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NNOACHUTEJIBHAA 3AIIUCKA

Jlannast paboyasi mporpaMma coctaBiieHa B cootBeTcTBuu ¢ TpedoBanusmu OOIT COO u
Ha ocHoBe ®OPII mo Ouonoruu. Ilpum paspaboTke mporpaMMbl MO OHOJOTHH TEOPETUYECKYIO
OCHOBY Ul ONpPEAEICHUS TIOAXOJ0B K (DOPMHPOBAHUIO COJEPKAHMS Y4EOHOro mpeaMera
«buonorus» cocraBuim: kKoHuenryanbHbie nojoxkeHuss @I'OC COO o B3auMo00yCIOBICHHOCTH
1enei, cofgep kanus, pe3yIbTaToB 00y4eHHS 1 TPEOOBAHHH K YPOBHIO ITOJITOTOBKH BBIITYCKHHKOB,
MOJIOKEHUsI 00 OOIIMX IeNAX W NPUHLHUIAX, XapaKTEepPHU3YIOLIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpeaHero obmiero odpaszoBanust B Poccuiickoit @enepanum, a TakkKe MOJIOKEHHUS O
cnenuduke OMoa0ruy, e€ 3Ha4eHUH B TO3HAHUU 5KUBOM TPUPOJIbI M 00ECIICUEHUH CYILIECTBOBAHUS
yenoBeyeckoro odmuiectsa. CoraacHO Ha3BaHHBIM TOJ0KEHHUSM, OTIPEIEICHbI OCHOBHBIE (DYHKITHH
IPOrpaMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o Guosioruu JaéT MpenCTaBICHUE O IETsIX, 00 o0mIeli cTparerun 00ydeHus,
BOCIIUTAHUS M PA3BUTHS OOYyYAIOIIMXCS CpEACTBAMH Y4eOHOro mpenmera «buomorusy,
OIpeZiesieT 00s3aTeNbHOE MPEAMETHOE COJCp)KaHHe, €ro CTPYKTYpY, pacIpeleiieHHue II0
pas3zenam M TeMaM, PEKOMEHJyeMYI0 HOCJIEAOBATEIbHOCTh M3Y4YEHHs] y4eOHOro Mmarepuana c
y4ETOM MEXKITPEMETHBIX U BHYTPUIPEAMETHBIX CBSI3€i, JIOTUKM 00pa3oBaTEeIbHOTO Ipolecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUYaroIInXCs.

B nporpamMe mo OMONOTHHM TaKXe YYHUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIBHOM JEATEIbHOCTH/y4eOHBIX JCHCTBUI 00y4arOIUuXCcs 1m0
OCBOCHHIO COJICpKAHUS OMOJIOTMYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonornu (10—11 kmaccel, 6a30BBI ypOBEHb) pealM30BaH MPHHIIUI
IPEEMCTBEHHOCTH B H3yueHUM Ouojoruu, Onarojaps uYemMy B HeH MpPOCMaTpUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHH, CBSI3aHHBIX C (POPMHPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, ILIEHHOCTHBIX  OpPHEHTALMH  JIMYHOCTH, HSKOJOTHYECKOTO  MBIIIJICHHUS,
IPEJICTaBICHUA O 3/0pOBOM 00pa3e XU3HU U OEpeKHbIM OTHOLIEHHEM K OKpYXKarouleu
npupoaHoii cpene. [ToaTomy Hapsay ¢ n3ydeHuem o0eOMOIOrMUECKUX TEOPUH, a TaKKe 3HAHUH
O CTPOEHHM >KHMBBIX CHUCTEM pPa3HOTO PAaHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIMX B HHUX
IPOIIECCOB B MPOrpaMMe 10 OMOJIOTHH y/Ie/IEHO BHUMAHNE UCIIOIb30BAHUIO TIOJTYYEHHBIX 3HAHUH
B IIOBCEIHEBHON JKM3HM JUIsl pEIIeHUs HPUKIAIHBIX 337ad, B TOM YHCIE: MPOPUIAKTUKU
HACJIC/ICTBEHHbIX ~ 3a00J€eBaHUN  4YeJIOBEKa, MEIUMKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHUs 3KOJOIMUYECKH L€JIeCO00pPa3HOro MOBEAEHUS B OKpYJXKarollel NMPUPOJHON cpere,
aHaJIM3a BIIMAHMS XO3SAMCTBEHHOM JEATENBHOCTH YEJIOBEKa Ha COCTOSIHUE TNPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHMMAHMS K MPUKIAJHON HANpaBIE€HHOCTHU Y4eOHOTrO
npeamera «bUOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 0OECIeUeHHsI YCIOBUM Ul peIieHus
OJTHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOIO OMOJIOrHYECKOro 00pa3oBaHus, KOTOpas MPeAoIaraet
dopmupoBaHUEe y O0YyYaroIUXCs CHOCOOHOCTH AJANTHUPOBATbCd K M3MEHEHUSM JMHAMUYHO
Pa3BUBAIOLIETOCS COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHE cpemHero oOmero oOpa3oBaHUS 3aHMMaeT BakHoe MecTo. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCSl MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MPUpPO/IE, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIONWHW, CO3MAaET YCIOBHS JJIS: TO3HAHWS 3aKOHOB JKMBOW IPHPOJIBI,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KHN3HH, DKOJIOTHYECKOTI'O MBIIIJICHH A, HEHHOCTHOT'O OTHOIMICHUS K JKUBOM mpupoac U YCJIOBEKY.

Bonepmioe 3HaueHue OHONOTHS HMMEET TaKXKe IJi1 peIICHHA BOCIUTATCIBHBIX U
pa3BuUBarOMIuX 3aaa4 CPpCAHECTO O6H.ICI"O O6pa30BaHI/I$I, conuain3almuu 06yqa10u11/1xc;1. I/I3y‘-ICHI/IC



Ouosornu odbecrevynBaeT yciuoBus A7 (GOPMUPOBAHHS MHTEIUIEKTYaTbHBIX, KOMMYHUKAITUOHHBIX
U HMHQOPMAIMOHHBIX HABBIKOB, JCTETHMUECKOW KYyJIbTYpbl, CIHOCOOCTBYET MHTErpalnuu
OMOJIOTMYECKUX 3HAHUU C IPEACTABICHUSAMH M3 APYIMX y4eOHBIX NPEIMETOB, B YACTHOCTH,
¢Gu3uku, xumuu ¥ reorpadun. HazBaHHble MONOXKEHUS O MpeAHA3HAYEHUU Y4eOHOro mpeaMera
«buosorus» cocTaBUIM OCHOBY IS ONIPEICIICHUS TOX0I0B K OTOOPY ¥ CTPYKTYPUPOBAHUIO €TI0
COJIepKaHuUs, IPEICTABIEHHOr0 B IPOrpaMMe 10 OHOJIOTUH.

OT60p conmepkanust yaueOHOTO TipenMeTa «buosorus» Ha 6a30BOM YPOBHE OCYIIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOJAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIONTUECS JTOKHBI
OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBbIC I (DOPMHUPOBAHUS OOIIEH KYJIbTYphI, OMPEASIISIONINE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOMN JKM3HHU W MPAKTHUECKOU JaesaTelbHOCTH. Oco00e MECTO B ATOW CHUCTEME 3HAHUU
3aHMMAIOT DJIEMEHTBl COJIEPIKaHUs, KOTOphIE CIy>)KaT OCHOBOW Juisi  (OPMHUPOBAHUS
MPEACTABICHHH O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpPa H IEHHOCTHBIX
OpHUEHTAIUAIX JTHYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYEeCKOro 00pa3oBaHUsl.

CTpyKkTypupOBaHUE COJEpKaHUS Y4eOHOro MaTepuaylia B IMpPOrpaMMe IO OHOJIOTHU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSX
YKUBOU MPHUPO/IBI, 0 €€ YPOBHEBOM OPraHU3aIMH 1 SBOJIIONNH. B COOTBETCTBUU € 3TUM B CTPYKTYpe
yuebHoro npeamera «buonorus» BbIIEIEHBI CIEAYIONINE coAepxKaTelbHble TuHuU: «buonorus
KaK Hayka. MeTojipl Hay4HOro Mo3HaHus», «KieTka kak Ouonorudeckas cucteMay, «Opranusm
Kak Omonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro Mupay, « IBOJIOIHS
YKUBOU TIPUPOJIBD», «IKOCUCTEMBI M MPUCYIIIE UM 3aKOHOMEPHOCTH.

Henbp u3yuenus yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJICHHE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OPTaHU3allMH KUBBIX CHUCTEM
pa3HoOro paHra u npuoOpeTeHre YMEHHMI MCII0JIb30BaTh 3TU 3HAHUS JJIs TPAaMOTHBIX JEHCTBUI B
OTHOIIECHHH 00BEKTOB )KUBOH MPHUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX TPOOIEM.

Joctiwkenne 1enu u3ydeHus ydeOHoro mpenmera «buomorusi» Ha 0a30BOM ypOBHE
obecrieunBaeTcs pelieHrneM CIeIYIOMnX 3a1au:

OCBOCHHME OOYYAIOUIMMMCA CHCTEMbl 3HAHUH O OHMOJIOTMYECKHX TEOpHsX, YUCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3ax, MpaBWiax, CIY’KallMX OCHOBOHM Ui (OpMUPOBAHUSA
IIPEJICTaBICHUA O €CTECTBEHHO-HAYYHON KAapTUHE MHUpPA, O METOJAaX HAay4yHOIO IO3HaHUS,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSX MHUBBIX CHCTEM pPAa3HOIO YPOBHsSI OpraHU3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTHY;

(bOpMHpOBaHHG y O6y‘IaIOIJ_II/IXC$I MO3HABATCJIbHBIX, WHTCIUICKTYAJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEH B nponecce aHajin3a HAaHHBIX O IMMYTAX pa3BUTHUA B Oouoyoruu HAaY4YHBIX B3IJIAI0B,
I/IIIGI\/II " MOAXOJ0B K U3YYCHHIO )KMBBIX CUCTCM pPa3HOr'o YpPpOBHS OpraHu3anuu,

CTaHOBJIECHHE Yy OOydJarommxcsi OoOIell KyJIbTypbl, (YHKIHOHAJIbHON TIPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OLEHMBATH SBJICHHUS OKPYXKAIOIIEro MHpa KHBOW MPUPOJBI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJTYYEHHBIX PU U3yUYEHUU OUOJIOTHH;

dhopmupoBaHHEe y OO0YUYaAIOMUXCS YMEHHN WIUTIOCTPUPOBATH 3HAYCHHE OMOJIOTHYECKHX
3HAaHUM B MPAKTHUYECKON JAESATEIHHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIUIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUH;



BOCIIUTAHHE YOEKJIEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEIOBEKOM JKHBOH MPHUPOIBI,
HEOOXO0IMMOCTH OEPEIKHOTO OTHOIICHUS K HEl, COOTIOICHHUS STHUSCKUX HOPM IPHU MPOBEICHUN
OMOJIOTNYECKHUX MCCIICIOBaHUM;

OCO3HaHUE 1IEHHOCTH OMOJOTMYECKUX 3HAHUM JIJISl TMOBBIIICHUS YPOBHS 3KOJIOTMUYECKOU
KYJIBTYPBI, ISl JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHUM W YMEHWH B MOBCETHEBHOW JKU3HU JIJISI OICHKH
MOCJEACTBUI CBOEH JEATENIFHOCTU 10 OTHOIICHUIO K OKpYXaromed cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOJIOIEHUE Mep TPODHUIAKTHKY 3a00IeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorusy, u3yyaemas Ha 6a30BOM ypOBHE,
SIBIISICTCSL 00sI3aTEIIbHBIM yYEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB MPEAMETHOW 00JacTh

((ECTCCTBGHHO-HaquBIG MpEaAMCTBD?.

Jlnst u3yuenust Onosoruu Ha 6a30BOM YPOBHE CpeIHEro o0IIero o0pa3oBaHusi OTBOJAUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJEP)KAHUE OBYYEHUA

10 KUIACC

Tema 1. Buosiorusi kKak Hayka.

buonornss kak Hayka. CBsi3p OHONOTMM C OOINECTBEHHBIMH, TEXHUYECKUMH H JIPYTUMHU
€CTeCTBEHHBIMM HaykaMmu, (uiocodueil, 3THKOH, 3cTeTukoil u mpaBoMm. Ponp Ouonoruu B

dbopMHUpPOBaHUK COBPEMEHHON HAy4YHOM KapTUHBI Mupa. CucTemMa OMOJOTHYECKUX HAYK.

Meroapsl TO3HAHUS KUBOM NPUPOABI (HAOIIOJEHHE, HKCICPUMEHT, OIHMCAHUE, H3MEPEHHE,
KJaccuukaius, MOJASIMPOBAHNE, CTATUCTUYECKAss 00padOTKa JaHHBIX).

JdemoHcTpaumu:
Iloptpetsr: Y. Japsun, I'. Mennens, H. K. Konbros, [x. Yorcon u ®@. Kpuk.

Tabauie! U cxeMbl: «MeTo/ bl TO3HAHUS )KUBON TPUPOJIBI.

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

[Tpaktueckas pabota Ne 1.  «lcmonp3oBaHME  pa3AUYHBIX  METOJOB TMPU  HM3YUYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble ccTeMbI U X OPTraHU3aIUs.

JKuBbie cuctemsl (0MOCHCTEMBI) KaK MpeAMET u3ydeHus Ouonoruu. OTau4ne >KUBBIX CUCTEM OT
HEOPraHWYECKOW MPUPO/IBI.

CaoiicTBa OmocucTeM M MX pa3zHooOpasue. YPOBHU OpraHu3aluu OMOCHCTEM: MOJIEKYJISPHBIH,
KJIETOYHBIH, TKaAHEBBIH, OpraHU3MEHHBIM, MOMYJISIHMOHHO-BU0BOM, 3KOCHUCTEMHBIN

(OuoreoneHOTHYECKUIT ), OHOChHEPHBIH.

JdemoHcTpaumnu:



Tabmuipl u cxembl: «OCHOBHBIC TIPU3HAKH KH3HWY», Y POBHU OPTaHU3AIIUN KUBOU TTPUPOIBI.

O6opynosanue: Moaenb Moekysnl JJHK.

Tema 3. XumMHnuecKuii COCTaB M CTPOEHUE KJIETKH.

XUMUYECKUN COCTAB KIETKU. XUMUYECKUE JIEMEHTBI: MAKPOJIEMEHThI, MUKPO3JIEMEHTHI. Bosia
Y MUHEPAJIbHBIE BELIECTBA.

@OyHKIIMHY BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KieTKe. [lonaepkanne ocMOTHYECKOro OaaHca.

benku. CocraB u cTpoeHne 0enkoB. AMMHOKHCIOTHI — MOHOMEpbI OenkoB. HezameHnmble u
3aMEHHUMbIE aMHHOKHCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphl O€IKOBOI
MOJIEKY bl (TIepBUYHAS, BTOPUYHASA, TPETHYHAS M UYETBEPTHUYHAS CTPYKTypa). XHUMHYECKHE
cBoMcTBa OenKoB. buonornyeckue GyHKIMN OCITKOB.

®epMeHThl — Ouonormyeckue KaranuzaTopsl. CTpoeHue QepMeHTa: aKTUBHBIN IIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuust  QepMEHTOB  OT
HEOPTraHWYECKHUX KaTalIn3aTOPOB.

VYrneBonabl: MOHOcaxapuabl (IJIIOKO3a, pubo3a U Ae30KcupuOo3a), aucaxapujibl (caxaposa,
JaKTO3a) W mojucaxapuibl (Kpaxmall, TJIUKOTeH, IeJUI0JI03a). buonorndeckue (yHKIHU
YTJIEBOIOB.

Jlumuael: Tpurmmuepuapl, dochomunuabl, crepouasl. [uapodunbHO-THAPOPOOHBIE CBONCTBA.
buonornyeckue ¢pynkuun aunuaos. CpaBHEHUE YIIIEBOJOB, OEIKOB U JIMIUI0B KaK HCTOYHUKOB
SHEPIHH.

Hykneunosbie kucnorsl: JJHK u PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne m ¢ynxunuum PHK. Buget PHK. AT®: ctpoenue u

GyHKLIMH.

L[PITOHOFI/IH — HayKa O KJICTKC. Knerounas TEOpUs — IMPUMEP BSaHMOHCﬁCTBHH I/I,Z[eI\/'I n q)aKTOB B
HAay4YHOM ITO3HAHUMU. MGTOI[BI HU3YUCHUSA KIICTKH.

Knerka kak memoctHas »xwuBas cuctema. OOIMe NpHU3HAKK KIETOK: 3aMKHYTas Hapy)KHas
memOpaHna, mosiekyinbl JIHK kak reneTuueckuil anmapat, CucTeMa CUHTe3a Oelka.

Tumbl  KJIETOK:  dyKapHOTHYecKass W mpokapuoruyeckas. (OcoOEHHOCTH  CTPOEHUS
npokapuoTudeckoit kinetku. Kierounas crenka 6axtepuil. CTpoeHne 3yKapHOTHUECKONW KIIETKH.
OcCHOBHBIE OTINYHUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHas CTEHKA, TIJINKOKAJIUKC, UX (QYHKIHH.
[Ina3marnueckas memOpana, e€ cBoiictBa W (QyHKuuu. LluroruiasMa u e€ OpraHoMbI.
OnxnomemOpannbie opranouibl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOMABI KJIETKHA: MUTOXOHIPUH, IIacTUAbL. [IponcxoxkaeHne MUTOXOHAPUN U IU1acTU. Busl
wiactug. HememOpaHHbIE OpPraHouabl KIETKH: PUOOCOMBI, KJIETOYHBINM IIEHTp, IEHTPHUOIIH,
PECHUYKH, KIyTUKU. DyHKIIMY OPraHOUIO0B KIETKU. BriatoueHusl.

SAnpo — perynsaTopHblii HeHTp kieTkd. CTpoeHue snpa: siiepHas 000J0YKa, Kapuoriazma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.



TpaHcroOpT BELIECTB B KJIETKE.
JdemMoHcTpanum:

Hoptpertsr: A. Jlesenryk, P. I'yk, T. [lIann, M. llneiinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk,
M. Yunkunc, P. ®pauknun, K. M. bap.

Z!I/IarnaMMHZ «Pacnpez[eneHI/Ie XUMHYCCKHX 3JIEMEHTOB B HE)KHBOM IIpUpoOaACH, «Pacnpez[eneHI/Ie
XUMHYCSCKHX 3JIEMEHTOB B KHBOM IIpHUPOACH.

Tabmuiel u cxembl: «[lepuoanueckas Tabira XUMHUYECKUX JIEMEHTOBY, «CTpOECHHE MOJIEKYJIbI
BOnbl», «buocuHTe3 Oenka», «CtpoeHne Moiekynbl Oenka», «Ctpoenue depmenTay,
«Hyxneunossie kucinotbl. [JHK», «Ctpoenue mosekynbsl ATO», «CTpoeHre 3yKapuoTUYECKOM
KIeTkn», «CTpoeHue >KUBOTHOM KiIeTKW», «CTpOEHHE pacTUTENbHON KieTku», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKn», «CTpoeHue sapa KICTKU», «Y TIIeBOJbDY, «JIUmuas.

OO6opyoBaHue: CBETOBOM ~ MHUKPOCKON, 00OpyZOBaHHWE JJisi TPOBEACHHS  HaONIOJCHUH,
U3MEPEHUI, dKCIIEPUMEHTOB, MUKPOIIPENApaThl PACTUTCIIBHBIX, KUBOTHBIX U OaKTEPHAILHBIX
KJIETOK.

JlaGopaTopHble H NIpaKTHYecKue padoThbl:

JlaGopatopHast padota Ne 1. «/3ydyeHue KataIuTHIECKOH aKTUBHOCTH (PEpPMEHTOB (Ha mpuUMepe
aMMIIa3bl MJIH KaTajas3bl)».

JlaboparopHuas pabota Ne 2. «M3yueHune cTpoeHUs KIIETOK PACTEHUI, )KUBOTHBIX U OaKTEpUii MO
MHKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax u ux OMUCAHUEY.

Tema 4. ’KuzneaeaTeJbHOCTh KJIECTKH.

OOMeH BemIecTB, WJIM METa0O0anu3M. ACCUMWIAIMUSA (TUIACTUYECKHH OOMEH) WM JAMCCHUMUIISIUS
(oHepreTuyecknii oOMeH) — JB€ CTOPOHBI €IMHOrO Ipolecca MeradbonusMma. Posib 3akOHOB
COXpaHEHHUS BEIECTB M SHEPTUU B IOHUMAaHUU MeTaboIn3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPOHBIN U TeTepoTpodHbIi. Posib (hepMeHTOB B 0OOMEHE BELECTB U
IPEBPAILEHUH SHEPTUU B KJIETKE.

®orocunres. CBeToBas U TeMHOBas (pa3bl poTocuHTe3a. Peakun porocunTesa. I heKTUBHOCTH
¢dorocunTe3a. 3HaueHHe (QOTOCHHTE3a AN KU3HU Ha 3emuie. BnusHue ycnoBuil cpeisl Ha
(oTOCHHTE3 M CITOCOOBI MOBBIIIEHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.

XeMOCHHTE3. XCMOCI/IHT63I/IPYIOH_[I/IC 6aKTepI/II/I. 3HaueHUE XEMOCHUHTE3a JJI )KM3HHU Ha 3emue.

DHepreTudeckuii 0OMEeH B KieTke. PaciueryieHre BeIIecTB, BBIICICHHE U aKKyMYJIHPOBAaHUE
SHEPTHHM B KJIETKE. OJTambl JHEpreTudeckoro oOMeHa. [nmkonm3. bpokeHue u €ro BUIBI
Kucnoponnoe oxucienue, wiM KieTodyHoe abixanue. OkucnutelbHoe (ochopruinpoBaHue.
D¢ hHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuuu matpuunoro cunresa. ['enernyeckas nndopmanus u JJHK. Peanuzanus renernueckoit
uH(pOopMalnu B KJIeTKe. | eHeTH4eCKHil KoJ 1 ero cBoMCTBa. TpaHCKPUIILIMS — MATPUYHBII CUHTE3
PHK. Tpancnsiust — 6unocunTtes 6enka. Jransl TpaHcasaiuu. KogupoBanue aMMHOKUCIOT. Poib
pubocom B OmocuHTE3€e OelKa.



Heknerounsie Ghopmbr xu3Hu — BUpychl. Mctopus otkpeitusi BupycoB (/. V. MIBaHOBCKWMIN).
Oco0EHHOCTH CTPOCHMsI W >KM3HEHHOTO ITMKJIa BUPYCOB. bakrepuodaru. bome3nu pacreHuid,
KMUBOTHBIX M UYEJIOBEKA, BBI3bIBacMble BHUpycaMmu. Bupyc mmmyHoneduuura yenoseka (BUY) —
Bo3Oyautens CIIMJla. OOpaTHast TpaHCKpWINIMS, peBepraza M uHTerpasza. l[Ipodunakrrka
pacnpocTpaHeHHsI BUPYCHBIX 3a00JICBaHUM.

JdemMoHcTpanum:

Hoptpetst: H. K. Konbuos, . . UBanosckui, K. A. Tumupszes.

Tabmunel u cxembl: «Tumbl nuTanusy, «MeTtabonu3m», «MHUTOXOHIAPUS», «DHEPTETUUCCKUN
obmeny, «Xmoporact», «Porocuntesy, «Ctpoenne JIHK», «Ctpoenne u (HpyHKIMOHHpOBAaHUE
reHa», «CuHTe3 Oenkay, «l['eHeTmueckuii komy», «Bupyce», «bakrepuodarn», «CtpoeHue u
*u3HeHHbIH uk Bupyca CIIM/1a, 6axrepuodaray, «Pemmmkanus JHK».

Ob6opynoBanue: mojenu-ammnkanuu «Y nsoenne JJHK u Tpanckpunimsy, «buocunres 6enkay,
«Ctpoenue KJIETKH, MO/IeJTb CTPYKTYPBI JHK.

Tema 5. PazMHo:keHHE U HHIUBUAYAJTbHOEC PAa3BUTUEC OPraHU3MOB.

Knerounsrii iukJ1, Wi )KU3HEHHBIN UK Ki1eTku. UaTepdasza u muto3s. [Iporeccsl, nmpoTekarome
B uHTepdase. Permmkamus — peaknus marpuuHoro cuHTe3a JIHK. Crpoenme xpomocowm.
XpoMmocoMHbIT Habop — KapuoTui. JIUMIOMAHBIA M TalUIOWIHBIA XPOMOCOMHBIE HAOOPBI.
Xpomaruapl. lluronoruueckue OCHOBBI Pa3MHOXKEHUS W HMHAMBHUJYAJIBHOTO pa3BUTHUS
OpraHU3MOB.

Henenue kinerku — muto3. Craauum muto3a. Ilpomecchl, MpoucxosiiMe Ha pa3HbIX CTaAUSIX
MHUTO3a. BUOIOrnYecKu CMBICII MUTO3a.

[Iporpammupyemas rudesnb KJIETKH — alloNnTo3.

@DopMbI pa3MHOXKEHHs OpPraHU3MOB: Oecronoe M MojoBoe. Buasl 0ecnoiaoro pa3sMHOXKEHUS:
JIeJIeHNe Ha/BOE, NOYKOBAHME OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHHE, BETE€TATUBHOE
pa3MHOeHHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYCHHE IS CEIEKIUH.

ITonoBoe Pa3MHOKCHHE, €TO OTIINYUA OT OecIoIoro.

Meiios. Craguu Meiiosa. IIpoueccel, mpoucxoasiuye Ha ctagusx Menosa. [loBenenne xpomocom
B Mero3e. KpoccuHrosep. bruosmornueckuil CMbIC M 3HaUEHHUE MEH03a.

l'amerorenes — mpouecc oOpa3oBaHUS TOJOBBIX KJIETOK Y >KMBOTHBIX. [lojoBble ene3bl:
CEMCHHHUKHU U ANYHHUKHU. O6pa3013aHI/Ie M PasBUTUC IIOJIOBBIX KJIETOK — TI'aMCT (CHepMaTO?;OI/Ul,
SMIIEKIeTKa) — crhepMaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SHIEKIETOK U
criepmaro3ongoB. OmnoaorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOTreHE3). DMOPHOHAIBHOE pa3BUTHE (dMOpHOTeHe3). DTarbl
SMOPHOHAIBHOTO Pa3BUTHS Y MIO3BOHOYHBIX KMBOTHBIX: IpOOJICHHE, TACTPYIIALNS, OPTaHOTCHE3.
[ToctamOproHanbHOE pa3zBUTHE. THUMBI MOCTAIMOPHUOHANBHOTO PA3BUTHA: MPSIMOE, HEMpAMOe
(mumHOYHOE). BnusiHMe cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOpPBI, CHOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJCTBA.



Poct u pasButne pacrenuil. OHTOreHe3 I[BETKOBOI'O PACTEHUSA: CTPOCHHE CEMEHHU, CTAIUH
pa3BUTHSL.

JdemoHcTpanmnu:

Tabmumpl 1 cxembl: «POpMBl Pa3MHOXKEHHUS OPraHU3MOBY», «JIBOWHOE OIIOIOTBOPEHHE Y
I[BETKOBBIX PAaCTeHHI», «BereraTuBHOE pa3MHOKEHUE pacTEeHHI», «/lenenue KieTku GakTepuii»,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbBI», «KiaeTouHbl HHKI», «Perukanus
JHK», «Mutos», «Menos», «IIpsmoe u HenpsiMoe pazBUTHEY, «] aMETOTeHE3 y MIIEKONTUTAKOLIUX
1 yesioBekay, «OCHOBHBIC CTaAUN OHTOTCHE3a».

OO6opynoBaHue: MUKPOCKON,  MHKpomnpenaparbl  «CrepMaTo30uibl  MJIEKOMUTAIOIIETO»,
«Sineknerka muiekonuTaromero», «Kapuokunes B kjieTkax KOpelika JyKay, MarHUTHask MOJIeIb-
amumkanys «Jlenenue kierku», moaens JIHK, monens Merada3Hoit XpOMOCOMBI.

JlabopaTopHble H IpaKTHYeCKHe padoThI:

JlaboparopHas pabota Ne 3. «HaOnrogeHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIpernapaTax.

Jlaboparopunas pabora Ne4. «l3ydueHue CTpOEHHUS TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOTIpenaparax.

Tema 6. HacsieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Tpenmert u 3apauu reHeTuku. Mictopus pa3BuTusi reHeTUKU. Pollb IUTONOrMH ¥ YMOPUOIIOTHH B
CTaHOBJIEHUM TEHETUKU. BKilag poccuilckux M 3apyOexHbIX YYEHBIX B pa3BUTHE TE€HETHKHU.
Metonbl reHeTHKH (THOPUIONOTUYECKUH, IUTOTEHETUUYECKHH, MOJIEKYISPHO-TeHETUYECKUN).
OcHOBHBIE T€HETHYECKHE NOHATHS. | eHernueckas CHUMBOJIMKA, HCIIOJb3yEMass B CXCMaxX
CKpEILLMBAaHUM.

3aKOHOMEPHOCTH HACJIEeOBaHMs MPHU3HAKOB, ycTaHoBJIeHHbIE ['. Mennenem. MoHorubpuaHoe
CKpeluBaHue. 3aKOH eAMHO00pasust THOPHUIOB MepBoro nokoieHus. [IpaBuino JOMUHUPOBAHHUS.
3aKkoH pacmieryieHus npu3HakoB. [umore3a umcrtoTrhl rTamer. [lomHoe U HeEmoJiHOE
JIOMUHUPOBaHUE.

Jurubpunxoe CKpEILMBAHUE. 3aKoH HE3aBUCUMOTI0 HAaCJIEIOBAHUS IIPU3HAKOB.
[{utoreHeTnyeckne OCHOBBI AUTHOPUIHOTO CKpENIMBaHUS. AHAIM3UPYIOIIEE CKPEIIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIUBAHUS TSI ONIPEIeIeHHs TeHOTUIIa OCOOU.

CuemnneHHoe HacnefoBanue npusHakoB. Pabora T. Moprana mo cuenjieHHOMY HacjielI0BaHUIO
reHoB. Hapymienue cueruienns reHoB B pe3yJibTaTe KpOCCHHIOBEPA.

XpoMOCOMHas TeOpHsl HACJIEICTBEHHOCTH. | eHeTHueckne KapThl.
I'eneruka mnoma. XpoMOCOMHOE ONpEJENeHHE I0jIa. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W TeTeporamMeTHble OpraHu3Mbl. HaciiemoBaHue NPU3HAKOB, CIETUIEHHBIX C

ITIOJIOM.

M3menunBocTh. BUabl M3MEHUYHMBOCTH: HEHACJIEJICTBEHHAs M HacleICTBEHHas. Poib Cpcabl B
HEHACJIEJACTBEHHON HW3MEHYMBOCTH. XapaKTepI/ICTI/IKa MOHH(I)HK&HHOHHOﬁ N3MCHYHBOCTH.



BapuanuonHsslil psan v BapuanuoHHas kpuBas. Hopma peakiuu npusHaka. KonuuecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKALIMOHHON U3MEHYMBOCTH.

HacnencrBennas, niy reHoTUNnu4eckas, n3MeH4nBocTb. KomMOnHaTHBHAsS N3MEHUNBOCTh. Meiio3
U TIOJIOBOM IPOLIECC — OCHOBAa KOMOWHATHBHON M3MEHYMBOCTU. MyTallMOHHAs M3MEHYHBOCTD.
Knaccugukanus myranuii: reHHble, XpOMOCOMHBIE, TeHOMHbIE. YacToTa U NPUYMHBI MyTalUi.
Myrarennsie (hakTopbl. 3aKOH TOMOJIOTHYECKUX PSAIAOB B HACIEICTBEHHOM H3MEHYMBOCTH H.
H. BaBunosa.

BHCHI[epHaH HaCJICACTBECHHOCTh U UBMCHYHBOCTbD.

I'enetuka 4yemoBeka. Kapuortun denoBeka. (OCHOBHBIE METOJIBI TI'E€HETHMKU 4YEJIOBEKa:
IeHEANOrNYeCKUi, OJIM3HELOBbIN, LMUTOTCHETUYECKUH, OMOXMMHUYECKUH, MOJEKYJISPHO-
reHeTuyeckuil. COBpEMEHHOE ONIpPEJEICHUE TIEHOTUIIA: II0JHOI€HOMHOE CEKBEHUPOBAHUE,
TFeHOTUIIMPOBaHUe, B ToM uucie ¢ nomomsto I1IIP-ananu3a. HacnenctBenusie 3a0oseBaHMs
YelnoBeKa: TeHHble Oone3HH, OONE3HM C  HACIEIACTBEHHOW  IMPEapacoiOkKEHHOCTHIO,
XpoMocoMHble Oosnie3Hu. Comaruyeckue U TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMTIBL 310pOBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHUIAKTHKN M JICUCHUS] TEHETHYEeCKUX
6one3Held. MeauKO-TeHeTUYEeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEAMLMHCKOW TE€HETHKH B
IPEIOTBPALICHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHUM YeI0BEKa.

JdemoHcTpaumnu:

Hoptpetst: I'. Menpens, T.Mopran, I'. ge ®pus, C. C.UYerBepukoB, H. B.Tumodees-
Pecoscknii, H. 1. BaBunos.

Tabnuubl u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 LIUTOr€HeTUYEeCKasi OCHOBay», «3aKOH
pacuienjeHus U €ro IUTOI€HeTHYecKash OCHOBa», «3aKOH YHUCTOTHI ramer», «JluruGpuaHoe
ckpemuBanue», «lluronoruueckue OCHOBBI JAUTHOPUIHOTO  CKpeIIMBaHMs», «Meio3»,
«B3aumonencTBue aiieNbHBIX TE€HOB», «l'€HETMYECKHME KapThl pPACTCHUH, JKUBOTHBIX U
yenoBeka», «['eHeTnka mona», «3aKOHOMEPHOCTH HAacle[O0BaHMs, CLEIUIEHHOIO C II0JOMY,
«Kapuotunsl dYenoBeka M KHUBOTHBIX», «Buasl u3aMeHunBoCcTH», «MoandukanuoHHas
u3MeHYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHka rpymnm KpoBu», «MyTaloHHas
U3MEHYHUBOCTbY.

OO6opynoBaHue: MoJeIU-aNIIMKaMd ~ «MOHOTMOpPHIHOE  CKpeIlluBaHUe», «Hemnonnoe
JOMUHHUpOBaHUEe», «JlurndpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, MmyTauuu (GopMbl KPbIIbEB U OKPacku Teja), repOapuit
«I"opox moCceBHOW».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlaGopatopHast pabota Ne 5. «M3ydeHue pe3yabTaTOB MOHOTUOPUAHOTO W JUTHOPHUIHOTO
CKpEeIBaHUs Yy Ip030(UIIbI Ha TOTOBBIX MUKpPOIIpENapaTaxy.

JlaGopatopnast pabotra Ne 6. «M3ydyenne MOAU(DHUKAITMOHHOW WM3MEHYMBOCTH, IOCTPOCHUE
BapHAIIMOHHOTO PsiZia U BApUAIIMOHHOW KPUBOI.

JlaGopatopHas pabota Ne 7. «AHanu3 MyTtanuii y Apo30(duisl Ha TOTOBBIX MUKpOIpenapaTax.

[TpaxkTrueckas padota Ne 2. «CocTaBieHue 1 aHaIu3 POAOCIOBHBIX YEIOBEKay.



Tema 7. Cesiexkuiust opranuzmMoB. OCHOBbBI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka M IIpoIecC. 3apOoKICHHE CeNeKIUH W JoMecTuKaius. Yuenue H.
W. BaBuioBa 0 LIEHTpax HPOUCXOXKACHHS U MHOrooOpaszusi KyJIbTYPHBIX pacTeHuidl. L[eHTpbI
MIPOMCXOXKICHUS JOMAITHUX KUBOTHBIX. COpT, MOpO/a, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIIuU. MacCcoBBIN M MHAWBUYAIbHBIA OTOOPHI B CEJIEKIIMN PACTCHUI
U kUBOTHBIX. OIleHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpeluBaHue — MHOpuauHr. Yucras
muaus. CKpeliuMBaHWE YHUCTHIX JHHUU. l'etepos3mc, mnm rubpugHas cuia. HepoacteHHoe
ckpeumBaHue — ayrOpuauHr. OtganéHHas rubpuauzauus v e€ ycnexu. VckyccTBeHHBIN
MyTareHe3 W IIOJIy4CHUE IOJIMILUIOUAOB. JIOCTMKEHUS CENeKUMH pACTEHUM, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHomoruss Kak OTpacib NPOU3BOJACTBA. ['€HHas WHXKEHEpUs. OTambl CO3JaHUs
pexkomOunantHoi JIHK u Tpancrennsix opranu3moB. Kierounas wumkenepus. Kierodnbie
KYJbTYpbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHHUE pacTeHU. KIIOHUpOBAaHUE BBICOKOIIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHM3MOB. OKOJOTHYECKHEe M JTudeckue mnpodiemsl. MO —
FEHETUYECKU MOAU(PUIIUPOBAHHBIC OPTAHU3MBI.

JleMOoHCTpaLUH:

Hoptpersr: H. Y. Basuiios, 1. B. Muuypun, I'. /. Kapneuenko, M. ®. 1BaHoB.

Tabmuiel 1 cxeMbl: kKapTa «L{eHTpBI TPOUCXOKICHUSI U MHOTO0Opa3Hst KYJIbTYPHBIX PACTCHHUI,
«Ilopoapl  JAOMAIIHUX SKUBOTHBIX», «CopTa KyJIBTYpHBIX pacTeHui», «OtrnanéHHas
rubpuanzamus», «Paborel akagemuka M. @. MBanoBay, «llomumionaus», «OOBEKTHI
ouorexHonorun», «Kierounsie KynbTypsl U KJIOHHpOBaHUE», «KOHCTpyumpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM.

OO6opynoBaHue: MYJISDKU TJI0/I0OB U KOPHETIJIONOB AUKUX (OPM U KYJIbTYPHBIX COPTOB PACTEHUH,
repOapuiit «CeabCKOX031UCTBEHHBIE PACTECHUS.

JlaGopaTopHble U pPaKTHYeCKUEe padoThI:
3KCKprI/I$[ «OcHOBHEBIE METOAbBI U HOCTHKCHHSA CCICKIUN paCTeHI/Iﬁ U JKHUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035IUCTBO, Ta00OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYUYHOTO IIEHTPA)».
11 KJIACC

Tema 1. DBoJTIOLIUOHHAA OUOJIOTHSA.

Hpe,I[HOCHJ'IKI/I BO3HHUKHOBEHHS 3BOJIIOIIMOHHOU TCOpHUHU. 9BOJ’IIOI_II/IOHH8.H TCOpHUA U e€ MecTO B
ouonorun. Bnusuue ABOIIOIMOHHOMN TCOPHU HA PA3BUTHUC OHOJIOTUH U APYrux HayK.

CupzerenscTBa 3BoMONMH. [laneoHToMOrMYeCKUe: MOCIEI0BATENBHOCT IOSBICHHUSI BUIOB B
MaJICOHTOJOTUYECKON JIETONUCH, IepexoaHble ¢opmbl. buoreorpaduyeckue: cXoacTBO U
paznuune ¢ayH 1 Gpaop MaTepuKoOB U OCTPOBOB.

9M6pI/IO.HOl"I/I‘-ICCKI/IeZ CXO0ACTBa W pa3jindus 3M6pI/IOHOB pPa3HbIX BHUIAOB TIO3BOHOYHBIX.
CpaBHI/ITeHBHO-aHaTOMI/ILIeCKI/IC2 FOMOJIOTUYHBIC, AHAJIOTUYHBIC, PYAUMCHTAPHBIC OpTaHBbI,



aTaBU3MbI. MOJEKYIIPHO-OMOXMMHYECKHE: CXOJCTBO MEXAaHM3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomouronHast Teopust Y. [lapeuna. IIpennochiiku BO3HUKHOBEHUSI AapBUHU3MA. JIBHKylIMe
CHJIBI DBOJIIOIIUY BUI0B 110 J[apBUHY (M30BITOYHOE PA3MHOKEHHUE ITPU OTPAHUUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas U3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBAHNE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopus 3Bostonun (CTD) u e€ OCHOBHBIE TTOJIOKEHUS.
Muxkpososmtonus. [Tonynsius Kak equHUIA BUIA U SBOJTIOIUH.

JBwxymme cuibl ((hakTopbl) SBOJNIONMHM BUAOB B MpUpoie. MYTAIMOHHBIA TpoOIecC u
KOMOHMHATHUBHASI U3BMEHYMBOCTD. [lonmynsinoHHbIe BOIHBI U Apeiid reHoB. M3omsuus u Murpanus.

EctectBeHHbIi 0TOOp — HanpaBisiomuil pakTop 3Boonund. @OpMbl €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0neHHOCTh OPraHU3MOB KakK pe3yabTaT 3Boiouud. [Ipumepsl mpucrnocoOneHui y
Opranu3MoB. ApoMOp(03bl U UAUOATANTALIUH.

Bun wu BumooOpazoBanme. Kputepuun Buma. OcHoOBHble (QOpMBI  BHUI000pa30BaHUS:
reorpauyeckoe, IK0JI0rHuecKoe.

MakposBomrorsi.  DopMbl  HBOIIONUH:  (HIICTHYECKAs,, WBEPreHTHAas, KOHBEPreHTHas,
napaniensHas. HeoGpatumMocTs 3BoIOLNY.

[TpoucxoxaeHue OT HecleuuaIn3upOBaHHBIX MpeakoB. [Iporpeccupyromias crennamn3anus.
AnlanTiBHAs paguaIys.

JdeMmoHcTpanum:

Hoptpertst: K. JIunnein, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O. ['exkens,
®. Mrosutep, A. H. Cesepiios.

Tabmuiel 1 cxembl: «PazBuTue opraHM4eckoro Mupa Ha 3emiie», «3apObIIIN MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBINH 0TOODY,
«MHoroo0Opa3ue CcopToB pacTeHMi», «MHoroodbpasue MopoJ KHUBOTHBIX», «llomymsauuny,
«MyTalyoHHas U3MEHUUBOCTbY, «ApomMopdo3bl», «Mnunoanantanumny, «O0mas geresepamnus»,
«/IBmxyiue cuibl Bosonumn», «Kapra-cxema mapmipyra nyremectsus Y. [lapsunay, «bopnba
3a CYLIECTBOBAHUEY, «[IpucnocodaeHHOCTH OpPraHHU3MOBY, «["eorpaduueckoe
BU1000pa30BaHue», « IKOJIOTHYECKOE BUI000pa30BAHUE.

O6ODVI[OB&HI/ICI KOJUICKI W HACCKOMBIX C pA3JIMYHBIMU TUIIAMU OKPACKH, Ha60p IJI040B U CCMSH,
KOJIIICKIIUA «HpI/IMepI)I 3alllUTHBIX HpI/ICHOCO6J'IeHI/II71 Y JKUBOTHBIX», MOJCIIb «OCHOBHEIE
HaITpaBJICHUA 5BOJIFOIHUN, 00BEMHAs MOACIb ((CTpOCHI/IC TOJIOBHOT'O MO3ra ITO3BOHOYHBIX».

buoreorpaduueckas kapra Mupa, KOJmeKius «PopMbl COXPAHHOCTH UCKOMAEMBIX KUBOTHBIX U
pactenuii», mozens ammmukanus «llepekpéct XpomMocom», BIakHBIE Tpenaparsl «Pa3ButHe
HaceKoMoroy, «Pa3BuTtue msrymkun», Mukponpemnapar «Jlpo3oduia» (Hopma, MyTaruu (Hopmbl
KPBUTHEB M OKPACKH TeJa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JlaGopaTtopHnas padota Ne 1. «CpaBHEeHHE BUAOB MO MOP(OJIOTHIECKOMY KPUTEPHIOY.

Jlaboparopuas padora Ne 2. «Onrcanue MpUCIIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHUTEIBHOTO
XapakTepay.

Tema 2. Bo3HNKHOBEeHME U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHbIe MpeiCTaBICHUS O 3apOXKICHUH KU3HU. HaydHble rUnoTe3bl BOSHUKHOBEHUSI KU3HU
Ha 3emie: abuoreHe3 W MaHcHepMmus. XHUMHUYECKas OHBOMIONMS. AOUOTEHHBIM CHHTE3
OpPraHWYECKUX BELIECTB U3 HEOPTAHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON
sBosronnu. HavanbeHble aTamnsl Onosiorundeckoit sBosroruu. ['unoresza PHK-mupa. ®opmupoBanme
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M WX 3BOJIOIUAL.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPTAaHU3MOB.

PazButue *u3Hu Ha 3emiie 1o 3pam u nepuojiaMm. Karapxeil. Apxeiickas u npoTepo30McKas 3pbl.
[Taneo3oiickas 3pa U e€ mepuonbl: KeMOPUHUCKUN, OPAOBUKCKUH, CUITYPUNCKUH, NEBOHCKUH,
KaMEHHOYTOJIbHBIN, [IEPMCKHM.

Me3so3oiickast 3pa U €€ MepuoJibl: TPUACOBBIN, FOPCKUM, METOBOM.
KaitHo3oiickas 3pa u €€ rnepuo/ipl: NajaeoreHOBbIi, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuka KJIMMaTa M TEeO0JOTrMYecKuX ImpoueccoB. (OCHOBHBIE ATambl 3BOJIOLUU
PACTUTENBLHOTO U )KUBOTHOTO MUpa. ApoMop(o3bl y pacTeHU 1 )KUBOTHBIX. [losiBIIeHHE, pacuBeT
Y BBIMUPaHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpTraHu4Y€CKOIro Mrupa Kak OTpaKCHHUEC 5BOJIFOIMH. OCHOBHBIC CUCTEMAaTHUYCCKHUE T'pyHIibL
OpraHnu3MoB.

3BOJ’IIOI_II/I$I YCJIOBCKaA. AHTpOHOJ'IOFI/IH KaK HayKa. PazButue Hpe,ZLCTaBHeHI/Iﬁ O MPOUCXOKACHUN
4yeloBeKa. MeTobl HU3YUYCHUS aHTPOIIOI'CHE3a. CXO,Z[CTBa " pas3jindyusg YCJIOBCKa W KUBOTHBIX.
CucreMaTH4ecKoe IOJ0KEHUE YSI0BEKa.

JBuxymiue cuibl (pakTopbl) aHTponoreHesza. HacnencrBeHHast U3MEHUMBOCTh M €CTECTBEHHBIN
oT60p. OO1IeCTBEHHBINH 00pa3 KU3HU, U3TOTOBIEHUE OPYIUH TPY/a, MBIIIJICHUE, PeYb.

OcCHOBHBIE CTaIUU ¥ BETBH JBOJIIOLMM YEJIOBEKA: aBCTPAIIONUTEKH, UenoBek ymenslid, YenoBek
npsaMoxosammi, YemoBek HeaHaepTalbckui, YenoBek pa3yMHbid. Haxonkum wHckomaembIx
OCTaTKOB, BpeMsl CYIIECTBOBaHMs, 00JacTh paclpoCTpaHeHHs, 00bEM TOJIOBHOIO MO3ra, obpa3
JKU3HU, OPYIUSL.

Uenoseueckne packl. OCHOBHBIE OOJBIINE pachkl: €BpONEOUHAs (E€Bpa3uiickas), HErpo-
aBcTpajioujiHasl  (9KBaTOpUAlbHAsl), MOHIOJOWJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
IpUCIOCOOICHHOCTH MPECTaBUTENEH YETIOBEUECKUX pac K YCIOBUSAM CYILIECTBOBaHUS. EMMHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdemoHcTpaumu:

[Toptpetsl: @. Penu, JI. ITactep, A. U. Omapun, C. Muep, I'. FOpu, Y. lapBuH.

Tabmuiel u cxembl: «Bo3aukHoBeHNEe COMHEYHON CUCTEMbI», «Pa3BuTHe OpraHMYecKOro Mupa,
«PacturenbHas kierka», «KuBoTHas kinetkay, «lIpokapumormyeckas kietka», «CoBpeMeHHas



CHUCTEMA OpraHM4eckoro Mupa», «CpaBHEHUE AHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKa U
YeJI0BeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MAJEOHTOJOTMYECKUX HAXOJOK IpPEIKOB
COBPEMEHHOT0O 4YelIoBeKay, «JlpeBHeuiume oan», «/pesHue monn», «llepBbie coBpeMeHHBIE
T0N», «HenoBeueckne pacoi».

O6opynosanue: Myispku «[Iporcxoxenue yenoBeka» (0I0CThI aBCTPAJIONUTEKA, MIUTEKAHTPOIIA,
HEeaHJepTallblla, KPOMAaHBOHIIA), CICNKU WM HW300pa’keHHs] KAMEHHBIX OpYIUil MEepBOOBITHOTO
YyenoBeKa (KaMHU-YOMIEphl, pyOmsia, CKpedJia), TeOXpOHOJIOTHYECKas TaOJMIa, KOJUICKIUS
«DOopMBI COXPAHHOCTH UCKOITAEMBIX )KMBOTHBIX U PACTCHUI.

JlabopaTopHble U IpaKTHYeCKHue padoThI:

[Ipaktuyeckass pabora Ne 1. «/3ydeHHe HMCKOMAEMBIX OCTATKOB PACTEHUH M KUBOTHBIX B
KOJUICKLIUSAX».

DKCKypcHusi «IBOJIOLMS OpraHMYeckoro mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM WIIU
KpaeBeauecKuil My3eil).

Tema 3. Opranu3msl U OKpPYKAKIIAS Cpeaa.

DKonorus Kak HayKa. 321,[[3‘11/1 " pas3aciibl SKOJOI'Mu. MeTobl PKOJIOTHUECKUX I/ICCHG,I[OBaHI/Iﬁ.
DKOIOTrIYECKOe MHPOBO33PCHHUC COBPCMCHHOI'O YCJIOBCKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJIHAs, Ha3¢MHO-BO3/yIIIHAs, [IOYBEHHAs,
BHYTPUOPIaHU3MEHHAsL.

Oxonornueckue (paktopel. Kraccudukarus dKojgoruyeckux  (akTopoB: abMOTHYECKHE,
OMOTHYECKUE U aHTPONOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOnoTHueckue (b&KTOpBII CBCT, TEMIICpaTypa, BJIAKHOCTb. cDOTOI’IepI/IO,[[I/BM. HpI/ICHOCO6HeHI/IH
OpTraHu3MOB K JIEHCTBUIO a0MOTHUYECKUX q)aKTOpOB. buonornyeckue PUTMBI.

buotnueckue daktopsl. Buabl OMOTHYECKUX B3aWMOACUCTBUN: KOHKYPEHIUS, XHUIIHUYECTBO,
cuM6Omno3 u ero gopmel. [Tapasutusm, koomneparus, MyTyaanu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaXJIEOHNMUECTBO). AMEHCAu3M, HEHUTpaau3M. 3HaueHHe OMOTHYECKUX B3aMMOJCHCTBHUM IS
CYIIIECTBOBAHMSI OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU MOoNyIsui. OCHOBHBIE MOKA3aTeNN MOMYJISLUN: YACIECHHOCTb,
IUIOTHOCTh, POKJIAEMOCTb, CMEPTHOCTb, NPHUPOCT, MUrpanus. JluHamMuKa YNCIECHHOCTH
HOMYJISILIMY U €€ PeryJsiusl.

JdemoHcTpaumu:
Hoptpetsi: A. I'ymbonear, K. @. Pynbe, 3. I'ekkens.
Tabmuubl u cxembl: kKapta «lIpupoanbsie 30HbI 3emim», «Cpenbl OOMTAaHUS OpPraHU3MOBY,

«Doronepuogusm», «llomymsanun», <«3aKOHOMEPHOCTH pOCTa UHUCIEHHOCTH MOMYJIALUU
uHy30pun-Tyhenbkn», «[lumessie nemnm».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JlaGopaTopuass pabora Ne 3. «Mopdosmornueckue OCOOEHHOCTH PACTEHWW W3 Pa3HBIX MECT
oOHUTaHUY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyca.
[Tpaktuueckas padota Ne 2. «I1oAcU€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.
Tema 4. Coo01ecTBa M DKOJIOTHYEeCKHe CUCTEMBI.

Coo0miectBo opranu3MoB — OuorieHo3. CTpyKTyphl OMOIICHO3a: BHJIOBAsi, IPOCTPAHCTBEHHAS,
Tpodudeckas (ruiieBas). Bunbi-nomuaanTel. CBsi3u B OMOIIEHO3E.

Okonoruyeckue cucrembl (9kocuctemsbl). Ilonste 00 »sKocucteMe U OHOTrEOlEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTHl SKOCHUCTEMBI: IPOAYLIEHTBI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopot BemiecTB M HOTOK 3HEPrUM B 3KocucTteMe. Tpoduueckue (MHILEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE ITOKa3aTeNd 3KOCHCTEMBI: OHmomacca,
OPOAYKIHMSI. DKOJOTHYECKHE MUPaMHIbL: TMPOIYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoMCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJIALus, pazButue. Cykieccus.

[Ipuponnsie sKocucTeMBbl. DKOCHCTEMBI 03€p UM peK. OKOCHCTEMa XBOMHOro  WIU
HIMPOKOJIUCTBEHHOT O JIECA.

AHTpOTIOTEHHBIE  JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOodKocucTeMbl. buomormdeckoe wu
XO03sICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (akrop ycToWuuMBOCTH 3KocucTeM. CoxpaHeHHE OHOJIOrMYECKOro
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocepe. ['panuibl, coctaB u crpykrypa omocdepst. XKusoe
BemiectBO M ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak II00aJbHOH 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopoTsI BeniecTB 1 OMOre0XMMHUUYECKHE IIUKIIBI AJIEMEHTOB (yIiiepo/ia, a30Ta). 30HATbHOCTh
o6uocdepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Ouochepe 3emun. AHTpornoreHHble uU3MeHeHHs: B Ouocdepe. [nmobanbHbIE
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymecTBoBaHue mnpupoabl U dyenoBedyecTBa. CoxpaHeHue OuopazHOOOpasusi Kak OCHOBA
ycroiftunBocty Onochepsl. OCHOBA PALMOHATIBHOIO YIPABICHUs MPUPOIAHBIMU PECypcaMH U MX
UCIIOJIb30BaHue. JlocTukeHust OMOIOTHH U OXpaHa MIPUPO/IBI.

JdemoHcTpaumnu:
[optpetsr: A. JIx. Terciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel u cxemsl: «[lumessie nenu», «buorneHo3: cocrtaB u crpykrypa», «lIpupoansie
coobmectBa», «llemun nurtanus», «Okomoruueckas nupamugay, «buocdhepa U UeroOBEK»,
«2KocHCTEMA IINPOKOIUCTBEHHOTIO JIecay, « IKOCHCTEMA XBOMHOT O Jiecay, «buo1eHo3 Bogoémay,
«ArporieHo3», «lIpumepHBIE aHTPONOTEHHBIE BO3JCUCTBUS Ha MpUpoay», «Baxuenme
VCTOYHUKHU 3arpsi3HEHUsl BO3[yXa U I'PYHTOBBIX BOn», «llouBa — BakHeWIas COCTaBISAIOIIAS
ouocthepnr», «DakTopsl gerpamauumu  nouB», «llapHukoBbl  AddexT», «DPaKTOpPbI




PaznoOaKTUBHOTO 3arpsisHeHHs Onocdepb», «O0mas cTpykTypa 6uocheps», «Pacmnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Ouochepri», «KpyroBopor yriaepoma B Omocdepe»,
«KpyroBopoT a3ota B mpupoe».

OO6opynoBanue: Moenb-anIuiuKanus «Tunuyesle OuoOLEHO3b», repbapuil «PacTtuTtenbHbIe
coobmiecTBa», Koyekuuun «buoneHos», «Bpeautenn BaXHEHIINX CEIbCKOXO3SHCTBEHHBIX
KyJIbTYp», TepOapuu M KOJUICKIMH PACTEHUH W >KUBOTHBIX, NPHHAUICKALNINE K pPasHBIM
9KOJIOTUYECKHUM TpyImaM ogHoro Buaa, Kpacnas kaura Poccuiickoit deneparnu, n300paxeHus
OXpaHsEMbIX BUJIOB PACTEHUI U KUBOTHBIX.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTMM HA
bA30BOM YPOBHE CPEJJHEI'O OBILIEI'O ObPA30OBAHUMA

Cormacao ®I'OC COO, ycranaBiuBaroTcs TpeOOBaHUS K pe3yiIbTaTaM OCBOSHHUS 00 yJarOIIMMHUCS
POrpaMM CpeHEro 00IIero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpyKkType JIMYHOCTHBIX pe3y/IbTaTOB OCBOEHUS NpeaMeTa «broaorus» BbIAEIEHBI CIEAYIOINE
COCTaBJISIIOLIME: OCO3HAHUE OO0YyYarOIIMMMCS POCCUNMCKOM TpakIaHCKOM HAEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIBHOCTH U CaMOOIIPENEICHUIO, HAIMYME MOTUBALUU K
00y4eHHI0 OHOJIOTUH, LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHMHM JIMYHOCTH Ha
OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKHX TPATULMHA pa3BUTUS OMOIOTMYECKOI'O 3HAHMS,
TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCsS PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMHM YCTaHOBKaMH, MPHUCYIIUMHU CHCTEME OMOJIOTMYECKOro 0Opa3oBaHMA,
HaJIMYUe HKOJIOTMYECKOr0 MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh LEIU U CTPOUTDH >KU3HEHHBIE
IUTaHBI.

JInaHOCTHBIE pe3yIbTaThl OCBOEHUS IpeameTa «broaorusy qocTuraroTces B €IMHCTBE yueOHO! 1
BOCIIUTATEIBHOM  JIESITENIBHOCTA B COOTBETCTBMU C  TPAJULUHUOHHBIMM  POCCHUHCKUMHU
COLMOKYJIbTYPHBIMU, UICTOPHYECKUMHU U AYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH, MPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCHUTAaHHUS M CaMOPAa3BUTHS, PA3BUTHUS BHYTPEHHEH MO3WLMM JUYHOCTH, MATPHUOTHU3MA,
YBAKEHUS K 3aKOHY M IPABONOPSJIKY, YEJIOBEKY TPyAa M CTAPLIEMY ITOKOJIEHUIO, B3aUMHOIO
yYBaXXEHUsA, OEpeXHOTr0  OTHOMICHMS] K  KYJbTYpHOMY  HACJIEIUI0 U  TPATUIHUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoae U OKPYKAKOLIEH cpele.

JInuyHOCTHBIE pe3yabTaThl OCBOCHMsS y4yeOHOro mnpeamera «buoOMOrUsS» MOIKHBI OTpaXaThb
TOTOBHOCTb M CHOCOOHOCTh OOYy4aroUIuxcs pyKOBOJICTBOBAThCS COPMUPOBAHHON BHYTpPEHHEU
NO3UIUEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpHEHTAlMii, IO3UTHUBHBIX BHYTPEHHHX
yOexaeHU, COOTBETCTBYIOIIMX TPAJAWLMOHHBIM IEHHOCTSM POCCHMCKOro  OOIlEecTBa,
paclIMpeHe KU3HEHHOTO OIbITa U ONbITA AEATEIBLHOCTH B IIPOLIECCE PEaTU3alliid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCIMTAHMUSI:

c(OPMUPOBAHHOCTH TPAXKIAHCKON MO3UIMK 00yYaroIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOr0 00IIeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s13aHHOCTEH, YBa)KE€HHIE 3aKOHA U MPABOMOPSAKA;



TOTOBHOCTh K COBMECTHOM TBOpPYECKOW IESATENbHOCTH MPU CO3AAHUM YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENIbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh OTPEEATh COOCTBEHHYIO TMO3HUIIMIO 1O OTHOIIECHUIO K SBJICHUSM COBPEMEHHOMN
JKHU3HH U OOBSICHSTH €€;

YMCHHEC YYUTBIBATHL B CBOUX I[CﬁCTBPISIX HGOGXOHI/IMOCTB KOHCTPYKTUBHOI'O BSaHMOI[efICTBHH
J'II-OI[CI71 C pa3HbIMU Y66)K,I[GHI/I5[MI/I, KYJIbTYPHBIMH HCHHOCTAMHA U COLIMAJIbHBIM ITOJIOXKCHUEM,

TFOTOBHOCTb K COTPYJHUYECTBY B IIPOLECCE COBMECTHOIO  BBIIOJHEHHs  Y4eOHBIX,
IIO3HABATEJIBHBIX M HUCCIEHOBATEIbCKUX 3aJa4, YBAXUTCIBHOTO OTHOLICHMS K MHEHHIO
OIIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMS;
TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOTO BOCTIUTAHHUS:
c(hOpMUPOBAHHOCTh POCCUMCKON TPaX]TAHCKON MJIEHTUYHOCTH, MAaTPUOTU3MA, YBAKEHHS K
CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTH Iepe] PonuMHON, TOpAocTH 3a CBOM Kpai, CBOXO

POI[I/IHy, CBOM SI3BIK U KYJIbTYpPY, HIPOILIOC U HACTOALICC MHOIOHAIITMOHAJIBHOI'O HApoaa POCCI/II/I;

LIEHHOCTHOE OTHOILECHWE K NPUPOJHOMY HACIECAHUIO M MAMATHUKAM IPUPOIBI, IOCTHKCHUAM
Poccnn B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCHUMCKUX Y4YEHBIX B CTAHOBJIEHWE M pPa3BUTUE OUOJIOTHUH,
[OHUMaHMs 3Ha4YeHUs OWOJIOTMM B IIO3HAHMM 3aKOHOB NPUPOABI, B KHM3HM 4YeJOBEKa U

COBPEMEHHOTO 00IIIeCTBa;

uzeiHas yoex1€HHOCTb, TOTOBHOCTD K CIIY’KE€HUIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €T0
cynb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOT0O HAPO/Ia;
c¢(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STHUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OICHUBATH CUTyallUIO U TMPUHHUMATb OCO3HAHHLIC PCHICHUSA, OPHUCHTHPYACH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI 1 ICHHOCTHU,

OCO3HaHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMUTENSM, CO3/IaHUI0 CEMbHM HAa OCHOBE OCO3HAHHOIO
MPUHSTHUS IEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAULIMAMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

OCTCTUYCCKOC OTHOIICHHUE K MHPY, BKIKOYass 3CTCTHUKY 6BITa, HAYYHOTO U TEXHHUYCCKOI'O
TBOpYECTBA, CIiopTa, TpyAaa, OﬁIJ.ICCTBCHHBIX OTHOMCHHﬁ;

IMOHUMaHHE YMOLIMOHAILHOTO BO3JECHCTBUS KUBOM npupoabl 1 eé IOCHHOCTH,



TOTOBHOCTh K CaMOBBIPKEHHUIO B Pa3HBIX BHJIAX MCKYCCTBA, CTPEMJICHHE IPOSBIATH KauecTBa
TBOPYECKOM JIMYHOCTH;

5) puzuueckoro  BocnuTaHusl, (OPMHUPOBAHHMSI  KYJbTYPbl  310pPOBbSI M
IMOIMOHAJIBHOIO 0JIArONOJIYYHs:

NOHMMAaHWE W pealn3alus 370poBoro u Oe3zomacHoro obOpasa >XU3HU (30pPOBOE IMHUTAHHE,
coOI0fieHre TUTUEHUYECKUX IMPaBUJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perymsipHass QuU3MYECKash AaKTUBHOCTH), OEpPEeKHOTO0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U IICUXHUUYECKOMY 3]I0POBBIO;

IMOHUMAaHHEC CHHOCTH IIPaBUJI MHAWBUAYAIIBHOI'O U KOJIJICKTHUBHOI'O 0e301macHOro IIOBCJACHUS B
CUTyalluAX, YIPOKAIUX 3J0POBbIO U JKU3HU .]'IIOI[GfI;

OCO3HaHME IIOCIEACTBUM W HENpHUATUS BPEOHBIX IpHUBbIYEK (YHOTpeOJeHUs alIkorois,
HapKOTHKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIMTAHMSI:
TOTOBHOCTB K TPYZly, OCO3HAaHHE IEHHOCTH MacTepPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K aKTHMBHOM ACATCIIbHOCTH TEXHOJOTMYECKON U COHHaHBHOﬁ HaIIpaBJICHHOCTH,
CII0OCOOHOCTD HHUIUHUPOBATH, INTAHUPOBATH U CAMOCTOATCIIBHO BBIIIOJIHATH TAKYIO ACATCIIBHOCTD,

UHTEpEC K pas3IuuHbIM cdepaM TpoPecCHOHATBHON JEATEIBHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BEIOOP OyayILel npodeccun U peanr30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHMIO U CaMOOOPAa30BAHUIO HA MIPOTSKEHUH BCEU KU3HU;
7) 3KOJIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTMYECKH 11e1ecoo0pa3Hoe OTHOLIEHHE K MPUPOJIE KaK HCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
€€ CyLIEeCTBOBaHUS;

IMMOBBIIICHUEC YPOBH: AKOJIOTUYECKOU KYJbTYPBI: HpI/IO6peTeHI/Ie OIIbITA TJTAHUPOBAHUA ITOCTYIIKOB
1 OIIEHKHM UX BO3MOKHBIX ITOCIEACTBUI JJIsI Oprmammeﬁ Cpeanl,

OCO3HaHHE TJI00ATBLHOTO XapaKkTepa 3KOJIOTHUYCCKUX HpO6JICM u HYTeﬁ HX PCHICHUA;

CHOCOOHOCTh HCHOJIB30BATh MpPUOOpETaeMble NP M3y4eHUU OMOJIOTHM 3HAHUS UM YMEHHUS MpHU
pemeHnu mpo0IeM, CBI3aHHBIX C pallHOHAILHBIM MIPHPO/IONIOIB30BaHIEM (COOTIOIEHUE TIPABUIT
MOBEJICHUS B TNPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B SKOCHUCTEMAX, OXpaHy
BUJIOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HEMpPUATHE JNEWCTBUM, MPUHOCAIIUX BpEI OKPYKAIOIIEW MPHUPOJHOM Cpele, yMEHUe
MIPOTHO3UPOBATH HEOJIATONPHUATHBIE YKOJIOTUUYECKUE TIOCTEACTBUS MPEANPUHUMAECMBIX JIEHCTBUN
Y MIPEJOTBpALIATh UX;

HaJIMYM€ PaA3BUTOrO OJKOJOTMYECKOTO  MBIIUIEHUS, OSKOJIOTMYECKOW KYJBTYpBI, OIBITA
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAINpaBJIEHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HWMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOW W COLMAJIBbHOW IIPAKTHUKE, TOTOBHOCTHM K YYacTHUIO B
MPAKTUYECKOM IESITETLHOCTH SKOJIOTMYECKON HAPABIEHHOCTH;



8) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKd M OOILIECTBEHHOM NPAaKTUKH, OCHOBAHHOIO Ha JAMAIOre KyJlbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE 3BIKOBOM U YUTATEIILCKOM KYJIBTYPbI KAK CPEACTBA B3AUMOACHCTBUS MEXK Y
JXOBMM U II03HAHKS MUDPA;

NOHMMaHuEe crenupuku OUOJIOTUM KaK Haykd, OCO3HaHus e€ poiu B (HopMHpOBaHUU
palOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUH [EJIOCTHOTO MPEACTaBICHH 00 OKpYyKaroleM
MHUpEe KaK O EIMHCTBE TNPUPOABI, YeIOBEeKa U OOIIecTBAa, B TO3HAHUM TMPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu npo0aeM coXpaHeHHs MPUPOJTHOTO PAaBHOBECHS,;

yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JJIs1 COBPEMEHHOM IIMBUIM3ALMU: 00€CIICUeHUs] HOBOTO
YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh
pecypcHble IpoOJieMbl Ppa3BUTUSL 4YeJOBEYECTBA, IIOMCKA IIyTed BBIXOJa U3 IJI00AJIbHBIX
HKOJIOTHYECKUX MPOoOIIeM U 00ecTieueH s Iepexo/ia K YCTOHYMBOMY Pa3BUTHIO, PAIIHOHAITEHOMY
UCIIO0JIb30BaHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJNYYEHUH OHOJIOTMYECKUX 3HAHUK B 1LENSAX MOBBIIICHHUS O0O01Iei
KYJBTYpBl, €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH, KaK COCTaBHOH 4YacTH (yHKIMOHAIHHON
rPaMOTHOCTH O0y4arouuxcs, GopMUpyeMoit pu U3y4yeHUH OUOJIOTHH;

IIOHMMaHUuEe CYIIHOCTH METOJOB II03HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMmble 3HAHUS [UIS aHaiu3a U OOBSICHEHHs SBICHUI
OKPYXKAIOIIET0 MHUpPAa W TPOUCXOISAIIMX B HEM W3MEHEHWH, yMEHHE Jejarh O00OCHOBAaHHEIC
3aKJIIOYEHUS HA OCHOBE HAay4HbIX (DAKTOB M HMMEIOMIMXCSA MAHHBIX C IEIbI0 MOJNyYeHUs
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIIBHO HCIIOJIH30BAaTh OMOJIOTHYECKUE 3HAHUS JJI1 pCHICHUSA HpO6J’I€M B
PCAIbHBIX KU3HCHHBIX CUTYALIUAX;

OCO3HaHUE ILEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH IPOCKTHYIO U
HCCIIEI0BATENBCKYIO IESITENIbHOCTh HHIMBUYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CLIOCOOHOCTH K HEMPEPBIBHOMY 00Pa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 10 OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MMOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3ylbTaThl OCBOCHHS y4eOHOro rmpeamera «buONOTHS» BKIIOYAIOT:
3HAUMMbIe 11 (DOPMHUPOBAHHMS  MHUPOBO33PEHUST  OOYYAIOUIUXCS  MEXIUCIUTIIMHAPHBIC
(MeXMnpeIMeTHbIC) OOIIeHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTUHBI MUPa
U crienuuKy METOJIOB IMO3HAHUS, UCTIOIh3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, YHEPTHS,
SIBJICHUE, TPOIECC, CUCTeMa, Hay4HbIH (haKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHsi, WCCIIeIOBaHNEe, HAOIIOJCHUE, M3MEpPEHNE, IKCIIEPUMEHT W JPYTuX), YHUBEPCAIbHBIC
yueOHbIe JeHCTBHs (TO3HABAaTEIbHbIC, KOMMYHUKATUBHBIC, PETYISTUBHBIE), 00ECIECUNBAIOIINE
dbopmupoBanne (HYHKIIMOHATHLHON TPAMOTHOCTH W COLMAIBHONW KOMIETCHIIMH OO0YYaromuxcs,
CIOCOOHOCTh o0yyJaromuxcs HCII0b30BaTh OCBOECHHBIE MEXIUCHUIITIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS W YHUBEpPCaJIbHBIC Y4YeOHBIC IEHCTBUS B TIO3HABATEILHOW W
COIIMAIbHOM MPAKTHKE.



MetanpeameTHble pe3ynbTaThl OCBOGHUSI TPOrPaMMbl CPEAHETO OOIIEero 00pa3oBaHuUs JOKHbI
OTpaXkaTh:

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU 1eHCTBUAMM:
1) 6a3oBbIe JOrHYeCKHeE TeHCTBHUS:

camMocCTOsTeNIbHO  (OPMYIHMPOBaTh M aKTyaJu3UpoBaTh NpodiieMy, paccMaTrpuBarh €
BCECTOPOHHE;

UCIIONIb30BaTh NPH OCBOCHUM 3HAHMH NPUEMBI JIOTMYECKOTO MBIIIICHUS (aHajdM3a, CHHTE3a,
CpaBHEHMs, KiacCU(pUKAIUK, OOOOIIEHUS), PACKPHIBATh CMBICI OMOJIOTUYECKUX TOHITUI
(BBIIENATH UX XapaKTEPHBIE MIPU3HAKH, YCTAaHABIMBATE CBSI3H C IPYTUMH MOHATHIMN);

ONpeCaACIATh LUCIIN ACATCIbHOCTU, 3aaBasd nmapaMeTpbl U KPUTCPUH UX JOCTHKCHHUA, COOTHOCHUTD
PE3YIbTATHI ACATCIBHOCTH C ITOCTABJIICHHBIMHA LCIISIMU,

UCTIOJIB30BaTh OMOJIOTHYECKUE TTOHITHS AJIs1 O0bSICHEHHS (DAKTOB U SBICHUIN KUBOM MTPUPOIBI;

CTPOUTBH JIOTMYECKHE pacCyXJIeHHsl (MHAYKTHBHbBIC, JI€AYKTUBHBIC, 10 AHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH M MPOTHBOPEUHUS] B PACCMATPUBAEMBIX SIBJICHUSIX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHUS,

IIPUMEHATh CXEMHO-MOJIEIIBHBIE CpPEICTBA Ul IPEIACTABIICHUS CYLIECTBEHHBIX CBS3CU U
OTHONICHUN B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTAaX, a TaKKe MPOTUBOPEUHI pPa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMAIIMOHHBIX UCTOUYHUKAX;

paBpa6aTbIBaTb IJIaH PCUICHHA HpO6JICMBI C y‘léTOM aHalin3a MMCHOIIHUXCA MATCpUAJIbHBIX H
HEMAaTCPpUAJIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBBI B ACATCIIBHOCTh, OUCHUBATH COOTBETCTBUC PE3YJILTATOB LCIIAM, OICHUBATDH
PUCKHU MOCJICICTBUN JACATCIIbHOCTH,

OOpJMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBHUSIX pEAJbHOIO, BUPTYAJIbHOTO U
KOMOHMHHUPOBAHHOTO B3aUMOACHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEI0BATENbCKHE IEHCTBHUSI:
BJIAJACTH HAaBBIKAMU y‘IC6HO-I/ICCJI€I[OBaT€HBCKOﬁ n HpOCKTHOfI JACATCIBbHOCTH, HAaBbBIKaAMH
paspelnieHus: mpoodJieM, ClIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METOJ/IOB
PEIICHUA MMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JINYHBIX METOAOB IMO3HAHUS
HCIIOJIB30BAaTh PA3JIMYHBIC BHUAbI JACATCIBHOCTU 110 IMOJYYCHHUIO HOBOI'O 3HAHUA, €TI0
HHTCpIIpETAllNH, HpeO6p330BaHI/II-O U MMPUMCHCHUIO B y‘Ie6HBIX CUTyalusx, B TOM 4YHUCIIC IIpU

CO3JaHNHN y"-IC6HBIX " COLIMAJIBHBIX IMTPOCKTOB;

(I)OpMI/IpOBaTB Hay‘-IHLIﬁ TUII MBIINUICHUSA, BJIAACTH HaquOﬁ TepMHHOHOFHeﬁ, KJIIOYCBBIMHU
IIOHATHUAMU U METOJaMH,



CTaBUTh W (GOPMYIHPOBAaTH COOCTBEHHBIC 3a7aud B O0Opa30BATEIBHOW JEATEILHOCTH U
KU3HCHHBIX CHTYaIlUsX;

BBIABJIATH IIPUYKMHHO-CIICACTBECHHBIC CBA3H U aKTYaJIM3WPOBATh 3a/lady, BbIABUI'aTh T'HIIOTE3Y eé
pelICHMA, HAXOAWUTh apryMCHTHI JJI1 1OKA3aTCIILCTBA CBOUX YTBep)I(Z[eHHﬁ, 3a1aBaThb HapaMeTphl

U KPUTEPUU PELICHHUS,;

AHAJIM3UPOBATH IMOJTYYCHHBIC B XOAC€ PCUICHUA 3aJa4ud PE3YIbTaThbl, KPUTUUCCKHN OLICHUBATH HUX
AOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHHUC B HOBBIX YCIIOBUSX;

JaBaTb OLCHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpI/IOGpeTéHHBIﬁ OIIBIT,

OCYIIECTBIIATh IICJICHANPABICHHBIH IMOUCK MEPEHOCAa CPEACTB M CIOCOOOB JCHCTBHS B
po(hecCHOHATBHYIO CPEy;

YMETh MIEPEHOCUTH 3HAHUS B MI03HABATEIIBHYIO M MPAKTHUECKYIO 00IaCTH JKU3HEACATEIbHOCTH;
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BbIABHUI'aTb HOBBIC UJICH, IIPCJIaraTb OPUIHHAJIBHBIC ITOAXO/JAbI U PCIICHUSA, CTABUTDH HpO6J’IeMH n
3ala4yM, JOIMYCKAaroIKre aJIbTCPHATUBHBIC PCIICHUS.

3) padora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(POpMaNUU (TEKCTEe Y4eOHOTr0 MocoOus, HayqHO-
HOIYJISIPHOM JTUTepaType, OMOIOTHYECKHX CIIOBApsAX M CIPABOYHHMKAX, KOMITBIOTEPHBIX 0a3ax
JIaHHBIX, B IHTepHETE), aHATM3UPOBATh HH(GOPMAIUIO PAa3IMYHBIX BUIOB U (JOpM IpeACTaBICHNUS,
KPUTUYECKH OIICHUBATH €€ JJOCTOBEPHOCTH U HEITPOTHBOPEUYMBOCTH;

dbopMyIUpOBaTh 3aMpoChl M TPUMEHATH pa3JIMYHbIE METOJABl TMPU TIOUCKE U OTOOpe
Ounonoruveckoi HHGOpMaIUU, HEOOXOAUMOM /71 BBITIOJIHEHUS YUEOHBIX 3a/1a4;

HpI/IO6peTaTB OIIbIT  HUCIIOJB30BaHHA I/IH(I)OpMaI_[I/IOHHO'KOMMYHI/IKaTI/IBHBIX TeXHOJ'IOFI/II\/’I,
COBCPHICHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOJIB30BaAHUA PA3JIMYHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (POPMY MpEACTaBIECHUS OHMOIOrHUYecKON HH(OpMauu
(cxembl, TpaduKH, AUarpaMMBbl, TaOJINIIbI, PUCYHKH U IPYTOE);

WCIIOJIH30BaTh HAYUHBIHN S3bIK B KAUECTBE CPEJCTBA TP paboTe ¢ OMooTUIecKor nH(popmaImei:
OPUMEHSTh XUMHUYECKHe, (U3NYECKMe M MaTeMaTH4YeCKHe 3HAKU W CHUMBOIBI, (HOPMYIHI,
ab0peBuaTypy, HOMEHKJIATypy, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE

cpeacTBa HArJISIAHOCTH

BJIaZICTb HABBIKAMHU PACIIO3HABAHUA W 3alIHUTHI I/IH(I)OpMaI_II/II/I, HH(I)OpMaHHOHHOﬁ 0e30IMacHOCTH
JIMYHOCTH.

OBJ]aI[eHl/Ie YHuBEPCAJIbHBIMU KOMMYHUKATUBHBIMUA HeﬁCTBHﬂMH:
1) o6menmue:

OCYIIECTBIISITh KOMMYHUKAIIMA BO BceX cepax KM3HU, aKTUBHO YYacTBOBATh B JIMAJTIOTe WIIH
JTUCKYCCHU TIO CYIIECTBY OOCYyXmaaemMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBATh



CY)KIEHUSI OTHOCHUTEIIbHO BBINOJIHEHUsI MpejaraeMoy 3aaady, Yy4UThIBaTh MHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHBIE CPENCTBA OOIICHHS, MOHUMATh 3HAYCHHE COLMANBHBIX 3HAKOB,
MPEIOCHUIOK BOSHUKHOBEHHSI KOH(IMKTHBIX CHTYAIMi, YMETh CMSTYaTh KOH(MIUKTHI U BECTH
MEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIOCOOAMM OOIIEHHS M B3aUMOJICHCTBUS, IOHUMATh HaMEPEHUsI APYTUX
JIO/IeH, TPOSIBIATH YBAXHUTEIBHOE OTHOIICHHE K COOECeTHHKY M B KOPPEKTHOH Qopme
(opMynHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPE/ICTB.

2) COBMeCTHAsI 1eITeJIbHOCTh:

MOHUMATh U UCIIOJI30BATh MPEUMYIIIECTBA KOMAHIHOW Y UHANBUYyaJIbHON paOOTHI IPU PEHICHUU
Ouonoruuyeckord mpodiaemMbl, 0OOCHOBBIBATH HEOOXOIUMOCTH MPUMEHEHHUS TPYIIMOBBIX (POpPM

B3aMMO/ICHCTBUS NIPU PELICHUU Y4eOHOH 3a/1a4H;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX MACUCTBUM € y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T'0 4IEHA KOJUIEKTHBA,

MPUHUMATH 1IEJIU COBMECTHOM JESATEIHLHOCTH, OPTraHNU30BBIBATH U KOOPJAUHUPOBATH JICUCTBUS 110
e€ TOCTHIKEHUIO: COCTABIISITh TUIaH ACUCTBUMN, pACTIPEENIATh POJIM C YUETOM MHEHUI Y4aCTHUKOB,
00CyXJ1aTh pe3ybTaTbl COBMECTHOM pabOThI;

OIICHUBATh KaueCTBO CBOETr0 BKJIAJIa M KAXKIOTO YYaCTHHKA KOMaHJbl B OOLIMNA pe3ysbTaT IO
pa3pabOoTaHHBIM KPUTEPUSIM;

npeajiaratb  HOBBIC TIPOCKTBI, OHCHHUBATH HACHU C TIO3UMIUU HOBHU3HBI, OPHUIMHAJIBHOCTH,
HpaKTI/I‘IeCKOﬁ 3HAYUMOCTH,

OCYLIECTBJISATh MO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PA3JIMYHBIX CUTYaIUsX, MPOSIBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OBJ1aieHHe YHUBEPCATBLHBIMH PEryJIATHBHBIMH J€fiCTBUMU
1) camoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTHYECKHEe 3HAHUS JUTSl BBIABICHUS MPOOJIEM M MX PEeIIeHHs B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBHIOMPATh HAa OCHOBE OWOJOTMYECKHUX 3HAHUM I1I€JIEBBIE W CMBICIOBBIE YCTAHOBKHM B CBOUX
JENUCTBUSIX M TOCTYIKAaX IO OTHOIIEHHWIO K >KMBOM MPHUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKaIOIINX;

CaMOCTOSITEJIbHO OCYITIECTBIISITh TTO3HABATEILHYIO JACSITEIHHOCTD, BBISIBIISATH TPOOJIEMBI, CTABUTh
u (GopMyIupOBaTh COOCTBEHHBIC 3a/ladyd B 00pa30BATEIIbHOW JEATEIBHOCTH M JKU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH PELICHHs MpoOJeMbl C Y4ETOM MMEIOUIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEINOYTEHUII;



JIaBaTh OLIEHKY HOBBIM CUTYalLHsM;

pacMpsATh paMKi y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;
OLICHUBATbh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIMPOKOM SpyAUIUMM B Pa3HbIX OOJIACTIX
3HaHMN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHUTyallUsiM, BHOCHUTL KOPPCKTHUBBI B JCATCIBHOCTb, OLCHWBATH
COOTBCTCTBUC PC3YJILTATOB LCIISAM;

BJIAJICTh HABBIKAMU II03HABATEIILHOW pEe(PIEKCUM KaK OCO3HAHUS COBEPUIAEMBIX JEHCTBHHA WU
MBICIIUTENIBHBIX MPOLECCOB, UX PE3yJIbTATOB U OCHOBAHUMN, UCIOJIB30BaTh MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOTO PEIICHMUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
3) npuHsTHE CeOsl M APYIHX:
IpUHUMATh ce0sl, TOHMMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATECIbHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3sBUBaThb CIIOCOOHOCTH ITOHUMATh MHP C MO3UIHUU JPYTroro 4€JI0BCKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynbrathl ocBoeHMsl mporpammbl COO mno Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue Uit yueoHoro npeamera «buosiorus» HaydHble 3HaHUS, YMEHUS U
Croco0bI nencTBuit 1o OCBOEHHUIO, MHTEpIIpETAlNU
U peo0pa30BaHUIO 3HAHUHN, BUJIbI JESATEILHOCTH 10 MOJIYyYE€HUIO HOBOTO 3HAHUS U PUMEHEHUIO
3HAHUW B Pa3iMUHBIX YYEOHBIX CHUTYyalUsAX, @ TAaKK€ B pPEaJbHBIX JKU3HEHHBIX CUTYyalUsfX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpaMme npenMeTHbIe pe3ylbTaThl MPEACTaBIEHBI MO TOAaM
00yJeHwUsI.

[IpenmeTHBIE pe3yabTaThl OCBOCHHUs yueOHOro mpeamera «buonorus» ¢ 10 Kaacce TOTKHBI
OTpaxath:

c(hOpMUPOBAHHOCTh 3HAaHUKW O MeCTe W pOJU OWOJOTHH B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAY4YHON KapTUHBI MUpa U



HAY4YHOTO MUPOBO33PEHUS, O BKJIAJIe POCCHICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosoruu, pyHKIHOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpBIBaTh COJEpKaHUE OHOJIOTMYECKUX TEPMHHOB M IIOHATHH: JXH3Hb, KJIETKA,
opranusM, MeTa0oau3M (0OMEH BEIECTB U MPEBpaIlleHUe YHEPTUH ), TOMEOCTa3 (CaMOpEeT SIS ),
YpOBHEBasi ~ OpraHM3alMsi  JKUBBIX  CHCTEM,  CaMOBOCHPOM3BEICHHE  (PEIpOIYKIIHS),
HACJIE/ICTBEHHOCTh, N3MEHUYHUBOCTb, POCT U Pa3BUTHE;

YMEHHME u3JlaraTb OHOJIOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAas, MYyTAal[MOHHAas,
IEHTpaJbHAs JIorMa MOJEKYJsIpHOW Owuosorun), 3akonsl (I. Mengens, T. Moprana, H.
. BaBunosa) u yueHus (0 LEHTpax MHOI000pasus U IPOUCXOXKIEHUS KyIbTYpHbIX pacTeHuid H.
W. BaBuiosa), onpenensTh TpaHUIIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHUEC BJIAACTh MECTOAAMU HAYYHOI'O IIO3HAHUS B OHOJIOTHH: Ha6J'II-OI[eHI/Ie " OIIMCaHHEC KHUBBIX
CUCTEM, IIPOLECCCOB U HBHCHHﬁ, opraHu3anvsa U IIPOBCACHHC OHOJIOrHYECKOI0O OKCIICPUMCHTA,
BBIIBMJKCHUC T'UMIIOTE3bI, BbBIABJICHUC 3aBUCHUMOCTU MCKIAY HCCICAYCMbIMU BCIWMYNHAMU,
00BsACHEHHUE MMOJIYYCHHBIX PC3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TGOpI/Iﬁ H 3aKOHOB,
YMCHUEC ACJIaThb BbIBOJIbI HA OCHOBAHWH IOJYUCHHBIX PE3YJILTATOB,

YMCHHUEC BbBIACIATH CYHICCTBCHHLIC IIPU3HAKKW BHPYCOB, KIICTOK IIPOKAPUOT U OJSYKAPUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IPOIIECCOB: OOMEHA BEIECTB U
MPEBpaIICHHS] YHEPTUHM B KJIETKE, (OTOCHHTE3a, TUIACTHYECKOTO M IHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MEH03a, OIIOJJOTBOPEHUSI, PA3MHOKCHUS, HHIUBUIYaIbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE IIPUMEHSTH ITOJTYYCHHBIC 3HAHUS JIJIs1 00BICHEHUS OMOJIOTHICCKUX IMPOIICCCOB U SIBJICHUN,
JUISL TIPUHSATHS TPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKM3HM C IIENIbI0 OOecreyeHus
0€30MaCHOCTH CBOEr0 3JI0pOBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOIOJEHUS HOPM
rPaMOTHOTO TMOBEACHHUSI B OKpYXKAlOIIeW MPUPOAHON cpele, MOHMMaHue HEOoOXOIUMOCTH
WCIIOJIH30BAHUS JIOCTHKEHUN COBPEMEHHOW OMONOTHH W OMOTEXHOJIOTHH JIsi pallMOHAIBLHOTO
MPUPOJONOIB30BAHMS;

YMEHHUE pelaTh IeMEHTapHble TeHETHYECKHUE 33/1a4l Ha MOHO- U AUTMOPHUIHOE CKpEIIMBaHUE,
CIIETIJICHHOE HACJIE€JJOBAaHUE, COCTaBIATh CXEMbl MOHOTMOPHUIHOTO CKpEUIMBAaHUS IS
IpeJICKa3aHMsl HacJae10BaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINIOJIHATD JIA0OpaTOPHBIE U MpaKTUUYeCKhe paboThl, coOI0AaTh MpaBuia nIpu padore ¢
y4eOHBIM U JJaOOpaTOPHBIM 00OPYOBAHUEM;

YMEHHE KPUTUYECKH OICHMBATh M HHTEPIPETUPOBATH HH(OpMAIMIO OHOIOTHYECKOTO
COJIEpXaHUsl, BKJIIOYAIONIYIO TICEBJOHAaYYHBIC 3HAHUSA M3 PA3IMYHBIX HCTOYHHKOB (CpEACTBa
MaccoBOW MH(OPMALINK, HAYYHO-TIONMYJSPHBIE MaTEepPHUalbl), STHUECKUE ACTIEKTHI COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTUH, MEAUIINHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbBIE MTUChMEHHBIC U YCTHBIE COOOIIECHUS, 0000111as OMOIOTUYECKYIO
UH(POPMAIINI0O U3 HECKOJBKHX HMCTOYHHUKOB, TPAMOTHO HCIIOJB30BaTh TMOHSATHHHBIA armmapaT
OHOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OcBOeHUs ydyeOHoro mpeamera «buonorus» ¢ 11 knacce NONKHBI
OTpaXKaTh:



c(OpMUPOBAHHOCTh 3HAHUM O MeCTe M POJM OHOJOTMM B CHUCTEME HAyYyHOTO 3HAHMS
€CTECTBEHHBIX HayK, B ()OpPMHpPOBAaHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHIX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLIeHUS )KU3HEHHbIX 3a/1a4;

YMCHUE PACKPBIBATh COJEPKAaHHE OWOJOTUYCCKUX TEPMHUHOB W IIOHSATHN: BHI, MOIYJISIHS,
reHo(OH, SBONIONMS, JBIKYIIUE CHIBI ((AaKTOpBI) 3BOJIOLUH, MPUCIOCOOIIEHHOCTD
OpPraHu3MOB, BHI000pa30BaHHE, OSKOJOTMYECKHE (AKTOPBI, OKOCHCTEMa, IPOAYLECHTHI,
KOHCYMEHTBI, PeYIEHTHI, SN MUTaHUs, SKOJOrnyecKas mupaMua, ouoreoueHos, onocgepa;

yMEHUE u3JlaraTh Ouosjornyeckue teopur (3BonronnonHas teopus Y. JlapBuHa, cuHTEeTHYECKAS
TEOpHUsl DBOJIONMHU), 3aKOHBI M 3aKOHOMEpHOCTH (3apojsimieBoro cxojicrsa K. M. bapa,
YyepeI0BaHMs TJIABHBIX HarpaBiieHud u myteit sBomonmu A. H. CeBeprioBa, yueHus o 6uocdepe
B. W. BepHackoro), onpeaessth TPaHUIIbl UX TIPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMCHHUEC BJIAACTh MCTOAAMU HAYYHOI'O ITIO3HAHUS B OHOJIOTHH: Ha6J'II-OI[eHI/Ie " OIIMCaHHEC KHUBBIX
CUCTCM, IMPOLCCCOB U HBHGHHﬁ, opraHusanusa U IMpOBCACHUC OMOJIOTrHYECKOI0 OKCIICPUMCHTA,
BBIIBMOKCHUC T'MIIOTE3bI, BbIABJICHUC 3aBUCHUMOCTU MCKIAY HCCICAYCMbIMU BCIWMYNHAMU,
00BsACHEHHUE MOJIYYCHHBIX PC3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TGOpI/Iﬁ H 3aKOHOB,
YMCHUCEC ACJIaTh BBIBO/JAbI HA OCHOBAHUH ITOJTYUYCHHBIX PE3YJIbTATOB,

YMCHHUEC BBIACIIThL CYUWCCTBCHHBIC IIPU3HAKKW CTPOCHUA 6I/IOJIOFI/I‘~ICCKI/IX O6”I)CKTOBZ BUIOB,
HOMYJISAIUA, MPOAYIEHTOB, KOHCYMEHTOB, PpEAYIIEHTOB, OHOr€OIIEHO30B M JKOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEICTBCHHOW  M3MEHYMBOCTH, €CTECTBEHHOTO0  OTOOpa,
BU1000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTraHW3MOB, JICUCTBHS SKOJOTMYECKUX (DAKTOPOB Ha
OpraHu3Mbl, TIEPEHOCA BEIIECTB M IIOTOKA YHEPTHU B SKOCHCTEMAX, aHTPOIIOTCHHBIX H3MEHEHUIT B
9KOCHUCTEMAaX CBOCH MECTHOCTH, KPYroBOpOTa BEIICCTB M OHOr€OXMMHUYECKHX IIUKJIOB B
ounocdepe;

YMCHUEC MPUMEHATH IMOJTYYCHHBIC 3HAHWA IJI 00BsICHEHNUS OMOJIOTMYECKUX poneccoB n ﬂBHeHHfI,
JUIE TIPUHSATHS TPAKTUYECKUX PEIICHUH B TOBCEIHEBHON JKU3HU C INENbI0 OOeCTCUeHHs
0€30MacHOCTH CBOETO 37I0POBbSI M 3JI0POBbS OKPYKAIOIIUX JIFOJCH, COOJIIOJCHUS HOPM
IPaMOTHOTO TOBEJICHHUsSI B OKPYXAKOIIEH NPUPOIHON Ccpeae, MOHMMaHUue HeO0OXOIMMOCTH
HCITIOJIB30BAHUA I[OCTI/DKCHI/Iﬁ COBpeMCHHOfI Oonosornu JJIA palroHaJIbHOI'O
NIPUPOIOTIOIB30BAHNUS;

YMCHHUC PCIIATDh 3JICMCHTAPHBIC OMoJIOrHYecKue 3aa4u, COCTABJIATH CXCMBI IICPEHOCA BCILICCTB U
OHCPIUr B SKOCUCTCMAX (I_ICHI/I HI/ITaHI/IH);

YMEHHE BBITIOJHATD JIA0OpATOPHBIE U MpaKTUYeCKue padoThl, COOMIOAATH MpaBuiIa Mpu padboTe ¢
y4eOHBIM U JJa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHME KPUTUYECKH OIEHHBaThb M HWHTEPIPETUPOBATh HHPOpPMAIHMIO OHOJIOrHYECKOTrO
CoOJIep’KaHusl, BKIIIOYAIOILIYIO TICEBJOHAy4YHbIE 3HAHUS U3 Pa3jIMYHBIX HCTOYHUKOB (CpelCcTBa
MaccoBOW HWH(pOpPMALMK, HAayYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpuBaTh TIJI0OAIbHBIE
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbBIE MTUChMEHHBIC U YCTHBIE COOOIIECHHUS, 0000111as OMOIOTUYECKYIO
WH(POPMAIINI0O U3 HECKOJBKHX HMCTOYHHUKOB, TPAMOTHO HCIIOJB30BaTh TMOHSATHHHBIA armmapaT
OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Ne HaumMeHoBaHUe pa3zesioB U TeM KosinuecTBo 4yacoB JdnekTpoHHbIE (LUPPOBLIE)
n/n NpOrpaMMbl Bcero| KoHTpoJbHblE IpaKTHYeCKHe obpa3oBaTesIbHbIE PECYPCHI
paboThl paboThI
1 Buosiorus kak Hayka 2 0.5 bubauoTteka LLOK
https://m.edsoo.ru/7f41c292
2 KuBble cucTeMbl U UX OpraHU3aLUs 1 bubaunoreka LIOK
https://m.edsoo.ru/7f41c292
3 XHMMHUYECKUH COCTaB U CTPOEHUE KJIETKHU 8 1 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41c292
4 KusHeneaTeabHOCTb KJIE€TKU 6 bubauoreka LIOK
https://m.edsoo.ru/7f41c292
5 PasMHOXxeHUe U MHAUBU/yaJIbHOE 5 1 bubauoreka LIOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacsecTBeHHOCTb U UBMEHYUBOCTD 8 1.5 bubauoreka LIOK
OpraHHU3MOB https://m.edsoo.ru/7f41c292
7 Cestekuyist opraHu3mMoB. OCHOBBI 3 bu6sunoTteka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
8 Pe3epBHOe Bpemd 1 Bub6anoTeka [IOK
https://m.edsoo.ru/7f41c292
IOBILEE KOJIMYECTBO YACOB I10 IPOTPAMME || 34 || 0 [ 4 |
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11 KJIACC

Ne HaumMeHoBaHUe pa3ziesioB U TeM ‘ KosinuecTBO yacoB ‘ JnekTpoHHbIe (LU POBbIE) 06PAa30BaTEbHbIE
n/m pOrpaMMbl Bcero| KoHTposibHbIE [pakTHyecKue pecypchbl
paboThI paboThI
|1 HSBOJHOLU/IOHHaH ouosi0rus H 9 H 1 HBI/I6JII/IOTeKa [IOK https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBeHHE Y pa3BUTHE KU3HU 9 0.5 bu6suoTteka [JOK https://m.edsoo.ru/7f41cc74
Ha 3emJie
|3 HOpI‘aHI/I3MbI Y OKpyXarmlias cpeja H 5 H 1 HBH6J1HOTeKa [IOK https://m.edsoo.ru/7f41cc74
4 Coo0611ecTBa ¥ 9KOJIOTUYECKHE 9 bu6sunoTteka [JOK https://m.edsoo.ru/7f41cc74
CUCTEMBI
|5 HPesepBHoe BpeMs H 2 H HBH6J1HOTeKa [IOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 2.5
[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KoJsinyecTBO 4acoB ‘ JaTa JyIeKTpOHHbIE IUPpPOBbIE
n/mo Bcero| Kontpouibbie || ipaktuueckue || U3y1eHUA 0o6pa3oBaTesIbHbIE PECYPCHI
paboThI paboThI
1 ||buoJsioruda B cucTeMe HayK 1 BubauoTteka LLOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeToAbI NO3HAHUS ) KUBOW NPUPO/bI. 1 0.5 bubaunoreka LIOK
[IpakTudeckas pabora N2 1 «Mcnosib30BaHUe https://m.edsoo.ru/863e6122
Pa3JIMYHbIX METOI0B IPU U3YUYEHUHU
O6HOJIOTHYECKUX 0O'EKTOBY
3 Brosiornyeckue cucTeMsl, NPOLLECCHI U UX 1 bubsaunoTteka [JOK

y3ydyeHne

https://m.edsoo.ru/863e6564
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Ne Tema ypoka KosinuecTBO 4yacoB | Jata JJIeKTPOHHBbIE IMPPOBbIE
n/mo Bcero|| KoutposbHbie || TpakThueckue || A3y 1€HAS 06pa3oBaTe/IbHbIE PECYPCHI
paboThI paboThl
4  ||XmMHYeCKHH cocTaB KjeTKH. Boga u 1 bubsunoTteka LJOK
MUHepaJibHbIE COJIU https://m.edsoo.ru/863e674e
5 |besku. CocTaB U cCTpoeHHE 6EJIKOB 1 bu6sunoTteka [JOK
https://m.edsoo.ru/863e6b72
6 |PepMeHTbl — GUOJIOTUYECKHE KAaTAJIU3aTOPHI. 1 0.5 bu6sunoTteka [JOK
JlabopaTopHas pa6ota Ne 1 «M3yuyenue https://m.edsoo.ru/863e6b72
KaTaJIUTUYECKOM aKTUBHOCTH GepMeHTOB (Ha
npuMepe aMuJiasbl UM KaTajlasbl)»
7 ||YraeBogpbl. JIMnuabl 1 bubauoreka LIOK
https://m.edsoo.ru/863e6870
8 |[HykseuHoBble kucaoTbl. ATD 1 Bu6snoreka LIOK
https://m.edsoo.ru/863e6d5c
9 |Hctopusa u MeTOABI U3yYEeHUS KIETKH. 1 Bu6snoTeka LJOK
KineTouyHas Teopus https://m.edsoo.ru/863e6e88
|10 HKJIeTKa KaK LleJIOCTHadA »K1Bas CUCTeMA H H H H H
11 ||CTpoeHHe 3yKapUOTHUYECKOU KJIETKH. 0.5 bu6sunoTteka [JOK
JlabopaTopHas pabota Ne 2 «M3yyeHue CTpoeHUs https://m.edsoo.ru/863e6ff0
KJIETOK pacTEeHHUH, >)KUBOTHBIX, TPUOOB U https://m.edsoo.ru/863e716¢
6akTepui Mo/ MUKPOCKOIIOM Ha FOTOBbIX
MUKpOIpenapaTax U UX O1MCcaHue»
12 ||O6MeH BelecTB UM METAb0JIM3M 1 bubauoreka LIOK
https://m.edsoo.ru/863e766c¢
13 ||®oTocuHTE3. XEMOCHUHTE3 1 bubaunoreka LIOK
https://m.edsoo.ru/863e7c98
14 ||DHepreTU4YecKul 0OMeH 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/863e7aae
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Ne Tema ypoka KosinuecTBO 4yacoB | Jata JJIeKTPOHHBbIE IMPPOBbIE
n/mo Bcero|| KoutposbHbie || TpakThueckue || A3y 1€HAS 06pa3oBaTe/IbHbIE PECYPCHI
paboThI paboThl
15 |PKu3HeHHBIN LIHUKJ KjJeTKU. [lesieHre KIeTKH. 1 0.5 bubsunoTteka LJOK
MuTo3. JlabopaTopHas pa6oTa N2 3 https://m.edsoo.ru/863e7dc4
«HabstoieHre MUTO3a B KJIeTKax KOHYMKaA
KOpellKa JiyKa Ha TOTOBbIX MUKpONpenapaTax»
16 |buocuHTe3 6esika. Peakiiuss MaTpuyHoro cuHTte3a| 1 bu6bsunoTteka [JOK
https://m.edsoo.ru/863e796e
17 |[Tpancasinydss — 6UOCUHTE3 OesKa 1 bu6sunoTteka [JOK
https://m.edsoo.ru/863e796e
18 |HeksieToyHble GOPMBI }KU3HU — BUPYChI 1 bu6sunoTteka [JOK
https://m.edsoo.ru/863e7540
19 ||®opMbl pa3MHOKeHHUSI OPTraHU3MOB 1 bu6sunoTteka [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 |Meiio3 1 bubanoreka LIOK
https://m.edsoo.ru/863e7f4a
21 ||O6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK. 1 0.5 BubauoTteka LLOK
OnogoTBOopeHue. JlabopaTopHas paboTta Ne 4 https://m.edsoo.ru/863e81b6
«H3ydyeHue cTpoeHUs NMOJ0BBIX KJIETOK Ha
rOTOBBIX MUKpOIIpenapaTax»
22 |MHpuBUAyabHOE pa3BUTHE OPraHU3MOB 1 BubaunoTteka LLOK
https://m.edsoo.ru/863e8436
23 |leHeTHMKa — HayKa O HacJeJCTBEHHOCTH U 1 bubaunoreka LIOK
M3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
24 |3aKOHOMEpPHOCTH HacJieJ0BaHUA IPU3HAKOB. 1 BubsauoTteka LLOK

MoHoOru6puaHOE CKpelBaHue

https://m.edsoo.ru/863e8878
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Ne Tema ypoka KosinuecTBO 4yacoB | Jata JJIeKTPOHHBbIE IMPPOBbIE
n/mo Bcero|| KoutposbHbie || TpakThueckue || A3y 1€HAS 06pa3oBaTe/IbHbIE PECYPCHI
paboThI paboThl
25 ||lurnbpugHoe cKpeuiyBaHue. 3aKOH 1 bubsunoTteka LJOK
He3aBHCUMOT0 Hac/e0BAaHNS IPU3HAKOB https://m.edsoo.ru/863e89a4
26 ||CuemnJsieHHOe HacJeJOBaHUE IPU3HAKOB. 1 0.5 bubauoreka LIOK
JlabopaTopHas pabota N2 5 «M3yyeHue https://m.edsoo.ru/863e8c60
pe3yJIbTaTOB MOHOTUOPUAHOIO U AUTUOPULHOTO
CKpelXBaHus y AP030dUJIbl HA TOTOBBIX
MUKponpenapaTax»
27 |l'eneTruka noJsia. HacsegoBanue nNpU3HaKOB, 1 bubaunoreka LIOK
CleNJIEHHBIX C [10JIOM https://m.edsoo.ru/863e8c60
28 ||M3meHuuBOCTb. HeHacneacTBeHHas 1 0.5 bubanoreka LIOK
M3MeHYHUBOCTb. J/IJabopaTopHas pabota N2 6. https://m.edsoo.ru/863e8efe
N3y4yeHue MoaMPpUKALMOHHON U3MEHYUBOCTH,
NOCTPOEHHE BApUALIMOHHOIO psAia U
BapUaLlMOHHOW KPUBOU»
29 |HacnenctBeHHasi UBMeHYHMBOCTb. JlJabopaTopHasi 1 0.5 Bu6anoTeka [IOK
pab6oTa N2 7. «AHanu3 MmyTayui y po3oduibl Ha https://m.edsoo.ru/863e8efe
rOTOBBIX MUKpOIIpenapaTax»
30 |eHeTHKa 4yesOBeKa 1 bubauoreka LIOK
https://m.edsoo.ru/863e8d78
31 ||PesepBHbll ypok. 06061IeHHE IO TEME 1
«HacsiecTBEHHOCTb U UBMEHUYUBOCTh
OpPraHrW3MOB»
32 ||Cenexuud Kak HayKa U npolecc 1 Bub6anoTeka [IOK
https://m.edsoo.ru/863e9214
33 |[MeToAbl U IOCTUKEHUS CEJIEKIUH PAaCTEHUH U 1 bubsunoTteka [JOK

KHUBOTHBIX

https://m.edsoo.ru/863e9214
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Ne Tema ypoka KosinuecTBO 4yacoB | Jata JJIeKTPOHHBbIE IMPPOBbIE
n/mo Bcero|| KoutposbHbie || TpakThueckue || A3y 1€HAS 06pa3oBaTe/IbHbIE PECYPCHI
paboThl paboThl
34 ||buOTexXHOJIOTUS KaK OTPacC/b IPOU3BOCTBA 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/863e9336
|OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME | 34 | 0 [ 4 [
11 KJIACC
Ne Tema ypoka ‘ KosinyecTBO 4yacoB ‘ Jata JJIeKTpOHHbIE IUPPOBbIE
n/mo Bcero| KonTposbHble | IpakThueckue || U3y1eHUs obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThl
1 IBOJIIOLUA Y METOAbI €€ U3y4eHUs 1 bubanoreka LIOK
https://m.edsoo.ru/863ea20e
2 ||HcTtopus pa3BuUTHUA NpeACTaBJAeHUN 06 3BONIOIUU 1 BubauoTteka LLOK
https://m.edsoo.ru/863e9570
3  |[Mukpo3sBoJirous 1 bu6sunoTteka [JOK
https://m.edsoo.ru/863e9cle
4 |llonysnsanysa Kak 3JieMeHTapHad eAMHULA BUJA U 1 0.5 Bu6snoreka LIOK
sBoJitoLuu. JlabopaTopHas pa6ota N2 1 «CpaBHeHUe https://m.edsoo.ru/863e99c6
BU/I0B 110 MOP$OJIOTUYECKOMY KPUTEPHUIO»
5 ||ABmKy1ue cubl (3JieMeHTapHble paKTOpPhI) 1 Bub6anoTeka [IOK
3BOJIIOLMHU https://m.edsoo.ru/863e9da4
6 |[EcTecTBeHHBIH 0TOOP U ero GopMbl 1 Bub6anoTeka [IOK
https://m.edsoo.ru/863e9ed0
7  ||[Pe3ysbTaThl 3BOJIIOLIMHU: IPUCIIOCOOJIEHHOCTh 1 0.5 Bub6anoTeka [IOK
OpraHM3MOB U BUl000pa3oBaHue. JlabopaTopHas https://m.edsoo.ru/863e9fde
pabota N2 2 «Onucanve nprucnocob6JeHHOCTH
OpraHM3Ma U eé OTHOCHUTEJIbHOTO XapaKTepa»



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Ne Tema ypoka KosinuecTBO 4yacoB ‘ Jata JJIeKTPOHHbIE IUPPOBbIE
n/n Bcero|| Koutpouibubie || [lpakTuyeckue || H3Y4eHUs obpa3oBaTesIbHbIE PECYPChI
paboThI paboThI
8 ||HampaBJieHHS M IyTH MAaKpPO3BOJIKOLIAU 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/863e9cle
|9 HHeO6paTI/IMOCTb 3BOJIIOLIUH H 1 H H H H
|1O HI/ICTOpI/IH YKU3HU Ha 3eMJIe U METO/ibl €€ U3y4YeHHusI H 1 H H H H
11 |unoTe3bl NPOUCXOXKAEHHUSA )KU3HU Ha 3eMJie 1 bubanoreka LIOK
https://m.edsoo.ru/863ea5a6
12 |Pa3BuTHe KM3HU Ha 3eMJie [10 3paM U lepuoJiaM 1 bubsaunoTteka LLOK
https://m.edsoo.ru/863ea6be
13 ||OcHOBHBIE 3TaNbl 3BOJIOLMU PACTUTENBHOTO U 1 0.5 bubanoreka LIOK
*KUBOTHOTr0 Mupa. [I[pakTuyeckas pabora Ne 1 https://m.edsoo.ru/863ea8bc
«H3yuyeHue HCcKOMaeMbIX OCTaTKOB pacTeHUH U
YKUBOTHBIX B KOJIJIEKIIASX»
14 ||CoBpeMeHHas cucTeMa OpraHUYeCcKoro Mupa 1 BubauoTteka LLOK
https://m.edsoo.ru/863ea48e
15 ||DBousitonus YyesioBeKa (aHTpOIOreHes) 1 Bu6anoTeka [IOK
https://m.edsoo.ru/863eac2c
16 |IBmxyiue cuibl (GaKTOpbl) aHTPOIOreHe3a 1 Bub6anoTeka [IOK
https://m.edsoo.ru/863ead44
|17 HOCHOBHble CTa/IMM 3BOJIIOLMH YeJIOBEeKa H ‘ H H H
18 |YesioBeueckue pacel U NPUPOAHBIE alallTaALlMU 1 bubaunoreka LIOK
yesi0BeKa https://m.edsoo.ru/863eaea2
19 ||Pe3epBHbIH ypok. 06061IeHHE 110 TEME 1
«Bo3HMKHOBEHUE Y pa3BUTHE KHU3HU HA 3eMJie»
|20 HSKOJIOFI/IH KaK HayKa H 1 H H H H



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Ne Tema ypoka KosinuecTBO 4yacoB ‘ Jata JJIeKTPOHHbIE IUPPOBbIE
n/mo Bcero|| Koutpouibubie || [lpakTuyeckue || H3Y4eHUs ob6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
21 ||Cpeabl 06MTaHUA M 3KOJIOTHYECKHE GAKTOPbI 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/863eafec
22 ||A6uoTtunueckue pakTopsbl. JlTabopaTopHas paboTa Ne 1 0.5 bu6sunoTteka [JOK
3. «Mopdosiornyeckrue 0CO6GEHHOCTU PACTEHUN U3 https://m.edsoo.ru/863eb10e
pa3HbIX MeCT 06uTaHUs». JlabopaTopHas paboTa N
4. «BnusiHMe cBeTa Ha POCT ¥ pa3BUTHE YEPEHKOB
KoJieyca»
23 ||buoTuyeckue pakToOpbl 1 bu6sunoTteka [JOK
https://m.edsoo.ru/863eb348
24 |[9KoJI0TUYeCKHEe XapaKTEePUCTUKHU NONYAALUH. 1 0.5
[IpakTryeckas pa6orta N2 2 «[loAcyéT NJI0THOCTH
NOMNyJIAUNA Pa3HbIX BU/IOB PACTEHUI»
25 ||CoobiiecTBa OpraHM3MOB — GUOLIEHO3 1 bubauoreka LIOK
https://m.edsoo.ru/863eb46a
26 |9KoJI0rTUYECKHE CUCTEMBI (3KOCUCTEMBI) 1 bu6sunoTteka [JOK
https://m.edsoo.ru/863eb46a
27 ||OcHOBHbIe OKa3aTeJ:d 3KOCUCTEMBI. 1 bubauoreka LIOK
JkoJioruyeckre nupamuzbl. CBOMCTBA 9KOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccusa
|28 HHpI/IpOAHbIe 3KOCHUCTEMBI H 1 H H H H
|29 HAHTpOHOI‘EHHbIe 3KOCHUCTEMBI H 1 H H H H
30 |[buocdepa — ryiobanbHas 3KocUcTeEMA 3eMJIU 1 Bubsnoreka LIOK
https://m.edsoo.ru/863ebb5e
31 (|[3aKOHOMEpPHOCTH CyLIeCTBOBaHUS 6UOChepHI 1 bu6sunoTteka [JOK
https://m.edsoo.ru/863ebd16
32 |YenoBeuecTBO B 6uochepe 3emiu 1



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

Ne Tema ypoka KosinuecTBO 4yacoB ‘ Jata JJIeKTPOHHbIE IUPPOBbIE

n/n Bcero|| Koutpouibubie || [lpakTuyeckue || H3Y4eHUs obpa3oBaTesIbHbIE PECYPChI
paboThI paboThI
33 ||CocywecTBOBaHHE IPUPOJbI U Ye0BeYeCcTBa 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/863ebale
34 |Pe3epBHbIi ypok. 060611eHUEe TeMbl «Co001IeCTBA U 1
9KOJIOTUYECKHE CUCTEMbI»

|OBIIEE KOJIMYECTBO YACOB 10 TIPOTPAMME | 34 | 0 [ 2.5 [



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