBECHE M 0OpaTHas CBsi3b B Omocdepe.

KpyroBopoTsl BemecTB M OWOTCOXMMHYECKHE LHKIBI 3JIEMEHTOB (YIJiepoaa, a3oTa).
3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiin. AHTPOTIOTEHHBIE U3MEHEHHS B Onocdepe. [ modanpHbIe
9KOJIOTUYECKUE MTPOOIIEMBI.

CocyecTBoBaHuE IpUPOABI U yenoBeyecTBa. CoxpaHeHue 6Mopa3HOo0Opa3usi Kak OCHOBA
ycroitunBoctu Ouochepsl. OcHOBa pallMOHAIBHOIO YIPABICHUS NPUPOAHBIMHU peCypcaMH U UX
ucnosb3oBanue. JloCTHKeHHst OMOIOTUU M OXpaHa IPUPOIbI.

JleMoHCcTpAaLUK:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmune! u cxemsl: «llumessie nenm», «buoleHo3: cocTaB U CTpyKTypa», «IIpuponnbie
coobmectBa», «llenmn mnuranua», «Okonoruueckas nupamuna», «buochepa u yenoek»,
«JKocUCTEMa MIMPOKOJUCTBEHHOrO Jiecay, «IDKOCHCTeMa XBOWHOro Jieca», «buoieHos
BOIOEMa», «ArponeHo3», «lIpuMepHble aHTPONOreHHbIE BO3ACHCTBUS Ha MPUPOAY,
«BaxkHeillime MCTOYHMKM 3arps3HEHUS] BO3JyXa M TPYHTOBBIX Bom», «llouBa — BaxHeMmas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu nousy, «[lapuukosslit apdexr», «DakTopsl
PalMoaKTUBHOTO 3arpsa3HeHus: ouocdepn», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Omocdepe», «O30HOBBIN dKkpaH Ouocheps», «Kpyrosopor yriepoga B Ouocdepe,
«KpyroBopot a3ora B mpupojie».

O6opynoBanue: MOJIEIIL-AIIILINK AT «Tunmunrie OMOILICHO3bIY, repOapuit
«PactutenpHbple  cooOmiecTBa»,  Kouiekiuu — «buorieHo3», «Bpemurenm  BakHEHITHX



CEJIbCKOXO3SUCTBEHHBIX ~KYJIBTYp», TepOapuu M KOJUIGKIIMH pAcTeHUH H  JKUBOTHBIX,
IIPUHAJIeKALUE K pa3HBbIM DKOJIOTHYECKUM TpyInaM oaHoro suaa, Kpacnas xaura Poccuiickoi

denepanyn, n300paKEHUS OXPAHIEMBIX BHJIOB PACTEHUH 1 )KUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA INPOI'PAMMBI 11O BUOJIOI'MHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

Cornacno ®I'OC COO, ycraHaBiaMBalOTCS TpeOOBaHMUS K pe3yjbTaTaM OCBOCHMUS
00yJaroMMMHUCS MPOTPaMM CPETHETO 00IIero 00pa3oBaHuUs: JIMYHOCTHBIM, METAIIPEIMETHBIM U
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX PE3YJBTATOB OCBOECHUS IpenMera «bHOJOTHs BBIICIICHBI
CIIEIYIOUINE COCTABIIAIONINE: OCO3HAHWE OOYYaIONIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHHUIO,
HaJIu4Yue MOTHBaAIlUU K O6y‘I€HI/IIO 6I/IOJ'IOI‘I/II/I, LCJICHAIPAaBJICHHOC Pa3sBUTHEC BHYTPCHHHUX
yOEXKICHHUI JIMYHOCTH Ha OCHOBE KJIIOUEBBIX IEHHOCTEH M MCTOPUYECKUX TPAAMIIMNA pa3BUTHS
OMOJIOTMUYECKOr0 3HaHMS, TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENIBHOCTH  IICHHOCTHO-CMBICIOBBIMH  YCTAHOBKaMH, IPHUCYLIMMH  CUCTEME
OMOJIOTHYECKOTO 00pa3oBaHMs, HAJIWYME HKOJOTHYECKOTO IPaBOCO3HAHMSA, CHOCOOHOCTH
CTaBUTH LCJIN U CTPOUTD )KU3HCHHBIC IJIAHBI.

JInyHOCTHEBIE PE3YJIbTATBI OCBOCHHA MPECAMCETA «bnonorus JOCTUTAOTCA B C€AMHCTBC
yT-Ie6HOI71 M BOCHUTATEIbHOH ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAWIIMOHHBIMHU pOCCHﬁCKHMH
COOUOKYJIIbTYPHBIMHU, HCTOPUUCCKUMHU U TYXOBHO-HPABCTBECHHBIMU LICHHOCTAMU, IMPUHATBIMU B
oOmiecTBe MpaBUJIaMHd U HOPMaMHU MOBENEHUS U CIIOCOOCTBYIOT MpoIleccaM CaMOMO3HaHMS,
CaMOBOCIIUTaHUS M CaMOPA3BUTHUS, PA3BUTHA BHYTPEHHEW MO3WLMU JIMYHOCTH, NMATPUOTHU3MA,
YBOXCHMsI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TpPyJa U CTaplIeMy IOKOJEHHUIO, B3aHMHOIO
YBaXEHUs, OEpe)KHOTO  OTHOIIEHHS K  KyJbTypHOMY  HAacleIWI0 U  TPAAULUAM
MHOTOHAaIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, NpUpoAe U OKPYKarollen cpee.

JInyHOCTHBIE PE3YIbTATBI OCBOCHUA yqe6H0r0 npeameTa «bnonorus OOJDKHBI OTpaXaTb
TOTOBHOCTh U CIIOCOOHOCTH O0YYaroUIMXCs PyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
nosnuneﬁ JINYHOCTHU, CUCTEMOH HOEHHOCTHBIX OpHeHTaHHﬁ, MMO3UTHUBHBIX BHYTPCHHUX
yOEXKICHHUI, COOTBETCTBYIOUIMX TPAJAULMOHHBIM IEHHOCTSAM POCCHIMCKOrOo  OOIecTBa,
pacuIMpeHre >KU3HEHHOTO ONbITa U OIbITa JAESITEIIBHOCTU B MPOLECCE pealu3aluid OCHOBHBIX
HaIpPAaBJICHU! BOCIIUTATENBHOM I€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOTr0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMK  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHAa POCCUMCKOI0 O0IIECTBa;

OCO3HAHUEC CBOMX KOHCTHUTYLUMOHHBIX IIpaB H 065[33HHOCT€I71, YBAXXCHHUEC 3aKOHA U
[IPaBONOPAAKA,

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENbHOCTH MPU CO3AaHUN YYEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpeNeNATh COOCTBEHHYH MO3MLHMIO 110 OTHOUICHHIO K SBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMCHUC YUUTBIBATH B CBOHX [[GIZCTBPISIX HCO6XOI[I/IMOCTL KOHCTPYKTUBHOI'O
B321PIMOI[€I710TBH$I JIIOIIGP'I C pasHbIMHA y6e)KI[eHI/I$IMI/I, KYJbTYPHBIMU HCHHOCTAMU U COLIMAJIBHBIM
MOJIOKEHUEM;



TOTOBHOCTh K COTPYJIHHYECTBY B TPOIECCE COBMECTHOTO BBIMOTHEHUS YYEOHBIX,
MO3HABATENIBHBIX M UCCIIEOBATEIBCKUX 337a4, YBAXKUTECIBHOTO OTHOIICHHS K MHCHHIO
OTIIIOHEHTOB MPH 00CYKJACHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTh K TYMaHUTaPHOH M BOJIOHTEPCKOM JNEATCIIEHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKON IpaXKTAHCKOW MACHTUYHOCTH, MATPUOTU3MA, YBAKECHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoanHoO#, ropaocTu 3a cBOil kpail, CBOIO
PonuHy, cBO SI3BIK U KyJBTYpY, MIPOIIIOE M HACTOsIIIIee MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAWIO U TaMSITHHKAM TPUPOIBI,
JTOCTXEHHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/IE;

CIOCOOHOCTh OIICHMBATH BKJIAJ] POCCHUICKMX YYEHBIX B CTAaHOBJICHHWE W Pa3BUTHE
OHOJIOTHH, TOHNMAHHS 3HAUYCHUSI OMOJIOTHH B IIO3HAHWW 3aKOHOB TIPUPO/IBI, B )KH3HU YEJIOBEKA H
COBPEMEHHOT0 00I11eCTBa;

uzeiHas yoexxIEHHOCTh, TOTOBHOCTD K CITY>KE€HHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HaHME AYXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapo/Ia;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STHYECKOT'O TIOBEJICHHUS;

CIOCOOHOCTh OIICHMBATH CUTYAIUI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO Oy yIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOAMTENSM, CO3/IaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSATHS IIEHHOCTeH CEeMEWHOM XM3HU B COOTBETCTBUU C TPAAULHUSMU HapOJOB
Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKJIIOUAs 3CTETUKY OBITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHUH;

MMOHMMAHHE YMOIMOHAIEHOTO BO3ICHCTBHS KUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B PAa3HBIX BHUJIAX HCKYCCTBA, CTPEMJICHHE MPOSBISATH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHuUs, (GOPMHPOBAHUS  KYJbTYPbl 310POBbS U
IMOLUMOHAIBLHOI0 0JIAroONoJay4usi:

MOHUMaHME U peanu3aiys 310pOBOro u 0e30macHoro oopasa )XKM3HU (310pOBOE MHUTAHUE,
cOOIOZICHHE TUTUCHHYECKUX MPABWII U HOPM, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUN U OTABIXA,
perynsipHasi (puU3MYECKash AaKTHUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIICTCHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3UUECKOMY M IICUXUIECKOMY 3/I0POBEIO;

NMOHMMaHWE IICHHOCTH TIPAaBWJI WHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€30MacHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/I0POBBIO U KHU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUM M HEMPHATHS BPEIHBIX MPUBBIYEK (YMOTPEOIEHUS aNKoroJs,
HApKOTHUKOB, KYpPEeHHUS);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTEPCTBa, TPYJOII00HE;

TOTOBHOCTb K aKTUBHOH JIEATEIIEHOCTH TEXHOJIOTUYECKON M COLMAIBHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CaMOCTOSTEIBHO  BBHITIOJNHATH — TaKyHO
NeSITeTTHHOCTD,



MHTEpeC K PasnuuHbIM chepaM MpodhecCHOHATBHONW NesTeIbHOCTH, YMEHUE COBEPIIAThH
0CO3HaHHBIH BBIOOP OyayIel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U caMOOOPA30BAHMIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3K0JI0rM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11€J€CO000pa3HOe OTHOLICHHE K MPUPO/IE KaK UCTOUHUKY KU3HM Ha 3emie,
OCHOBE €€ CyIIECTBOBAHUS;

MIOBBIIIIEHUE YPOBHS 3KOJIOIMYECKON KyJIbTYpbl: HNPUOOpETEHHE OIbITa IJIaHWUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIECTBUI /ISl OKPY>KAIOIEH CPEbl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOIMYECKHX MPoOIeM U IyTel UX pPelIeHHUs;

CIOCOOHOCTH MCNOJIb30BaTh NMPUOOpPETaEMbIe MPU U3YYEHUN OMOJIOTHM 3HAHUS U YMEHUS
IIpU pelIeHUuu MpoOJeM, CBA3aHHBIX C PAaLMOHAIBHBIM IPHPOAOINOIB30BaHNEM (COOII0IEHNE
MpaBWJI TIOBEJIEHUSI B IMPHUPOJE, HANpaBICHHBIX HAa COXPAaHEHUE PaBHOBECHS B IKOCHCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHoChephl);

aKTUBHOE HENpUATHE NEHCTBHUM, MPUHOCSIIMX BPEN OKPYKAIOLIEH MPUPOJHON Cpele,
yYMEHHE MPOTHO3MPOBATH HEOJIAroNPHUITHBIE KOJIOTHYECKHE MOCIEACTBHS MpeIIpUHUMAEMbIX
JIEUCTBUN U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, JKOJIOTMYECKOM KyJIbTYypbl, OIBITA
JIESITEIBHOCTH ~ DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pPYKOBOJICTBOBATbCSA HMMH B
M03HABATEJIbHON, KOMMYHHUKAaTUBHOW M COLMAIbHON IpaKTHUKE, TOTOBHOCTH K YYacTHIO B
MIPaKTUYECKON JEATEIBbHOCTH SKOJOTHYECKON HAIIPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 TO3HAHMS:

c(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKM U OOLIECTBEHHOW TpPAKTHUKH, OCHOBAaHHOTO Ha JHaJore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SA3BIKOBOM M UNTATEIBCKON KYJIBTYPhI KaK CPEICTBA B3aUMOICHCTBUS
MEX/1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE cnenupuKd OMOJOTUU KaK HayKd, OCO3HaHUS €€ poiu B (OPMHUPOBAHUU
paIoHaIbHOIO HAYYHOI'O MBIIUIEHHUS, CO3JaHIH LEJIOCTHOrO MPEICTaBICHUS 00 OKPY KaIoLeM
MHUpEe KaKk O €IMHCTBE IPUPOABI, YeJOBeKa M OOIIeCTBa, B IO3HAHUM TPHUPOJIHBIX
3aKOHOMEPHOCTEHN U peleHUH IPpo0OIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OMOJIOTUU JUIS COBPEMEHHON LMBUWIM3ALMU: 00ecreueHus
HOBOT'O YPOBHS pa3BUTHs MEAMILIMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX
pemaTb pecypcHble MpoOIeMbl pa3BUTHs YeIOBEUECTBA, TIOMCKA IyTeH BHIXOJa U3 INI00ATBHBIX
HKOJIOTHUECKUX MPoOsieM 1 o0ecrieueHHs mepexo/ia K yCTOHYNBOMY Pa3BUTHIO, pAllHOHAIEHOMY
HCIIOJIb30BAaHUIO ITPUPOIHBIX PECYPCOB U (OPMUPOBAHNIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OMOJOTMUYECKUX 3HAHUM B LIEJSAX MOBBIMICHUS 00IIeH
KyJIBTYpBl, €CTECTBEHHO-Hay4HOH TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIHMOHAIBHON
rpaMOTHOCTH 0Oydarouxcsi, GopMupyemMoit mpu U3ydeHuu Onoorum;

[IOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMs, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJyyaeMble 3HAHHUS s aHalu3a U OOBSCHEHMS SIBICHUI
OKpYXaloIIero MUpa M IPOUCXOASAIINX B HEM H3MEHEHUI, YMEHHE JeiaTb OOOCHOBAaHHBIE
3aKIIIOYCHHSI HAa OCHOBE HAYYHBIX (AKTOB M HUMEIOIIMXCA JAHHBIX C IEJIbI0 IONyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJIOTHMYECKUE 3HAHMS JJIs PELIeHUs
po0JIeM B peabHbIX KU3HEHHBIX CUTYalUsAX;



OCO3HaHHE IICHHOCTH HAayYHOH JEeSTEIBHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
HCCICAO0BATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIBbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BAaHHUIO, K
AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAHUA 110 OWOJIOTMH B COOTBETCTBHU C J>KU3HEHHBIMH
MOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATbBI

MeranpeamMeTHble pe3ysibTaThl OCBOEHHs yueOHOro mnpeamera «bHOJOrHs» BKIIOYAIOT:
3HaUMMble I8 (OPMUPOBAHUS MHUPOBO33PEHUS  OOYYAIOUIUXCS  MEXIAUCHUILTMHAPHBIE
(MexnpeaMeTHbIE) 00LIeHayYHbIe TIOHATHS, OTPaKAIOIINE [IEIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cnenu(uKy METOZ0B MMO3HAHMS, UCIIOJIB3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHUE, TPOLECC, CHCTEMa, HAy4yHbIM (akT, NPHUHLMI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleoBaHUe, HAOIIOJeHHe, U3MEpPEHHE, HKCIEPUMEHT U JAPYTuX), YHHUBEpCAJIbHbIE
yueOHbIe JeiCcTBUS (T103HAaBaTEIbHbIE, KOMMYHUKATUBHBIE, PEryJISTUBHBIE), 00eCcIeYnBaIoLIe
¢dbopmupoBaHne (YHKIMOHAIBHON I'PaMOTHOCTH M COLMAJIBHOM KOMIIETEHIIMHM OOydaroluxcs,
CHOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJlbHble Yy4yeOHbIe JAEHCTBHS B IO3HABATEIbHOW U
COLIMAJIbHOW ITPAKTHKE.

MertamnpeaMeTHble pe3yabTaThl OCBOCHMS IMPOrPaMMBbl CpeIHEro o0Iero oOpa3oBaHUs
JIOJIKHBI OTPAXKaTh:

OgiaieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHM A€ CTBUSIMMU:

1) 6a3oBble JJOorMYecKue AeHCTBUSI:

CaMOCTOATENIBHO (OPMYJIMPOBATh M AaKTyaJIM3UpOBaTh MpoOjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh MPHU OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOIO MBIIUICHUS (aHaIu3a,
CHUHTE3a, CpaBHEHMA, KIACCU(PHUKAIMU, OOOOIIEHHS), PACKPbIBaTh CMBICI OHOJIOTHYECKUX
MOHSTUN (BBLIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABINBATh CBS3U C APYTUMU IOHATUSAMU);

ONpEAENATh LENN JEATENbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl ACSITEILHOCTH C TIOCTABICHHBIMU 1IENISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUA g OOBsSCHEHUS (AKTOB U SBJICHUHM >KUBOM
HPUPOIBI;

CTPOMUTH JIOTUYECKHUE PpacCyXJIeHHUs (MHIYyKTHBHbIC, MAECIYKTHBHBIE, [0 AaHAJOIUN),
BBISIBJISATh 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PacCMAaTPUBAEMBbIX SIBICHUSX, (OpMYyIupoBaTh
BBIBOJIbI U 3aKJIFOUEHUS;

IIPUMEHATh CXEMHO-MOJIEJIBHBIE CPEACTBA IS IIPEJCTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOIICHHWI B M3Y4aeMBbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUUI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIaH pelIeHHs TPOOJIeMbl C yUETOM aHAJIM3a UMEIOIINXCS MaTepHalIbHbIX
Y HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JAEATENBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJbTATOB LEJSIM,
OLICHMBATh PUCKU MOCJIEACTBUN ACSITEIbHOCTH;

KOOPJMHUPOBATh W BBINOJHATH PAa0OTy B YCJIOBUSAX pPEAJIbHOIO, BUPTYAJIBHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEICTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPH PELICHUH KU3HEHHBIX MPoOIIeM.

2) 0a3oBbIe HCCIeI0BaATEIbCKUE 1eHCTBUA:



BJIQ/ICTh HABBIKAMH y4€OHO-UCCIIEIOBATEIBCKON M MPOCKTHOW NEATEThbHOCTH, HABBIKAMU
paspernieHus: npoodsieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METOJ/IOB
pEIICHUS TPAKTHYSCKUX 33724, TPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUS;

UCIIOJTb30BaTh PA3IMYHBIC BUJBI JCATCIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIMH, TTPEOOPA30BAHNI0 W NMPUMCHCHHIO B YUCOHBIX CHUTYyalMsIX, B TOM YHUCJIE MPH
CO37IaHUU YYEOHBIX U COIIMAIbHBIX IPOEKTOB;

dbopMUpOBaTh HAYYHBIA THUIT MBIIUICHUS, BIa/IeTh HAYYHONH TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHSITUSIMHA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B 00pa3oBaTENbHON IEATENTBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISBJISTh TMPUYMHHO-CIICACTBCHHBIC CBSI3M W aKTyallM3UPOBATh 3a/lady, BBIJIBUTATh
THIOTE3y ©€ pEIICHHs, HAXOIWTh AapryMEHTBI JUIS JOKA3aTeJbCTBA CBOWX YTBEPXKICHHIM,
3aJ1aBaTh MapaMeTPhl M KPUTESPHUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYEHHbIE B XOJA€ pEIIeHUs 3aJaud pe3yJIbTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIOBHUSAX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IEJICHANIPABICHHBIN MOUCK TMEPEeHOca CPEACTB U CIOCOOOB JEHCTBUS B
po(hecCHOHATBEHYIO CPEY;

YMETh TICPEHOCHTHh 3HAaHWS B  I[IO3HABATEIIBHYI0O M  MPAKTUYCCKYH)  001acTu
KHU3HEACSITCITLHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE WJEH, IpeaaraTb OpPUTHHAIBHBIC IMOAXONIbl M PpEIICHUS, CTaBUTh
pOoOJIEMBI U 3aJ1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIEC PEIICHUS.

3) paGora ¢ unopmanueii:

OpUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX WH(MOpMAaNUU (TEKCTE y4eOHOTro Mmocoowus,
HAYYHO-TIOMYJISIPHOHN JIUTEpaType, OMOIOTHYECKUX CIOBAPSX M CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax nmaHHBIX, B HTepHeTE), aHATM3UPOBATh HWHQPOPMAIIMIO PA3IUYHBIX BHIOB H (HopM
MIPEJICTABJICHHS, KPUTHICCKH OI[CHUBATH €€ JJOCTOBEPHOCTHh M HEMTPOTUBOPEUNBOCTE;

(bopMyJIMPOBaTh 3ampOChl W TPHUMEHATH Pa3IMYHBIC METOJBI TPU IOWCKE M OTOOpE
Oounonornueckor nHpopmaIu, HeoOX0IMMOM TSl BBITIOJTHEHUS yIeOHBIX 3a/1a4;

npUOOpeTaTh OMBIT HUCHOJIB30BAaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIbHYIO (OPMYy TPEACTABICHUS OHOJIOTHYECKON
uHpOpMaLuu (CXeMbl, TpadUKH, TUarpaMMBbl, TaOJIHIBI, PUCYHKH U JIPYTOe);

WCIIOJIb30BaTh HAY4YHBIM S3bIK B KadyeCTBE CpEACTBA Mpu paboTe ¢ OHOIOTUYECKOU
uHpOpMaIlMel: MPUMCHITh XUMUYCCKUE, (PU3NICCKUE U MATEMATHYSCKHUE 3HAKU U CUMBOJIBI,
dbopmynel, ab0peBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPEoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEJICTBA HATJISIHOCTH;

BJIa/ICTh HABBIKAMHU pACMO3HaBaHUS M 3alluThl HUH(popmanuu, WHGOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OgiajieHHe YHHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMU J1€fiCTBUSIMM:

1) oOeHue:

OCYIIECTBIIATh KOMMYHHKAIIMH BO BCEX cepax >KU3HH, aKTUBHO YYaCTBOBATH B JTUAJIOTE
WIH JUCKYCCHH TIO CYIIECTBY OOCYKIaeMoi TeMbl (YMEHHUE 3a/1aBaTh BOMPOCHI, BHICKA3BIBATH
CY)KJICHUS OTHOCHUTEIIGHO BBITIOJHCHHS TIpe/yIaracMoi 3aJadd, YyYUTHIBATH HWHTEPECHI M
COTJIaCOBAaHHOCTb MO3UIUHI APYTUX YUACTHUKOB JHAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIC CpeJCTBA OOIICHUS, MOHMMATh 3HAYCHHE COLUAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS! KOH(DIUKTHBIX CUTYAINH, YMETh CMSATYaTh KOH(MIUKTHI U
BECTU IIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOJAEHMCTBUS, MOHUMATh HAMEPEHUS
JIPYTHUX JIIOICH, MPOSBIATh YBXKUTEIbHOE OTHOIICHHE K COOECETHUKY M B KOPpPEKTHOU (hopme
(bopMyIMpOBATH CBOU BO3PAKEHNUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOUYKY 3PEHHUS C MCIIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHaA 1eSITeJIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAMBUIYAIbHON pabOTHI MpH
pelIeHnn OMOIOrMYecKor MpooaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHUS TPYNIIOBBIX
¢dbopM B3aMMOJENCTBYSI IPU pelIeHNH yueOHOM 3a1auH;

BbIOMpATh TEMAaTHKy M METOAbl COBMECTHBIX JAECUCTBUU € Y4ETOM OOLIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIH COBMECTHOM JEATEIBHOCTH, OPraHW30BbIBATh M KOOPAUHHPOBATh
JEUCTBUS MO €€ JOCTH)KEHHIO: COCTaBIATh IUIAH JEWCTBUM, PAaclpeAcisiaTb POIU € Y4ETOM
MHEHHMI YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4€CTBO CBOETO BKJIAJa U KAXKJAOTO YUYACTHUKA KOMaHIbI B OOIIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE IMPOEKTHI, OLIEHWBATh HJE€U C MO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATH TO3UTUBHOE CTPATETMYECKOE TIIOBEJEHUE B PA3JIMYHBIX CUTYALHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsnajgeHne yHUBepCAJbHBIMHU PeryISTHBHBIMH JCHCTBUSIMH:

1) camoopranm3anms:

UCTIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ui BBIABICHHUA NpPOOIEeM M UX PpEIICHUs B
JKU3HEHHBIX U YYEOHBIX CUTYaLUAX;

BbIOMpATh HA OCHOBE OMOJOTMYECKHUX 3HAHHUM IEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOUX
JNENCTBUSX U TMOCTYIKAaX MO OTHOLIEHUIO K JKUBOM NPHUPOJIE, CBOEMY 3JI0POBBIO U 3/10POBBIO
OKPYXKaIOLIHX;

CaMOCTOSITEJIBHO OCYILECTBJIATh MO3HABATENbHYIO IESTEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIHPOBaTH COOCTBEHHBIE 3a/7a4M B 0Opa30BaTENbHOW JAEATENbHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHHUs MPOOJIEMBI C yUETOM MMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEINOUYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMKH y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTEeHUM;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 33 PELLICHUE;

OLIEHUBATb IPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBATh (POPMUPOBAHMIO U MPOSIBICHHUIO IIHPOKOM 3pY UMK B Pa3HBIX 001acTAX
3HAHUH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JIlaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTUBBI B JAESATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YIbTATOB LEIISIM;



BJIa/ICTh HaBBIKAMH MTO3HABATENBHON pedIeKCUN KaK OCO3HAHHS COBEPIIAEMBIX NEHCTBUI
W MBICIIMTCJIBHBIX MPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HCITIOJb30BATh HpI/IéMBI pe(bneKcm/I
JUTSL OLIEHKU CHTYalllH, BHIOOPA BEPHOTO PEIICHHS;

YMETH OUCHUBATDh PUCKH Y CBOCBPEMCHHO INPUHUMATDL PCUHICHUA 110 UX CHHUIKCHUIO,

NIPUHUMATh MOTHUBBI U apTYMEHTHI IPYIUX P aHAIU3E PE3YJIbTaTOB ACATEIIBHOCTH;

3) npuHsiTHE Ce0A M APYIrUX:

MPUHUMATH ce0sl, MOHNMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATH CHOCOGHOCTL MMOHUMATh MUP C IMMO3ULUU APYTroro 4CJI0BCKaA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ynabTaThl ocBoeHus nporpamMmmbel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienuduyeckue s yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
CrocoObl  JIEHCTBUM TI0O OCBOCHHMIO, WHTEPHpPETAlMM W MPeoOpa3OoBaHUIO 3HAHWUW, BHJIBI
JeSATEIBHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHUIO 3HAHUN B PA3IMUYHBIX yYEOHBIX
CUTyallMsX, a TaKKe B pEAIbHBIX J>XU3HEHHBIX CHUTYyallUsiX, CBA3aHHBIX ¢ Owuonorueil. B
porpaMMe IpeMETHbIE Pe3yJIbTaThl MPEACTaBICHBI M0 rofaM 00yUueHHUs.

[IpenmetHble pe3ynbTaThl OCBOCHMs ydeOHoro mnpeamera «buomnorust»y 6 10 knacce
JIOJIKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUI O MeCTe W POJM OMOJOTMU B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MUpa U
HaY4YHOT'O MHUPOBO33PEHUS, O BKJIAJle POCCUMCKUX U 3apyOeKHBIX yUEHBIX-OMOIOIOB B pa3BUTHE
Ouosoruu, GyHKIIMOHAILHONW I'PaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHHE OMOIOTMYECKHX TEPMHHOB M MOHATUH: JKU3Hb, KIIETKA,
OpranusM, Meraboiau3M (0OOMEH BeIIeCTB M IpeBpalleHHEe DSHEPruM), TIoMeocTa3’
(camoperynsuusi), YpOBHEBasi  OpraHu3alldsg  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHHE
(penpoayKuus), HacJI€CTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHE H3j1araTb OHOJOTMYECKHE TEOpHM (KJIETOYHAs, XpPOMOCOMHAas, MYTallMOHHAsd,
LEHTpajbHas J0rMa MOJeKylspHoW Ouosorum), 3akoHsl (I. Mengens, T. Moprana, H. U.
BasuioBa) u yueHus (0 eHTpax MHOT00Opa3us U MPOUCXOXKICHHS KyIbTYpHBIX pacTeHuit H. U.
BaBuiosa), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHHE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJACHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIIPOLIECCOB M SIBIICHHWH, OpraHuM3alus W MpOBEACHUE OHMOJIOTHYECKOTrO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXIY HCCIEIYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYUYEHHBIX pe3yJlbTaTOB, HCIIOJIb30BAHHBIX HAyUYHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

yYMEHHE BBIJICIATh CYHUIECTBEHHbIE MPHU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U 3YKApHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHM3MOB, OCOOEHHOCTH MIPOLIECCOB: OOMEHa BEIECTB U
IpEeBpalleHNs] 3HEPTUM B KIETKe, (POTOCHMHTE3a, MIACTUYECKOTO M IHEPreTHUecKOoro oOMEHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIUIOJOTBOPEHMS, Pa3MHOKEHUS, UHAUBUIYAIBHOTO PAa3BUTHSA
opraHu3sMa (OHTOTEHE3);

YMEHHE TPUMEHSATH MOJTYy4YEeHHbIC 3HAHUS JJIs1 OOBSCHEHUS! OMOJIOTHYECKHX MPOIIECCOB U
SIBIICHUH, IJIs1 IPUHSTHS MPAKTUIECKUX PEIICHUH B MOBCETHEBHOM JKMU3HU C LIEIBIO 00eCTIeueHus
0€30MacHOCTH CBOETO 370POBbSi M 3/10POBbsS  OKPYXKAIOUIMX JIOAEH, COOIIOACHHUS HOPM



IpaMOTHOTO TOBEJICHHUS B OKpPY)KAIOLIEH NpUPOJHON cpede, NOHMMaHHE HEOoO0XOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OHMOJIOTUM M OMOTEXHOJIOTHH Ui paldOHaIHLHOTO
IIPUPOIONIOIB30BAHUS;

YMEHHE pellaTh 3JIEMEHTapHble TI'e€HEeTHMYeCKHWEe 3aJjaud Ha MOHO- U JUTHOpUAHOE
CKpellMBaHKe, CUEIUIEHHOE HACJe0BaHUE, COCTABIISITh CXEMbl MOHOTHOPUAHOTO CKpPEIIMBAHUS
JUTSI TIpe/IcKa3aHus HaclleZOBaHUS TPU3HAKOB y OpraHU3MOB;

yMEHHE BBINOJHATH JaOOpaTOpHbIE U MpaKTHYecKue paboThl, cOOMIOAATh MpaBuiIa MpU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OLIGHUBATh M HHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHHUS M3 Pa3jIMUHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJSIPHBIE MaTepHAalIbl), STUYECKUE ACTIEKTHl COBPEMEHHBIX
HCCJICIOBAHUN B OMOJIOTUHU, MEIUIIHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCBMEHHBIE M YCTHBIE COOOIICHHS, 00001Ias
OMoNorMuecKkyr0o HMHQOpPMAIMI0 W3 HECKOJbKMX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MMOHSATUHHBIN anmapat OHOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHMs ydeOHoro mnpeamera «buonorust» e 11 knacce
JIOJDKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECT€ U POJM OHOJOTMH B CHCTEME HAyYHOTO 3HAHMA
€CTeCTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa U
HAay4YHOTO MUPOBO33pPEHUS, O BKJIAJIE POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu, GyHKIMOHATBLHON IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE pacKphIBaTh CO/IepKaHNE OMOJIOTHYECKMX TEPMUHOB U IOHATUN: BUJ, TIOMYJIALINSA,
reHO(OHI, DBOJIONHUSA, JBIKYIIHME CHIBl ((aKTOphI) SBOJIOIHMH, IPUCIIOCOOIEHHOCTh
OpPraHu3MOB, BHUJI000pa30BaHHE, SKOJIOTHYECKHE (PAKTOPBI, 3KOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, peyLIEHTHI, LIeMH MUTaHHs, YKOJIOTHYeCcKas MupaMua, OuoreomneHos, ouocgepa;

yMEHHE WU3/aratb Ouosnorndeckue Teopun (dBomounoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasl TEOpUs IBOJIIOLINN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoactsa K. M.
bapa, uepenoBaHus riaBHBIX HampasiieHud u nytel sBomonuu A. H. CepeproBa, ydeHHs O
6uocdepe B. U. BepHanckoro), onpeaensitTh rpaHULibl UX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yMEHHE BIaJIeTh METOJaMH HAay4yHOTO MO3HAHUS B OMOJOTMU: HAOIIOJCHUE M ONHCAHUE
KHUBBIX CHCTEM, IIPOIECCOB U SBICHUM, OpraHu3alys W TMPOBeICHHE OHUOIOTUYECKOTO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXIY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX pPE3yJIbTAaTOB, HMCIIOJB30BAaHHBIX HAYYHBIX IOHITHH,
TEOPH U 3aKOHOB, YMEHHE JeIaTh BIBOJIbI HA OCHOBAaHMU MOJTYYECHHBIX Pe3yJIbTaTOB;

YMEHHE BBIIEIAThH CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OMOJIOTMYECKUX OOBEKTOB: BUOB,
NOMYJISIUM, TPOAYILEHTOB, KOHCYMEHTOB, pPEAyLEHTOB, OHOTeOlleHO30B U 3KOCHUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOTICHHOCTH OPTraHW3MOB, JEHCTBHS 3KOJOTHYECKUX (PAKTOPOB Ha
OpTraHU3MBbI, IEPEHOCA BEIIECTB U MOTOKA YHEPTHH B 9KOCHUCTEMAaX, aHTPOIIOT€HHBIX U3MEHEHHH
B JKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BELIECTB M OMOr€OXMMHYECKHUX IUKIOB B
ouocdepe;

YMEHHE TPUMEHSATH MOIy4YEeHHbIE 3HAHUS JJIsi OOBSCHEHUS! OMOJIOTMYECKHX MPOIIECCOB U
SIBIICHUM, IJIS1 IPUHSTHS MPAKTUIECKUX PEIICHUH B MOBCETHEBHOM JKMU3HU C LIEIBIO 00eCIIeUeHUs
0€30MacHOCTH CBOETO 370POBbSi M 3/10POBbsS  OKPYXKAIOUIMX JIOAEH, COOIIOACHHUS HOPM
IrPaMOTHOTO TOBEJCHUSA B OKpY’Kalolleld NpUPOIHON cpene, MOHMMaHHE HEOOXOIWMOCTH



UCIIOJIb30BaHUs JOCTHKEHUI COBPEMEHHOMU Ouonorun I E: palroHaIBLHOTO
IIPUPOIONIOIB30BAHUS;

YMEHHME pellaTh 3JI€MEHTapHble OMOJOTMYECKHE 3a/ayd, COCTaBJISITh CXEMBbl INEepeHoca
BELIECTB M SHEPTUU B SKOcUCcTeMax (LN MUTaHus);

yYMEHHE BBINOJHATH JTAOOpaTOpHbIE U NpaKTHYecKue paboThl, cOoONIOAaTh MpaBuiIa MpU
paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OLIEHUBaThb W HHTEPHPETHPOBATH HH(MOPMAIMIO OHOJIOTHYECKOrO
COJICpXKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHUS M3 PA3JIMYHbIX MCTOYHUKOB (CpencTBa
MaccoBOW HWH(OpPMAlLMK, HAYYHO-TOIMYJSPHbIE MaTepualibl), paccMaTpuUBaTh TJI00AJIbHBIE
HKOJIOTHUECKUE MPOOIEeMBbI COBPEMEHHOCTH, (POPMHUPOBATD 110 OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE IHMCHbMEHHBIE W YCTHbIE COOOIEHus, 00001as
OMONIOTHUYECKYI0 HMH(OpPMAIMI0 W3 HECKOJbKMX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MTOHSATUHHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacoB

JJieKTpOHHBIE (I (pPOBHIE)

Ne n/mm HaumeHoBaHue pa3genoB U TeM NPOrpaMMbI
Bcero KP 1P o0pa3oBaTeibHbIEe pecypChl

butmmoreka IIOK
! buonorms kax nayka 2 0-5 https://m.edsoo.ru/7f41c292

) FCHBLE CHOTe oprammaa | Bubmmoreka [IOK

HBBIE CUCTEMBI M X OpraHU3aLys

p H https://m.edsoo.ru/7f41¢292

3 XuMuueckui TaB U CTPOCHHUE KJIIETKH 8 1 budmorexa [IOK
ec coc CTPOCHHE KE https://m.edsoo.ru/7f41c292

bubauoreka [JOK
4 IKH3HEASATENLHOCTS KICTKH 6 https://m.edsoo.ru/7f41¢292

5 Pa3smHOXkeHue 1 HHAUBUAYATbHOE Pa3BUTHE 5 1 Bubmmorexa [IOK
OpraHu3MOB https://m.edsoo.ru/7{f41¢292

6 HacnencTBeHHOCTh M N3MEHYHBOCTL OPraHU3MOB 8 1.5 bubmmorexa [IOK
A p ’ https://m.edsoo.ru/7f41¢292

bu6 OK
7 Cenexnust oprann3mMoB. OCHOBBI OMOTEXHOIOTHH 3 1 htpipg:l;l/(r)rTfeKdasi.ru 76416292

8 PesepBHOE Bpems 1 bubmorexa [IOK
p P https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4




11 KJIACC

Kosnuectso uacos DJIeKTpOHHBIe (HM(pPOBbIe) 00pa3oBaTeIbHbIC
Ne n/mm HaumMeHoBaHMe pa3aesoB U TeM NPOrpaMMbI
Bceero KP mnp pecypchbl
1 DBONOIUORHAS GHOIIOTHs 9 1 bubmuoreka I{OK https://m.edsoo.ru/7f41cc74
2 BO3HUKHOBEHHE M Pa3BUTHE KU3HH Ha 3eMile 9 0.5 | buommoreka IIOK https://m.edsoo.ru/7f41cc74
3 OpraHu3MbI U OKpy Karomas cpesa 5 1 but6mmoreka [{OK https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa 1 IKONOTUIECKHE CHCTEMBI 9 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41cc74
5 PesepBHOE BpeMs 1 bubmuoreka I{OK https://m.edsoo.ru/7f41cc74
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 1 2.5




ITOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
Ne Tema ypoxa Kosnyecrso 1acos B3aumocBsi3b ¢ nporpammoii | JJIEeKTPOHHBIE HH(pOBBHIE
n/m Beero | KP P BOCIIMTAHUS o0pa3oBaTeIbHBIE PECYPCHI
Yrpo3a npumeHeHus bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 B3pPBIBYATHIX BEUIECTB JIJIS https://m.edsoo.ru/863e6122
JKUBBIX OPTaHU3MOB https://m.edsoo.ru/863e632a
MeTomp! MO3HAHUS KUBOH IIPHPOIBL.
[pakTrueckas padora Ne 1 «Mcnonb3oBanue bubnuoreka [JOK
2 1 0.5
Pa3IUYHBIX METOJIOB MPU U3YICHUU https://m.edsoo.ru/863e6122
OMOIIOTHIECKUX O0BEKTOBY
3 buonoruueckue cuctemMbl, IPOLECCH U UX | bubaunoreka [JOK
n3y4YeHue https://m.edsoo.ru/863e6564
4 XHUMHYECKUH COCTaB KICTKH. Boma u | Bbubmuorexa [JOK
MHUHEpAITbHBIC COJTH https://m.edsoo.ru/863e674¢e
bubaunoreka [JOK
5 b .C 0 1
GG, LOCTaB H CTPOCHHE belkon https://m.edsoo.ru/863e6b72
DepMeHTH — OHMOJIOTHYECKUE KaTaIN3aTOPHI.
JlabopaTopnas padota Ne 1 «3yueHne Bbubmmoreka [IOK
6 . 1 0.5
KaTaJIMTUYECKON aKTUBHOCTH (pepMeHTOB (Ha https://m.edso00.ru/863e6b72
pUMepe aMHJIa3bl WK KaTaasbl)»
Bbubnnorexa [JOK
7 % ) 1
[JICBOBL. SR https://m.edso0.ru/863e6870
bubanoreka [JOK
8 H .ATD 1
YIGICHHOBBIC KHCTOTH https://m.edsoo.ru/863e6d5c
9 HUcropust u MeToabl U3y4YEHUS KIETKU. | bubnmnoreka [JOK
Knerounas teopus https://m.edsoo.ru/863e6e88
10 Kitetka kak mesocTHas xuBas CucTeMa 1
11 CrpoeHne 3yKapuOTHYECKON KIETKH. 1 0.5 bubnmnorexka [JOK

JlaboparopHras pabota Ne 2 «M3yuyenue
CTPOEHHMS KJIETOK PAaCTEHHH, dKMBOTHBIX,

https://m.edso00.ru/863e6f0
https://m.eds00.ru/863¢716¢




rpu0OB U GaKTepuii Mo MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOIIpenaparax 1 X OlHCaHHEe

12 OOMeH BeIecTB WK MEeTa00Iu3M Bubmorexa [1OK
B https://m.eds00.ru/863e766¢
bubaunoreka [JOK
13 ) . X
OTOCHHTES. ACMOCHHTES https://m.edsoo.ru/863e7c98
14 DHepreTHYeCKuii 0OMeH Brbmmorexa [IOK
P https://m.edsoo.ru/863e7aae
Kvi3HeHHBI IUKIT KIETKU. JlejeHne KIeTKH.
15 Muro3. JIaboparopnast padora Ne 3 0.5 bubnuoreka [JOK
«Habmronenne MuTO3a B KJIIETKAaX KOHYMKA ’ https://m.edsoo.ru/863e7dc4
KOpeIIKa JyKa Ha TOTOBBIX MHUKPOIIpenapaTax»
16 Buocunres Genka. Peakuus MaTpuaHOro bubnuorexa [JOK
CHHTE3a https://m.edso0o.ru/863e796¢
Hapymenue npoueccon
CHUHTE3a 110 AEUCTBUEM bubaunorexa [JOK
17 Tpaucnanus — 6mocunaTe3 6eIKa
CIHMPTOB U HAPKOTUYECKUX https://m.edso0o.ru/863e796e
CpencTB
18 Hexurerounsie hopMBI )KU3HU — BUPYCHI bubmorexa LIOK
p py https://m.edsoo.ru/863e7540
bubaunoreka [JOK
19 DopMBI pa3MHOKEHHUST OPTAaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubaunoreka [JOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHne 1 Pa3BUTHE TOJIOBBIX KIETOK.
OmnnonorBopenue. Jlabopatopras padora Ne 4 bubnmnoreka [JOK
21 0.5
«M3yuenne cTpoeHust MOJIOBBIX KIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MHKpOTIpEapaTax»
BnusiHue okpy:xaroiei cpeasl Butmorexa LOK
22 WupuBrayansHOE pa3BUTHE OPTaHU3MOB Ha COXpaHEHHUE KEHCKOTO

37I0pOBbsI

https://m.edsoo.ru/863e8436




I'enetmka — HayKa O HAaCJICACTBCHHOCTU U

bubaunoreka [JOK

23
H3MEHYHBOCTHU https://m.edso0.ru/863e8612

4 3aKOHOMEPHOCTH HacleOBaHUS MTPU3HAKOB. bubnuorexa IIOK
MoHoTHOpHIHOE CKPEITMBAHNE https://m.edso00.ru/863e8878

25 JurnOpumHOE CKpenBanue. 3aKOoH bubaunoreka [JOK
HE3aBHCUMOTO HaCJIE0BaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CrerieHHOe HacJIeJOBaHUe MMPU3HAKOB.

JIabopartopHuast padora Ne 5 «M3yyenune
2% parop p 6 Y 0.5 bubaunoreka [JOK
€3yJIbTATOB MOHOTHOPUIHOTO U .
pesy pHL https://m.eds00.ru/863e8c60
JMUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA
TFOTOBBIX MHKpOIIpEapaTax»

7 I'eneruka nona. HacienoBanue npu3Hakos, bubanoreka [JOK
CIICINIEHHBIX C TTOJIOM https://m.edsoo.ru/863e8c60
WsmenuuBocTh. HenacnencTeeHHas
H3MEHYUBOCTh. JlaboparopHas padora Ne 6.

23 - o patop . p 0.5 bubnuoreka [JOK

3ydyeHrne MOIU(PUKAIIMOHHON H3MEHYNBOCTH, .
Y A ! https://m.edsoo.ru/863e8efe
MTOCTPOCHHE BApUAIIMOHHOTO Psaa U
BapHALIMOHHOW KPUBOI»
HacnenctBennass ©3MEHYHNBOCTD.
29 a6 A 5 Ne 7. «A . 0.5 bubaunoreka [JOK
aboparopnas padora Ne 7. «AHann3 MyTanui .
paTopHas p yran https://m.edsoo.ru/863e8efe
Y IpO30(HIIEI HAa TOTOBBIX MUKPOIpEapaTaxy
['eHomua yeaoBevecTBa ¢ bubanoreka [JOK
30 I'eneTnka yenoBeka
TOYKH 3PCHUS TCHETUKH https://m.edsoo.ru/863e8d78
PesepBHblil ypok. O6001IeHNE TTO TEME

31 «HacnencTBeHHOCTh U U3MEHYHUBOCTD
OpPTaHU3MOBY

10 C Bbubnuorexa [JOK

eJIEKIIMA KaK HayKa U IpOoLece
a y pott https://m.edsoo.ru/863¢9214

13 MeToab!l U JOCTHXKEHUS CeNIEKIIUN PaCTeHUH U bubnuorexa [JOK

JKMBOTHBIX https://m.edso00.ru/863¢9214
Bubmmoreka [IOK
34 buorexHonorus kak orpacips IpOU3BOJCTBA

https://m.eds00.ru/863e9336




OBIIEE KOJIMYECTBO YACOB I1O
[MPOI'PAMME

34




11 KIIACC

KoanuecTBo yacoB

DJieKTpoHHBIE UG POBLIE

Ne
Tema ypoka B3aumocBs3b ¢ nporpamMmoit o0pa3oBaTeJIbHBIC
n/n Beero | KP | IIP
BOCHUTAHUS pecypcsl
| Sporio CTOLL 68 H3VHe | Bu6nmorexa IIOK
BOJIIOLIMS 1 METOJIBI €€ U3Y4IEHHS
t s Y https://m.edsoo.ru/863ea20e
) HcTopus pa3Butus npeacTaBieHui 00 | Bbu6morexa LIOK
3BOJIIOINHT https://m.eds00.ru/863e¢9570
3 MUKpO3BOJIIOIHS 1 bubmmorexa OK
P t https://m.edsoo.ru/863e9cle
[Momynsmust Kak >IeMEHTapHas eANHULA
BU1a ¥ 3Bomony. Jlaboparopnast pabora Ne Bubmmorexa IIOK
4 1 0.5
1 «CpaBHeHHE BHJIOB IO MOP(OIOTUIECKOMY https://m.eds00.1ru/863e99¢6
KPHUTEPHUIO»
5 JBmkymue cuiibl (3IIeMeHTapHbIe (aKTOpBI) | Bubmmorexa [IOK
3BOJIIOINHT https://m.edsoo.ru/863e9da4
6 EctecTsentbiii 0160p 1 €ro dophbi | Kak paboTtaeT ecTrecTBEHHBII bubnunoreka [JOK
P P 0TOOp Ha YIAMYHBIX KHUBOTHBIX https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 9BOTIONUH: TPUCTIOCOOIEHHOCTh
0 .
, | et .
TOpHAst Ta Ne MHCaHH .
parop p . https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OPTaHU3Ma U e&
OTHOCHTEJIFHOTO XapaKTepa
2 Harbasme AKDOBEOATIO | bubaunoreka [JOK
MIPABJICHUS U ITyTH MaKPO3BOJIOIINN
P Y P 1 https://m.edsoo.ru/863e9cle
9 Heo6paTumocTs 3BOIIOIINH 1
10 HcTopus xu3HM Ha 3emiie U MeToAbI eé |
W3YYECHUS
Emnnoe mpoucxoxaeHne Bcex Bubmmorexa IIOK
11 I'umoTe3sl MPOUCXOXKACHUS )KU3HU Ha 3eMIIe 1
HapoJ0B 3eMiiu https://m.edsoo.ru/863ea5a6
12 Pa3Butue xu3HU Ha 3emiie 110 3paM U 1 Bbubnuorexa [IOK




nepuoaam

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

OCHOBHBIE 3Tallbl IBOJIOLUU PACTUTEIBHOTO
W KMBOTHOTO Mupa. [IpakTuueckas padora

butnuoreka IIOK

13 0.5
Ne 1 «M3yuenne UCKOMMaeMBIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHMi 1 )KUBOTHBIX B KOJUICKITUSIX)
14 CoBpeMeHHas CUCTeMa OPraHuYEeCKOT0o a Bubamorexa LIOK
BPEMEHHAs CHCTEMa OPTaHUIECKOTO MU
P P P https://m.edsoo.ru/863ca48¢
15 DBOJIIO eJIoBeKa (aHTPOIOreHes) NuBan obmecTBe brbmmorexa LIOK
B 1Sl 4eJI0B HTPOIIOTCH HBAJIAIBI B TB
on g p A B https://m.edsoo.ru/863eac2c
16 JBmwxkymue criibl ((hakTopsl) aHTPOIIOTeHE3a Bubmiorexa [IOK
i P P https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIMH YBOIIOIAH YEIOBEKA
Yenoseueckue pacsl U MPUPOJHbIE Bubnuorexa [IOK
18
aJIanTaruy 4eIoBeKa https://m.edsoo.ru/863eaca2
PesepBHblil ypok. O0006mIeHre 10 TeMe
19 «BO03HUKHOBEHUE U Pa3BUTHE KU3HU HA
3emiie»
20 DKOoIOoTHs KaK HayKa
21 Cpenpr obuta 9KOJIOTHYECKHE (PaKTO Bubmorexa LIOK
bI OOUTaHUS U SKOJIOTHIECKU KTOPBI
pex P https://m.edsoo.ru/863eafec
Aobnornueckue (akropsl. JlabopaTopHas
pabota Ne 3. «Mopddomnoruaeckue
2 0COOCHHOCTH PacTECHHI U3 PA3HBIX MECT 0.5 Bubmmoreka [IOK
oburanus». Jlaboparopnas padora Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusHUE cBETa HA POCT U Pa3BUTHE
YepEeHKOB KOJIEyCca»
2 Broeckie hakto Bubmmorexa [IOK
NOTUIECKU KTOPBI
P https://m.edsoo0.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
24 norysirun. [Ipaktudeckas pabota Ne 2 0.5

«IToacy€T MIOTHOCTU MOMYJISILIMIA Pa3HbIX
BUJIOB PACTEHUI»




Bubmmoreka IIOK

2 — 1
5 Coo011ecTBa OpraHu3MOB — OHOIICHO3 hitps://m.edsoo.ru/863ebd6a
26 DKOJIOTHIECKHE CHCTEMBI (SKOCHCTEMBI) 1 bubmorexa LIOK
https://m.edsoo.ru/863eb46a
O .
27| Srononmiccite mupasa, Caoticrsa 1 Bunorera LIOK
DAMHIBL. https://m.edsoo.ru/863eb5fa
skocucteM. CyKreccus
28 [IpupoaHbie 3KOCUCTEMBI 1
BrnusiHue yenoBeka Ha )KUBYIO
29 AHTpPOTIOT€HHBIE YKOCHUCTEMBI 1
MpUPOAY. 3aIIuTa 3eMITH
But6mmorexa IIOK
b — 1
30 nochepa — rinodambHAs IKOCUCTEMa 3eMITH hitps://m.cdsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS Onochepsl 1 BuGamorexa LIOK
P v P https://m_eds00.ru/863ebd16
q Srochepe 3 y Bbubnuoreka IJOK
esoBevecTBO B Orochepe 3emin/.
32 P 1 https://m.edsoo.ru/863eba
CocymiecTBOBaHHE PUPOIBI U YEIIOBEYECTBA |
le
3 PezepHsril ypok. O600IIIEHIE TEMBI |
«CoobuiecTBa 1 3KOJIOTHYECKUE CUCTEMbDY
OBIIEE KOJIMYECTBO YACOB I10 13 95

[NPOI'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

buonorus. O6mras 6uomnorus, 10 krace/ Cuboriazos B.U., Aradonosa N.b., 3axaposa E.T.,
OO111eCTBO ¢ OrpaHUUYEHHON OTBETCTBEHHOCTHIO «JIPODA»; AkiinoHnepHoe o0LIeCTBO
«3narenbcTBO «IIpocBemenne»

buonorus. O6mas 6uonorus, 11 knace/ Cusornazos B.U., Aradponosa U.b., 3axaposa E.T.,
OO011IeCTBO ¢ OTpaHIUYEHHOW OTBETCTBEHHOCTHIO «JIPODA»; AKImoHepHOE 00IIECTBO
«H3narenscTBO «IIpocBemenne»

METOINYECKHUE MATEPHUAJIBI V1A YYUTEJIA

buonorus. 10 xnacc. KontponsHo-uzmepurensnsie marepuansl. I'OC, M3natenbcTso:
Bako, 2017 r.

Hukonait JlucoB: buonorus. Ilocobue nansi TOATOTOBKM K IEHTPAIM30BAHHOMY
tectupoBanuto. M3narenscrBo: ABepcas, 2021 1.

Tepemos, IlerpocoBa: buosorusi. 10-11 kimaccel. buonornueckuii CUCTEMBbI U MPOLIECCHI.
VY. ypoBenb. Metoauueckoe mocooue. ®I'OC, U3narenscTBo: MHemo3uHa, 2023 T.

Haramus Boaposa: buonorus. 10-11 kmacc. O6mast 6uonorus. I[loypounsie pa3paboTKu.
UznarenscrBo: M-Knura, 2014 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

https://resh.edu.ru/subject/5/10/
http://www.anatomus.ru/
https://www.yaklass.ru/p/biologia#fprogram-10-klass
http://www.darwin.museum.ru/
http://school-collection.edu.ru

http://fcior.edu.ru/

https://college.ru/biologiya/
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http://school-collection.edu.ru/
http://www.darwin.museum.ru/
https://www.yaklass.ru/p/biologia#program-10-klass
http://www.anatomus.ru/
https://resh.edu.ru/subject/5/10/
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