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MNOACHUTEJIBHAS 3AIIMCKA

ITpu pa3paGoTke mporpaMMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUISL OINpENesICHUS
NOJAX0/10B K (OPMHUPOBAHMIO COZepKaHus ydeOHoro mnpenmera «buosorus» coctaBuIu:
koHuentyaibHble nojoxenus OI'OC COO o B3aumMooOyCIOBIEHHOCTH Iieel, cojepiKaHus,
pe3yabTaToB OO0y4YeHHs W TPeOOBAHMH K YPOBHIO HMOJTOTOBKM BBIMTYCKHUKOB, IOJIOKEHHUS 00
O0MMX LEeSIX W NMPUHIHUIAX, XapaKTepU3YIOINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmrero obpaszoBanus B Poccuiickoit depepannn, a Takke MOJIOKEHUS O crieruduke OUOJIOTHH,
e€ 3HauUE€HUU B IO3HAHWU >KMBOW HPUPOJBI U OOECHEUYEHHUHU CYLIECTBOBAHUS YEJIOBEYECKOIO
obmectBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSM, ONPEIEICHbBl OCHOBHBIE (YHKIIMU MPOrpaMMbl
1o 6MoJIorny U €€ CTPyKTypa.

[Tporpamma no Guosnoruu Aa€T mpejcTaBiIeHHUE O LesIX, 00 o0Imel ctpateruu ooydeHus,
BOCIIUTaHUS M Ppa3BUTUS OOydyaroIIMXcs cpeacTBaMu ydeOHoro mnpenmera «buomorus»,
omnpenenser 00sf3aTeNIbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpy, paclpeleseHue 110
pa3zenaM M TeMaM, PEKOMEHAYeMYIO MOCIEI0BATEIbHOCTh M3y4eHHUs y4eOHOro MaTepuania c
Y4E€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKKM 00pa30BaTEIbHOIO Ipoliecca,
BO3PAaCTHBIX 0COOEHHOCTEHN 00yUaroIXCs.

B nmporpamme no OHONOrMHM TakXe YYMTHIBaIOTCA TpeOOBaHHUA K IUIAHHUPYEMBIM
JMYHOCTHBIM, METAlpeJIMETHBIM M NPEAMETHBIM pe3ysibTaTaM oOy4deHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIBHOM A€ATEIbHOCTH/yUeOHBIX AeHCTBUI 00yyaromuxcs 1mno
OCBOCHHMIO COJIepKaHMsI OMOJIOrMYECKOro 00pa3oBaHMs.

B mporpamme no 6umonorun (10-11 xmaccel, 6a30BbIi YpOBEHB) peann30BaH MPUHIHII
NPEEMCTBEHHOCTH B W3yYeHUH OuoJjoruw, Onarojaps dYeMy B HEH NPOCMAaTpHUBAETCS
HAIpPaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3AHHBIX ¢ (POPMUPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAllMi  JIMYHOCTH, OSKOJOTHYECKOrOo  MBIIUICHUS,
NpPEACTaBICHUH O 340pOBOM o00pa3e KU3HM M OEpeXHbIM OTHOLICHHEM K OKpYyXKarolen
npupoaHoil cpene. Ilostomy Hapsay ¢ u3yuyeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAHUM O CTPOECHUU KUBBIX CUCTEM PA3HOI'0 PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YIENEeHO BHUMAaHHUE HCIIOJIb30BAHUIO TMOJTYYEHHBIX
3HAHUH B TIOBCEHEBHOM >KU3HU JJIS PEUICHUs TPUKIIAJHBIX 33]a4, B TOM YHCIE: TPOPUIaKTHKI
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMI  YeNOBEKa, MEAMKO-TEHETUYECKOTO  KOHCYJIbTUPOBAHHMS,
000CHOBaHHS IKOJIOTHYECKHU 11€JIECO00PAa3HOT0 MOBEJACHHS B OKpYXKarolled MpUpPOIHOH cpele,
aHaJlM3a BIIMSHUS XO3SHCTBEHHOW JEATENIbHOCTH 4YeJlIOBEKa HAa COCTOSHHUE MPHUPOAHBIX H
UCKYCCTBEHHBIX SKOCHCTEM. YCHUJIEHHE BHUMAaHMSA K IPUKIAJHOW HAIPaBICHHOCTU y4eOHOTO
npeamera «buosorus» NpoJUKTOBAHO HEOOXOJUMOCTbIO 0OeCreueHHs YCIOBUM Ul pelIeHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOIO OMOJIOrHYecKoro o0pa3oBaHus, KOTOpasi MpeArnoaraet
¢dopmupoBaHHe y OO0YyYarOUMXCS CHOCOOHOCTH aJaNTHPOBATHCA K HM3MEHEHUSM JWHAMHYHO
Pa3BUBAIOILErOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHOe MecTo. OHa
obecrieunBaer (popMupoBaHHe y OOydarOMMXCs TPEACTABICHUH O HAyYHOW KapTWHE MUpA,
paciupsieT 1 00001IaeT 3HaHUS O )KUBOM MPHUPOJE, €€ OTIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3allii W DBOJIIOLUHU, CO3Ma€T YCIOBHA MJS: IO3HAHMA 3aKOHOB >KHMBOM HPUPOIBI,
dbopmHpoBaHus (PYHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M 0Oe3omacHoro oOpasa
YKU3HH, IKOJIOTHUECKOT0 MBIIIUIEHUS], IEHHOCTHOI'O OTHOIICHUS K KUBOM MPUPOJE U YETIOBEKY.



bonbmioe 3HaueHwe OWONOTHS HMMEET TakKe Ui PEIICHHs BOCIHUTATENBbHBIX H
Pa3BUBAIOIIMX 33J]a4 CPEIHEro 00IIero o0pa3oBaHus, COUATU3ANKN o0yJaromuxcs. M3ydenne
ounonoruu obecrieynBaeT YCJIOBHS TUTSt (dhopMupOBaHUS HWHTEJUICKTYaJIbHBIX,
KOMMYHUKAITMOHHBIX U MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIBTYPHI, CIIOCOOCTBYET
WHTErpalii OMOJOTUYECKUX 3HAHWHN C MPEJACTABJICHHUSIMHU W3 JPYTUX y4YEOHBIX TPEIMETOB, B
YaCTHOCTH, (PU3UKU, XUMHUHU U reorpadun. HazBaHHbIE MONI0KEHUS O TpeJHA3HAYCHUN Y4eOHOTO
npenvera «buonorus» coctaBUIM OCHOBY MJis ONpeAeNieHUus TMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHUIO €TO COACPIKAHUS, TIPEJICTABICHHOTO B IPOrpaMMe 1O OMOIOTHH.

OT160p comepxanus yueOHOro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIIECTBIEH C
MO3UINI KYJIBTypOCOOOPA3HOTO MOJX0/1a, B COOTBETCTBUU C KOTOPBIM OOYYAIOIIHECs JTOJKHBI
OCBOUTH 3HAHWS U YMCHUS, 3HAYMMBbIE TSI (POPMUPOBAHUS OOIICH KYJIbTYPHI, OMPEICISIONINE
a/JIeKBaTHOE TIIOBEJCHHE YeJOBEKa B OKpYXalolled NpupoIHON cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHOMN JKMU3HHU U MPAKTUUECKOU JeaTeqbHOCTH. Oco00e MECTO B ATOM CHUCTEME 3HAHHI
3aHMMAIOT 3JIEMEHTHl COJIEpP)KaHUs, KOTOphIE CIyKaT OCHOBOM i  (popMHpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIMIX JUYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3AUHA OMOJIOTHYECKOro 00pa3oBaHusl.

CrtpykTypupoBaHHe coAepX aHHs Y4eOHOrOo MaTepuana B TNporpamMme MO OHOJOTUU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHWUN 00 OTIIMYUTEILHBIX OCOOCHHOCTSX
J)KMUBOM TMPUPOABI, O €€ YPOBHEBOM OpraHuM3alyMyd M 3BOJIIOUMHA. B COOTBETCTBUM C 3TUM B
CTpYKType yueOHoro npeamera «buonorus» BbIENeHbI CIEAYIOUINE COJIepKaTelbHbIE JTUHUU:
«buonorus xak Hayka. Merospl Hay4HOro no3HaHus», «Kierka kak Ouoynoruyeckas cucTeMa,
«Opranusm Kak Ouosornyeckasi cuctema», «CucreMa U MHOTOOOpa3ue OPraHUYecKOro MHUpay,
«OBONIOLUSA KUBOU MIPUPOIBD, « IKOCUCTEMBI M IPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp msydenust yuyeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE — OBJaJICHHE
00y4JalIMUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHATHHONW OpraHM3aIMH JKUBBIX CHUCTEM
pa3HOTO paHra U MPUOOPETCHHUE YMEHHUI UCTIONB30BaTh OTH 3HAHUS JIJISl TPAMOTHBIX JICWCTBUN B
OTHONICHUH 00BEKTOB )KMBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX )KU3HCHHBIX TTPOOJIEM.

HocTmwkenne nenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
oOecreynBaeTcs pelIeHneM CIEeIYIOINX 3a1au:

OCBOCHHE OOyYarolIMMUCA CHCTEMbl 3HAaHUH O OHOJOTHMYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTe3aX, MpaBHJIaX, CIyXallhuX OCHOBOW Al (OPMHUPOBAHUA
MPEACTABICHUI O €CTECTBEHHO-HAyYHOW KapTUHE MHpa, O METOJaX HAYYHOTO IO3HaHUS,
CTPOSHUHM, MHOTOOOPa3MM U OCOOCHHOCTSX JKHBBIX CHCTEM pa3HOTO YPOBHS OpraHU3alluw,
BBIJIAFOIINXCS] OTKPBITUSX i COBPEMEHHBIX UCCIICIOBAaHUSIX B OMOJIOTHY;

dbopMupoBaHHE y OOYyYalOlIUMXCSl TMO3HABATEIbHBIX, MHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JJAHHBIX O MyTSAX Pa3BUTHS B OMOJOTHMU HAYUYHBIX B3TJISJIOB,
UJIeH ¥ TIOJIXO0/I0B K M3yUCHHIO )KMBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHHU3AIINN;

CTAaHOBJICHHE Yy oOOydJarommxcsi oOmeld KyJabTypbl, (YHKIHMOHAIBHONW TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSICHATH U OILCHUBATH SIBJICHHS OKPYXKAIOIIETO MHUpa >KUBOM MPHUPOMABI Ha
OCHOBaHWH 3HAHUH U OMBITA, OTYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE Yy OOYYArOIIMXCS YMEHHH WITIOCTPUPOBATh 3HAYCHHE OMOJOTHMUYECKUX
3HAHUI B MPAKTHUUYECKOW JESATEIHHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTUH;

BOCITUTAaHHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS YEJIIOBEKOM >KUBOWU TPHUPO/IBI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOIOACHUS STUYECKUX HOPM MPHU MPOBEICHUN
OMOJIOTMUYECKUX HCCIIEIOBAHUM;



OCO3HAaHHE [EHHOCTH OMONOTHYECKUX 3HAHWM JJISl TIOBBIIICHHUS YPOBHSI SKOJOTHYECKOU
KYJIBTYPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHNE NPUOOPETEHHBIX 3HAHUN W YMEHUH B INOBCEIHEBHOM XW3HU JUISI OLICHKH
MOCIICACTBHI CBOCH JIEATEIIHPHOCTH [0 OTHOIICHUIO K OKPYXAIOIIeH cpene, COOCTBCHHOMY
3I0pOBBIO, 000CHOBaHWE U COOI0IEHNE Mep PO UIaKTHKN 3a00IeBaHUH.

B cucreme cpemgnero oOmiero obpazoBanus «buonorus», nzydaemasi Ha 6a30BOM YpOBHE,
SBIISICTCS.  O0SI3aTEIIbHBIM yUCOHBIM TIPEJIMETOM, BXOJSIIMM B COCTaB TPEAMETHOH o0iacTu
«EcTecTBeHHO-HAYyYHBIC TIPEIMETHI».

Jlnst u3ydenust Ouonoruu Ha 6a30BOM ypOBHE CpEIHEro o0Iero oopa3oBaHUs OTBOJUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COJAEP)KAHUE OBYYEHUA
10 KJIIACC

Tema 1. buosiorusi Kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKHUMH WU JIPYTUMHU
€CTECTBEHHBIMH HayKamu, (uinocodueit, 3TUKO#, scTeTukoid M mpaBoMm. Ponb Ouonoruu B
(dbopMUpPOBaHNUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. CucTeMa OMOJOTHYECKIX HAYK.

MeTo/ 161 IO3HAHHSI KUBOU IPUPOIBI (HAOTIOeHIE, SKCIIEPUMEHT, OMHCaHUEe, U3MEPEHUE,
KJaccu(uKaIus, MOJIeIMPOBAHUE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX).

JleMoHcTpaLUK:

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

Tabmuib! U cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBD».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Tpaktiueckast pabota Ne 1. «Vcmonp3oBaHWE pa3iNMUHBIX METOAOB NPHU HU3YYECHUU
OMOIOTHYECKUX O0BHEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHU3AI M.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHwsi Ouonoruu. OTIHYME KUBBIX
CUCTEM OT HEOPTaHWYECKOW MPUPO/IBI.

CpoiicTBa OumocuUcTeEM M UX pa3HooOpazwe. YPOBHH OpraHu3alid OWOCUCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIN,  TKAaHEBBbI, OPraHW3MEHHbIA,  MOMYJSIMOHHO-BHUIOBOM,
AKOCHUCTEMHBIHN (OMOTCOIEHOTUYECKHI ), OMOC(EPHBIH.

JdeMoHcTpanum:

Tabmumnpel U cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHU OPraHMU3AIMH >KUBOUN
MPUPOBD.

Ob6opynoBanue: Moaens MoJekybl JJHK.

Tema 3. XumMnuecKkuii COCTaB M CTPOEHUE KJIETKH.

XWUMUYECKMH  COCTaB  KIETKA. XHWMHYECKHE  BJIEMEHTBhI:  MaKpOAJIEMEHTBHI,
MUKpO3JeMeHThI. Bosia 1 MUHepanbHbIe BelllecTBa.

@yHKIMU BOJABl M MHHEPAIBHBIX BEIIECTB B KieTke. llomnepkanue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHre 6eIKOB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnMble
U 3aMEHUMBIE AMHUHOKHCIOTHL. AMHUHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpBl OEIKOBOI
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs U UYETBEPTUYHAST CTPYKTypa). XUMHUECKUE
cBoicTBa 0enkoB. buonornyeckue GyHKIIMN OEITKOB.

®epMeHThl — OHMoJormueckue katanuzaropbl. CTtpoeHue (epMmMeHTa: aKTUBHBIM LIEHTD,
cyOctpatHas cnenuduuHoctb. Kodepmentsl. Buramuupl. Otmianuus  ¢GEepMEHTOB  OT
HEOPraHWYECKHUX KaTalln3aTOpOB.

YrneBoabl: MOHOCaxapuIbl (TIII0K03a, pudo3a U Ae30Kkcuprudo3a), aucaxapuisl (caxaposa,
JIaKTO3a) W TOJIMCaxapuabl (Kpaxmal, TJIHMKOTeH, IeJUToao03a). buomorndyeckue QyHKIUN
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepunasl, ¢ochonunuasl, crepouabl. [uapoduIbHO-THAPOPOOHBIE
cBoiicTBa. buonornueckne QpyHkuuu aunuaoB. CpaBHEHUE YTIIEBOJOB, OCIKOB U JIMIUAOB KaK
HMCTOYHHUKOB YHEPTHUH.



Hyxneunossie kucnotsl: JJHK n PHK. HykieoTunsl — MOHOMEpPBI HyKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkmun JIHK. Crpoenne u ¢ynkmmu PHK. Bunet PHK. AT®: ctpoenue u
GYHKIIH.

IMuronoruss — Hayka o kierke. KierodHas Teopus — NpuMep B3aUMOACUCTBUS HIEH H
(bakToOB B HAYYHOM MO3HAHUHU. METO bl U3YUYCHHUS KIETKH.

Knetka kak nenoctHas >xuBasi cucrema. OOmiye nMpu3Haky KIETOK: 3aMKHYTasl Hapy>KHas
MeMmOpaHa, mosekynsl JIHK kak reneTnueckuii anmapar, cucreMa CuHTe3a Oemnka.

Tumbl KJIETOK: JYKapHOTHUecKas M mpokapuoTuyeckas. OCOOEHHOCTH CTpPOEHUS
npokapuoTudeckoit kineTku. Kinerounas crenka 6akrepuil. CTpoeHHne 3yKapHOTHYECKON KIETKH.
OCHOBHBIE OTJIMYHSI PACTUTENFHOMN, )KUBOTHOM M TPUOHON KIIETKH.

IToBEepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKa, INIMKOKAJIUKC, UX (PYHKIHH.
[InasmaTuueckass MeMmOpaHa, e€ cBoicTBa M (QyHkuuu. lluTomnazma u €€ opraHouibl.
OnnomemOpannbie opranouasl kietku: DIIC, anmapart ["onbmku, mu3ocomel. [lomyaBTOHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHAPUH, IacTuibl. IlpomcxoxkneHne MHUTOXOHAPUN M IUIACTHIL.
Buner mnactun. HememOpaHHbIe OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIN HIEHTP, IIEHTPUOIIH,
PECHUYKH, KTYyTUKH. DYHKIIMM OPTraHOMJOB KJIETKU. BritoueHusl.

SAnpo — perynsaTopHbli 1eHTp KieTku. CTpoeHue sapa: sjaepHas 000J04YKa, KaproIuia3Ma,
XPOMAaTHH, SAPBIIKO. XPOMOCOMBI.

TpaHCIIOpPT BELIECTB B KIIETKE.

JdemoHcTpauuu:

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

Juarpammbl:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B HEKHUBOH  IPUPOJIE»,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KUBOU IIPUPOJIEN.

Tabmumnel u cxembl: «llepuoguueckas TabmuIa XMUMHUYECKUX JIIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI, «bruocunTes 6enka», «CTpoeHre MoeKyibl Oenka», «CTpoeHue GpepMeHTay,
«Hyxneunossie kucinotel. JJHK», «Ctpoenue monexynbsl AT®O», «CTpoeHne 3yKapuoTHUECKOM
KIeTkn», «CTpoeHue KUBOTHOW KiIeTKn», «CTpoeHHE pacTUTENbHON KIeTKn», «CTpoeHue
MPOKAPUOTUYECKOHN KIETKN», « CTpOEHUE A/Ipa KIETKW», « Y TIIEBOABDY, «JIMIUIbI.

OO6opymoBaHKEe: CBETOBOM MHUKPOCKOI, OOOpYJOBaHHE [JIsi MPOBEICHUS HAOIIOJACHUM,
M3MEPEHH, SKCIEPUMEHTOB, MUKPOIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaIbHBIX
KJIETOK.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

Jlaboparopuass padora Ne 1. «/3ydeHHe KaTalUTUYECKOW aKTUBHOCTH ()EPMEHTOB (Ha
IIpUMEpE aMHJIa3bl WK KaTaaas3bl)».

JlaGopatopnast padota Ne 2. «M3yueHue cTpoeHUS KIETOK PACTCHUM, >KUBOTHBIX M
OakTepuil O] MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIPENapaTax U UX OMKUCAHUE.

Tema 4. /KusHeesATeJJbHOCTh KJIETKH.

OOmen BemecTB, WIM MeTab0aU3M. AccumMuisaius (IMJIaCTUYSCKUH OOMEeH) U
JUCCUMUIIALIUSA (SHEpreTUYecKnii 00MeH) — JIB€ CTOPOHBI €IMHOI0 Ipoliecca Metadonu3ma. Ponb
3aKOHOB COXPaHEHHs BEIIECTB ¥ SHEPTHH B TOHUMaHUU MEeTa0oI13Ma.

Tunbl oOMeHa BeliecTB: aBTOTPOQHBINH U rerepoTpodHbid. Poiabs GepmMeHTOB B 0OMeHe
BELIECTB U MIPEBPALLECHNH SHEPTUHU B KIIETKE.

®dortocunTe3. CmeroBass u TemHOBas ¢as3pl ¢doTocuHTe3a. Peakumun QorocuHTe3a.
D¢ dexTuBHOCTH (OTOCHHTE3a. 3HaUCHUE (POTOCUHTE3A JIJIs *KU3HU Ha 3emye. BiausHue ycioBuid
cpelibl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUH.



XeMocHHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HaU€HHWE XEMOCHHTEe3a AJIs JKU3HH Ha
3emute.

DHepreTuyeckuidi OOMEH B  KJeTke. PacmieruieHne  BeIIECTB,  BBIACICHUE U
aKKyMYJINPOBAHHE SHEPTUU B KJIETKE. DTalbl dHepreTuueckoro oomena. ['nukonus. bpoxenue u
ero BuAbl. KHCIOpOJAHOE OKHCIEHHE, WIM KIE€TOYHOEe JbiXaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IHPEKTUBHOCT YHEPTETHUESCKOTO OOMEHA.

Peakiun marpuyHoro cuHTe3a. [eHermueckas wuHpopmarus u JHK. Peammzamms
reHeTudyeckoil nHdopmanuu B kietke. ['eHeTHdeckuit Koa U ero cBoiicTBa. TpaHCKpuUNIUS —
MatpuuHblii cuaTe3 PHK. Tpancnsamus — 6uocuntes Oenka. Dtanbl Tpancusuuud. KoaupoBaHue
aMUHOKHCIOT. Pontb prbocoM B OnMocuHTE3e Oenka.

Hexnerounsie ¢opmbl ku3Hu — BHpychl. Mcrtopus otkpeitusi BupycoB (. H.
NBanoBckuit). OcOOEHHOCTH CTPOSHHUS M KU3HEHHOTO IMKJIa BUPYcoB. baktepuodaru. bonesnu
pacTeHuH, )KUBOTHBIX M Y€JIOBEKa, BhI3bIBaEMbIC BUpycamMu. Bupyc ummyHonedunura 4eimoBexa

(BUY) - Boszoymgurens CIIM/la. OOpatHass TpaHCKpHMIMSA, peBEpTa3a W HWHTErpasa.
[TpoduiakTrka pactpocTpaHEeHUs] BUPYCHBIX 3a00JICBaHUIA.
JeMoHcTpanum:

IToptpetsr: H. K. Konsnos, 1. U. UBanosckuii, K. A. Tumupsses.

Tabmumet  u cxembl: «Tumel  muTanwsy, «Metabomu3m»,  «MUTOXOHIPHS,
«DHepreTrueckuii ooMen», «Ximoporutacty, «Porocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHKIMOHMpOBaHME TreHa», «CuHre3 Oenka», «l'eHeTmueckuii kom», «Bupyce,
«bakrepuodarn», «Ctpoenme u xu3HeHHbIW 1wk Bupyca CIIWa, Oaxrtepuodaray,
«Penmukanus JTHK».

O6opynoBanue: moaenu-ammuivkanun «Yasoenue AHK u Tpanckpunuus», «buocunres
Oenka», «CTpoeHHe KIeTKI», Mojeib cTpyKTypsl JJHK.

Tema S. PasMHOXKeHNe U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1Mk, WIM >KU3HEHHBIH LMK kieTku. WHTepdasza u mwuro3. Ilporeccsr,
npoTekaromue B uHTepdasze. Permmkamms — peakmus matpuunoro cunrteza JJHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HA0Op — KapuOTHUI. JUIJIOMAHBIA W TaIIOMJIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. L{uronornueckne OCHOBBI Pa3MHOKEHHUS M MHAUBUAYAIbHOTO Pa3BUTUSA
OpPraHu3MOB.

[Jenenne xnetkn — muro3. Cragum murtosa. Ilpomeccel, mpoucxonsdmye Ha pasHBIX
CTaJuAX MUTO3a. bronornuecknii CMbICI MUTO3a.

[Tporpammupyemast ru0enb KIETKH — aronTo3.

@opMbl  pa3MHOXEHMS OpPraHM3MOB: Oecrojioe W ToJ0Boe. Buasl Oecronoro
pPa3sMHOKEHUS: JENCHHE HaJBOE, IMMOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHHE,
BEreTaTUBHOE pa3MHOKeHue. VcKkyccTBeHHOE KIIOHMpOBaHHE OPraHHW3MOB, €0 3HA4Y€HUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOXEHHE, €ro OTIMYUS OT OECIoI0ro.

Meio3. Cranun menosa. [Iponecchl, nmpoucxondmue Ha cragusx Menosa. lloBenenue
XpomocoM B Meio3e. KpoccnHrosep. buonornueckuii CMbICH U 3HaYEHHE MEH03a.

["ameTorenes — npotecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KMBOTHBIX. [10710BBIE *Kene3bl:
CEMEHHHMKHU M sMYHUKHU. OOpa3oBaHuE M Pa3BUTHE IOJIOBBIX KJIETOK — raMeT (CrepmMaTo3ouf,
AWLIEKJIeTKa) — crepmaToreHes M oBoreHe3. (OCOOEHHOCTH CTPOEHMs SIMIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BuTHE (OHTOTEHE3). OMOpHOHANBbHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl 3MOPHUOHAJIBHOIO PAa3BUTUS y IO3BOHOYHBIX JKMBOTHBIX: JIPOOJIEHHE, TacTpyJIsLus,



opra"orenes. [loctomOpruoHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHUS: TPIMOE,
HenpsiMoe (IMYMHOYHOE). BiusHue cpensl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIC
BBI3BIBATH BPOXKJIEHHBIC YPOJICTBA.

Poct u pa3Butne pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOECHHUE CEMEHH, CTaIuU
pa3BUTHSL.

JdemoncTpanuu:

Tabnuip! U cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «JBOIHOE OIIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHuil», «BererartnBHOoe pa3MHOXKEHUE pacTeHui», «Jlenenne KiIeTKu
Oaktepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHE XPOMOCOMBI», «KIIETOUHBIN LUK,
«Perumkanua JTHK», «Mwutos», «Meiios», «IIpsmoe u Henpsmoe passurue», «I'amerorenes y
MJICKOMTUTAIONINUX U YeNloBeKa», « OCHOBHBIC CTA MU OHTOTEHE3a).

ObopynoBaHue: MHKPOCKON, MHUKporpenapaTsl «CriepMaTo30Ubl MJIEKOMUTAIOIIETOY,
«SlinexkneTka Miekonuraromero», «KapuoknHe3 B KIETKax KOpemka JIyKa», MarHUTHas
MoeNb-anIuKamnus «Jlenenue knetkn», monens JIHK, Moaens MmetadazHoit XpOMOCOMBL.

JlaGopaTopHble U NpaKTH4YecKue padoThbi:

JlaboparopHas pabota Ne 3. «HabmroneHre MuTo3a B KJIeTKaX KOHYMKA KOpeEIIKa JyKa Ha
TOTOBBIX MUKpPOIIpEnapaTaxj.

Jlaboparopnas pabota Ne 4. «V3ydeHue CTpOSHHUS TOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacsieiCTBEHHOCTh U H3MEHYMBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum reHeTuku. VMcropusi pa3BuTud TeHEeTHKUA. Ponp uuTOIOrMM |
HSMOPHOJIOTHUN B CTAHOBJICHUU F€HETHKHU. BKIag pocCHICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHeTUKH. MeToapl TeHeTUKU (TUOPUAOIOTHYECKHM, IIUTOreHETUYECKUH, MOJIEKYJISIPHO-
reHeTnyeckuit). OCHOBHbIE TeHETUYECKUE TTOHATHS. | eHeTHUeckass CHUMBOJIMKA, UCIIONIb3yeMasi B
cXemax CKpelluBaHUM.

3aKOHOMEPHOCTH  HACIEAOBaHUS  MPHU3HAKOB, YycTaHoOBIeHHble [.  MeHnnenem.
MonoruOpuHOe CKpelUBaHue. 3aKOH eMHO00pa3us THOPHUIOB TIEPBOTO TOKoJIeHwMs. [IpaBmiio
JIOMUHUPOBAHUS. 3aKOH paclieruieHuss npu3HakoB. [mmore3a umctoTel ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JurubpunHoe  ckpemMBaHME. 3aKOH  HE3aBUCHMOTO  HAcCJEeIOBaHUS  MPU3HAKOB.
[{uToreHeTHUECKHEe OCHOBBI TUTHOPHUIHOTO CKpEIIMBAaHUA. AHAIM3UPYIOLIEE CKpelllMBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS TSI ONIPEIEICHHUS TeHOTUIIa OCOOU.

CueruieHHOe HacneloBaHuWe TpusHakoB. PaGora T. Moprana 1o CHEITICHHOMY
HacJe10BaHUI0 TeHoB. HapyIeHue crierienusi TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpoMOCOMHas TEOpUS HACIEACTBEHHOCTH. [ eHeTHUeCKHEe KapThI.

['eneTnka mona. XpoMOCOMHOE OIpEACNICHUE 1oJia. AYyTOCOMBI M TTOJIOBBIE XPOMOCOMBI.
['omorameTHpie W TeTeporaMeTHBIE OpraHuW3Mbl. HacnmemoBanume TpPU3HAKOB, CIETUICHHBIX C
MTOJIOM.

N3menunBOCTh. BUIbl ”3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HAcleACTBeHHas. Ponb cpenbl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKANMOHHOW W3MEHUYHBOCTH.
Bapuaunonnsiii psg u BapuanronHas kpuBas. Hopma peakiuu npusnaka. KonudyecTBeHHbIE U
KaueCTBEHHBIC TIPU3HAKU M UX HOpMa peakinu. CBoHCTBa MOIU(PUKAIIMOHHON N3MEHYHBOCTH.

HacnencreenHasi, Wil TeHOTUNTMYECKAsl, U3MEHIMBOCTh. KOMOMHATHBHAS W3MEHYHBOCTb.
Meiio3 u moOBOM mpolecc — OCHOBA KOMOWHATUBHOM HM3MEHYMBOCTH. MyTalmoHHas
M3MEHYMBOCTh. Kiaccuukanus myTtanuii: TeHHBIE, XpPOMOCOMHBIE, T€HOMHBIC. YacTtoTa U



MPUYUHBI MyTanuil. MyTareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOMN
n3menunBocty H. . BaBuiosa.

BuesiepHast HacIeICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOJbI TEHETUKH YeEJIOBEKa:
TCHEAIOTUYECKUH, ONM3HEIOBBIA, IUTOTCHETUYECKHH, OHMOXMMHUYECKHH, MOJEKYISIPHO-
reHeTH4yeckuii. COBpPEMEHHOE ONpENEICHUE TIEeHOTUIA: TOJHOTC€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIHpOBaHUE, B TOM uucie ¢ mnomoiubio [I[P-ananuza. HacnenctBennble 3aboneBaHUs
YyeloBeKa: TeHHble OoNle3HH, OONEe3HW ¢ HACJIEICTBEHHOW  MpeapacioyioKeHHOCTHIO,
XpoMocoMHbIe Oonie3nn. Comaruueckue M TeHepaTuBHble MyTaruu. CTBOJIOBBIE KIIETKH.
[TpuHIMITEI 310pOBOTO 00pa3a KU3HU, TUATHOCTHKH, MPOPIIAKTHKN U JICUCHUS TEeHETUICCKUX
Oone3Heil. Meauko-reHeTUYeCcKoe KOHCYJIbTUPOBaHUE. 3HAUYE€HHWE MEIULMHCKON TE€HETHKU B
MPEIOTBPAIICHUH U JICUCHUU TeHETHYECKUX 3a00JIEBaHH YeIOBEKa.

JdemoHcTpanuu:

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

Tabmumpl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHUYECKass OCHOBAY,
«3aKOH pacHIeIUICHHs] M €ro IMTOT€HETHYEeCKass OCHOBa», «3aKOH YHCTOThI TaMeTy,
«durubpunnoe ckpemmuBanue», «l[uTomorndeckne OCHOBBI NUTHOPUIHOTO CKPEIIUBAHUS,
«Mero3», «B3anmoneicTBrue ajuieNbHbIX T€HOBY, «I €HETHYECKUE KapThl PACTEHUM, KUBOTHBIX
U yenoBeka», «['eHeTnka mona», «3aKOHOMEPHOCTH HACJEIOBaHUS, CLEIUIEHHOTO C IOJOMY,
«Kapuotumpl YenoBeka W IKUBOTHBIX», «Buumbl wu3meHumBoCTHY, «MoOaudukamoHHas
M3MEHYMBOCTb», «HacnenoBanue pesyc-akropa», «I'eHeTnka rpymnmn KpoBw», «MyTannoHHas
U3MEHYUBOCTBY.

ObopynoBanue: MoJenH-anuInKauyn «MoHoruOpuaHOE CcKpemrBanuey, «HemomnHoe
JTOMHUHUPOBaHUE», «Jurubpumnoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapar «Jlpo3odunay (Hopma, myTanuu (HOpMBI KPBIIBLEB U OKPACKH Tela), repOapwii
«I'opox moceBHON».

JlabopaTopHble 1 NpaKkTHYeCKHEe PadoThI:

JlaGopatopnast pabora Ne 5. «M3y4ueHue pe3yabTaToB MOHOTHUOPHIHOTO U JTUTHOPHUTHOTO
CKpEIIMBaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopnas padota Ne 6. «3yueHre Moan(PUKAITMOHHON U3MEHUNBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO PsI/Ia U BAPUALIMOHHON KPUBOID».

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

ITpakTrueckast padota Ne 2. «CocTaBiieHUE U aHAIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekunsi opranHu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Ceneknuus Kak HayKa M mpolecc. 3apoKIeHUE CeNeKIMU U ToMecTukanus. Yuenue H. U.
BaBuioBa 0 1LEHTpax MNPOUCXOXKICHHUS W MHOrooOpasusi KyJbTypHBIX pacTeHuil. LleHTpsl
MIPOUCXO0KICHHSI IOMAlTHUX )KUBOTHBIX. COpT, MOPO/A, IITAMM.

CoBpeMeHHbIE METOABI CeNeKIMH. MacCoBBI U MHAWBUIYAIbHBIM OTOOPHI B CEJEKIIHH
pacTeHuii u kUBOTHBIX. OIIEHKa dKCcTephepa. bIM3KOPOACTBEHHOE CKPEIIMBAHNE — WHOPUIUHT.
Yucrtas nuHua. CkpemuBaHMe 4YHCTHIX JiMHUHA. ['erepo3uc, wnm ruOpugHas cuia.
Heponcreennoe ckpemmBanne — aytopuawar. OtnanéHHas ruOpuu3amuss U e€ yCIeXu.
HcKkycCTBEHHBI MyTareHe3 W MOJMYyYEHHUE MOJUIIOUA0B. [OCTMKEHHS CEJIEKUUH PacCTEHU,
KUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorus Kak oOTpacib NpPOU3BOACTBA. ['€HHas WHXKEHepus. OTambl CO3/aHUs
pexomOunanTHOM JIHK u Tpancrennsix opranmsmoB. Kierounas wumxenepusi. Kierounsie
KYJIbTYpbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHHUE pacTeHU. KIIOHHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEeJIbCKOXO3SMCTBEHHBIX OPIraHM3MOB. OKOJIOTMYECKHE M 3Tudeckue npodiremsl. MO —
TeHETUYECKU MOIU(UIIUPOBAHHBIE OPTraHU3MBI.

JemoHcTpanmu:

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

Tabnmumnpel U cxembl: Kapta «LIeHTpBI MPOMCXOXKICHHUS U MHOTO000pa3usi KyJIbTYPHBIX
pacteHuit», «llopoabl JOMaIHUX >KMBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTnanéHHas
ruOpuamzanus», «Paborel akamemuka M. @. HBanoBay, «llomummonaus», «OOBEKTHI
ouorexHosnorun», «Kierounele KyJIbTypbl U KJIOHHpOBaHME», «KoHCTpynpoBaHHME M MepeHOC
T€HOB, XPOMOCOM.

ObopynoBanue: MyJSKH IUIOAOB M KOPHEIIONOB TUKUX (DOPM M KyJIbTYPHBIX COPTOB
pactenui, repoapuii « CellbCKOX03STMCTBEHHBIC PACTCHUS.

JlaGopaTopHble U NpaKTH4YecKue padoThbi:

Okckypeusi «OCHOBHBIE METOBI M JOCTHIKEHHS CENEKIUN PAacTeHUH M JKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
X034UCTBO, JIAOOPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoJIOLIHOHHAS OHOJIOTHS.

[TpennocklIkd BO3HUKHOBEHUS HBOJIOLMOHHOM TEOPHH. DBONIOLMOHHAS TEOpUs U e
MecTO B OMOJIOrMH. BiMsHuE 3BOIOLIMOHHON TEOPHH Ha pa3BUTHE OMOJIOTMHU U JIPYTUX HayK.

CupnerensctBa dBoMOLMH. [laneoHTOMOrMYecKue: TMOCIEN0BATENIBHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKON JIETOIMCH, TIepexoiHbie (hopMbl. bruoreorpaguueckue: cxoacTBO
U paznnuue payH u Gop MaTEpUKOB U OCTPOBOB.

OMOpHOIOTMYECKHE: CXOJACTBA U pa3iauuus SMOPHUOHOB pa3HBIX BUAOB IO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKHUE: TOMOJIOTUYHbIC, aHAJOTHYHble, pPYIUMEHTApHbIE OpIaHbI,
aTaBU3Mbl. MOJEKyJIApHO-OMOXMMHYECKHE: CXOJCTBO MEXAaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJINYECKUX MTyTel Y BCEX OPraHU3MOB.

OpomonimoHHass Teopuss Y. Jlapsuna. IIpennocwiiku BO3HHMKHOBEHHUS JapBHHHM3MA.
JIBIKymme CHibl 9BOJNIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE MpU
OTPaHUYEHHOCTH PECYpCOB, HeompenenéHHas H3MEHUYMBOCTh, OOpr0a 3a CyllecTBOBaHHE,
€CTECTBEHHBII 0TOOD).

Cunretnueckas teopus sBoonnu (CTD) u e€ OCHOBHBIE MOJI0KEHHUS.

Muxkposomonus. [Tonynsius Kak eTuHUIA BUIAa U BOJIOLUH.

JBwxymue cuibl ((pakTopbl) BOJIOLUM BUAOB B NpHUpoje. MyTallMOHHBIN mpouecc u
KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsnuoHHBIe BOJHBI W Jpeld reHoB. M3omsamus u
MUTpalys.

EcrectBeHHbI 0TOOp — Hampamistomuil Gaxktop 3BomtonuH. POpPMBI €CTECTBEHHOTO
otbopa.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysIbTaT dBOJIONHH. [Ipumepsl mpucnocoOnenuit
y opraiuzmoB. ApoMop(}03bl U HANOAJANTALNH.

Bun u Bumoo6pasoBanue. Kputepuu Buma. OcHOBHblE (QOpMBI BHI000pa30BaHUS:
reorpaguueckoe, 3K0JI0ru4ecKoe.



MakpoosBomonusa. DopMel 3BoIIONMM: (UIETHYECKAsl, TUBEPreHTHAs, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOJIOLNH.

[IpoucxoxaeHne  OT  HECMEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
cricnuajan3aius. AI[aHTI/IBHaSI paauanus.
JdemoHcTpanuu:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exxens, @. Mroiep, A. H. CeBepiios.

Tabmuuel u  cxembl: «Pa3Butme opranuueckoro mupa Ha 3emie», «3apoJbIlIH
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukcy, «DopMbl OOpbObI 3a CYIIECTBOBAHHUE,
«EctectBennslit  oTOOp», «MHOrooOpasue copToB pacTteHuit», «MHoroobpasue mMopoa
JKUBOTHBIX), «Tommynsiuny, «MyTanuonHas N3MEHUYUBOCTDY, «ApoMop(h0o3BD»,
«Unnoanantanumn», «OO0mas aereHepauus», «JBwxymue cuibl sBoionuny», «Kapra-cxema
Mmapuipyta nytemectBus Y. Jlapeuna», «boppba 3a cymiectBoBanue», «lIpucrnoco6ieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe Bupoo0Opa3zoBaHue», « IKOJIOTHYECKOE BUI000Pa30BAHUEY.

ObopynoBaHue: KOJUIEKIIHS HACEKOMBIX C Pa3IMYHBIMHU THIIAMU OKPAcKu, HAOOp IJI0/I0B U
ceMstH, Kosutekuus «lIpumepsl 3aUTHBIX TPUCTIOCOOTEHUH Y ) KUBOTHBIX», MoJiellb « OCHOBHBIE
HaIpaBJICHUS 3BOIOLUNY, 00bEMHAs MOieNb « CTpOEHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX Y.

buoreorpaguueckas kapra Mupa, KoeKIus «@DOpPMbI COXPAaHHOCTH HCKOMAEMBIX
JKUBOTHBIX M pacTeHMiD», Mozaenb ammuukanus «llepexkpéct xpomocom», BilaXKHbIE Mpenaparhbl
«Pa3Butne Hacexkomoro», «Pa3BuTtHe nArymkn», MukpomnpenapaTr «/lpozodpuna» (HopMma,
MyTaluu (GOPMbI KPbUIHEB U OKPACKH TENIA).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparopuas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIOY.

JlaGopatopHass pabora Ne 2. «OmnucaHue NPUCTIOCOOIEHHOCTH OpraHu3Ma MU eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE )KU3HU HA 3emJie.

JloHay4HbIE IIpEJCTaBICHUS O 3apOXKACHUU XKU3HU. HayuHble rumore3bl BOSHUKHOBEHUS
KU3HU Ha 3emuie: aOMOreHe3 M NaHCHepMus. XUMHYECKas SBOJIIONIMS. AOHOTeHHBIH CHHTE3
OpraHMYECKUX  BEIIECTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIbHOE  MOJATBEPXKICHUE
XUMUYECKON 3BoJronnu. HavdanbHbple 3Tanbl Ononoruveckoit sBomronuu. ['unoreza PHK-mmpa.
dopmupoBaHUe MEMOPaHHBIX CTPYKTYP M BOSHMKHOBEHHE MPOTOKIETKH. [lepBbie KIIETKU U UX
sBOIIOLNA. POPMUPOBAHNE OCHOBHBIX IPYIII )KUBBIX OPTaHU3MOB.

PasButne >xku3Hum Ha 3emse 1o dpaM u nepuoxaM. Karapxeil. Apxeiickas u
npoTtepo3oiickass 3pel. Ilameosoiickas 3pa u e€ mNepHOAbl: KEMOPHICKHHA, OpIOBUKCKHUH,
CUJIypUNCKHUH, IEBOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30iickas 5pa U €€ MepruoIbl: TPUACOBBIN, IOPCKHI, METOBOM.

Kaiino3zoiickas 3pa u €€ nepHuoibl: MajgeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiuMaTa U TeO0JOTMYeCKHX IpoieccoB. OCHOBHBIE A3Tallbl 3BOJIIOLIMHU
pPacTUTEIBHOTO W JKMBOTHOTO Mupa. ApoMopdosbl y pacTeHuidl u KUBOTHBIX. llosBienue,
pacuBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro MUpa Kak OTpa)keHHe 3BONMIOLUH. OCHOBHBIE CUCTEMAaTHYECKHE
IpyNIbl OPraHU3MOB.

OBoyronusl 4enoBeKka. AHTpONOJOrMs Kak Hayka. Pa3BuTue npeacTaBiIeHMH O
MIPOUCXOXKIECHNUHN YesloBeKka. MeTo bl n3yueHus: anTponoreHesza. Cxo/icTBa U pa3auyuus yeloBeKa
1 )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHUE YeJIOBEKa.



JBuxyume cuibl  (pakTopsl) aHTpomoreHesa. HaciencTBeHHass W3MEHUMBOCTh U
ecTeCTBEHHbIN 0TO0p. OOIIeCcTBEHHBIN 00pa3 )KU3HU, U3TOTOBICHHE OPYAUNA TPy/a, MBIIIJICHHUE,
peub.

OCHOBHBIE CTaJUM U BETBU 3BOJIOLUU YEJIOBEKA: aBCTPAIIONUTEKH, YeIoBEeK yMenblH,
Yenosek npsMoxonamui, YenoBek Heanaepranbckuii, YemoBek pasymHbii. Haxoaxum
HCKOMAaeMbIX OCTAaTKOB, BpeMsl CyIlIECTBOBaHUS, 00JACTh paclpoCTpaHEHHs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HH, OPYAHSL.

Yenoeueckue pacbl. OCHOBHbIE OOJIBIIME PACHl: €BpONEOHIHAs (eBpa3uiickas), Herpo-
aBCTpajougHas  (9KBaTOpHalbHAs), MOHTOJIOMAHAs  (a3uaTCKO-aMepHUKaHCKas). UepTsl
NPUCTIOCOOTICHHOCTH TIPEACTABUTENEH UEeNOBEUYECKUX pac K YCIOBUSM CYIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpanuu:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. /lapBuH.

Tabmuipl u cxembl: «Bo3uukHoBeHue COMHEYHON CHCTEMBI», «Pa3BuTHe opraHmueckoro
mupay, «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuormyeckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpPraHMYecKoro mupa», «CpaBHEHHE aHATOMHYECKUX 4YepT CTPOCHHUS
YeJIOBeKa U 4eloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJIOTHYECKUX HAXOJOK
MPEJKOB COBPEMEHHOIO 4YeJoBeKay», «J/lpeBHeimme moan», «peBHue moan», «llepBbie
COBpPEMEHHBIE JIOAN», «UenoBeueckne pachl».

O6opynoBanne: wMymsoku — «lIpoucxoxnenue denoBeka» (OHOCTBI aBCTpaJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTaliblla, KPOMAaHbOHIIA), CIENKU WM H300pakeHHsT KaMEHHBIX OpYIuil
MEepBOOBITHOTO 4YesIOBeKa (KaMHHU-YOIIEPhl, pyOusa, ckpebia), reoXxpoHojJornueckas Tabiuna,
KOJuIeKIUsl «DOpMBI COXPAaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTEHUID).

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

[TpakTudeckast padota Ne 1. «M3ydeHrne UCKOMaeMbIX OCTAaTKOB PACTCHUN U KUBOTHBIX B
KOJUTCKIIUSX).

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

Tema 3. OpranusMbl U OKpYyKaOLIas cpeaa.

OKoyiords Kak Hayka. 3aJadyd M pa3fielbl JKOJIOTMH. METONbl 3IKOJOTHYECKUX
UCCIEA0BAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenbl  oOuTaHMsI ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JYIHAs,  IOYBEHHas,
BHYTPUOpPraHU3MEHHAsI.

Oxkonoruveckue ¢akropbl. Knaccudukanus skonornyeckux (akTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPONOTeHHBIE. J[efiCTBHE HKOIOTHYECKUX (DAKTOPOB Ha OPTaHU3MBI.

AlGuotnyeckue  (QaxkTophpl:  CBET, TEMIlEpaTrypa, BIaXKHOCTb. DOTONEPUOIN3M.
[IpucnocoOnenust opraHu3MoB K AeHCTBHIO a0noTHYECKUX PakTopoB. brojornueckre puTMabl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aMMOJCHUCTBHI:  KOHKYPCHIIHSI,
XHUIHUYECTBO, CUMOMO3 U ero (opmbl. [lapasutusm, koomepamus, MyTyaau3M, KOMMEHCAIU3M
(KBapTHPAHCTBO, HAXJIEOHWYECTBO). AMeHcalu3M, HeWTpanu3Mm. 3HauyeHHE OHOTHYECKUX
B3aUMOJICHCTBUI JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapAKTEPUCTUKU MNOMyssuu. OCHOBHBIE IOKA3aTelNW IOMYJIALUU:
YUCIEHHOCTh, IJIOTHOCTb, POXJIa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpauus. [uHamuka
YHCJIEHHOCTHU MOMYJISIIMY U €€ peryJsiusl.

JdemoHcTpanuu:

[Toptpetsr: A. I'ym6onsar, K. @. Pynse, D. ['ekkens.



Tabnuuel u cxemsl: kapra «[Ipupoansie 30Hb 3eMuny», «Cpeasl OOMTaHUS OPraHU3MOBY,
«®Doronepuoanzm», «llomynsamum», «3aKOHOMEPHOCTH pPOCTa YHUCICHHOCTH IOIYJISALUU
uH}y30pun-Tyhenbkm», «llumensie nenm.

JlabopaTopHble u NpaKTHYeCKHE PadoThI:

Jlabopatopnast padota Ne 3. «Mopdomornueckre 0cOOEHHOCTH paCTeHUI U3 Pa3HBIX MECT
oOUTaHUM.

JlaGopatopHas pabota Ne 4. « BnusiHue cBeTa Ha poCT M pa3BUTHE YEPEHKOB KOJIEYCa».

ITpaktnueckas padora Ne 2. «[loacuér MIOTHOCTH MOMYJISILMNA Pa3HBIX BUI0B PACTCHUI.

Tema 4. CoobmecTBa 1 IKOJTOTrHYECKHE CHCTEMBI.

CoobmiecTBo  opraHm3smMoB —  OuoneHo3.  CTpykTypbl — OHMOIlEHO3a:  BHUOBas,
NpoCTpaHCTBEHHAs, Tpoduueckas (mumesas). Buasi-nomuaanTsl. CBs3U B OHOIIEHO3E.

Okosnorudeckue cucrembl (3kocucremsl). [lonstTue 00 skocucreMe MW OUOTEOlEHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHThl, KOHCYMEHTBI, pPEIYyLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPIUM B 3Kocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU
skocucteMbl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTeNU SKOCHCTEMBI: OHoOMacca,
HOPOAYKIHS. DKOJOTHYECKHE MNHpaMMJbL: TPOIYKIHMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKIeccHs.

IIpuponHble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. OJKOCHCTEMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOosKkocucTeMmbl. buonorndyeckoe u
XO035IICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak ¢dakTop ycroiumBocTH dKocucTteM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U cTpykrypa Ouochepsl.
XKusoe BemiectBO U ero QyHKuuH. OcoOeHHOCTH OHOChephl Kak I00aJIbHONH 3KOCHUCTEMBI.
JluHamuueckoe paBHOBECHE M 0OpaTHas CBsI3b B Ouocdepe.

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

UYenoseuecTBo B Onochepe 3emiin. AHTPOTIOTEHHBIE U3MEHEHHS B Onocdepe. [ modanpHbIe
AKOJIOTHYECKUE TPOOIEMBI.

Cocy1ecTBoBaHME IpUPOABI U yenoBeyecTBa. CoxpaHeHue 6Mopa3HO0Opa3usi Kak OCHOBA
ycroitunBoctu Ouochepsl. OcHOBa pallMOHAIBHOIO YIPABICHUS NPUPOAHBIMHU pECypcaMH U UX
ucnonb3oBanue. JloCcTHKeHHs OMOIOTUN M OXpaHa IPUPOIBI.

JleMoHcTpanun:

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

Tabmuups! u cxemsl: «llumessie nenm», «buoleHo3: cocTaB U CTpyKTypa», «IIpuponnbie
coobmectBa», «llenmn mnuranus», «Okonoruueckas nupamuna», «buochepa u yenoek»,
«OKOCHCTEMAa IIHPOKOJIUCTBEHHOIO Jieca», «IDKOCHUCTEMa XBOWHOro Jjeca», «buorenos
BOJOEMa», «ArponeHo3», «lIpuMmepHble aHTPONOreHHbIE BO3ACHCTBUS Ha MPUPOAY,
«BaxkHeiillime MCTOYHMKM 3arps3HEHUS] BO3JyXa M TPYHTOBBIX Bon», «llouBa — BaxHeWmas
cocrasisonas ouocheps», «PakTopsl Aerpagannu no4B», «[lapHUKOBBIH d3PPeKT», «PaKTOpbI
PalmoaKTUBHOTO 3arpsa3HeHus: onocdepr», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Onocdepey, «O30HOBBIN dKpaH Ouocheps», «Kpyrosopor yriepoga B O6uocdepey,
«KpyroBopot a3ora B mpupojie».

O6opynoBanue: MOJIETL-AIILINK AL «Tunmmugrie OHOILIEHO3EIY, repOapuit
«PactutenpHbple  cooOmiecTBa»,  Kouiekiuu — «buoreHo3», «Bpemurenun — BaKHEUIIHX



CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapuul M KOJUIEKIMH pAcTeHUH U JKUBOTHBIX,
IIpUHAJIeKALUE K pa3HBIM dKOJIOTHYECKUM TpynnaM oaHoro Buaa, Kpacnas kaura Poccniickoit
®denepannu, N300paKeHMsI OXPaHAEMbIX BUJOB PACTEHUN U )KUBOTHBIX.



IVIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTHMU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiaMBalOTCS TpeOOBaHMS K pe3yjbTaTaM OCBOCHHUS
00yJaroMMUMUCS TPOTPaMM CPETHETO 00IIero 00pa3oBaHuUs: JINYHOCTHBIM, METAIIPEIMETHBIM U
HPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX PE3YJbTATOB OCBOEHHUs mpeameTra «bHOJOrus» BBIAEIEHBI
CIEIyIOIIME  COCTABIJIAIOIIME: OCO3HAaHHWE OOYy4YaloIMMHUCS  POCCUICKOM  IpaskJaHCKOM
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIbHOCTH M CaMOOIIPEAEIEHHUIO,
HaJIM4Yue MOTHBAIlUU K O6y‘1€HI/IIO 6I/IOJ'IOFI/II/I, HOCJICHAIIPAaBJICHHOC Pa3BUTHEC BHYTPCHHHUX
yOEXKICHHUI JINYHOCTU HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAUIIMNA pa3BUTHS
OMOJIOTHYECKOr0 3HaHMS, TOTOBHOCTh M CHOCOOHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENIBHOCTH  IIEHHOCTHO-CMBICIOBBIMH  YCTAHOBKAaMH, IPUCYIIUMH  CHCTEME
OMOJIOTHYECKOTO 00pa3oBaHMs, HAJIWYME HKOJOTHYECKOTO IPaBOCO3HAHMA, CHOCOOHOCTH
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC IJIAHBI.

JInyHOCTHBIE PE3YJIbTATBI OCBOCHHA MNPCAMETA «bunonorusy JOCTHUIalOTCA B CAUHCTBEC
yT-IC6HOI71 M BOCIUTATEIbHOMU ACATCIIBHOCTU B COOTBETCTBUH C TPAAUIIMOHHBIMH pOCCHﬁCKHMH
COOHOKYJIBTYPHBIMU, HCTOPUICCKUMHU U TYXOBHO-HPABCTBECHHBIMU LICHHOCTAMU, IMPUHATBIMU B
oOmiecTBe MpaBUJIaMH UM HOPMaMHU TOBENEHHUS U CIIOCOOCTBYIOT MpoIlleccaM CaMOIMO3HaHMUS,
CaMOBOCIIUTAHUSI M CaMOPA3BUTHUS, PA3BUTHSA BHYTPEHHEW MO3WLMU JIMYHOCTH, NATPUOTH3MA,
YBOXCHMsI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TpPyJa U CTAapLIEMy INOKOJEHHUIO, B3aHMHOIO
YBaKEHUsS, OEpeKHOr0  OTHOIIEHUS K  KYJIBTYPHOMY  HACICOUI0 M TPAaJUIHAM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickont denepannu, MpUpoAe U OKPYKaroIIeH cpee.

JInyHOCTHBIE PE3YIbTATBEI OCBOCHUA y‘IGGHOFO npeameTa «bnonorus OOJDKHBI OTpaXXaTb
TOTOBHOCTh U CIIOCOOHOCTH OOYYaloUIMXCs PYyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
HOSI/IHHGI;'I JIMYHOCTH, CUCTEMOH IIEHHOCTHBIX OpHeHTaHHﬁ, IMO3UTHUBHBIX BHYTPCHHUX
yOEXKICHHUI, COOTBETCTBYIOUIMX TPAJAULMOHHBIM IEHHOCTAM POCCHIMCKOrOo  OOIlecTBa,
pacUIMpeHHe KMU3HEHHOTO ONbITa U OIbITa JAEITEIIBHOCTU B MPOLECCE pean3aliid OCHOBHBIX
HaIPaBJICHUI BOCIIUTATENBHOMN I€ATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIUTAHUSA:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOydaloUmlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIEHAa POCCUICKOI0 OOIIECTBA;

OCO3HAHUEC CBOMX KOHCTHTYLMOHHBIX IIpaB H 065[33HHOCT€I>'I, YBaXXCHHUEC 3aKOHa H
[IPaBONOPAAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENIbHOCTH MPU CO3/IaHUN YYEOHBIX IMPOEKTOB,
pelIeHnr yu4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  OTpeNeNATh COOCTBEHHYH MO3MLHMIO 10 OTHOUIEHHWIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMCHUC YUUTBIBATH B CBOHX IICIZCTBH}IX HCO6XOI[I/IMOCTB KOHCTPYKTUBHOT'O
B3&I/IMOI[GI710TBH$I JIIOIIGPJI C pa3sHbIMU y6€)KI[CHI/ISIMI/I, KYJbTYPHBIMU LCHHOCTAMHU U CONHUAJIbHBIM
MOJIO’KEHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBIMOJTHEHUS YYEOHBIX,
MO3HABATECIIHBIX M HCCIIEJOBATEILCKUX 3a]a4, YBaXXUTECIBHOTO OTHOIICHHWS K MHCHHIO
OTIIIOHEHTOB P OOCYXJICHUU CIIOPHBIX BOIMPOCOB OMOJOTHIECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOHN ¥ BOJIOHTEPCKOU NEATCIHEHOCTH;

2) NIaTPHUOTHYECKOI0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUICKON IpaXKAaHCKOW MIACHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHo#, ropaocTu 3a cBOM Kpail, CBOIO
Ponuny, cBO# SI3BIK U KyJBTYpY, IPOIILIOE M HACTOSIIIIEe MHOTOHAIIMOHAILHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIHEAWIO U TAMSITHHKAM MPUPOIBI,
JTOCTXEHHSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUUCKHX YYECHBIX B CTAaHOBJIICHHE U pa3BHTHE
OHOJIOTHH, TOHMMAHHS 3HAYCHUSI OMOJIOTHH B IO3HAHWHU 3aKOHOB IMPUPOJIBI, B )KH3HU YEJIOBEKA H
COBPEMEHHOTO OOIIECTBA;

uzeiHas yoex IEHHOCTh, TOTOBHOCTb K CITY>KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUICKOTO HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEICHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIlMI0 M MPUHUMAThL OCO3HAHHBIC PEIICHUsS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMTENSM, CO3/IaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATHSA IIEHHOCTEH CEeMEWHOM XKM3HU B COOTBETCTBUHU C TPAJULHUSMHU HAPOJOB
Poccuu;

4) 3cTeTHYeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKJIIOYAs 3CTETUKY OBITA, HAYYHOTO U TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIICCTBCHHBIX OTHOIICHHIA,

MMOHMMAHHE YMOIMOHAIEHOTO BO3JICHCTBHS KUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMJICHHE MPOSBISATH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHus, (GOPMHPOBAHUS  KYJbTYPbl 310POBbS W
IMOLMOHAIBHOIO 0JIArONOJIy4usi:

MOHMMAaHUE U pean3als 3J0pOBOro U 6e30MacHoro oopasa )KU3HU (3A0pOBOE MUTAHUE,
COOIOZICHHE TUTUCHUYECKHUX TMPABWI M HOPM, COQIAaHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
perynsipHasi (QuU3NYECKash AaKTHUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETCHTHOTO
OTHONICHHS K COOCTBEHHOMY (PH3MYECKOMY H IICUXHUECKOMY 3JI0POBEIO;

MMOHMMAHWE IIEHHOCTH TIPaBWJ WHIAWBHIYyaJIbHOTO H KOJUIGKTHBHOTO 0O€30ITacHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MAaCcTEepPCTBA, TPY10JII00HE;

TOTOBHOCTh K aKTUBHOH JIEATEIHHOCTH TEXHOJIOTUICCKOW U COMATLHON HATIPABIICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITCIIBHO  BBITMIOJHITH — TAKYIO
JIESITCIIbHOCTb;



MHTEpeC K pa3NuuHbIM chepaM MpodhecCHOHAIBHONW NesTeIbHOCTH, YMEHUE COBEPIIAThH
0CO3HaHHBIHN BBIOOP OyayIel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBL;

TOTOBHOCTb M CIOCOOHOCTh K OOpa30BaHHIO U caMOOOpa30BaHMIO Ha MPOTSHKEHUU BCEH
KHU3HU;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMSI:

HKOJIOTHUYECKH 11€J€CO000pa3HOe OTHOLICHHE K MPUPOJIE KaK UCTOUHUKY KU3HM Ha 3emie,
OCHOBE €€ CyIIECTBOBAHUS;

MIOBBIIIIEHUE YPOBHS 3KOJOIMYECKON KyJIbTypbl: HNPUOOpETEHHE OIbITa IJIaHWUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIECTBUI 111 OKPY>KAIOIEN CPEIbl;

0CO3HaHME TTI00ATBHOTO XapaKTepa dKOJIOIMYECKUX MPoOIeM U IMyTel UX pelIeHuUs;

CHOCOOHOCTH HMCIIONIB30BaTh MPHOOpETaeMble TIPU U3yYCHUH OMOJIOTUHU 3HAHUS U YMEHHS
IpU pElIeHUU MpoOJeM, CBA3aHHBIX C PAalMOHAIBHBIM IMPHUPOJONOIB30BaHUEM (COOIIOCHHE
MIpaBWJI TIOBEJEHUS B IMPHUPOJE, HANpABICHHBIX HAa COXpAaHEHUE PaBHOBECHS] B HKOCHCTEMAX,
OXpaHy BHUJOB, SKOCHCTEM, Onochepsl);

aKTUBHOE HENpUATUE NEHCTBUM, MPUHOCSIIUX BPEN OKPYKAIOLIEH MPUPONHON Cpele,
yYMEHHE TMPOTHO3MPOBATH HEOJIAroNpPHUITHBIE KOJOTHYECKHE MOCIEACTBUS MPeIIPUHUMAEMBIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUE Ppa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJIOTMYECKOM KyJIbTYpbl, OIBITA
JESITEIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pPYKOBOJICTBOBATbCS HMMH B
MO03HABATEJIbHON, KOMMYHHUKAaTHUBHOM W COLMAIbHON MpaKTHUKE, TOTOBHOCTU K YYacTUIO B
MIPaKTUYECKON JEATENBbHOCTH SKOJOTHUECKON HAIIPaBIECHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMS:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKM M OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO HAa JUaJlore KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHUE SI3bIKOBOM M UATATEIBCKON KYJIBTYPhI KaK CPEICTBA B3AUMOICHCTBU
MEX/1y JIFOJIbMU U IO3HAHUS MUDA;

NOHMMaHHE crenupuKU OMOJOTMU KaK HayKd, OCO3HaHUS €€ poiu B (OPMHUPOBAHUU
paIoOHaIbHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUH LEJIOCTHOIO MPECTABICHUS 00 OKPYKaIoLeM
MHUpEe KaKk O €IMHCTBE IPUPOABI, YeJOBEKa U OOINeCTBa, B IO3HAHUM TPHUPOJIHBIX
3aKOHOMEPHOCTEH U peleHUH Ipo0IeM COXpaHeHHsI TPUPOJHOTO PaBHOBECHUS;

yOexIEHHOCTh B 3HAUMMOCTH OHMOJIOTUHU Ul COBPEMEHHOW LMBUIM3ALMU: 0OeCreYeHUs
HOBOTO YPOBHS pa3BUTHsI MEAMLIMHBI, CO3JJaHHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemarb pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, TIOMCKA IyTeH BHIXOJa U3 INI00ATbHBIX
HKOJIOTHUECKUX MPoOsieM U oOecrieueH s mepexo/ia K yCTOHYUBOMY Pa3BUTHIO, pAllHOHAIEHOMY
HCIIOJIb30BAaHUIO ITPUPOJIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJIOIMYECKHUX 3HAHUHM B LIEJSAX MOBBIMIEHUS 00IIei
KYJIBTYpBl, €CTECTBEHHO-Hay4HOH TIpaMOTHOCTH, KaK COCTaBHOM 4acTH (YHKIHMOHAIBHON
rpaMOTHOCTH 0Oydarouxcs, GopMupyemMoit pu U3ydeHnu Onoorum;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMs, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IMOJyyaeMble 3HAHHUS M aHalIW3a M OOBACHEHHs SBJICHUH
OKpYXaloIIero MUpa M NPOUCXOASAIIMX B HEM HW3MEHEHUH, yMEHME JenaTb OOOCHOBAHHBIE
3aKIIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOIIMXCA JAHHBIX C IEJIbI0 IONyYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HAHMUS IS PELIeHUs
po0JIeM B peabHbIX )KU3HEHHBIX CUTYalUX;



OCO3HaHHE IICHHOCTH HAyYHOU NEeSTEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbHOCTL HHANBUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa3OBaHUIO, K
AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAHUA 110 OWOJIOTMHM B COOTBETCTBHUU C KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3ysibTaThl OCBOEHHs yueOHoro mnpeamera «buosiorus» BKIIOYAIOT:
3HAUMMble A8 (OPMUPOBAHUS MHUPOBO33PEHHUS  OOYYAIOUIMXCS  MEXIUCIUILTMHAPHBIE
(MexnpeaMeTHbIE) 0OLIeHay YHbIE TIOHATHS, OTPasKAIOIINE [IEIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu(uKy METOZO0B MMO3HAHMS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHUE, TPOLECC, CHUCTEMA, HAy4yHBIM (akT, NPHUHLMUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCle0BaHUEe, HAOIIOJeHHe, U3MEpPEHHE, SKCIEPUMEHT U JPYTuX), YHHUBEpCAJIbHbIE
yueOHbIe JeHCTBUS (T03HAaBaTeIbHbIE, KOMMYHHUKATUBHbBIE, PETYISTUBHBIE), 00ECIeUrBaOIINe
¢dopmupoBaHue (YHKIMOHAIBHOM I'PaMOTHOCTH M COLMAJIBHOM KOMIIETEHIMH OOydaroluxcs,
CHOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCIUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Yy4yeOHble JAEHCTBHS B IO3HABATEIBbHOW U
COLIMAJIbHON MTPAKTHKE.

MeramnpeaMeTHble pe3yabTaThl OCBOCHMS IPOTPaMMBbl CpEeIHEro o0Iero o0pa3oBaHUs
JTOJIKHBI OTPaXKaTh:

OsiaieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU MO3HABATEJIbHbIMH A€l CTBUAIMMU:

1) 6a30Bble JJOrMUYecKue AeHcTBUS:

CaMOCTOATENIBHO (OPMYJIMPOBAaTh U AKTyaJIM3UPOBaTh MpPoOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh MPHU OCBOCHUH 3HAHUM NPUEMBI JIOTMYECKOT'O MBINUICHUS (aHaiu3a,
CHUHTE3a, CpaBHEHHMS, KIAacCUPHUKAIMU, OOOOLICHHS), PACKPbIBAaTh CMBICI OHOJIOTHYECKUX
MOHATHUH (BBLIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIMBATD CBS3U C APYTUMU MOHATUSAMU);

ONpEAeNATh LENN JEATENbHOCTH, 3aJaBasl HapaMeTpbl UM KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl ACSITEILHOCTH C IOCTABICHHBIMU 1IENISIMU;

UCIIOJIb30BaTh OMOJIOrMYECKUe MOHATUSA i1 OOBSCHEHUS (AKTOB U SBJICHUHN >KUBOM
HPUPOABI;

CTPOMUTH JIOTUYECKHE PpacCyXkJIeHHUs (MHIYyKTHBHbIC, JACIYKTHBHbBIE, IO AaHAJOIHMH),
BBISIBJISATh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B PACCMATPUBAEMbIX SIBICHUSX, (OPMYIHPOBATh
BBIBOJIbI U 3aKJIFOUEHUS;

IIPUMEHATHh CXEMHO-MOJIEJIBHBIE CPEACTBA I IPEJCTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOIIIEHUN B M3Y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTUBOPEUUN pa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHbIX HHOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IUIaH pelIeHHs IPOOJIEeMbl C yUETOM aHAJIM3a UMEIOIINXCS MaTepHalIbHbBIX
Y HEMaTepHAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JAEATEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJbTATOB LIEJSAM,
OLICHUBATh PUCKU MOCIEACTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pPAa0OTy B YCJIOBUSAX pPEAJbHOT0, BUPTYaJIBHOTO U
KOMOMHHMPOBAHHOI'O B3aMMOJIEHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPH PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 0a30BbIe HCCIeN0BaATEIbCKIE 1eHCTBUSA:



BIIQ/ICTh HABBIKAMH y4eOHO-UCCIIEIOBATEILCKON U MPOCKTHOW NEATEIHHOCTH, HABBIKAMU
paszperieHusi mpoOIeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIHHOMY IMOWCKY METOJIOB
pEIICHUS TPAKTHYSCKHUX 3aa4, TPUMEHEHUIO PA3IMYHBIX METOIOB MTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIC BUJIBI JCSITEILHOCTH [0 TOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAIINH, TTPEOOPA30BaHNI0 W NMPUMCHCHHIO B YUCOHBIX CHTYyalHMsIX, B TOM YHUCIE MPH
CO37IaHUU YYEOHBIX U COI[MAIbHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THUIT MBIIUICHUS, BIaJIeTh HAYYHONH TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHSTUSMH U METOJIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Ja4u B 00pa30oBaTENbHON AEATENTBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISBJISTh TMPUYMHHO-CIICACTBCHHBIC CBSI3M W aKTyallM3UPOBATh 3a/lady, BBIJIBHTATh
THIOTE3y ©€ peNICHHs, HAXOIUTh AapTyMEHTBI JUIS JIOKA3aTelIbCTBA CBOUX YTBEPIKICHUH,
3aJ1aBaTh MapaMeTPhl M KPUTESPHH PEIICHUS;

aHAJIM3UPOBaTh TMOJYYEHHbIE B XOJE peIHICHHS 3a/Jaydl pe3yibTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCJIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIIECTBIISATh IEJICHANIPABICHHBIN MOUCK TMEPEeHOca CPEACTB M CIIOCOOOB JEHCTBUS B
po(hecCHOHATBEHYIO CPENY;

yMETh TICPEHOCHTH 3HAHWS B  T[O3HABATEIBHYI0O W  MPAKTUYECKYH  O0iacTu
KHU3HEACSITCITLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE WJEH, MpelaraTb OpPUTHHAIBHBIE IOAXOJbl M PEIICHUS, CTaBUTh
po0OJIeMBI U 3aJ1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nnopmanueii:

OpUEHTUPOBATHCS B PA3TUYHBIX MCTOYHMKAX WH(pOpMaNuu (TEKCTe y4eOHOTro Mmocoous,
HAYYHO-TIOMYJISIPHON JTUTEepaType, OMOIIOTUYECKUX CIOBAPSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax nmaHHBIX, B MHTepHETE), aHATU3UPOBATh WHQPOPMAIUIO PaA3TUYHBIX BUIAOB U (HopM
MIPEJICTABJICHHS, KPUTHYCCKH OIICHUBATH €€ JOCTOBEPHOCTH M HEITPOTHBOPECUNBOCTE;

(bopMyJIMPOBaTh 3ampPOChl W TPHUMEHSATH PA3IMYHBIC METOJBI TPH IOHCKE W OTOOpE
Oounonornueckor nHpopmaIu, HeoOXO0AMMOMN sl BBITIOJTHEHHUS yIeOHBIX 3a1a4;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCTIOIH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMANbHYIO (OpMYy TPEACTaBICHUS OHOJIOTHYECKON
uHpOpMaLuu (CXeMbl, TpaduKH, TUarpaMMBbl, TaOIUIBI, PUCYHKH U IPYTOE);

UCTIONIb30BAaTh HAYYHBIN SI3BIK B KAadeCTBE CPEACTBA NpU paboTe ¢ OHOIOTHUYECKOM
uHpOpMaIMeH: MPUMCHITh XUMUYECKUE, PU3NICCKUE U MATEMATHYSCKHUE 3HAKU U CUMBOJIBI,
dbopmynel, ab0peBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W TMPeoOpa3oOBhIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH;

BNIQ/IeTh HABBIKAMHU pAClO3HABAaHUS U 3alIUTHl  HHPOpMAIMH, HHOOPMALIMOHHON
0€30MacHOCTH JTUYHOCTH.

Osgi1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATHUBHBIMU /1€ CTBUSIMH:

1) o01enue:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCEX cepax >KU3HH, aKTUBHO YYaCTBOBATH B JTUAJIOTE
WIH JUCKYCCHH TIO CYIIECTBY 0OCYyXIaeMoil TeMbl (YMEHHE 3a/JaBaTh BONPOCHI, BHICKA3bIBATH
CY)KIICHUS OTHOCHUTEIIHO BBITIOJHCHHS TIpe/UIaracMoi 3aJadd, YYUTHIBATH HWHTEPECHI M
COTJIaCOBAHHOCTD MO3UIUI IPYTUX YUaCTHUKOB AMANIOTA WIN JUCKYCCHUN);



pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOILICHMS, MOHMUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUil, yMETh CMATYATh KOH(DIUKTHI U
BECTU IIEPErOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIOcO0aMU OOIEHUS M B3aUMOJCHCTBHS, MOHMMATh HaMepEHUs
JIPYTHX JIIOIeH, MPOSBIATh YBKUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyIMpOBATH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHaA IeSITeJIbHOCTh:

MIOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMaHIHON M MHIMBUAYaIbHON pabOThl HpU
pelIeHnn OMOIOrHYecKor MpooeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IMPUMEHEHUS TPYNIIOBBIX
¢dbopM B3aMMOAEMCTBUS TP pELICHUN yueOHOU 3a1auH;

BbIOMpATh TEMAaTUKy M METOAbl COBMECTHBIX JACUCTBUU C Y4ETOM OOLIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA;

IIPUHUMATh LEIH COBMECTHOM JAEATEIbHOCTH, OPIraHMU30BBIBaTH M KOOPIWHUPOBATH
JEUCTBUS MO €€ JOCTHXKEHMIO: COCTaBIATH IUIAH JEWCTBUH, PaclpencisaTh pOjd € Y4ETOM
MHEHHMH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIAJa M KaKJIOI0 y4aCTHUKA KOMaHJbl B OOIIMI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE MPOEKTHI, OLIEHWBATh HJEU C MO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIECHHUE B PA3JIMYHBIX CHUTyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OgiafeHne yHHBePCAJbHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranm3anms:

UCTIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ui BBIABICHHUA NpPOOIEeM M UX PpELICHUs B
JKU3HEHHBIX U Y4EOHBIX CUTYaLUsX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKHUX 3HAHHUM IEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOUX
JNEHCTBUSAX M TOCTYIMKAaX MO OTHOLIEHHIO K JKUBOM MPHUPOJIE, CBOEMY 3/I0pPOBBIO U 370POBHIO
OKPYXKarOUIHX;

CaMOCTOSITEJIBHO OCYILECTBJIATh MO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIHMPOBaTH COOCTBEHHBIE 3a/7a4M B O0Opa30BaTENbHOW JAEATENbHOCTH U
JKU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIFHO COCTABJIATH IJIaH PELICHHUsS MPOOJIEMBI C yUETOM MMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMKH y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTEeHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM 3Py UMK B Pa3HBIX 001acTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

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



BJIa/ICTh HAaBBIKAMH MO3HABATENBHON pedIeKCUN KaK OCO3HAHHS COBEPIIAEMBIX NEHCTBUI
W MBICJIMTCIIBHBIX MPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCITOJB30BATh HpI/IéMBI pe(bHCKCI/II/I
JUISL OLICHKU CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;

YMETH OICHUBATDb PUCKH U CBOCBPEMCHHO INPUHUMATDL PCUHICHUA 110 UX CHUXKCHUIO,

NIPUHUMATh MOTHUBBI ¥ apTYMEHTHI IPYIUX IIPH aHAIU3E PE3YJIbTATOB AEATEIILHOCTH;

3) npuHsiTHE Ce0s1 M APYIrUX:

MPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MPU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATh CHOCO6HOCTL MOHUMATh MUP C MMO3ULUN APYTroro 4C€JI0BCKaA.

INPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ynabTaThl ocBoeHus: nporpaMmmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienuduyeckue s yueOHoro npeamera «buonorusy HaydHble 3HAHUS, YMEHUS U
CrocoObl JIEHCTBUM TI0O OCBOCHHMIO, HWHTEPHPETAMM W MPeoOpa3OBaHHUIO 3HAHWUN, BHJIBI
JeSTEIBHOCTH 10 MOJYYEHHIO HOBOT'O 3HaHMS M MPUMEHEHUIO 3HAHUH B pa3IMUYHBIX YUEOHBIX
CUTyallMsX, a TaKKe B pEAIbHBIX J>KU3HEHHBIX CHUTYyallMsX, CBA3aHHBIX c Ouonorueil. B
porpaMMe IpeaMEeTHbIE Pe3yJIbTaThl MPEACTaBICHBI M0 rofaM 00yUeHHs.

[IpenmeTHble pe3ynbTaTbhl OCBOGHMs ydeOHoOro mnpeamera «buonorust» 6 10 knacce
JTOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe W PONM OMOJOTMU B CHCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa U
HaYYHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOIOB B pa3BUTHE
Ouosoruu, (PyHKIIMOHAILHONW I'PaMOTHOCTH YeJIOBEKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHHE OMOIOTMYECKHX TEPMHHOB M MOHATUHN: JKU3Hb, KIIETKA,
opranusM, Merabonu3M (0OOMEH BEIIeCTB M  MpPEeBpalleHHWEe DHEPruM), ToMeocTa3
(camoperynsnusi), YpOBHEBasi  OpraHu3alusg  JKUBBIX ~ CHUCTEM, CaMOBOCIPOM3BEICHHE
(penpoayKuus), HacJI€CTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHE H3j1araTb OHOJOTMYECKHEe TEOpHM (KJIETOYHAs, XpPOMOCOMHasi, MYTallMOHHAsd,
LEHTpajbHas JAOrMa MoJeKylspHoi Ouosorum), 3akoHbl (I. Mennens, T. Moprana, H. U.
BasuioBa) u yueHus (0 eHTpax MHOTr00Opa3us U MPOUCXOXKACHUS KyIbTYpHBIX pacTeHuit H. U.
BaBuiosa), onpenensTe rpaHULbI UX IPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHHE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJACHUE U ONHCAHUE
KHUBBIX CHCTEM, TpPOLIECCOB M SIBICHUH, OpraHu3alus M TMPOBEJCHHE OHOJIOrMYECKOI0
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIIEIYEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJYUYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAYUYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICISATh CYLUIECTBEHHbIE MPHU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U 3YKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHM3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHa BEILECTB U
IpEeBpallleHs] 3HEPTUM B KIETKe, (POTOCHMHTE3a, MIACTUYECKOTO M IHEPreTHUecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIUIOJOTBOPEHUS, Pa3MHOKEHUS, UHAUBHUIYAIBHOTO Pa3BUTHS
opraHusma (OHTOT€HE3);

YMEHHE IPUMEHSATH MOJIYYEHHbIE 3HAaHUS JUISl OOBSCHEHUS OMOJOTMYECKHUX IMPOLIECCOB U
SIBIICHUH, JIJIS1 IPUHATHS MPAKTUIECKUX PEIICHUH B MOBCETHEBHOM JKU3HU C LIEIBIO 00ECIIeUeHUs
0€30MacHOCTH CBOETO 370POBbSI M 3/0POBbSl OKPY’KAIOUIUX JIOAEH, COOIMIOACHUS HOPM



IpaMOTHOTO TOBEJCHHUA B OKpPY)KAIOLIEH TNPUPOTHONH cpese, MOHMMaHHE HEOO0XOAUMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui pallOHaIHLHOTO
IIPUPOIONIOIB30BAHUS;

YMEHHE pellaTh »3JIEMEHTapHble TI'eHETHMYEeCKHe 3aJaud Ha MOHO- U JAUTrMOpuiHOE
CKpellMBaHMe, CIEIUIEHHOE HACJEe0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUTSL TIpe/IcKa3aHus HaclleZJOBaHUS TPU3HAKOB y OpraHU3MOB;

yMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpaKTHYecKue paboThl, cOOMIOAATh MpaBuiIa MpU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000y I0OBaHHUEM;

YMEHHE KPUTHUYECKH OLIEHUBATh M HHTEPHPETHPOBATH HH(OOPMAIMIO OHOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHHUS M3 Pa3jIMUHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepHAalIbl), STUYECKUE ACTIEKTHI COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTHYU, MEUIIHMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCbMEHHBIE M YCTHBIE COOOIICHHS, 00001Ias
Ouonoruueckyro HMH(QOpPMAIMIO U3 HECKOJbKMX HCTOYHUKOB, TPaMOTHO HCIIOJIb30BATh
MMOHATUHHBIN anmapat OHOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHMs ydeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTh 3HAHWI O MECT€ U POJM OHOJOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIaJIE POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu, GyHKIMOHATBEHOM IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh CO/IepKaHNE OMOTOTHYECKUX TEPMUHOB U IOHATUN: BUJI, TIOMYJISALINSA,
reHO(OH/I, DBOJIONHWSA, JBIKYIIHE CHIBl ((aKTOphI) SBOJIOIHMH, IPUCIIOCOOIEHHOCTh
OpPraHu3MOB, BHUI000pa3oBaHHE, SKOJOTMYECKHE (PAKTOPBI, DSKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIeHTHI, LIeMH MUTaHHs, YKOJOTHYeCcKas MupaMua, OMoreomneHos, onocgepa;

yMEHHME WH3/1araTb Ouosoruueckue Teopuu (3BomtonuoHHas Teopus Y. J[lapBuHa,
CUHTETHYECKasl TEOPUs IBOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoactsa K. M.
bapa, uepenoBaHus rnaBHBIX HampasiieHud u myted spomonuu A. H. CesepiuoBa, yueHus o
6uocdepe B. U. BepHanckoro), onpenensiTh FpaHULibl UX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yMEHHE BIa/IeTh METOJaMH HAayYHOTO MO3HAHUS B OMOJOTHU: HAONIOJCHUE M ONHCAHUE
KHUBBIX CHCTEM, IIPOLECCOB U SBIICHUH, OpraHU3alUs U TMPOBEACHHE OHUOIOTHYECKOTO
HKCIIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HUCCIEAyEeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE TIOJyUYEHHBIX pPE3yJIbTAaTOB, MCIIOJB30BAaHHBIX HAYYHBIX IOHITHH,
TEOPHii U 3aKOHOB, YMEHHE JIeTIaTh BBIBOJIbI HA OCHOBAaHMU MOJTYUYECHHBIX Pe3yJIbTaTOB;

YMEHHE BBICISTh CYIIECTBEHHBIE MTPU3HAKH CTPOCHUS OMOIOTHYECKHX OOBEKTOB: BUJIOB,
NOMYJISIUM, TPOAYIIEHTOB, KOHCYMEHTOB, pPEAyLEHTOB, OHOreOlleHO30B U 3KOCHUCTEM,
OCOOCHHOCTH  TPOIECCOB:  HACIEACTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPTraHW3MOB, JCHCTBHS 3KOJOTHYECKUX (PAKTOPOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPTHH B KOCHUCTEMAaX, aHTPOIIOT€HHBIX U3MEHEHH
B JKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BELIECTB M OMOr€OXMMHYECKHUX IUKIOB B
ouocdepe;

YMEHHE TPUMEHSATH MOJIy4YEeHHbIC 3HAHUS JJIs1 OOBSCHEHUS! OMOJIOTMYECKHX MPOIIECCOB U
SIBIICHUH, JIJIS1 IPUHATHS MPAKTUIECKUX PEIICHUH B MOBCETHEBHOM JKU3HU C LIEIBIO 00ECIIeUeHUs
0€30MacHOCTH CBOETO 37I0POBbSI M 3/J0POBbSl OKPY’KAIOUIUX JIOAEH, COOIIOAEHHUS HOPM
IrPaMOTHOTO TOBEACHUS B OKpY)KaloIled MPUPOAHON cpene, MOHUMaHUE HEOOXOAUMOCTH



UCIIOJIb30BaHUS JOCTHKEHUIN COBPEMEHHOMU 6uosioruu TUISL palroHaIBLHOTO
IIPUPOIONIOIB30BAHUS;

YMEHHME pellaTh 3JI€MEHTapHble OMOJOTMYECKHE 3a/ayd, COCTaBJATH CXEMBI IEepeHoca
BELIECTB U SHEPTUU B 3KOocHUcTeMax (LN MUTaHus);

yMEHHE BBINOJHATH JA0OpaTOpHbIE M MpaKTHYecKue paboThl, coOMOAaTh MpaBuiIa MpU
paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PY0BAHHUEM;

YMEHHE KPUTHUYECKH OLIEHUBaThb U HHTEPHPETHPOBATH HH(OOPMAIMIO OHOJIOTHYECKOrO
COJICpXKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMS W3 PA3JIMYHbIX MCTOYHUKOB (CpeicTBa
MaccoBOW WH(OpPMAlLMK, HAyYHO-IOMYJSPHbIE MaTepualibl), paccMaTpUBaTh TJI00aIbHBIE
HKOJIOTHUECKUE TPOOIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCHbMEHHBIE W YCTHbIE COOOIIEHHUs, 00001as
OMONIOTHYeCKyl0 HMH(OpPMAIMI0 U3 HECKOJbKMX HCTOYHUKOB, TIPAaMOTHO HCIIOJIb30BaTh
MTOHSATUHHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KosaunuyecTBO 4acoB DJIeKTPOHHbIE
ble padoThI ue padoTbl pecypesI
: bronorii Kax Kayxa 2 05 E;Ig::jl/ﬁ.e;lasic.)rfﬂﬂlcwz
2 JKuBbie cucTeMbl U X OpraHu3anus 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 bubmmorexa HOK
https://m.edsoo.ru/7f41¢292
4 KusHeneaTeabHOCTh KIIETKHA 6 bubmorexa OK
https://m.edsoo.ru/7f41¢292
5 Pa3MHOKeHHE U MHIUBUAYAJIBHOE Pa3BUTHE 5 | bubnuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7t41¢c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 2 15 bubnuotexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PeszepBHOe Bpems 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 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 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsl | IlpakTnyecku
NMporpaMmbl Bcero oOpa3oBaTe/ibHbIE
e padoThI e padoThlI
pecypchl
bu6mmorexa [IOK
1 1
IBOMOUKOKKAs OHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubmmorexa [IOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mbl U OKpy KaroIas cpega 5 1 bubmorexa HOK
p py Hast Cpen https://m.edsoo.ru/7f41cc74
buo OK
4 Coo0111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 thg;;;;:zlasi-m 41ccTd
but6mmoreka [{OK
P 2
> C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 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

ITOYPOYHOE IIVTIAHUPOBAHUE

10 KVIACC
KosmuecTBo yacos
Mara DJIeKTpPOHHbIe U (ppoBbIE
Konrpoas | Ilpaktnuec
Nen/m | Tema ypoka H3y4YeH o0pa3oBaTe/bHbIC
Bcero Hble KHe
usi pecypcsl
padoThI padoThI
but6mmoreka [JOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/161 TO3HAHUS )KUBOW TIPUPO/IBI.
) [IpakTuyeckas padora Ne 1 | 0 0.5 bubnuoreka LIOK
«/cnonp3oBaHue pa3IMYHbIX METOJIOB MPH ' https://m.edsoo.ru/863e6122
M3YYCHUH OMOJIOTUYECKIX OOBEKTOBY
3 buonoruveckue cuCTEMbI, MPOLIECCHI M UX 1 bu6mmoreka [IOK
W3y4eHUe https://m.eds00.1u/863e6564
4 XUMHYeCcKUil cocTas KieTKkd. Bona u | bu6mmoreka [JOK
MUHEpaJIbHBIE COTH https://m.edsoo.ru/863e674¢
bu6mmoreka [{OK
5 b .C 0 1
CAIH. T-OCTAB H CTPOCHHE DEIOB https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKUE
katanuzaTopsl. JJaboparopnas padora Ne 1
6 «M3yuenue karan €CKOil a oc 1 0.5 bubamorera LIOK
YCHUE KAaTATUTUYCCKON aKTHBHOCTH .
4 https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTajasbl)»
but6mmoreka [JOK
7 0% ) 1
TICBOABL JIHITHA https://m.edsoo0.1u/863e¢6870
8 Hyxneunosbie kucinotsl. AT® 1 bubnuoreka LIOK



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

https://m.edsoo0.ru/863e6d5c¢

HCTOpI/Iﬂ N MCTOABI N3Y4YCHUS KIICTKH.

bubmunoreka [JOK

9
Knerounas teopust https://m.edsoo.ru/863e6e88
10 KieTka kxak 11enocTHas XuBasi CHCTEMa
CtpoeHue 2YKapHOTHYECKON KIIETKH.
JIab 6ota Ne 2 «1
CTpoRHIR KACTOR pacrer, KBOTHIX bGmorera LIOK
11 - EI 608 1 Gaxcre HII;I o MH;{ KOO ;{a 0.5 https://m.edso0.1u/863e6ff0
P P g P https://m.edsoo.ru/863¢716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OIICAHHEY
but6mmoreka [IOK
12 06 o
MCH BEIICCTB HITH METABOIHIM https://m.edsoo.ru/863¢766¢
bu6mmoreka [IOK
13 () . X
OTOCHITES. ACMOCHITES https://m.edsoo.ru/863e7c¢98
14 DHepreTHUeCcKuii 0OMeH brbmorexa LOK
P https://m.edsoo.ru/863e7aae
JKu3HeHHBIN KUK KICTKU. [leneHue
s Igneglxlg. Murto3. JIabopatopHast paGota Ne o5 BuGmorexa LIOK
«HabmnrogeHre MUTO3a B KIIETKaX .
A https://m.edsoo.ru/863e7dc4
KOHYHKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpOTIpenapaTax»
16 buocunres 6enka. Peakuus MaTpuyHOro bubnuorexa LIOK
CHHTE3a https://m.edsoo.ru/863e796¢
bu6mmoreka [IOK
17 T —0 0
PACIALIA HOCHHTES DEITKa https://m.edsoo.ru/863¢796¢
but6mmoreka [{JOK
18 H —
EKJICTOYHBIC ()OPMBI KU3HU — BUPYCHI hitps://m.edsoo.ru/863¢7540
19 ®opMBbI pa3MHOKEHHSI OPTaHU3MOB bubmuorexa [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6d5c

https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuoreka [JOK

20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJIOBBIX
. KJI;TOK. ]\(r)r;noliLIOTBopeHHe. JlaboparopHas o5 BuGmmorexa LOK
abota Ne 4 «M3yueHue cTpoeHuUs .
p Y p https://m.edsoo.ru/863e81b6
IMOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOTIperapaTax»
22 MunuBuayanbHOE pa3BUTHE OPraHU3MOB Bubmmorexa LOK
AHBHIY p P https://m.edsoo.ru/863e8436
7 I'eneTnka — Hayka O HACJIEICTBEHHOCTU U bu6mmoreka [JOK
H3MCHUYHUBOCTH https://m.edsoo.ru/863e8612
I
P ] pHA https://m.edso0.ru/863e8878
CKpEIMBaHHE
’5 JurnbpugHoe ckpermuBaHue. 3aKOH bubmuoreka [JOK
HE3aBHCHMOTI'0 HacJlleZIOBaHUS MTPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclIeZIOBaHUE TIPU3HAKOB.
JlabopaTtopHas padota Ne 5 «3yuenue
pe3yabTaTOB MOHOTHOPHUIHOTO U bu6mmoreka [JOK
26 0.5
JUTUOPUTHOTO CKPELUBAHUS Y https://m.edsoo.ru/863e8c60
JPpO30(HITBI HA TOTOBBIX
MHUKpOTIpenapaTax»
I'enetuka noima. HaciaemoBanue bu6moreka [JOK
27
MIPU3HAKOB, CLIETJIEHHBIX C [10JIOM https://m.edsoo.ru/863e8c60
8 N3menunBocts. HenacnenctBeHHas 0.5 bu6mmoreka [JOK

n3MeHYuBOCTh. JIabopaTopHas pabora Ne

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



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e

6. N3yuenne MoanpuKamoOHHON
W3MEHYUBOCTH, IOCTPOEHUE
BapHAIIIOHHOTO psiZia U BapUAIIIOHHOM
KpUBON»
HacnencrBenHas “BMEHYHMBOCTb.
29 JlabopaTtopHas pabota Ne 7. « Ananu3 | 0.5 bubnuorexa [JOK
MyTalui y Ipo30(UiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»
bubmunoreka [JOK
30 Peneriia Heroera 1 https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O000IeHHE 110 TEMe
31 «HacnencTBeHHOCTh U U3MEHYUBOCTH 1
OpPTaHU3MOBY
32 Cenekius Kak HayKa U IpoLecc 1 bubmorexa TOK
https://m.edsoo.ru/863e¢9214
1 MeToabl ¥ TOCTHXEHUS CEJIEKIINU | bu6mmoreka [JOK
pacTeHUH U )KMBOTHBIX https://m.edsoo.ru/863e¢9214
14 brorexHomorus Kak oTpacib | bu6muoreka [JOK
MIPOM3BOJICTBA https://m.edsoo.ru/863e9336
35 Htoroselii ypox. 1
OBIIEE KOJIMYECTBO YACOB I10 15 4

I[TPOTPAMME



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

11 KJIACC

KoanuyecTBO 4acos

Hara JIeKTPOHHBIEe IM(POBbIE
Kourpoas | IIpakTtuHuec
Nen/m | Tema ypoka u3y4deH | oOpa3oBaTe/bHbIE
Bcero HbIe KHe st pecypebi
padoThI padoThI
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 brbmorexa LIOK
https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTHs npeacTaBieHuii 0o 1 bubnuoreka [IOK
SBOJIIOIAHT https://m.eds00.ru/863e¢9570
3 MuUKpO3BOTIOLIHS 1 bubmmorexa LIOK
https://m.edsoo.ru/863e9cle
[Momynsaus Kak d7IeMEeHTapHas eIMHHIIA
4 BUJA U 3Bomonuy. JlaboparopHas padota | 0.5 bubnuoreka [JOK
Ne 1 «CpaBHeHue BUIOB IO ' https://m.eds00.1u/863e99¢c6
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBroKyIIMe cuibl (3J€MEHTapHbIE | bubnnorexa [IOK
(baxTOpBHI) SBOIIOLIUT https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbII 0TOOp U €ro GopMbl 1 Bubmmorexa HOK
https://m.edsoo.ru/863e9ed0
PesynbTaThl 3BOMIOLNN:
IPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
7 BunooOpa3oBanue. JlaboparopHas pabota | 0.5 bubnuoreka [IOK
Ne 2 «Onmcanue npucrocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
opranusma u e€ OTHOCUTEIHLHOTO
XapaxkTepa»
bubmuoreka [JOK
8 Hanpagienus 1 myTH MaKpo3BOIIOLUU 1

https://m.edsoo0.ru/863e9cle



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

9 HeoGpatumocTs 3BoIOLUT
10 HcTopus xu3HM Ha 3emiie U METOABI €€
W3YYCHHUS
1 I'mnoressl NPOUCXOKACHUS KU3HU Ha bub6nuoreka [IOK
3emie https://m.edsoo.ru/863ea5ab
12 PazButue xu3Hu Ha 3eMJie 10 3paM U bubmuoreka [{OK
nepuo1aM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl SBOJIIOINH
ACTUTEJIBHOTO U KHUBOTHOTO MHpA.
13 %paKTI/I‘{eCKaﬂ paborta Ne 1 «I/ISYI‘)IeHI/Ie 0.5 bubnuorexa LOK
HCKOIIAEMBIX OCTATKOB PACTEHUM 1 hitps:/im.cdso0o.ru/863¢agbe
KUBOTHBIX B KOJUICKIIMIX)
14 CoBpeMeHHasl cHCTeMa OPraHUYEeCKOTO bubnuorexa [JOK
MHupa https://m.edsoo.ru/863ea48¢
15 DBOJIIOLIMS YeNIOBEKa (AaHTPOIOTEHE3) Bubnuotexa LIOK
https://m.edsoo.ru/863eac2c
16 JBrxyuue cuibl ((hakTopsl) bub6nuoreka [IOK
aHTPOIIOTeHEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU 3BOJIOLUY YETIOBEKA
13 Yenoseueckue packl M IPUPOIHBIE bubnnorexa [IOK
aJlanTanyuy yeaoBeka https://m.edsoo.ru/863eaca2
PesepBHEIit ypok. O000IIEHHE IO TEME
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU HA
3emie»
20 DKOJIOrus Kak HayKa
21 Cpenbl 00MTaHUS U DKOJIOTHYECKUE bu6mmorexa [IOK

(hakTopsI

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



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

AbGuoTtnueckue daktopsl. JJabopaTropHast
paborta Ne 3. «Mopdomornueckue
0COOEHHOCTH PaCTEHHI U3 Pa3HBIX MECT

bu6mmoreka [IOK

22 oburtanwusi». JlabopaTopHas padora Ne 4., 0-5 https://m.edsoo.ru/863eb10e
«BnusHue cBeTa Ha POCT U pa3BUTHE
YepeHKOB KOJIeyca
bubnnoreka [IOK
= Buoriieckie (pakTopE https://m.edsi.m/863eb348
DKOJIOrM4ecKHe XapaKTepUCTUKU
24 nonyssnun. [Ipaktraeckas padorta Ne 2 0.5
«IToIcy€T IOTHOCTH MOMYJISIUI pa3HbIX
BHJIOB PACTEHUI»
25 Coo0miecTBa OpraHu3MOB — OHOIICHO3 bubmmorexa LIOK
https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) Bubmorexa LIOK
https://m.eds00.ru/863eb46a
27| Swononmmeokue mapans, Coofrsa Eromorera LLOK
sxocucTen, CyKieccus https://m.edsoo.ru/863eb5fa
28 [IpupoaHbie F3KOCHCTEMBI
29 AHTPOINOTE€HHbIE SKOCUCTEMBI
30 buocdepa — rinobanpHas sKOCHCTEMA bubnuoreka [{OK
3emuu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubmuoreka [JOK
ounocdepnr https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B Omochepe 3emiun
1 CocymiecTBoBaHUE IPUPOIBI U bubnnorexa [JOK

YCI0BCUCCTBA

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



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb10e
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI JIVISI VUEHUKA

* buonorus / [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox pen. [laceunuka

B.B., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

MeTtoauueckoe nocodue MOAroTOBICHO K U3JaHHOMY B coOTBETCTBHM ¢ PI'OC

yuebHuKy A. A. Kamenckoro, E. A. KpukcyHnosa, B. B. [laceunuka «buonorus.

O6mas 6uonorus. 10—11 knaccel. ba3oBblii ypoBeHbY.

Criucok autepartypsl o yuebnomy Kypcey «buonorus» 10 knace

JUISL YYUTEJIS:

1. baryeB A.C., I'ynenxoBa M.A., EneneBckuit A.I'. buonorus. bosnbloit cipaBoYHUK 11t
IIKOJILHUKOB U TIOCTYMAIOMIUX B. BY3bI. - M.: JIpoda, 2004;

2. bonrosa U. B. Coopuuk 3a1au o O01el OHOIOTHH TSI IIOCTYTAIONIUX B BY3HI. - M.:
«Onukc 21 Bex» «Mup u odpazosanuer, 2005;

3. Koznosa T. A., Kyumenko B.C. buonorus B Tabnunax 6-11 xnacesl. CripaBouHoe mocooue.
- M.: JIpoda, 2002;

4. IlumenoB A.B., [TumenoBa U.H. buonorus. lunaktuueckue Marepuaisl K pazneny «O0mias
ouonorusi». - M.: «M3marensctBo HIIOHAC», 2004;

5. Pe6poga JI. B., [Ipoxoposa E.B. AktuBHBIE ()OPMBI U METOIbI O0YUCHHS OHOJIOTHH. -
M.:Ilpocsenienue, 1997;

6. ®pocu H B. H., CuBornazos B. . ['oroBuMCs K €IMHOMY rOCYJapCTBEHHOMY 9K3aMEHY.
Oo6mas 6uonorus. - M.: [lpoda, 2004. - 216¢.;

JUISL y4aIUXCsL:

1. baryeB A.C.,I'ynenkoBa 'M.A., EneneBckuii A.I'. buonorus. bosnbiioit cipaBoyHUK 1715t



IIKOJIBHUKOB U MOCTYHAImuX B By3bl. - M.: [lpoda, 2004;

2. ®pocun B. H., CuBornazos B. W. 'oToBUMCS K €IMHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY.
O6mas 6uonorus. - M.: [Ipoda, 2004. -216¢.

JlononHuTENbHAS IUTEPATYPA!

1. «Y4eOHO — TPEeHUPOBOYHBIE MAaTEPUAIIbI IS MOArOTOBKH yuyamuxcs K EI'D». UnTemnext —
ueHtp, 2008.

2. MyxamemxkanoB U.P. «Tectsl, 3apaun, 6munonpocs»: 10 — 11 knaccsl. M.: BAKO, 2006-
09-07

3. I1.H. Epmaxos, }O.B. Illep6ateix. buonorus B Borpocax u otBetax. — PoctoB u//1.: 3180
Pocr. yn-ta, 1993. — 240c.

4. P.I'. Basm u ap. buonorus ans aOUTypHEeHTOB: BOMPOCHI, OTBETHL, TECTHI, 33]]a4l. — MUHCK:
FOnumnpecc, 2007. — 816¢.

5. JIabopaTtopHslit npakTHKyM. buosnorus 6-11 kiace (yueGHOe 3JIeKTPOHHOE U3/IaHKE).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
[TpoexT Best Ononorust

http://www.ebio.ru/index-1.html

Bupryansnas oOpazoBarenbHas 1abopaTopus

http://www.virtulab.net

CoBpeMeHHBIE YPOKH OUOJIOTHH

http://biology-online.ru/

HNudopManimoHHO-CTIpaBOYHBIN pecypc Mo OUOIOTHH

http://www.cellbiol.ru/

buonornyeckuii cinoBapb OH-JIAH



http://www.bioword.narod.ru/

(http://school-collection.edu.ru/)«Enunas xomnexuus Lindpossix O6pazoBaTenbHbIX
Pecypco» (Habop mudpoBbIX pecypcoB kK yuyeOHukam uHun B.B. [Taceunuka).
www.bio. I september.ru— razera «buonorusy» - Ilpunoxenue k «1 ceHTIOPs».

http://bio.1september.ru/urok/ - Matepuainsl K ypoky.






