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MNOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke mporpaMmbl IO OHOJOTUU TEOPETHUECKYIO OCHOBY JUIS OINpPEIEICHUs
NoAX0J0B K (opMmHupoBaHHUIO cojepxaHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuentyaiabablie nonoxenns @I'OC COO o B3anuMOOOYCIIOBIEHHOCTH LENEH, COIEpyKaHHS,
pe3ynbTaToB 00ydeHHs U TPeOOBAHUU K YPOBHIO MOATOTOBKH BBITYCKHHUKOB, MOJOXEHHS 00
O0MMX LENSIX M NPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero oobpaszoBanusi B Poccuiickoit @enepaiinu, a Takxke MOJIOKEHUS O crienu(uke Onooruy,
e 3HAYCHWU B TO3HAHWU >KUBOH MPHUPOIBI M OOECIEUEHHH CYIIECTBOBAHMS 4YEIOBEYECKOTO
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIUU MPOTrPAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu 1aéT NpeacTaBiIeHUe O 1eNax, 00 oluiei crpaterun o0y4eHus,
BOCIIUTAaHUsI M Pa3BUTUS OOyYarOMIMXCS cpeacTBaMu ydyeOHoro mpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE TNPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHue I10
paszenaM M TeMaM, PEKOMEHAYEeMYIO IMOCIeIOBaTeIbHOCTh M3YUYCHHs Y4eOHOTO Marepuana ¢
y4E€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH 00pa30BaTEIbHOIO IMpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJarOLIIXCsl.

B mporpamme mo OuONOrMH TakkKe YYHUTHIBAIOTCA TpeOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MPEIMETHBIM pe3yibTaraM oOydeHus B (HopMUpOBaHHUH
OCHOBHBIX BUJIOB Y4eOHO-TI03HABATEIbHON JI€ATEIbHOCTH/yUeOHBIX AEUCTBUI 00yUYaroUXcs Mo
OCBOEHUIO COJIEpPKaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nmporpamme mo Ouonoruu (10—-11 kmaccel, 6a30BbIl ypOBEHb) PEAM30BAH MPUHIIUI
NPEEMCTBEHHOCTH B HW3y4eHUHM Ouoyoruw, Oiarojapss dYeMy B HEH MPOCMAaTPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHUEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HM U OEpEeKHBIM OTHOIIEHHEM K OKpyKarolen
npupoaHoii cpene. IlosTomy Hapsigy ¢ u3ydeHHeM OOILIEOMONOTHYECKUX TEOpUM, a TaKkKe
3HaHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IpPOIIECCOB B TMpPOrpaMMe MO OHOJOTMU YJEIEHO BHHMMAHHUE MCIIOJb30BAaHMUIO TOJIyYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIEICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHS PKOJOTHUYECKH IEIecO00pa3HOro MOBEIECHUS B OKpY’KaIOMIeH MPUPOIHON cpene,
aHaM3a BIMSHUS XO3AHCTBEHHOM NEATENHHOCTH YENOBEKAa HAa COCTOSHUE MPUPOTHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. Y CWJIICHHE BHUMAaHHSA K TPUKIAJHOW HAINPaBICHHOCTH Y4eOHOTO
npeamera «bHOTIOrHs MPOJUKTOBAHO HEOOXOIUMOCTBbIO 0OECHeUeHHs YCIOBUM Ul pelIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpask MpeAoiaraet
dopmupoBaHHue y OOyYaroIUXCs CIIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUAM TUHAMUYHO
Pa3BUBAIONIETOCS COBPEMEHHOTO MHUA.

buonorus Ha ypoBHe cpeaHero oOIero oopa3oBaHus 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOYy4YarOIIMXCSl MPEACTaBICHUH O HAayyHOM KapTHHE MMpa,
pacupsieT ¥ 00001IaeT 3HaHUS O KUBOW MPHUPOJE, €€ OTINYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHU, CO3MaéT YCIOBHS UIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M 0Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEIOBEKY.

Bonpmioe 3HaueHue OWONOTHA UMEET TaKXKe [UIsl PEIICHUs BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 3aJ71a4 CPEAHETO O0Iero oOpa3oBaHms, colManu3anuu odyqaronmxcs. N3yuenue
6uosorun o0ecrieynBaeT yCIOBUSA L (dhopMupoBaHHUS UHTEIJICKTYalbHBIX,
KOMMYHUKAIIHOHHBIX M HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYPHI, CIOCOOCTBYET
WHTETpaIMi OUOJIOTMYECKUX 3HAHUU C TMPECTABICHUSMU U3 JPYTUX YUEOHBIX MPEAMETOB, B
YaCcTHOCTH, PU3UKHU, XUMHH U Teorpaduu. HazBaHHBIE TTONOXKEHHUS O MpeTHA3HAUYCHIH YIeOHOTO
npeamera «buonmorus» CoCTaBUIM OCHOBY Ui OIpENENIeHUs IMOJIXOAOB K OTOOpy H
CTPYKTYPHPOBAHUIO €TO COJIEPIKAHHS, TIPEACTABICHHOTO B ITPOrpamMMe 110 OHOJIOTHH.

OT10op coxepkanust yuebHoro npeamera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C TIO3HMIIUH KYJIBTYpOCOOOPa3HOTO MOAX0a, B COOTBETCTBUU C KOTOPBIM O0YYArOIIHECS TOJIKHBI



OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe ISl (POPMUPOBAHMS OOIIEH KyJIbTypbl, ONPEAESIONnne
aJICKBaTHOE TIOBEJICHUE 4YEJOBEKa B OKPYKAIOMIEH NPUPOIHON cpene, BOCTpeOOBAaHHBIC B
MOBCEIHEBHOM KH3HU U MPAKTHYECKON nesTenbHOoCcTH. Ocoboe MECTo B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBHl COJIEPIKAHUS, KOTOpPhIE CIy>)KaT OCHOBOM i  (OpMHUpPOBaHUS
NPEJCTaBICHU O COBPEMEHHOH eCTeCTBEHHO-HAy4yHOW KapTHHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHIeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJIepKaHusl y4eOHOro MaTepuana B IporpaMMe MO OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOM TpUPOJIIBI, O €€ YpOBHEBON OpraHu3aly U HBOJIIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOro npeamera «BbHonorusy BBIIEICHBI CISAYIONIUNE COACpIKATEIbHBIC JTNHUU:
«buonorus kak Hayka. Metoabl Hay4yHOro mo3HaHus», «Kierka kak Ouonoruyeckas CUCTeMay,
«Opraam3m Kak Ouonoruyeckas cucrema», «CucrteMa u MHOrooOpas3ue OpraHHYeCcKOro MUpPay,
«IBOJIIOLHS )KUBOM MPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Ienp m3ydenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4JarloIMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3aluu >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCII0JIb30BaTh 9TU 3HAHUS JJI TPAMOTHBIX JICWCTBHI B
OTHOIIEHUH OOBEKTOB )KMBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctikenne 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypoOBHE
oOecrieunBaeTcs pelieHrueM CIeAYIOIUX 3a1ayu:

OCBOCHHME OOYYaAIOIIUMHCS CHCTEMbl 3HAHHM O OMOJOTHYECKUX TEOPHUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIOTE3aX, MpaBWJIaX, CIYXKAIIMX OCHOBOW isi (opMHUpOBaHUS
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTUHE MHUpa, O METOJaX HAay4YHOro ITO3HaHMSI,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSIX KHMBBIX CHCTEM Pa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIOIIUXCS] OTKPBITUAX U COBPEMEHHBIX MUCCIICIOBAHUIIX B OUOJIOTHH;

dbopMupoBaHue y oOydaroluxcs MO3HABATENIbHBIX, MHTEJUICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Mpollecce aHanu3a JAaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3IJISI/IOB,
UJIeH ¥ MOJIX0JI0B K U3YyUEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3aIUK;

CTaHOBIIEHHE Yy OOydYarommxcs oOmed KylabTypbl, (YHKIHMOHAIFHOW TPaMOTHOCTH,
pa3BUTHE YMEHUM OOBSCHSITH W OLIEHUBATH SBJICHUSI OKPY>KAIOIIETO MHpA KMBOW TMPHUPOJBLI HA
OCHOBaHWU 3HAHUH U OMBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

(dhopmupoBaHre y 00ydYalOIMMUXCSd YMEHUH WITIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIUHCKHX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTUIA;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHMS UYEIOBEKOM KHBOUM MPUPOJIBI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHUX UCCIICIOBAHMIA;

OCO3HaHUE IIEHHOCTH OMOJOTHYECKUX 3HAHUU JIJISl TOBBIIICHUS YPOBHS IKOJIOTHYECKOM
KyJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHNUE MPUOOPETEHHBIX 3HAHWW W YMEHUW B MOBCEIHEBHOM >KU3HU JJIS OIEHKH
MOCNEACTBUI CBOEH NEATENbHOCTH IO OTHOIIEGHHIO K OKpY’XKalomled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPO(IITAKTHKH 3a00I€BaHU.

B cucreme cpennero obmiero odpazoBanus «buonorusy», u3ydaemas Ha 6a30BOM YPOBHE,
SBJISIETCSL 00S3aTENIbHBIM YUYEOHBIM TPEAMETOM, BXOJSIIUM B COCTAaB MPEAMETHON o0iactu
«EcTecTBeHHO-HAY4YHBIE PEIMETHD.

Jlst u3ydeHust OMoJIOTHU Ha 0a30BOM YPOBHE CpEeTHETrO 001Iero 00pa3oBaHusl OTBOJAUTCS
68 gacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 gaca (1 yac B Hefento).



COIEPKAHUE OBYYEHUSA
10 KUIIACC

Tema 1. Bbuosorusi kak Hayka.

buonorus kak nayka. CBsi3b OMOJOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U JPYTHMH
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTHKON U mpaBoM. Ponb Ouonoruu B

(dbopMHpOBaHNUN COBPEMEHHON HAY4YHOH KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

Mertobl T03HaHMS XKUBOM MPUPOAbI (HAaOIr0IeHUE, SKCIIEPUMEHT, OIIMCAHUE, U3MEPEHHE,
KJaccu(uKanus, MOICIMPOBAHNE, CTATHCTUYECKAss 00pabOTKa JaHHBIX).

JdemMoHcTpanum:
IMoptpetst: Y. Jdapun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

TaOauIbl U CXEMBI: «MeTobl TO3HAHUS JKHBOM MMpUPOALD)».

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

[Ipaktuyeckas padora Ne 1. «Mcnosnp3oBaHHWE pa3iMYHBIX METOJNOB MPH H3YyYCHHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cMCTEMbI M X OPraHU3aI U,

XKussie cuctemsl (OMOcHCTEMBI) Kak MpeAMeT H3ydeHus: Ouonorud. OTINYHE >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CgoiictBa OuocucteM W UX pa3HooOpasue. YPOBHU OpraHU3aIlMU OHOCHUCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJISLHUOHHO-BUIOBOM,
9KOCUCTEMHBII (0MOTe01IeHOTHYECKUI), ONOCHEPHBII.

JdemoHcTpaumnu:

Tabnuiel 1 cxembl: «OCHOBHBIE TNPU3HAKH KU3HUY», «YPOBHU OpraHMU3alMM KUBOU
IIPUPOIBI».

O6opynoBanue: Moaens Mojekysl JJHK.

Tema 3. XumMHYecKHii cOCTaB U CTPOEHME KJIETKH.

XVMMUYECKUH ~ COCTaB  KJIETKHM.  XHMMHYECKHME  DJJEMEHTBI:  MaKpOdIJIEMEHTHI,
MUKpO3JIeMEeHThI. Bosia 1 MUHEpabHbIE BEIIEeCTBA.

@yHKIMM BOJBl M MHUHEpPAJIbHBIX BEUIECTB B KieTke. llomnepxaHue OCMOTHYECKOIO
OanaHca.

benxu. Cocta u crpoenue 0enkoB. AMHUHOKHUCIIOTHI — MOHOMEpHI OenkoB. He3ameHumbie
U 3aMEHHMbl€ AMMHOKHCIOTHI. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKYJIbl (TIepBUYHAS, BTOpPUYHAs, TPETUYHAs M UYETBEPTHUYHAS CTPYKTYypa). XHUMHUYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIMU OEITKOB.

depmeHTHl — Ouonoruyeckue karanuzatopbel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtammubl. Omianuuss  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapubl (TJIIOKO3a, pubo3a M J1€30KcHpub03a), AMcCaXapubl
(caxaposa, JlakTo3a) M IoJUcaxapuabl (Kpaxmal, TJIMKOTeH, LeJUIono3a). buomornueckue
(GYHKIIUH yTIIEBO/IOB.



Jlunuaer:  Tpurimnepuasl, Gochomunuasl, crepounsl. ['mapodunsHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue ¢yHkunu aunuaoB. CpaBHEHHE YTIIIEBOAOB, OCIKOB M JIMIIHIOB Kak
VMCTOYHHKOB SHEPTUU.

Hyxnennossie kuciorsl: JJTHK n PHK. Hykneotnasl — MOHOMEpBI HyKJIE€MHOBBIX KUCIIOT.
Crpoenne u ¢ynkmuu JJHK. Crpoenne m ¢ynknum PHK. Buger PHK. AT®: crpoenue u
byHKIMN.

[uronoruss — Hayka o kierke. KinerouHas teopusi — npumep B3aMOICHUCTBUSA HUIEH U
(aKTOB B HAYYHOM MO3HAHUU. METO/IbI N3y4EHUS KIICTKH.

Krerka kak nenoctHas xuBas cuctema. OOmue mpu3Haky KJIETOK: 3aMKHYTas HapysKHast
memOpana, mosiekynbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHuYecKas W MpokapuoTruuyeckas. (OcCoOEHHOCTH CTPOCHUs
npokapuoTudeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHrne 5yKapHOTHIECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, )KHUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIHKC, UX (DYHKIIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJpHUH, IuIacTuibl. [IpoucxoxkaeHne MHUTOXOHAPUNA U IUIACTHI.
Buner mitactun. HememOpaHHbIe OpraHOUIBI KIIETKU: pUOOCOMBI, KJIETOYHBINA EHTP, LIEHTPUOJIH,
PECHUYKHU, KIyTUKH. DyHKIIMM OPraHouI0B KIETKHU. BritoueHus.

SAnpo — perynsaTopHblii LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdeMmoHcTpanum:

Hoptpetsr: A. JleBenryk, P.I'yk, T.lIBann, M. llneiinen, P. Bupxos, [[x. Yorcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

ﬂI/IaFQaMMHZ «PacnpeneneHI/Ie XUMHYECKUX DJIEMEHTOB B HEXHBOHU Impupoac»,
((PaCHpeIleJ'IeHI/Ie XHMHYSCKHX IJIEMEHTOB B KHBOM IIpHUPOaACH.

Tabauier u cxemsl: «Ileproguueckast Tabinia XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CtpoeHue Mosekyisl Oenka», «CTpoeHue GpepMeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekyinsl ATDy», «CtpoeHne 3ykapruOTHYECKON
KIeTKn», «CTpoeHHE XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», « CTpOoeHHE Apa KIETKN», «YTIEBOJABDY, «JIMIHUIbI».

OO6opynoBaHWe: CBETOBOW MHKPOCKOM, OOOpYyIOBaHMUE JUIsl MPOBEJCHUS HAOIIOIACHUM,
WU3MEpPEHM, YKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENBHBIX, KUBOTHBIX W OaKTepHAbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHast padota Ne 1. «M3yueHne KaTaTUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlabopaTopHass pabota Ne 2. «V3ydeHue CTpoOeHUS KJIETOK PACTCHHH, >KMBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U X OMHCAHHEY.

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WKW MeTa0OIM3M. AcCUMWIINHS (TUIACTUYECKH OOMEH) U
JUCCUMUIIALINSA (PHEpreTuyecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolrecca Merabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B TOHUMaHUU MeTabon3Ma.



Tunbel oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIii. Poias ¢pepmeHTOB B 0OMEeHE
BEILECTB U MPEBPAIICHUHN SHEPTUU B KIIETKE.

®orocunre3. CpetoBas U TeMmMHOBass (a3bl (orocunreza. Peakumu ¢doTocuHTesa.
OddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIolue OakTepuu. 3HAUeHWE XEMOCHHTE3a IS JKU3HH Ha
3emuie.

OHepreTnyecknii oOMeH B  KieTKe. PaciieruieHue BEIIECTB, BBIJCICHHE H
aKKyMYJIMPOBaHHE SHEPTUHU B KJIETKE. DTallbl S3HepreTnyeckoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peakumm wmarpuynoro cuHre3a. [eHermueckas wHbpopmarus u JIHK. Peamuzanus
reHeTudecKkoi mHpopmanuu B KieTKe. [ €eHeTHYeCKUH KOJ W ero CBOWCTBA. TpaHCKpUIIIHS —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6unocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitusi BupycoB (/.
W. VBanoBckuii). OCOOEHHOCTH CTPOEHUS W JKU3HEHHOTO IMKJIa BUPYCOB. baktepuodaru.
bone3nu pactenuid, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpycaMu. Bupyc nmmyHoneduimra
yenoBeka (BUY) — BozOyautens CIIM/la. OOpaTHasi TpaHCKpHUMILM, peBEpTa3a U HWHTErpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUIM.

JdeMoHcTpanum:
Ioptpetst: H. K. Konsuos, J1. . UBanosckuit, K. A. Tumupsizes.

Tabmuuelt  u  cxembl: «Tunbsl nuranus», «Metabomuzm», «MHUTOXOHAPUS,
«OHepreTruueckuii oomen», «Xnopomaact», «Dotocunres», «Crpoenne [JHK», «Crpoenue u
¢yHKkunoHMpoBaHME  TeHa», «CuHre3 Oenka», «['eHetnueckuii kom», «Bupycsy»,
«baktepnodarn», «CtpoeHne wu xku3HeHHbId 1Mk Bupyca CIIM[la, OGakrtepuodaray,
«Pennmukanus JJHK».

Ob6opynoBanue: moaenu-anmuvkaiuu «Yasoenne JIHK u tpanckpunuus», «buocunres
6enkay, «CTpoeHue KJIeTKu», Mojens cTpykrypsl JJTHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Krnerounsnii nuki, wiaM >KU3HEHHBIM WK Kietku. MuTepdaza u mmros. Ilpoueccsr,
nporekaromue B uHTepdasze. Permmukanus — peakuuss marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JMTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. XpomaTuabl. [luTomornueckre OCHOBBI Pa3MHOXKEHHUS M WHIWBHIYATHHOTO Pa3BUTHS
OPraHu3MOB.

Henenue kinetrkn — muto3. Cragum murtosa. [Iponecchl, MpOUCXOASIIME Ha Pa3HBIX
CTaausIX MUTO3a. bruonornueckuii CMpICI MUTO3a.

[Tporpammupyemast THOEb KJIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHSI OpPraHM3MOB: Oecrojioe U TMoJioBoe. Buasl  6Gecronoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BET€TATUBHOE PAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHMPOBAaHHWE OPraHU3MOB, €r0 3HAYECHUE IS
CEJICKITHH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHUS OT OECTOIOTO.

Metio3. Craguu wmeitosza. [lpormeccsl, mpoucxosmnme Ha cTagusx Menosa. [loBenenue
xpoMmocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbIc ¥ 3HaYEHUE Me03a.



I'ameTorenes — mporecc 00pa30BaHus MOJOBBIX KIETOK y JKUBOTHBIX. [10JI0BEIC JKene3bl:
CEMEHHHMKHU W sSM4HUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTo30up,
SULEKIeTKa) — crepMaroreHe3 W oBoreHe3. (OcOOEGHHOCTH CTPOCHHsS SUIEKICTOK H
cnepmaro3onioB. OmnonoTBopenue. [laprenorenes.

NunuBuayansHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTECHE3).
Oranbl 3MOPHOHATBHOTO PA3BUTUS Y IMO3BOHOYHBIX JKHBOTHBIX: JIPOOJICHHE, TacTPyJsIus,
opranoreres. [locTaMOproHanbHOE pa3BUTHE. THIBI TOCTAIMOPHOHAILHOTO PAa3BUTHS: TPSIMOE,
HenpsiMoe (IMYMHOYHOE). BimsiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3BIBATh BPOXKJIEHHBIC YPOJICTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IIBETKOBOTO PACTCHHUS: CTPOCHHE CEMEHU, CTATUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabnuie! 1 cxembl: «DOpMBI pa3MHOKEHUSI OPraHU3MOBY, «J{BOHHOE OIJIOJJOTBOPEHUE Y
IIBETKOBBIX pacTeHWi», «BereraruBHOE pa3MHOXKEHUE pacTeHui», «JleneHue KIeTKu
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHE XpOoMOCOMBI», «KIeTOYHBIM LMK,
«Permukauus THK», «Mwuto3y», «Meio3», «lIpsmoe u Henpsmoe pa3Butuey», «l'amerorenes y
MJICKOTIMTAIOIINX B YeJIOBeKa», « OCHOBHBIC CTAJIMM OHTOTCHE3a.

O6opyoBaHMe: MHUKPOCKON, MHKpompenaparbl «CrnepMaTro30uabl MIIEKOIUTAIOLIET0»,
«SinekneTka Miuekonuramoomero», «KapuokuHe3 B KiI€TKax KOpeUlKa JyKa», MarHUTHas
MoJenb-anmmInKanys «Jlenenue kietkny, moaens JJHK, Moaens meradazHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

JlaGoparopuass pabora Ne 3. «M3yueHue CTpOEHHS IOJOBBIX KJIETOK Ha TOTOBBIX
MuKpornpenaparax. HaOnrogeHne MuTo3a B KIETKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHM3MOB.

[Ipeamer m 3amaum reHetuku. Mcropust pa3BUTHS TeHETHMKU. Poib muToNOrMM M
AMOPHOJIOTHU B CTAHOBJICHUHU T€HETHUKU. BKIa poCCUMCKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
TeHeTUKU. MeToabl TEeHEeTUKH (TUOPUIONOTUYECKUH, LUTOTEHETHYECKH, MOJIEKYISIpHO-
reHeTudeckuii). OCHOBHBIE TeHETUYECKHE TTOHATHS. [ eHeTHYecKkass CUMBOJIMKA, UCTIOJIb3yeMast B
cXemax CKpeluBaHuM.

3aKOHOMEPHOCTH  HACNeJOBaHUsI  TMPU3HAKOB,  ycTaHOBIeHHble [. MeHnnenem.
MounoruOpuaHoe cKpenmBanue. 3aKoH equHO00pasusi THOPUAOB MEePBOTO MoKoyeHus. [IpaBuio
JOMUHUPOBAHUS. 3aKOH paclieruieHus Tpu3HakoB. [mmore3a uwctoThl ramer. [lomHoe u
HEIOJIHOE JJOMUHUPOBAHHE.

JluruOpuaHoe CKpelmMBaHUE. 3aKOH HE3aBUCUMOTO  HACIEIOBaHUS  IPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI JUTUOPHUIHOTO CKPEIIMBaHUSA. AHATU3UPYIONIEE CKPEIIUBaHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEIMBAHMS ISl ONIPEICTICHUS TEHOTHITA OCOOH.

CuernnieHHoe HacienoBaHue mpu3HakoB. PaGora T.Moprana 1o CIEIUIGHHOMY
HacJeI0BaHMIO TeHOB. HapyIieHue crermiennsi TeHOB B pe3yiIbTaTe KPOCCHHTOBEpa.

XpoMOCOMHas TEOPUS HACIEACTBEHHOCTH. | eHeTHYecKre KapThl.

I'enernka mona. XpoMOCOMHOE OIpENETCHHE M0JIa. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble OpraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
ITOJIOM.

H3meHnunBocTh. Buabl M3MEHUMBOCTH: HEHACICACTBCHHAs U HaClCICTBeHHas. Poib
Cpeabl B HEHACJHEICTBEHHONM  HM3MEHYMBOCTH.  XapaKTepUCTHKa  MOAU(PUKALHOHHON
M3MEHYMBOCTH. BapualnMoHHBIM psii U BapuanuMoHHas KpuBas. Hopma peakuum mnpusHaxa.



KonnuectBeHHbIE W  KadyeCTBEHHbIE TMPHU3HAKKM W WX Hopma peakuuu. CBoiicTBa
MOIU(DUKAITIOHHOW U3MEHUYUBOCTH.

HacnencrBennasi, uiy reHOTUNIMYECKasi, ©3MEHUYUBOCTh. KoMOMHATUBHAS N3MEHUYUBOCTb.
Meiio3 u MoNOBOM mpolecc — OCHOBA KOMOMHATMBHOM M3MEHUMBOCTH. MyTallMOHHAs
u3MeHYuBOCTh. Kiaccudukanus MmyTanuii: reHHbIE, XpOMOCOMHbBIE, T'e€HOMHbIe. YacTtoTa u
NPUYMHBI MyTaruii. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIEIACTBEHHON
n3menuuBocty H. . BaBusnosa.

Buesinepnast HaclieICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uenoBexa. Kapuorun uenoBeka. OCHOBHBIE METO/bI T'€HETUKH YeEJIOBEKa:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXMMUYECKUH, MOJICKYISIPHO-
reHetudyeckuid. COBpEMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHUPOBAHME,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomoiipio [1I[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHus
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclHeACTBEHHON  MpPeIpacloiiokKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. ComaThdeckue ¥ TeHepaTHBHbIC MyTaruu. CTBOJOBBIE KIIETKH.
[TpunHuMIBI 310pOBOrO 00pa3a >KU3HH, NUArHOCTUKU, MPO(UIAKTUKYA U JICYCHUS T€HETHUYECKUX
Oone3Hel. MeauMKO-TeHeTUUECKOE KOHCYJIbTHUPOBAHUE. 3HAUEHHE MEAMLIMHCKONW T€HETHUKU B
MPEIOTBPALICHUH U JICYEHUU TeHeTUYECKUX 3a00JIeBaHUI YeTTOBEKa.

JdemoHcTpaumnu:

Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBunos.

Tabnuibl ¥ cxeMbl: «KMOHOTHOPUIHOE CKPEIMBAHUE U €T0 IMTOTCHETUYECKAss OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOTCHETHYeCKass OCHOBa», «3aKOH YHCTOTBHI TaMeT»,
«JlurubpuaHoe ckpenmBanue», «LlUTOIOrHMYECKHE OCHOBBI JUTHOPHUIHOTO CKPEITUBAHUS,
«Merios», «B3anMoaencTBie ajielIbHbIX T'€HOB», «['eHeTnueckrne KapThl PaCTEHUM, JKMBOTHBIX
u 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIENOBaHUS, CIEIUICHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumbl wu3MenunBoctn», «MonudukanmonHas
U3MEeHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTnka rpymnmn kpoBu», «MyTarmoHHas
W3MEHYHBOCTHY.

O6opynoBanue: MoJeNU-anTuIMKauu «MoHorubpuaHoe ckpenBanue», «HemomHoe
JOMUHUpOBaHUEY, «Jlurnbpunnoe ckpemuBaHue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «Jlpo3oduna» (Hopma, mytanuu GopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"'opox MOCEeBHONY.

JlaGopaTopHble U pPaKTHYeCKHE PAadOThI:

IIpaktuyeckas pabora Ne 2, 3 «PemeHue 3amad Ha 3aKOHOMEPHOCTH HacleJBaHUS
IIPU3HAKOBY.

Tema 7. Cesekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus kak HayKa M IpOLECC. 3apOKICHUE CENEKIUU U AOMecTHKanusa. Ydenue H.
W. BaBunoBa o IEHTpax MPOMCXOXAEHUS M MHOrooOpas3us KyJlbTypHBIX pacTeHuil. LleHTps
IIPOMCXO0KICHMS TOMAIIHUX )KUBOTHBIX. COpT, MOPO/A, IITAMM.

CoBpeMeHHbIE METO/Ibl CEeNeKIIMH. MacCOBbIi ¥ MHIUBUAYAIbHBIH OTOOPHI B CEIEKIHH
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIn3KopoaCcTBEHHOE CKpelUBaHUe — UHOPUAMHT.
Yucras snuHug. CkpemuBaHue 4YHCTHIX JuHUE. [ereposuc, wuam rulOpuaHas cuia.
Hepoacreennoe ckpemuBanue — ayTopuausr. OtnanéHHas rubpuauzanuss U e€ yCHexu.
HcKkycCcTBEHHBIM MyTareHe3 U IIOJIy4YEHUE IIOJIUIUIONI0B. JIOCTHIKEHMs CEJIEKLUU PaCTEHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oOTpacib NPOM3BOACTBA. ['€HHAass HMH)KEHEpHUs. JTambl CO3AAHMS
pexomOunanTHOM JIHK u Tpancrennsix opranusmoB. Kinerounas umxenepus. Knetounsie



KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE pacTeHU. KiloHMpoBaHWe BBICOKOIPOIYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHYeckue mpobiemel. MO —
TFeHETUYECKU MOAU(PULIUPOBAHHBIE OPraHU3MBI.

JleMOHCTpaIlnu:

Hoptpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. l1BaHOB.

Tabnuier 1 cxembl: kapra «LIeHTpBI MPOMCXOXKICHUS U MHOTO00pa3usl KYJIbTYPHBIX
pacteHui», «I1opoapl TOMAaIHUX KHBOTHBIX», «COpTa KyJbTYpHBIX pacTeHHi», «OTaanéHHas
rubpuam3anusy, «Pabotrer akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
onorexHosoruny, «KiaeTounple KyJabTyphl M KJIOHUpOBaHHE», «KOHCTpyHpOBaHHE M IMEPEHOC
TEHOB, XpOMOCOMY.

O6opyoBaHKe: MYJSDKUA TUIOJOB U KOPHEIUIONOB AUKUX (OPM U KyJIbTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03UCTBEHHBIC PACTCHUS.

JlaGopaTopHble U IpaKTHYeCKHEe PadOThI:

BupryaneHas skckypcust «OCHOBHBIE METOJbI M JIOCTHXKEHHUS CEIEKLUH pPAacTEeHUI U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, TNIEMEHHYI0 (hepMy, COPTOUCIIBITATENIbHBINA YUacTOK, B
TETUINYHOE X035 CTBO, JTA00PATOPUIO arpOYHUBEPCUTETA MM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. JBoJIrOLMOHHAsA OHOJIOTHS.

IIpennocslIku BO3HUKHOBEHHS JBOJIIOLMOHHON TEOpUHU. DBOJIIOLMOHHAs Teopus U €€
MecTO B Orosoruu. BiusHue 3BOIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTMU U APYTUX HAYK.

CuzerensctBa »BoioLMU. [laneoHTONOrMYECKHE: MOCIEAOBATENBHOCTD TOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKON JieTonucH, nepexoansie popMel. buoreorpaduueckue: cxoacTso
U paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpHOIOrHYecKHe: CXOACTBA M pa3inuus >MOPHOHOB Pa3HbIX BUAOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbBIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX META0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. JlapBuna. Ilpennochbulkd BO3HUKHOBEHHUS JapBHHH3MA.
JIBIKymime CHibl 9BOJIOUMH BUAOB 1o JlapBuHy (M30BITOUHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpenen€HHas W3MEHYMBOCTb, OOpbh0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bomonuu (CTI) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkposontonus. [Tomynsanus kak eIuHUIA BU1a U 3BOJIOLUH.

JIBmokyuire cuibl ((pakTopbl) IBOJIOLUKA BUJOB B MpupoAe. MyTallMOHHBIN mpolecc U
KOMOWHATUBHAsT HM3MEHYMBOCTh. IlomynsuuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpaIus.

EcrecTBeHHbI 0TOOp — Hampapisromuil (akTtop 3BoONUH. POpPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  KaK  pe3yjbTaT  3Bomouud.  [Ipumepsl
MIPUCTIOCOOJICHUH Yy OpraHnn3MoB. ApoMopG03bl U UIHO0AANI TAIUH.



Bun u BumooOpazoBanue. Kpurepunm Buma. OcHOBHBIE (GOpPMBI BHI000pa30BaHMUS:
reorpagpuueckoe, 3KOJI0rHUECKOE.

MakpoaBosrorust. @opMbl dBOOIUK: (PUIeTHYECKas, TUBEPreHTHAs, KOHBEPIreHTHas,
napaiensHas. HeoGpatumMocTs 3BoMOLNN.

[IpoucxoxkaeHne  OT  HECNEIUAIM3UPOBAaHHBIX  MpenkoB.  [Iporpeccupyromas
crnenyanan3anus. AI[aHTI/IBHaSI paguanus.

JdemoHcTpaumnu:

[optpetsl: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap,
9. I'exkenb, @. Mrosiep, A. H. CeBeprios.

Tabmuiel 1 cxembl: «Pa3BuTue OpraHM4eckoro Mupa Ha 3emie», «3apoJblln
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®DopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EcrecTBeHHbIll  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoOrooOpasue mOpos
JKUBOTHBIX», «ITomynsuumy, «MyTanuuroHHas U3MEHYHUBOCTbHY, «Apomopho3b»,
«nnoananramuny, «OO0mas aereHepamus», «JIBYOKymime Cwibl 3Bororuny, «Kapra-cxema
mapuipyta myrtemectsus Y. Jlapsuna», «boprba 3a cymiectBoBanuey», «lIpucnocobieHHOCTH
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000Pa30BAHUEY.

OO6opyioBaHue: KOJUIEKLINS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH, HAOOp IJI0J0B
U ceMsH, Kosulekuus «lIpuMmepsl 3alIUTHBIX MPUCHOCOOJEHUN Yy KUBOTHBIX», MOJIENb
«OCHOBHbBIE HalpaBJIEHUS 3BOJIIOLUN», 00BEMHas Mozenb «CTpoeHHe TIOJOBHOTO MoO3ra
IIO3BOHOYHBIX).

buoreorpaguueckas kapra Mupa, Kosiekuus «@POpMbl COXPaHHOCTH HCKOMAEMBbIX
JKUBOTHBIX U PACTeHMI», MoJenb anrumkanusa «llepekpéct xpoMocom», BiIa)KHbIE Mpenaparhbl
«Pa3Butue Hacexkomoro», «Pa3Butme nArymku», Mukpornpenapat «/lpozoduna» (HOpMma,
MyTaluu GOPMBI KPBUTHEB U OKPACKH TEJa).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:
JlabopaTtopHnas padota Neo 1.

«Omnucanue NpUCIoco0ICHHOCTH OPraHU3Ma 1 €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KU3HU Ha 3emJie.

JloHayuyHbIe IPEACTABIEHUS O 3apOXKACHUM XU3HU. HayuHble runoTe3bl BOSHUKHOBEHMS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHUs. XUMHUYECKas SBOJIIOLUSA. AOHOTCHHBIM CHHTE3
OpPraHWYECKHX  BEIIECTB W3  HEOPraHWYECKHUX. OKCIEPUMEHTAIBHOE  IOATBEPKICHUE
XUMHUYecKol 3Bosonui. HaganpHble sTanbl 6uonorndeckoil ssosrormu. ['unoresa PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHUE MPOTOKJIETKU. [lepBbie KIeTKH U UX
sBoroLUA. POpMHUPOBAHHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Paseurne xm3Hm Ha 3emsie 1o 3paMm M nepuogam. Karapxeil. Apxeickas u
npoTtepo3oiickas 3pbl. llameo3oiickas spa u e€ mepHoabl: KEMOpPHUICKHH, OpIOBUKCKUH,
CUJIypUHCKHUH, I€BOHCKUH, KAMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kalino3zoiickast 3pa u €€ nepro/ibl: MajIeOreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTUKa KIMMaTa U IeoJIOTMYECKUX MpolueccoB. OCHOBHBIE ATalbl BOJIIOLUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil M >KUBOTHBIX. [losiBienwue,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.



Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3BOMIOUHUNA. OCHOBHBIE CUCTEMATUUYECKHE
IpyIIbl OPraHU3MOB.

OBOJIIOLIMS  4YeJlOBEKa. AHTpPONOJIOTMS Kak Hayka. Pa3Buthe mnpencraBieHUd o
IIPOUCXOXKACHNUN YesloBeKa. MeTo1bl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMATUUYECKOE MTOJIOKEHUE YEJIOBEKa.

JBwxymme cuibl (dakTopsl) aHTpomorenes3a. HacieacTBeHHas WM3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 >KU3HU, U3TOTOBJICHHE OPYIUN TPY/la, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJANM U BETBH HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YeloBEeK yMeEIblil,
Yenosek mnpsmoxoxasamuii, YemoBek HeaHIepTalbCkui, YenoBek pasymublid. Haxonku
HCKOMAeMbIX OCTATKOB, BpeMsl CyIIECTBOBaHUS, 00JIACTh pAaCHpPOCTpaHEHUsl, 00BEM T'OJOBHOIO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBponeouHas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaibHasg), MOHTOJOUJHAs  (a3uaTcKOo-aMepuKaHckas). Yeptsl
MPUCTIOCOOJICHHOCTH TMPEJCTaBUTENIeH YeNOBEYECKHMX pac K YCJIOBUAM CYHIECTBOBAHHS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdeMmoHcTpanum:
Hoptpetsr: @. Pean, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabnunp! u cxembl: «Bo3nukHoBeHHe COTHEYHOM CUCTEMBbI», «Pa3BUTHE OpraHMYECcKOro
mupa», «PacturenbHas kieTtka», <« KuBoTHas kietka», «lIpokapuoTnueckas KIETKay,
«CoBpeMeHHasi cucTemMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEKa M YEeIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIC MECTa MAJICOHTOJOTHYCCKUX HAXOJIOK
MPEKOB COBPEMEHHOI0 ueloBekay», «J/[peBHeitiue mroam», «JIpeBHue mwoam», «llepBbie
COBPEMEHHBIE IO, «HeT0BeUECKUEe paco».

Ob6opynoBanue: Mynsku  «llporcxoxkaenue uenoBeka» (OOCTbI aBCTPaJIONUTEKA,
NUTEKAHTPONa, HeaHJepTallblla, KPOMAaHBOHIIA), CICTIKH WJIM M300pa)KeHUs KAMEHHBIX Opyaui
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4ommIepsl, pyOuna, ckpebia), reoXpoHojoruyeckas tadiauna,
KOJIIeKIHst «@OpMBI COXpaHHOCTH HCKONAEMBIX )KUBOTHBIX U PACTEHUI.

JlaGopaTopHble U pPaKkTHYeCKHE PAdOThI:

BuptyanbHas 3kckypcus «BOJIOIUS OpraHMYecKoro Mupa Ha 3emie» (B €CTeCTBEHHO-
HAyYHBIN WM KpaeBeTUECKUN My3eil).

Tema 3. Opranusmbl 4 OKpYy Karouias cpejaa.

OKkojorus Kak Hayka. 3ajaud W pa3fenabpl dKOJIOrMM. MeTolbl 3KOJIOTMYEeCKHX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUST ~ OpPraHM3MOB:  BOJHas,  HAa3eMHO-BO3JyIIHAs, IMOYBEHHas,
BHYTpUOpPraHU3MEHHasl.

Okonorndeckue (akropel. Krnaccudukanus skonorndeckux (akTopoB: aOHOTHYECKHUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGunornueckue  (akToOpel:  CBET, TeMIeparypa, BIaKHOCTb. DOTONEPHOAMU3M.
[TpucniocoOneHust OpraHu3MoB K JAeHcTBHIO a0HOTHYECKUX (PaKTOpoB. buomornyeckue puTMsl.

buornueckne ¢dakropel. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN: KOHKYpEHLHS,
XHUIIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koomnepaius, MyTyaln3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCANIM3M, HEUTpaiau3M. 3HaueHHe OMOTHUYECKUX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B MIPUPOAHBIX COOOIIECTBAX.



OKOJIOTHYECKHE XapPaKTCPUCTHKU TIOIYJIALUH. OCHOBHBIC TIOKa3aTeIH MOMyJIAHUN :
YUCJICHHOCTb, IINIOTHOCTb, POXIAAEMOCTb, CMCPTHOCTb, HPHUPOCT, MHUTpALU. I[I/IHaMI/IKa
YHUCJICHHOCTH MOIIYJIAINU U eé peryjsnus.

JdemMoHcTpanum:
Hoptpertst: A. 'ym6onbar, K. @. Pynse, D. ['ekkens.
Tabnuie! u cxemsl: kapta «IIpupoansie 30Hb1 3eMiuan», «Cpenbl 0OUTaHUS OPraHU3MOBY,

«Doronepuogmzmy», «l[lomymsamum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH HOMYJISIIUH
uH}y30pun-Tyhenbkm», «lIumessie memnm.

JlabGopaTopHble U NpaKTH4YecKue padoThbi:

JlaGopaTopHas pabotra Ne 2. «Mopdosoruueckne OCOOCHHOCTH PACTCHUH W3 pasHBIX
MeCT OOUTAHHS.

JIaGoparophas pabota Ne 3. «BiusiHue cBeTa Ha POCT U Pa3BUTHE MPOPOCTKOB TOMATAay.

Tema 4. Coo01ecTBa M YKOJOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  Ouomeno3. CTpyKTypbl — OHOIIEHO3a:  BHIOBa,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). [lonarne 00 skocucremMe M OHOreoIeHO3E.
@OyHKUMOHANbHbIE KOMIIOHEHTbl 3JKOCHUCTEMbI: MPOAYLEHTbI, KOHCYMEHTBI, PpPEIyLECHTBHI.
KpyroBopor BemecTB M TOTOK SHEPrud B dKocucteme. Tpoduyeckuwe (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd 3KOCUCTEMbI: Ouomacca,
OPOAYKIHUSA. DKOJOTWYECKHE MHPAMHJIBL: TPOMYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTh, cCaMOperyJisius, pazsutue. Cykieccus.

[Ipupoanble SKOCHUCTEMBI. DKOCHUCTEMBI O03€p M peK. ODKOCHUCTEMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE PKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOo3KocucTeMbl. buonornyeckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak ¢axtop ycroiunBoctu skocucteM. CoxpaHeHre OMOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U CTpykTypa Ouocdepsl.
XKusoe BemectBo u ero GyHkuuu. OcoOeHHOCTH OHOc(epbl Kak II00albHOW IKOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTs! BemiecTB U OMOT€OXMMHMYECKHE IMKIJIBI 3JIEMEHTOB (YIJIepoja, azoTa).
3oHanbHOCTH OHocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Ouocdepe 3emun. AHTPONOreHHble U3MEHEHHs B Ouocdepe.
['moGasbHBIC HKOJTOTHYECKUE TTPOOITIEMBI.

CocymecTBoBaHue TpUpoAbl M dYenoBedecTBa. CoxpaHeHue OMOpa3HOOOpa3usi Kak
OocHOBa ycroiumBocTH Ouocepsl. OCHOBAa pPAIMOHATBHOTO YIPABICHUS TMPUPOIHBIMU
pecypcamu U UX UCTOIb30BaHue. JlOCTHXKEHHsI OMOJIOTUY M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

IMoptpetsr: A. JIx. Tencau, B. H. Cykaués, B. U. Bepnaackuii.

Tabauiet u cxemsl: «[lumessie nenu», «buoneHos: cocras u crpykrypay, «lIpupoansie
coobOmectBay, «llemn mnuTanus», «IKonormueckas nupamunay, «buochepa u yenoexy,
«JKocHuCTeMa IIUPOKOJIIMUCTBEHHOTO Jieca», «DKOCHUCTEMAa XBOWHOTO Jecay, «buoreHnos
BOZOEMa», «ArpoueHo3», «lIpumepHble aHTPONOTre€HHbIE BO3JCUCTBUS Ha IPUPOAY»,



«BaxHelme MCTOYHMKU 3arps3HEHUs BO3/lyXa WM TPYHTOBBIX Boa», «llouBa — BaxkHeiimas
cocrasistronas ouocheps», «PakTopsl Aerpaganuu nousy, «[lapHUKOBbIA AP herT, «DaKkTOpHI
PaaMoOaKTHBHOTO 3arpsisHeHus Onocdepsn», «O0mas ctpykrypa ouochepsn», «Pacnpocrpanenne
XKHU3HH B Onocdepey, «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B OGuochepey,
«KpyroBopot azora B mpupoze».

Ob6opynoBanue: MoJenb-anmuKanust ~ «Tunuunaele  OMOLEHO3B»,  repOapuii
«PacturenpHble  cooOmiecTBa», Komtekuun — «buonenos», «BpemuTennm — BaKHEHIIMX
CENIbCKOXO3SUCTBEHHBIX ~KYJBTYp», TepOapul ¥ KOJUIGKIMM pAcTeHUH U  KHUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM TpyInaM ogHoro Buja, Kpachas kaura Poccuiickoit
Deneparun, N300pakeHusI OXPaHIEMBIX BHJIOB PACTEHUI U KUBOTHBIX.

[Tpaktuyeckas padora 1.

Dcce Ha 3KOJIOTHYECKYI0 TEMY

[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 BMOJIOTMM HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30BAHUMA

Cormacho ®I'OC COO, ycranaBiauBalOTCi TpeOOBAaHUS K pe3yJbTaTaM OCBOCHMS
00yYaOIUMHUCS TIPOTPaMM CPEIHETO 00IIero 00pa3oBaHUs: JIMYHOCTHBIM, METAIIPEAMETHBIM U
HPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIHYHOCTHBIX pPE3yJIbTAaTOB OCBOCHMs mpeamera «buonorus» BblieIeHBI
CIEIyIOIIME  COCTABIAIOIIME: OCO3HAaHME OOyYaroIIMMHCA  POCCUHCKOM  Ipa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIHHOCTH U CAMOOTPEICIICHUIO,
HaJIn4Yue MOTHUBAIIUU K 06yquI/1}0 6I/IOJ'IOFI/II/I, HGJ’IeHaHpaBHCHHOG pa3BI/ITI/Ie BHYTpeHHI/IX
yOKICHUI JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUYECKHUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHWS, TOTOBHOCTh W CIIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOACTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yCTaHOBKAMH, TPUCYIIUMHU  CHCTEME
OMOJIOTMYECKOTr0 O00pa30BaHUs, HAIWYUE HKOJOTUYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH IIENTU ¥ CTPOUTH )KU3HEHHBIC TUTAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMera «buonorus» IOCTUTAlOTCS B €IMHCTBE
yq€6HOI\/JI M BOCIHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAEHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMHM JIUYHOCTH, MATPUOTHU3MA,
YBaXEHUS K 3aKOHY W IIPABOMOPSAIKY, YEIOBEKY TPyJda U CTapIIEMy ITOKOJEHUIO, B3aMMHOIO
YBOXKEHHS, OEpEeKHOT0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJUIHUsAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, MpUpoJe U OKPYKaIoIIeH cpee.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUSI yUeOHOTo npeamMeTa « buonorusy JomKHBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTHh OOYyYarolUXcsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN
MO3UIMEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpHUEHTAlMil, NO3UTHUBHBIX BHYTPEHHHUX
yOeXKIEHUM, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHre KU3HEHHOTO OIbITa U ONbITA JAEATEIbHOCTH B IPOLIECCE PEaIu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:



1) rpakIaHCKOro BOCIIUTAHUSI:

c(OPMHPOBAHHOCTh TPAXKAAHCKOM TMO3UIMU OOYYalOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX IIpaB M OO0S3aHHOCTEW, yBa)KEHHE 3aKOHA U
IIPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH JEATEIILHOCTH MPU CO3JaHUH YUSOHBIX TPOEKTOB,
pelleHnr yU4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh  ONPENAENATh COOCTBEHHYIO TIO3MIMIO 110 OTHOIICHHIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHUE YYUTHIBaTh B CBOMX JCHCTBHUAX HEOOXOAMMOCTb KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU YyOEKICHUSAMHU, KYJIbTYPHBIMH LEHHOCTSAMU U COLUAIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOIO BBIIIOJIHEHUS YYEOHBIX,
[IO3HABATEJIbHBIX M HCCIIEIOBATEIbCKUX 33Ja4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYX JACHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COIEPIKAHNUS;

TFOTOBHOCTh K T'YMaHUTapHON U BOJOHTEPCKOM NESATENbHOCTH;

2) IaTPHOTHYECKOTO BOCTIUTAHUSI:

c(OPMHPOBAHHOCTh POCCUHCKON TPa’KAAHCKON MAEHTUYHOCTH, NATPUOTU3MA, YBAKEHHUS
K CBOEMY HapoOJy, 4YyBCTBAa OTBETCTBEHHOCTH Iepel PoauHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK U KyJIBTYpY, NPOLILIOE U HACTOSIEE MHOTOHAIMOHAIBHOr0 Hapoaa Poccuy;

IIEHHOCTHOE OTHOIICHWE K MPUPOAHOMY HACIEIUI0 U IaMATHUKAM IIPUPOLBI,
JocTkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIOCOOHOCTh OLEHHWBATH BKJIAJ POCCHICKHX YYEHBIX B CTAHOBJICHHWE M Ppa3BUTHE
Ouosioruu, MOHUMaHUs 3HaUYCHUsI OMOJIOIMH B IO3HAHUM 3aKOHOB IPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaerHas  yOexnEHHOCTb, TOTOBHOCTh K CIyXeHHI0 © 3amure OTteuecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIh0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBECHHS;

CIIOCOOHOCTh OLIEHMBATh CUTYAlMIO U PUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOUIEHWE K CBOUM pPOJUTENSIM, CO3/JIaHMI0 CEMbUM Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCI\/JI CEMENHON JXKU3HU B COOTBETCTBUHU C TpaguuusiMH HapOJd0B
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS :

OCTECTUYCCKOC OTHOIICHUE K MHPY, BKIIIOYas 3CTCTUKY 6I)ITa, HAay4YHOTO U TEXHUYECCKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA,

IIOHUMAHHUEC ODOMOIIMOHAJIBHOT'O BOS}IGﬁCTBHﬂ JKUBOU IpHUpoAbI 1 eé IOEHHOCTH,

TOTOBHOCTh K CaMOBBIP@KCHHUIO B Pa3HBIX BHIAaX HCKYCCTBA, CTPEMIICHHE TMPOSBIIATH
KavyecTBa TBOPYECKOM JTMUHOCTH;

5) pusuyeckoro  BocnuTaHus, (OPMHPOBAHHSI  KYJbTYpPbl  310POBbS M
IMOLUMOHAIBLHOTO GJIArONOJy4usi:

MMOHMMAaHUE W pealn3alus 3J0pOBOTo U O6e30macHOro o0pasa XKu3HU (37I0pOBOE MUTAHUE,
cOOIOZICHNEe TUTUEHUYECKUX TMPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
perynsipHass (GuU3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOMICHUSI K COOCTBEHHOMY (PU3UYECKOMY M IICUXHUECKOMY 3/10POBbIO;



MOHMMaHWE LEHHOCTH IMPaBUJI HMHIUBUAYAJbHOIO M KOJUIEKTUBHOIO 0€3011aCHOTrO
MIOBE/ICHNUS B CUTYALIUAX, YTPOKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HaHME IOCIEACTBUI M HENPHUATHA BPEAHBIX NMPUBBIYEK (YIOTPEOJCHHs alKOroJ,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIMTAHUS

TOTOBHOCTb K TPY/Ly, OCO3HAHUE [ICHHOCTH MacTepCTBa, TPYI0I00uE;

TOTOBHOCTh K  AKTHBHOM  JICATCIBHOCTH  TEXHOJOTMYECKOW W COIMAILHOM
HaIpaBJICHHOCTH, CHOCO6HOCTB HHULIUHUPOBATH, IJIAHUPOBATL U CAMOCTOATCIIBHO BBIIIOJIHATDH
TaKyIo JIeTeIbHOCTE;

MHTEpEC K pa3inyHbIM chepaM mpodeccHOoHANbHON AEATENbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBIN BBIOOD OyayIei mpodhecchy U peaTn30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TIIaHb;

TOTOBHOCTh U CITIOCOOHOCTh K 00Opa30BaHMIO M CaMOOOPa30BaHHIO HA MPOTSLKCHUHM BCCH
KH3HU,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUSI:

HKOJIOTHYECKH 1eJIeco00pa3Hoe OTHOIIEHHE K IPUPOE KaK UCTOYHUKY JKU3HU Ha 3eMiie,
OCHOBE €€ CyIIeCTBOBaHUS;

MOBBIIIICHUE YPOBHS DKOJIOTHYECKOW KYJIBTYPBI: MPHOOPETEHUE ONBITA TUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU WX BO3MOXKHBIX IOCIEICTBUH ISl OKPYKAIOIIEH CPeIbl;

OCO3HAHME TII00ATFHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIIEM U IyTeH UX PELICHUS;

CIOCOOHOCTH MCIOJIB30BATh MPHUOOPETaeMble MPU U3YUYECHUH OMOJIOTHH 3HAHUS U YMEHUS
IpU pEHICHUH MPOoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOI0IeHNE
MpaBUJI TOBEJEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HETPHATHE ACHCTBUI, MPUHOCSIIIUX BpEA OKpYXKalolled MpHpOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSATHBIC YKOJIOTHUSCKUE MOCISACTBHUS MPEIITPHHUMAESMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HAJIMYUE PA3BUTOTO SKOJIOTHYECKOTO MBINUICHUS, JKOJOTHYECKOW KYJIBTYPHI, OIBITA
NESTEIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBAThCSI HUMHU B
MO3HABATEIIBHON, KOMMYHHKATHBHOW W COIMAIBHON MPAKTHUKE, TOTOBHOCTH K YyYacTHIO B
MPAKTUYECKON AESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) IEeHHOCTH HAYYHOTI'O MO3HAHUSI:

c(OPMHPOBAHHOCTE MHMPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAaHHOTO Ha JUAJIOTe KYyJIbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHNWE  S3BIKOBOM W  YHUTATENbCKOM  KYJIbTYpPhl Kak  CpelcTBa
B3aMMOJEHCTBHS MEXKIY JTHOAbMH U TO3HAHUS MUPA;

MMOHMMaHHUE CeUU(PUKU OMOJOTMM KakK HayKd, OCO3HaHMs €€ poiau B (OpMUPOBAHUU
palMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MUpE Kak O €IMHCTBE MpPHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTE! U peIIeHUH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOEeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUISI COBPEMEHHOM IMBHIIN3ALNMN: 00€CTIeYeHUS
HOBOT'O YPOBHSI Pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUM, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTeH BBIXO/A U3 INI0OATBHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PAIUOHATBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOIMYECKHX 3HAHUH B IIEJSAX MOBBIIICHUS 00IIei
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM YacTu (PYHKIIMOHATbHON
IpPaMOTHOCTH O0yyJaroumxcs, popMupyemMoit pu U3y4yeHuu OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJyyaeMble 3HAHHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN



OKpY’KalOLIero MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHUE JeiaTb OOOCHOBaHHbBIE
3aKIIIOYCHUA Ha OCHOBC HAyYHbIX (I)aKTOB U HUMCIOHIUXCAd HOAaHHBIX C MLCJIbIKO IMOJTYYCHHA
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJb30BaTh OHOJIOTMYECKUE 3HAHHS Ul PEIICHUS
po0JeM B peabHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE LIEHHOCTU HaYyYHOW JESATEIbHOCTH, TOTOBHOCTh OCYLIECTBISATh IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITEIbHOCTh HHANBUYaIbHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUI0 M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHM C >KU3HEHHBIMHU
OTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeqMeTHble pe3yibTaThl OCBOEHUs yueOHOro mpeamera «buoorus» BKIHOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHHSI  OOYUYAIOMIMXCS  MEKIUCHUIUTMHAPHEIC
(MexmnpenMeTHbIe) OOLIeHayYHbIe OHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cnenr(uKy METOZ0B MO3HAHMS, HCIIOJIB3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHUE, IpOILIeCcC, CHCTeMa, HAayuHbId (DaKkT, NPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeAOBaHUE, HAOIIOJEHUE, W3MEpPEHHUE, SKCIEPUMEHT U APYTUX), YHUBEpPCAIbHbIC
yueOHble JeiicTBUs (II03HABaTelbHbIE, KOMMYHHUKATUBHBIE, PETYJSATHBHbIE), 00€CIIEUUBAIOLINE
¢dopmupoBaHre (YHKIIMOHAIBFHONW T'PAMOTHOCTH M COLMAIBHOW KOMIETEHIIMH O0YYaroluxcs,
CHOCOOHOCTh o0yyaroImuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE JAEUCTBUS B I103HABATEIbHOW U
COLIMAJILHON ITPaKTHUKE.

MertanpeameTHble pe3ysbTaThl OCBOECHUS MPOrpaMMbl CPEJHEro 00IIero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OB.TIa)IEHI/Ie YHuBEpCaAIbHBIMHA y‘lCﬁHBIMI/I N03HABATEJbLHBIMH J€iiCTBUSIMM:

1) 6a30BbIe JJOrHYeCKHE el CTBHSI:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh M aKTyalU3HpoOBaTh IMpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEHUU 3HAHUI MNPUEMBI JIOTMYECKOrO MBIIUICHUS (aHamu3a,
CHUHTE3a, CpaBHEHHMS, KJIacCU(PHUKAIMM, OOOOIIEHHs), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
HNOHATUN (BBIIEIATh UX XapaKTEPHbIE PU3HAKH, YCTAHABINBATh CBSA3H C APYTUMHU MOHATHSIMH);

ONpENENATh LI ACATCIBHOCTH, 3ajaBas IapaMeTpbl U KPUTEpUU HUX JOCTHXKEHHS,
COOTHOCHUTB PE3YJIbTATHI ACATEIBHOCTH C ITIOCTABICHHBIMU LIEIISIMHU;

UCMOJIb30BaTh OMOJIOTUYECKUE MOHATUS I OObSICHEHUS (AaKTOB U SBICHUU KHUBOH
IIPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKIEHUs (MHAYKTHUBHBIE, NEAYKTHBHBIE, IIO aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS] B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH
BBIBOJIbI U 3AKJIIOYECHUS;

IIPUMEHATh CXEMHO-MOJIENIBHBIE CPEICTBA IS MPEJACTABICHUS CYIIECTBEHHBIX CBS3EU U
OTHOILIEHUHA B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAaKKe MPOTUBOPEUMH pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIaH peIIEHUS MpoOJeMbl C Y4Y€TOM aHalM3a HUMEIoIUXcs
MaTepHaIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISM,
OLICHUBATh PUCKH ITOCIIEICTBUH JESITEIBHOCTH;

KOOP/JMHUPOBaTh M BBINOJHATE pPabOTy B YCIOBUSIX pEabHOrO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaATh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIeM.



2) 6a30BbIe HCCJIEN0BATEIbCKIE el CTBHA:

BJIQJICTh HABBIKAMU Y4eOHO-MCCIICOBATEIILCKOW U MPOCKTHOW JICATEIIEHOCTH, HAaBBIKAMHU
paspenieHus: npoodiieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY IOWCKY METOIOB
pelLIeHHs TPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOIOB TIO3HAHUS;

HCIIOJIL30BATh PA3JIMYHBIC BHUIbI ACATCIIBHOCTU IO IMOJYYCHHIO HOBOI'O 3HAHHA, €TI0
UHTEPIPETAINHU, PEOOPA30BAHUIO U MPUMEHEHHIO B YYEOHBIX CUTYAIWsX, B TOM YHUCIE TPU
CO3JaHuun y‘-Ie6HbIX 1 COOMAJIBHBIX ITPOCKTOB;

(dbopMHpPOBATh HAYYHBIN TUIT MBIIIUICHHS, BIaJICTh HAYYHOH TEPMHUHOJIOTUCH, KITFOUEBBIMU
HNOHATUAMHU U MCTOJaMHU,

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00Pa30BATECIBHON JCATEIILHOCTH H
JKU3HCHHBIX CUTYAlUAX,

BBISIBIIAITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTYaJIM3HPOBATh 3ajady, BBIIBUTATh
TUIIOTE3y €€ PEIICHMs, HaXOAUTb apryMEHTBhl U1 JIOKA3aTEIbCTBA CBOMX YTBEPXKIACHUM,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAIIM3UPOBATL TIIOJYUCHHBIC B XOJ€ PCHICHUA 3adadyud pPE3yJIbTaThl, KPUTHYCCKU
OLICHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSX;

AaBaTb OLCHKY HOBBIM CUTyallUAM, OLICHHUBATb HpHO6p€TéHHBIﬁ OIIBIT,

OCYILECTBIISAThH IICJICHANPABICHHBIA MOUCK MEPEHOCA CPEICTB M CIIOCOOOB JICHCTBHS B
poQECCHOHATIBHYIO CPEAY;

yMETh T[EPEHOCUTh 3HAaHUS B I[IO3HABATEIBHYID W NPAKTUYECKyl  00Jjactu
KUBHEACATCIIBHOCTH,

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTeH;

BbIIBUI'aTb HOBLIC HMJCH, NpCjiaraTb OPUTHHAJIBHBLIC IMOAXOJAbl W PCHICHUA, CTABHUTH
npoOJIeMBI M 331a4H, IOITYCKAIOIINE alTbTCPHATHBHBIC PEIICHHUS.

3) padora ¢ nnpopmaumeii:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOUYHMKAX MH(opMaiuu (Tekcre yueOHOro mocoodus,
HAy4YHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsX M CIPaBOYHUKAX, KOMIBbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pa3lIUYHBIX BHJIOB U (opM
IPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyaHpoBaTh 3ampochl M NPUMEHATh pPa3IMYHbIE METOIbl MPH MOUCKE U OTOOpE
Ounonoruueckoit HHGoOpMaIuu, HEOOXOIMMOM JIJIsl BHIITOJIHEHUS yUEOHBIX 3a/1a4;

IpUOOpeTaTh OMBIT UCIOJIb30BAaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEpUIEHCTBOBAThH KYJIbTYPY aKTUBHOI'O UCIOJIb30BaHUS PA3INUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY THpEACTaBICHUs OHUOIIOTHYECKOil
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYroe);

UCIOJIb30BAaTh HAYYHBIM S3bIK B KayecTBE CpPEJCTBa NpU paboTe ¢ OMOIOTHYECKOM
uH(popMaluel: MPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTHYeCKUe 3HAKU M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJaJIeTh HAaBbIKAMM pAacllO3HaBaHMA U 3aIIUTHl MHPOPMALUH, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJ]aI[eHl/Ie YHUBEPCAJTBbHBIMUA KOMMYHUKATUBHBIMH HeﬁCTBHHMH:

1) o6menmue:

OCYHICCTBIIAT KOMMYHUKAaIINH BO BCEX C(i)ean KN3HH, aKTUBHO Y4aCTBOBATh B JHUAJIOTC
WIH JUCKYCCHHU IO CYIIECTBY OOCYXIaeMoii TeMbl (yMEHHE 3a/JaBaTh BOIPOCHI, BBICKA3bIBAThH
CYXKIACHUA OTHOCUTCIIbHO BBIIIOJITHCHUS npe;(naraeMoﬁ 3aa4yi, YYUTBIBATb HWHTCPECHI U
COTJIaCOBAHHOCTH MO3MIINI JPYTHX YYACTHUKOB JHATIOTa HIH JUCKYCCHH);

pacro3HaBaTh HeBepOallbHBIE CPEICTBA OOIIEHHsS, MOHHMATh 3HAYEHHE COIUAIBHBIX
3HAKOB, MPEAMOCHUIOK BOBHUKHOBCHUSI KOHMIMKTHBIX CUTYAIUi, YMETh CMATYATh KOH(PIUKTHI U
BECTH IIEPETOBOPHI;



BJIQJIETh Pa3IMYHBIMHU CIIOCOOaMH OOIEHUS U B3aWMOJAEWUCTBUS, MOHUMATh HAaMEPEHUS
JIPYTHX JIOACH, MPOSBIATh YBAKHUTEIHLHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH dopme
(bopMyIIHpPOBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HMCIOJIb30BAaHUEM S3bIKOBBIX
CPEICTB.

2) COBMeCTHAs 1esITeJIbHOCTh:

IIOHUMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHHOW U UHJIMBUIYaJbHOW pabOThHI MpU
pelieHnn OMOIOrHYecKol MpobiaeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHS TPYIIOBBIX
(dbopM B3aMOAEHCTBHS NPH PEIICHUH YUYeOHOM 3a/1auu;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX NEUCTBUN C Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

[IPUHUMATh LIEeJIM COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATh
JEUCTBUA 10 €€ INOCTHKEHHIO: COCTAaBIATH IUIAH JACHUCTBHUH, PACHpElENATh POJIU C YYETOM
MHEHHUI YYaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OLICHMBATh Kau€CTBO CBOErO BKJIAJIa U KAXKJOI'0 Y4aCTHUKA KOMaH/bl B OOIIUN pe3ysibTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IPOEKTHI, OLICHUBATh MJEU C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBJIATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEJCHUE B DPa3jIU4HbIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBiajeHne YHMBEPCAJIbHBIMH Pery/isiTABHBIMU /1€iiCTBUAMM:

1) camoopraHu3anus:

UCIIONIb30BaTh OMOJOTHYECKHE 3HAHUS JUISl BBIABICHUS MPOOJIEeM M HX pEIICHUs B
JKU3HEHHBIX U YYEOHBIX CUTYalIUAX;

BBIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH IIEJIEBBIC H CMBICIIOBBIC YCTAHOBKH B CBOHMX
JEHUCTBUSX M TOCTYINKaxX MO OTHOLICHHWIO K >KMBOM NPUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPY’KaIOIIIHX;

CaMOCTOSITENTFHO OCYIIECTBIISTh MO3HABATEIBHYIO NEATEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh M (OPMYIUpOBaTh COOCTBEHHBIE 3aJaud B OOpa30BATEIbHOW JIEATEIHHOCTH U
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTAaBJIATH IJIaH PELIEHUs! IPOOJIEMbI C YIETOM UMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAOUTEHUII;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM;

pacimupsaTh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIMPOKOW SPYIUIIUH B Pa3HBIX
00JacTsX 3HaHUH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBINA U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallMsIM, BHOCHTb KOPPEKTUBLI B ACATCIIBHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;

BJIAACTh HABBIKAMU O3HaBaTeIbHOU pe(i).]'[eKCI/II/I KaK OCO3HaHHA COBCPUIACMBIX ﬂeﬁCTBHﬁ
U MBICJIUTENIBHBIX TPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOJIh30BATh MPUEMBI pE(IICKCUU
JUTSL OLIEHKU CUTYalluH, BHIOOpAa BEPHOTO PEIICHMUS,;

yYMETh OLICHUBATh PUCKH U CBOEBPEMEHHO PUHUMATH PEIICHHUS 10 UX CHIKECHUIO;

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [IPU AaHAIU3E PE3YJIbTATOB ACATEIBHOCTH;

3) npuHsATHE CeOSI M IPYTHX:
NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAJIU3€E PE3yIbTAaTOB ACSITEIBHOCTH;



MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;
pa3BHUBATh CIIOCOOHOCTh TOHMUMATh MUP C TTO3UIUH JIPYTOTO YEIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenMetHsbie pe3ynbTaThl ocBoeHus nporpammbl COO no Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npeamera «buonorusy HayyHble 3HAHUS, YMEHUS U
CIoco0bI JeHCTBUN o OCBOCHHIO, UHTEPIPETALHNH
U Ipeo0pa30BaHUIO 3HAHUHN, BUJIbI JEATEILHOCTH I10 IMOJIYYEHUIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HAaHUU B Pa3IMYHBIX yYEOHBIX CUTYyallUAX, a TAKXK€ B pPEaJbHBIX XU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX ¢ Ouwosormeil. B mporpamme mpeaMeTHble pe3yiabTaThl MPEICTAaBICHBI MO TOJaM
00y4eHwusI.

[IpenMeTrHble pe3ysbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» ¢ 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PO OMOJOTHHM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPbIBaTh COJIEpPKaHNEe OMOJOTHYECKUX TEPMUHOB U MOHITHUM: )KU3Hb, KJIETKA,
opranu3M, MeTabomu3m (0OMEH BellecTB W MpeBpalleHHe JHEpPruH), TOMEeocTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoayKIius), HaCJIeCTBEHHOCTh, K3MEHYMBOCTh, POCT U PA3BUTHE;

YMEHHE H3JIaraTh OHMOJIOTWYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAas, MYTaIl[MOHHas,
HEHTpajdbHas J0rMa MOJIEKYJIsipHOH Ouonoruun), 3akoHbl (I'. Menpens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 LEHTpax MHOroo0pasusi U IPOUCX0XKIEHUS KyIbTYpHbIX pacTeHuid H.
W. BaBuiosa), onpeneisaTh TpaHUIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BJIAJIETh METOJaMH HAYyYHOI'O MO3HAHUS B OMOJOTMU: HAOJIIOJEHHE U OMHCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOTO
HKCIIEPUMEHTA, BBIIBI)KEHHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAYy HCCIeTyeMbIMU
BEJIMUYMHAMHU, OOBSICHEHHE TOJMYYEHHBIX PpEe3ylbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX PE3yIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NIPU3HAKA BUPYCOB, KIETOK NMPOKApUOT U 3YKApPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa BEUIECTB U
NPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJIOTBOPEHHS], PA3MHOKEHUSI, NHANBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

yMEHHE NMPUMEHSATH MOJyYEHHbIE 3HAHUSI JUIsl OOBSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUH, /IS IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C 11€IbI0 00eCTIeYeHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIMX JIIOJIEH, COOJIIOJIEHUs HOpPM
IPaMOTHOTO TOBEJIEHUS] B OKpYXarolllell NPUPOAHON cpele, NMOHMMaHUE HEOOXOJUMOCTH
WCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJIs palrOHAIbHOTO
IPUPOIONOIB30BaAHUS;

yMEHHE peniaTh 3JIeMEHTapHble TE€HEeTHYECKHe 3aJaud Ha MOHO- U JTUTHOpHAHOE
CKpeIMBaHKe, CLIETUICHHOE HACleI0BaHUE, COCTABIATh CXEMbl MOHOTMOPHUIHOTO CKPEUIMBAHUS
JUISL TIpe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHUE BBINOIHATH Ja0OpaTOpHbIE U MPAKTUYECKHE paboThl, COONI0IATh MpaBUiIa MpU
paboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYTOBAHHUEM;

YMEHUE KPUTHUYECKH OIICHWBAaTh U HHTEPIPETUPOBATH HH(GOPMAIHMIO OHOIOTHYECKOrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHblEe 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONMYJISIPHbIE MaTepUallbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
HCCIIeIOBAaHUH B OMOJIOTHH, MEAUITNHE, OMOTEXHOJIOTHH;



YyMEHHE CO37aBaTh COOCTBEHHBIC TMCbMEHHBIE M YCTHBIE COOOImEeHus, 00001Ias
OMoNoruveckyro WHQPOPMAIUI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO UCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

IIpenmerHble pe3ynbTaThl OCBOEGHUs y4yeOHoro npeamera «buonorus» ¢ 11 knacce
JIOJIKHBI OTPAXKATh.

Cc(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJM OMOJOrMM B CHCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HaY4YHOI'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOekKHbIX YUEHBIX-ONOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa [T PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE DPACKpBIBaTh COJECpXkKAHWE OMOJIOTMYECKMX TEPMUHOB W IOHATUI: BUJ,
HOMyJIAMs,  TeHO(OHI,  JBONIONMS,  JBWKYyIIME  Cuibl  ((akTopsl)  HBOJIIOIHH,
IPUCIOCOOIEHHOCTh OPraHU3MOB, BHJ000pa30BaHUE, SKOJIOIMYECKHE (DAKTOpPbI, IKOCUCTEMA,
IPOAYLEHThl, KOHCYMEHTbI, pEAYLEHThl, LEeNu MUTaHUsA, OKOJIOTMYECKas IUpaMula,
O6uoreoreHo3, onocdepa;

yMEHHE Wu3Jaratb Ouojiornyeckue Teopuu (dBoiounoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs HBOJIOLMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apojpliieBoro cxonacrsa K.
M. bapa, yepenoBaHus IiaBHbIX HanpasieHui u nytei spomonuu A. H. CeBeprioBa, yueHus o
6uochepe B. . BepHasackoro), onpenensiTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOAAMH HAYYHOI'O MO3HAHUS B OMOJOIMM: HAOIIOJEHUE U ONMCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alus M I[POBEJCHHE OHOJOIMYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE TMIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXIY HCCIENyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAy4YHbBIX MOHATHIH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUH IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEJATh CYLIECTBEHHBbIE IPHU3HAKK CTPOEHUS OMOJIOTMYECKUX OOBEKTOB!
BUJIOB, MOMYJIALUHI, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOIr€OL€HO30B U HKOCUCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKMX (PaKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX N3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOoBOpOTa BELIECTB M OMOT€OXMMMYECKHX IMKIOB B
ouocdepe;

yYMEHUE NMPUMEHSATh MOJy4YeHHbIE 3HaHUS JUIsl O0BSICHEHUS! OMOJIOTMUYECKUX MPOLIECCOB U
SBJICHUH, 17151 IPUHATUS IPAKTUUYECKUX PELIEHUI B TOBCEHEBHOM KU3HHU C LENIbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/0pOBbSl OKPYXalOIIUX Jrojied, COONIOACHUS HOPM
rPaMOTHOTO TOBEACHMS B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKECHUU COBPEMEHHOU ouonoruu Ut paloHaIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOTMYEeCcKHe 3a/lauM, COCTaBIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUH B 3KocucTeMax (1LIeNH MUTaHus);

YMEHUE BBINOIHATE Ja0OpaTOpHbIE U MPAaKTUYECKHE paboThl, COONI0IATh MpaBUiIa MpU
paboTe ¢ yueOHBIM U J1ab0paTOPHBIM 000PYIOBAHUEM;

yYMEHUE KPUTHUYECKH OIIEHHWBAaTh W HMHTEPIPETUPOBATh MHGPOPMALUIO OHOIOTHYECKOTO
CoJlep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyYHble 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpelacTBa
MaccoBOW WH(OpPMALMK, HAyYHO-TIOMYJIIPHBIE MaTepualibl), paccMaTpuBaTh TIJI0OAIbHBIE
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULHIO;

yMEHHE Co37aBaTh COOCTBEHHBIC TMCHMEHHBIE U YCTHBIE COOOIIEeHUs, 00001Iast
Ouonornyeckyro HHGPOpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN anmnapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJTACC
Ne |HaumenoBanue KoanuecTBo yacos JyieKTpOoHHbIE (IU(pPOBbIE)
n/u pa3aenoB U TeM 06p330BaTeJIbele pPeCypcChI
BCE| KOHTPOJIbHbIE |[IPAKTHYECKHUE
MpOrpaMMbI
ro |padoTsl padoThI
1. |buonorus kak Hayka |2 1 [[BuGsmorexa LIOK
https://m.edsoo.ru/7f41c292]]
Xussle cucremsr 1 |1 0 [[Bu6mmoreka LIOK
UX OpraHu3anus https://m.edsoo.ru/7f41¢c292]]
XHUMHYECKUH cOCTaB |8 2 ([BuGmmorexa [IOK
1 CTPOCHHC IITCTKH https://m.edsoo.ru/7f41c292]]
XKusnenesarenbHOCTS |6 0 [[Bubmorexa [OK
KIICTKH https://m.edsoo.ru/7f41c292]]
Pasmuoxenune n |5 1
UHIUBUNYaJIbHOC [[Bubnuoreka [IOK
PasBUTHC https://m.edsoo.ru/7f41¢292]]
OpraHU3MOB
HacnencrsenHocts u|8 2 ([Bubmiorexa LIOK
H3MCHHHBOCTD https://m.edsoo.ru/7f41c292]]
OpTaHU3MOB
Cenexuust 3 1
opranu3mMoB. OCHOBBI [[Bubmmorexa [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292]]
OBIIEE 34 7
KOJIMYECTBO
YACOB I10
ITPOI'PAMME
11 KJIACC
Hauwvenosanue JuekTpoHHbIE (HU(PPOBBIE)
pa3/1esioB U TeM KosauuecTBo yacoB 06DA30BATENLHIEC DECYDCLI
NMPOrpamMMblI P pecyp
BCEIr0 |KOHTPOJIbHBIE |MPAKTHYECKHE
padoThI padoThI
1. | DBomrormonHas |9 0 1 [[BuGnmoreka [IOK
Guomorus https://m.edsoo.ru/7f41cc74]]



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/7f41cc74

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoauuyecTBO 4acoB

daekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Bo3nukHoBenue u |9 0 1
pa3BUTHE )KU3HU [[bubnmorexa IIOK
Ha SeMiie https://m.edsoo.ru/7f41cc74]]
Opramswer 15 |0 ’ [[Bu6morexa LIOK
Py m https://m.edsoo.ru/7f41cc74]]
cpena
CoobmecrBau |11 1 1
JKOJIOTUYECKUE [[bubmorexa LIOK
CHCTEMBI https://m.edsoo.ru/7f41cc74]]
OBUIEE 34 2 5
KOJIMYECTBO
YACOB I10
I[TPOI'PAMME
MHNOYPOYHOE IIVIAHUPOBAHHUE
10 KJTACC
Ne | Tema ypoka KosnvecTBO 4yacoB JaTa | DJeKTPOHHbIE
n/m BCEro | KOHTpoJIbHbIe | npakTHyeckue | 13YTEH uupposbIe
padoTeI paGoTeI us oOpa3oBaTe/ibHbIC
pecypcbl
KOHTPOJIA
1. buonorus B cucteme Hayk 1 0 0 I nenend| gy orexa OK
https://m.eds00.ru/863e61
22
https://m.eds00.ru/863e63
2a
2. MeTo/1bl TO3HAHUS KUBOH 1 0,5 2 Henens bubmoreka IIOK
npuposl. [IpakTryeckas https://m.eds00.ru/863e61
pabora Ne 1 22
3.  |BHOJIOTUYECKUE CUCTEMBI, 1 3 bubmmoreka IIOK
[POLIECCHl M X U3yUCHHE Henxenst | https://m.edsoo0.ru/863e65
64
4. [XuMH4ecKuil COCTaB KIIETKH. 4 Bu6nmoreka IJOK
Boma u MuHepanbHbBIE COJTH HeneHs. | https://m.edsoo.ru/863e67
4e



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

5. |benku. CocTaB M CTpOCHUE 5 bubmoreka [JOK
0enkoB Hezxesst. | https://m.edsoo.ru/863e6b
72
6. |DepMeHTB — OHONOrHYECKHE 6 bubmmorexa [IOK
KaTann3aTopel. JlabopaTtopHas Heaens. | https://m.edsoo0.ru/863e6b
pabota Ne 1 «3yuenue 72]
KaTaJTUTUYECKOI aKTHBHOCTH
(hepMeHTOB (Ha puMepe
AMMITa3bl WITH KaTalasbl
7. |YrineBonsl. JIumumel 7 bu6nmoreka IJOK
Hezxels. | https://m.eds00.ru/863e68
70
8.  HyxkienHoBsie KUCTOThI. ATD 8 Bubmuorexa [JOK
Hexess. | https://m.edso0.ru/863e6d
5c
9. |Hcropust 1 METOIbI H3YYCHUSI 9 Bubmuorexa LJOK
kietku. Kietounas teopust Henenst. | https://m.edsoo.ru/863e6e
88
10. [KieTka Kak LenoCcTHas KUBas 10
CHUCTEMA HEACIIA.
11. (Crtpoenue 3yKapuOTHYECKOM 0,5 11 Bubmuorexa [HOK
kietku. JlaboparopHasi paborta Henenst. | https://m.edsoo.ru/863e6f
Ne 2 «M3yuenne cTpoeHus o
KJIETOK PACTEHHM, )XKMBOTHBIX, https://m.edso0.ru/863e71
rpuOOB 1 GakTepuii moa 6¢C
MUUKNOCKOITOM HA TOTORKIX
12. |OGMmeH BemecTs Win 12 bubmuoreka IIOK
MeTaboIN3M Hexess. | https://m.edso0.ru/863e76
6¢
13. Dueprermyeckuii o6MeH 13 bubmmoteka [IOK
Hexesst. | https://m.edsoo.ru/863e7a
ae
14. | ®orocuHTe3. XeMOCUHTES 14 Bu6nuoreka IJOK
Hezxess. | https://m.edsoo.ru/863e7c
98
15. |Buocunres 6enka. Peaknus 15 bubmmoreka IJOK
MaTpUYHOTO CHHTE32 Henenst. | https://m.edsoo.ru/863e79
6e
16. (Tpaucmsiius — OuOCHHTE3 16
Oenka HeJens.



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

17. PKu3HEHHBIN UK KIECTKHA. 0,5 17 bubmuoreka IIOK
[lenenue kieTku. MuTo3. Heaens. | https://m.edsoo.ru/863e7d
JTaGoparopras padora Ne 3 c4
«HaOmonenne MuTo3a B
KJIETKax KOHYMKA KOPEIKa
ITyKa Ha TOTOBBIX
MHUKpOIIperapaTax»

18. |HekseTounble popMbI JKU3HU 18 Bubnunoreka IIOK
— BHPYCBI Henenst. | https://m.edsoo.ru/863e75

40

19. [ ®opmsr pasmMHOKEHHUS 19 Bubmuoreka LJOK

OpraHN3MOB Henmerst. | https://m.edso0.ru/863e81
b6
https://m.eds00.ru/863e83
le

20. |Meiio3 20 bubnuoreka IJOK

Henenst. | https://m.edsoo.ru/863e7f
4a

21. |OGpa3oBaHKe U Pa3BUTHE 0,5 21 bubmoreka [IOK
[TOJIOBBIX KJIETOK. Henxenst. | https://m.edsoo.ru/863e81
OI1U1010TBOPEHHE. b6
JTabGoparopHras pabdora
«3ydeHune CTPOESHHUS IMOJIOBBIX
KJIETOK Ha TOTOBEIX
MUKpOTpenaparax»

22. VHauMBUIya bHOE Pa3BUTHE 22 bubmmoreka IIOK
OpraHu3MOB Henenst. | https://m.edsoo.ru/863e84

36

23. [leHeTrka — HayKa O 23 Bubmmorexa [JOK
HACJIEICTBEHHOCTH U Henend. | https://m.edsoo.ru/863e86
M3MEHYUBOCTH 2

24. [3aKOHOMEPHOCTH 24 Bubmuorexa [JOK
HACJIEIOBAHUS TIPHU3HAKOB. Henens. | https://m.edso0.ru/863e88
MoHOTHOPHTHOE CKpEIUBaHNE 78

25. |lurubOpumHOe CKpEIInBaHHE. 25 Bubmuorexa LIOK
3aKOH HE3aBHCHMOTO HEeAeI. | https://m.edso0.ru/863e89
HACJIe/IOBAHUS TIPU3HAKOB ad

26. |CueruieHHOE Hacle10BaHUE 0,5 26 Bu6nmoreka IJOK
npu3HakoB. [IpakTuyeckas Henenst. | https://m.edsoo.ru/863e8c
pabota «Pemienne 3a1aa» 60

27. [Teneruka nona. Hacnegosanue 27 bubmuoreka IIOK

Henens. | https://m.edsoo.ru/863e8c

MPU3HAKOB, CLHCIVICHHBIX C
IMOJIOM

60



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

28. |M3MEHYMBOCTb. 0,5 28 Bubmuoreka ITOK
HenacnencrBenHas HenenA. | https://m.edsoo.ru/863e8e
M3MEHYUBOCTh. [IpakTHueckas fe
pabota «Penienue 3a1au»

29. |HacnencrBeHHas 29 bubmunoreka LIOK
M3MEHYNBOCTb. HeAens. | https://m.edsoo.ru/863e8e

fe

30. [Cenernka uemoBeka 30 Bubnmnoreka IIOK

HeneA. | https://m.edsoo.ru/863e8d
78
31. |0O6o0wEeHuE 110 TEME 31
«HacmencTBeHHOCTE 1 HCICJIA.
M3MEHYUBOCTH OPTaHU3MOBY
32. |Cenekuus KaK HayKa U IMPOLIECC 32 bu6moreka [JOK
HEACIA. | https://m.edsoo0.ru/863e92
14

33. [Metonb! ¥ JOCTHKEHHS 33 bubmunoreka IJOK
CEJTICKLIMKM PACTCHHI 1 Henenst. | https://m.edsoo.ru/863e92
PKNUBOTHBIX M

34. |BHOTEXHOJIOrUs KaK OTPacib 34 bubmuoreka LIOK
[POM3BO/ICTBA Henxenst. | https://m.edsoo0.ru/863e93

36
OBIIEE KOJIMYECTBO 34 3

YACOB I10 ITPOIT'PAMME



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

11 xmacc

Ne | Tema ypoka KosunvecTBO 4acoB Jara | DJjieKTpOHHbIE
n/m BCEro | KOHTpoJIbHBIE | mpakTHueckue | M3YI€H| nHppoBLIe
padoTHI padoThI sl oOpa3oBaTe/ibHbIE

pecypcsl
KOHTPOJIS

1 OBOJIIONYS U METOILI €6 1 1 nenens bu6mmoreka [IOK

U3yYCHUS https://m.edsoo.ru/863e

a20e

2. | Ucropwusi pa3BuUTHS 1 2 HeleM B 6 nnoTexa LIOK

MIPEJICTaBICHHH 00 https://m.edso0.ru/863e
IBOJIIOLIMU 9570
3. [IMHKpOIBOIOIHS 1 3 bubnunorexa [LIOK
HEACMA | https://m.eds00.ru/863e
9cle

4. [Momynsiums KaK 1 05 4 bubmmoreka [IOK
HIIEMEHTapHasK ¢IUHHIIA HEICIA. | https://m.edso0.ru/863e
BH/Ia U 3BOJIOIHH. 99¢6]]

UlaGopaTopnas pabora Ne 1
«CpaBHEHHE BUJIOB T10
MOP(OJIOTHIECCKOMY
KPUTEPHIO»

5.  [IBMXKYIIHE CHIIBI 1 ) bu6mmoreka [JOK
(oemeHTapHbIE (PAKTOPHI) HENCIA. | hitps://m.edso0.ru/863e
PBOJIFOIIH 9da4

6. |EcrectBennsiii ot6op u ero |1 6 bubnunorexa [IOK
(bopMBI HEACIIL. | https://m.eds00.ru/863e

9ed0]

7. [Pe3yabTaThl BOJIOLHH: 1 0,5 7 bubnmoreka [IOK
PUCIIOCOOIEHHOCTE HEICMA. | hitps://m.eds00.ru/863e
OpPTaHU3MOB U ofde
BHU1000pa30BaHUE.

UlaGopaTopnast pabota Ne 2
«Onucanne
MPUCTIOCOOTICHHOCTH
opraHusma u e€

OTHOCUTCIIBHOT'O XapaKTepa»



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

8. HampasineHwus u myTH 8 bubnuoreka [IOK
MaKpOIBOJIIOIUH HEACGT. | https://m.eds00.ru/863e

9cle

9. HeoOpaTMOCTh SBOJIOIUH 9

HEacCIs.

10. Mcropus xu3Hu Ha 3emiie U 10
METO/IBI €€ N3ydEHUs HEACIA.

11. [CumoTessl MPOUCXOXKIACHUS 0,5 11 bubnumoreka [IOK
PKU3HH Ha 3eme HEACIA. | https://m.edso0.ru/863e

abab

12.  |PasButue %u3HU Ha 3emiie 12 bubmuorexa [JOK
0 SpaM M IIepPUOaM HEACIL. | https://m.eds00.ru/863e

abbe

13.  (OcHOBHBIE 3TaIbI SBOIIOLMH 13 bubimoreka [IIOK
PACTUTENLHOTO U JKUBOTHOTO HEACILL | hitps://m.eds00.ru/863e
MHEpa. agbc

14. |CoBpemennas cucrema 14 bubmmoreka [IOK
OpraHU4eCcKOro MUpa HEACIL. | https://m.eds00.ru/863e

a48e

15, Dpomonus yenoseka 15 bubimoreka [IIOK
(anTpoIorenes) HEICIA. | hitps://m.edso0.ru/863e

ac2c

16. |[Iemxymurue cuibl (akTopsl) 16 bubmmorexa [IOK
AHTPOTIOTCHE3a HEACGTA. | hitps://m.eds00.ru/863e

ad44

17.  \OcHoBHBIE CTaANN 17
DBOJIIOIMH YeIOBEKa HEACIIA.

18. [enoBeueckue pachl u 18 bubnuoreka LIOK
[PUPOJTHBIE IATTAIlUH HEACGTA. | hitps://m.eds00.ru/863e
YelnoBeKa aea2

19. |06001menue o Teme 19
«BO3HMKHOBEHUE U HEACIIL.

Pa3BUTHE KM3HU Ha 3eMIIE»
20. [Dkosorus KaKk HayKa 20
HeJens.
21. |Cpemsl oOOUTAHUS U 21 bubnunorexa [IOK
HeJens.

PKOJIOrHYeckre (hakTopbl

https://m.edsoo0.ru/863e
afec]]



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

22. |AGuoTnueckue GpakTopsl. 0,5 22 bubnuoreka [IOK
UTaGopaTtopras pabora Ne 3. HEACGT. | https://m.eds00.ru/863e
«Mopdosornueckue b10e
0COOEHHOCTH pacTeHui u3
[PA3HBIX MECT OOUTAHHUSY.

Jlaboparopuas pabota Ne 4.
«BirstHue cBeta Ha pOCT U
Pa3BUTHE TIPOPOCTKOB
23. |buornueckue haKTOphI 23 Bubaunorexa LIOK
HEAGTL. | hitps://m.eds00.ru/863e
b348

24. |DKonoruyeckue 24

XapaKTEPUCTUKU HENCIIA.
MOMYJISALMH.

25.  (CooO1iecTBa OPraHu3MOB — 25 Bubaunorexa [IOK
Ouonenos. IIpakTuueckas HEICIA. | hitps://m.edsoo0.ru/863e
«(Icce Ha IKOJIOTUYECKYTO b46a
TEMV

26.  [DKOJIOTHYECKHE CHCTEMBI 26 bu6mmoreka [IOK
(9KOCUCTEMBI) HEICIA. | hitps://m.edso0.ru/863e

b46a

27.  |(OCHOBHBIE TIOKa3aTEIH 27 Bubaunorexa [IOK
BKOCHCTEMBI. HECMA. | hitps://m.eds00.ru/863e
JKOJIOTUIECKHE TUPAMUJIBI. b5fa
CBOICTBa DKOCHUCTEM.

Cykiieccust
28.  [[IpupoHBIC IKOCHCTEMBI 28
HEJENS.

29. |AHTpPONIOTeHHBIE 1 29
pKocucTeMsl. [IpakTiyeckast HOACILA.
«cce Ha IKOJIOTHYECKY IO
TeEMY»

30. |buoctepa — rimobabHas 30 bubmmoreka [IOK
BKOCHCTEMA 3eMJITH HEACIA. | https://m.edso0.ru/863e

bbSe

31. 3akOHOMEpHOCTH 31 bubnuoreka [IOK
CyLIeCTBOBAHUS OHOChEPHI HEACIIL. | https://m.eds00.ru/863e

bd16

32. [YenoseuecTBo B Guocdepe 32
3emiu HEJIETIS.



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

33. |CocymectBoBanue mpuposi| 1 33 butGmoreka [IOK
| YUe/I0BEUCCTBA HEACIA. | https://m.edso0.ru/863e
bale

34. |060061meHnEe TEMBI 1 34
«CooOrrecTBa u HEAen.
DKOJIOTMYECKUE CUCTEMBD)

OBILIEE KOJIMYECTBO 34 1 3
YACOB I10 ITPOIT'PAMME

10-11 KJIACC

YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJBHOI'O
MPOLIECCA

[TepeueHsb y4eOHO-METOAMYECKOTO M MAaTEPHATbHO-TEXHIUYECKOTO 00SCTICUCHUS
00pa3oBaTenbpHOTO Mpoliecca

1. KaOuner Ha 32 nocaIO4HBIX MECT.

2. ABTOMaTH3UpPOBAHHOE paboyee MeCTo Neaarora:
Komnerorep Kraftway, mpoekrop u nHTEepakTHBHAs A0CKa, Bukyanaiizep Wolfvision
3. KommnbroTepHblie npe3eHTanuu

4. Mopenu-anaukanyy U TMHaMUYeCcKHe MocoOus:

1. DOBOJIOLUS BaXKHEHIINX CUCTEM OPTaHOB MTO3BOHOYHBIX KHUBOTHBIX
2. PazButue NTUIBI U MIEKOIUTAIOIINX

3. PazBuTue BBICIINX XOPIOBBIX

4. PazHo00pasue BBICHINX XOPAOBBIX

S. PazHo0Opa3ne HU3IMUX XOPIOBBIX

6. Pa3BuTHE HACEKOMBIX C MMOJIHBIM IIPEBpALLICHUEM

7. [{uk1 pa3BUTHSI TIEYEHOYHOTO COCANBIIKA W OBIYBETO STTHS
8. PaznooOpa3zue 6ecrmo3BOHOYHBIX

9. CrtpoeHne U pa3MHOXKEHHE THIPHI

10.  IlpumepsI 3alIUTHBIX MPUCTIOCOOJIEHUH Y HACEKOMBIX

11. CucreMaTHKa U DKOJIOTHS IITHIL

12. CucreMaTHKa M SKOJIOTHS MIICKOITUTAFOIINX

13.  Ilepekpect xpomocom

14.  HacnenoBanue pesyc - ¢pakTopa

15.  T'ameroreHe3 y »KMBOTHBIX

16.  Knaccuduxamus pacTeHU U )KUBOTHBIX

17.  JluruGpuaHOe CKpelMBaHue



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

18.  MonoruOpuaHoe CKpemBaHmue

19.  T'eneruka rpymni KpoBu

20. JleneHue KICTKH: MATO3, MEi03

21. [Tepekpect xpomocoMm. Mojienb - anuIHKaIUs
22. BbuocunTes 6enka

23. [TaneoHnToIOrNYECKas KOJUIEKIIHAS

24, O6mas crpykrypa 6uochepbr
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