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MNOACHUTEJBbHASA 3AITUCKA

IIpu pazpaboTke mporpaMmbl MO OHOJOTHH TEOPETHYECKYI) OCHOBY MJISI OINPENENeHUs TMOAXOOOB K
(opMUpOBaHUIO comepKaHusl y4eOHOro mnpenmera «BHONOTUS» COCTaBHIIM. KOHLENTYaJbHbIE MOJOKEHHS
DI'OC COO o B3auMOOOYCIIOBICHHOCTH LEJEeH, COAEPIKaHUs, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHMI K YPOBHIO
MOATOTOBKH BBIMYCKHUKOB, MOJOXKEHHs 00 OOIMX LEIsIX W MPUHIMIAX, XapaKTEePU3YIOLIHNX COBPEMEHHOE
COCTOSTHUE CHUCTeMBI CpemHero oOmero oOpasoBanust B Poccuiickoit Denmepannu, a TakKe MOJOXKEHUS O
cnenuduke OHOJOrMH, €€ 3HAYeHUH B T[O3HAHUHM JKUBOW MPUPOAbI M OOECMeYeHHH CYIIECTBOBAHUS
yesoBedeckoro odmectsa. COrjaacHO Ha3BAaHHBIM MOJIOXKEHUSIM, OTPeeIeHbl OCHOBHbIC (PYHKIIMU MPOrpaMMbl
1o OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guonoruu Aaét mpeAcTaBleHre O Helisix, 00 odmielt cTparerun oOy4eHUs, BOCIIUTAHUS U
pasButusi oOydvarommxcs cpeacTamu yudeOHoro mpenmera «buonorusi», ompezdensier 00s3aTeNbHOE
NPEIMETHOE COAEpXKaHHE, €ro CTPYKTypy, paclpeneieHne MO pas3ienaM U TeMaM, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh M3Y4YeHUs] Y4eOHOro Marepuana C y4éTOM MEKIPEIMETHbIX M BHYTPUIIPEIMETHBIX
CBsI3€, JIOTHKH 00pa30BaTEeNIbHOTO MPOLIECCa, BO3PACTHBIX OCOOCHHOCTEH 00YYarOIIUXCSI.

B nporpamme mno OHONOTMH TaKK€ YYUTHIBAOTCS TpPeOOBaHUS K T[UIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeaIMEeTHbIM M TMPEeIMETHbIM pe3yJjbraTaM OOy4eHus: B (POPMHUPOBAHHHM OCHOBHBIX BHIOB y4eOHO-
NO3HABATENILHON  IEATENbHOCTH/YyueOHbIX  AeiicTBUH  OOydYarommMxcst 1O OCBOGHHUIO  CONEpPIKaHHS
Ouonornyeckoro oopa3zoBaHuUsI.

B nporpamme o 6uonorun (10—11 kmaccel, 0a30BbIH YPOBEHb) peaTn30BaH MPHUHIUI IPEEMCTBEHHOCTH
B HM3y4eHHH OuoyioruM, Onaromaps uemMy B HEH MPOCMATPUBAETCS HAMPABIEHHOCTb HAa Pa3BUTHE 3HAHHIA,
CBSI3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS, [IEHHOCTHBIX OPHEHTALMUH JIUMYHOCTH,
HKOJIOTHYECKOTO MBILLJICHUS, MPEACTABICHHH O 340pOBOM o0pase JKuU3HH W OepekKHbIM OTHOIIEHHEM K
OKpy:Karolel npupomgHoi cpene. [Toatomy Hapsay ¢ u3ydeHHeM OOIIEOHOJIOTHYECKUX TEOPHH, a TaKxKe
3HAHHI O CTPOEHHUH JKUBBIX CHCTEM Pa3HOIrO PaHIa U CYyLIHOCTU OCHOBHBIX MPOTEKAIOLINX B HUX MPOLIECCOB B
nporpamMme Mo OHOJIOTHH yEJIeHO BHUMaHHE HMCIOJb30BAHHIO MOJYYEHHBIX 3HAHWN B MOBCEIHEBHOHN JKU3HU
IJIsl PeLieHus] TPUKJIAAHBIX 3a1a4, B TOM YHCIe. MPOQUIAKTHKH HACIEACTBEHHBbIX 3a00JIEeBAHUI 4EIOBEKa,
MEIUKO-TEHETUYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBAaHUS 3KOJIOTHUECKH LENecoOOpa3HOro IOBENEHUs B
OKpY’KaroIlled MPUPOAHON Cpele, aHalu3a BIUSHUSA XO3SIICTBEHHON NEATEIbHOCTH 4YEJIOBEKA HA COCTOSIHUE
NPUPOIHBIX U UCKYCCTBEHHBIX 3KOCHUCTEM. Y CUJIEHHE BHUMAHHS K MPHKJIAJHOW HAMPaBICHHOCTH Y4eOHOrO
npenmMera «bHONOTUs» MPOAMKTOBAHO HEOOXOAMMOCTBIO OOECleueHHsl YCJIOBHMM Jii PELIeHUs] OIHOH H3
AKTyaJIbHbIX 3a7a4 IIKOJBHOTO OWOJIOrHYecKoro oOpa3oBaHMsl, KOTOpas mpedrnojiaraeT (pOpMHUPOBAHHE Y
00y4aroLUXCst CIOCOOHOCTH aJaNnTHPOBAThCS K HM3MEHEHHSIM AMHAMHYHO Pa3BHBAIOLIErOCS COBPEMEHHOTO
MHpa.

Buonoruss Ha ypoBHe cpemHero oOmiero oOpa3oBaHUsl 3aHUMaeT BakHOe Mecto. OHa obecmeduBaeT
(dbopMupoBanre y 0OyHarOIIXCs MPEICTABICHUI O HAYYHOW KapTUHE MUpa, pacimpsieT 1 00001maer 3HaHUsS O
JKHBOH NPUPOJE, €€ OTIMYUTENbHbIX MPU3HAKAX — YPOBHEBOH OpPraHM3aLUH U 3BOJIOLUH, CO3AAET yCIOBHUS
IJIsi. TIO3HAHHUSI 3aKOHOB JKHBOH MPUPOABL (POPMUPOBaHUS (PYHKLIMOHAJIBHOW TI'PaAMOTHOCTH, HABBIKOB
3n0poBoro u Oe3omacHoro odpasa JKHU3HH, HKOJIOTHYECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIIEHHS K JKUBOU
NPUPOAE U YEIOBEKY.

bonbuioe 3HaueHne OWONOTHS MMEET TaKXKe AJIs PELIeHHUs] BOCIUTATENbHBIX M Pa3BUBAIOIIMX 3a1ad
cpexnHero odimero obpasoBaHus, colpanu3auu odydaromuxcs. U3ydenne Ouonoruu o0ecrednBaeT yCiaoBUs
aiisi GOPMHUPOBAHKS HMHTEJUIEKTYAJIbHBIX, KOMMYHHKALMOHHBIX U MHPOPMALMOHHBIX HABBIKOB, 3CTETHUYECKOMN
KYJBTYpBI, CIOCOOCTBYET HHTErpalud OHUOJOTMYECKMX 3HAHUI C MPENCTABJICHUSIMU U3 OPYruUX y4eOHBIX
NPEMETOB, B YaCTHOCTH, (PU3MKH, XUMHUHU U Teorpaduu. HasaHHbIe MOJOKEHHS O peHA3HAYSHUH Y4eOHOro
npenmMera «bBHONOTUs» COCTABHIM OCHOBY Uil ONpEAeeHus] MOAXOA0B K OTOOPY U CTPYKTYPHUPOBAHHUIO €ro
COZIep KaHus, IPEICTABICHHOrO B IPOrpaMMe 110 OUOJIOTHHL.

Otbop comepkanus yuebHOro mpeamera «buojorusi» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C TO3UIUI
KYJbTypOCOOOPA3HOTO MOAXOMAd, B COOTBETCTBHU C KOTOPBIM OOy4YaroIUecs OKHbI OCBOUTH 3HAHHUS H
yMEHWUsI, 3HAYUMbIe 1J1s1 POPMHUPOBAHUS OOLIEl KyJIbTYpbI, ONPEAeSIOIINe aJeKBATHOE MOBEACHUE YeJIOBEKa B
OKpYy»Karoliel MPUPOAHON cpene, BOCTPEOOBaHHBIC B MOBCEIHEBHOW JKU3HH M MPAKTHYECKOH AESTeTbHOCTH.



Ocoboe MecTo B 3TOH cHCTeMe 3HAHWH 3aHUMAIOT 3JIEMEHTBl COIAEpPKaHMs, KOTOPbIE CIyXKaT OCHOBOW AJIs
(dbopMHUpOBaHUS TIPENCTABIEHUI O COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTHHE MHpPa M IIEHHOCTHBIX
OPHEHTALUSX JIMYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3ALMH OHOJOrHYECKOro 00pa3oBaHUs.

CtpykTypupoBaHue conmepkaHus yueOHOro Marepuaja B IPOrpaMMe 1O OHOJOTMH OCYIIECTBICHO C
yu4€TOM NPUOPUTETHOTO 3HAYEHMs 3HAHUH 00 OTIMYUTENbHBIX OCOOCHHOCTSAX JKUBOW MPHPOIBI, O €&
YPOBHEBOH OpPraHU3aLMU U HBOJIOLUHN. B COOTBETCTBUU C 3THM B CTPYKType yueOHOro nmpeamera «buomorus»
BbIJIEJIEHbl CIIEAYIOLIUE cofep)KaTelbHble JUHUU: «buomorus kak Hayka. MeTonbl HaydyHOIO IO3HAHUAY,
«Kunerka xak 6nonornyeckas cucremay, «OpraHu3m kKak ononorudeckas cucremay, «Cucrema u MHOroodpasue
OpPraHUYEeCKOro MUpay, < DBOJIOLMS )KUBOH NPUPOABD, K IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp m3ydenus yuebHoro npeamera «buomorus» Ha 0a30BOM ypOBHE — OBJAACHHE OOYYArOIIMMUCS
3HAHUSIMH O CTPYKTYPHO-(YHKIMOHAJBbHOW OPraHM3alMy JKUBBIX CHCTEM Pa3HOrO paHra M NpuoOpeTeHne
YMEHUH HCIOJb30BATh 3TH 3HAHUS JJII TPAMOTHBIX JEHWCTBHI B OTHOLIEHHH OOBEKTOB KHMBOW MPUPOABI U
peLIeHNsT Pa3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTikenue nenu u3ydeHusi ydeOHoro mpenmeta «buomorus» Ha 0a30BOM ypoBHE obecrieumBaeTcs
pelIeHreM CIEeAYIOIUX 3a0a4:

OCBOEHHE OOYYaIOIIMMHCA CHCTEMBl 3HAHUH O OHOJOTHYECKHUX TEOpHAX, YYCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUNOTe3ax, MpaBHJiaX, CIYyXKal[UX OCHOBOH Uit (OPMHUPOBAHMS TPEACTABICHUH O
€CTeCTBEHHO-HAyUYHOW KapTHHE MHpPA, O METOAaX HAy4yHOro IMO3HAHMSA, CTPOCHWUH, MHOrooOpasuu H
O0COOEHHOCTSIX JKUBBIX CHCTEM pPa3HOrO YPOBHS OPraHU3alMM, BBIIAIOLINXCS OTKPBITUSAX M COBPEMEHHBIX
UCCJIENOBAHMSIX B OMOJIOTHH;

dopmupoBaHre y 00y4arOmUXCs MO3HABATEIbHBIX, HHTEIUIEKTYaJbHBIX U TBOPUYECKHX CHMOCOOHOCTEH B
npoIecce aHAIN3a AAHHBIX O MyTSAX Pa3BUTHS B OMOJOTMU HAyYHBIX B3TJISIIOB, UIEH U MOAXOIOB K U3YUYEHHIO
JKUBBIX CUCTEM Pa3HOrO YPOBHs OpraHU3aLuy,

CTaHOBJICHHE Yy OOydaromuxcs oOuied KyJabTypbl, (PYHKIHOHAIBHOH TI'PaMOTHOCTH, Pa3BUTHE YMEHHN
OOBSICHATh U OLICHMBATDH SIBJICHHSI OKPY’KAIOIIEro MHpa JKUBOH NMPUPOABI HA OCHOBAHMU 3HAHUH U OMbITA,
MIOJIYYE€HHBIX MPU U3YYEHUH OUOJIOTHH;

¢dopmupoBanne y o0OyYarOLUIMXCS YMEHHH WUIIOCTPUPOBATh 3HA4YeHHE OWMOJIOTMYECKUX 3HAHUN B
MPaKTUYECKONH  JIeATEeIbHOCTH  4eJOBeKa, Pa3BUTUHM  COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTHd U
arpoOHUOTEXHOJIOTHH;

BOCITUTAHHE YOSKIEHHOCTH B BO3MOJKHOCTH TO3HAHHS YEJIOBEKOM >KHBOW MPUPOABI, HEOOXOAMMOCTU
OepesKHOro OTHOIIEHHMSI K Hel, COOFOIEHNUs STUUECKUX HOPM MPH MPOBEICHUN OMOIOTHYECKUX UCCIIETOBAHMIA;

OCO3HAHME LIEHHOCTH OMOJIOTMUECKUX 3HAHWHN JJIs1 TIOBBIIEHHS YPOBHS 3KOJOTHUECKOH KYJIBTYPHhI, IS
(bopMHUpPOBaHUS HAYYHOTO MUPOBO33PEHHUS,

MpUMEHEeHUEe TPUOOPETEHHBIX 3HAHWN M YMEHWH B MOBCEIHEBHOW KU3HU JUISI OLEHKH IMOCIEACTBUI
CBOEH IESTeNbHOCTH MO OTHOLICHHIO K OKpYJKalolled cpene, COOCTBEHHOMY 3I0POBBIO, OOOCHOBAaHHE U
coOnmoaenne Mep nporIakTHKHN 3a00IeBaHHM.

B cucreme cpemnero obmero obpasoBanust «buonorus», msydaemass Ha Oa30BOM YPOBHE, SIBIISETCS
00s13aTeNbHBIM yUeOHBIM TPEIMETOM, BXOMASIIUM B COCTaB NpenMeTHoW obnactu «EcTecTBEHHO-Hay4HbIE
MIPEeIAMETHD).

Jlns u3ydeHus: Ouosoruu Ha 0a30BOM YPOBHE cperHero odmero odpa3zoBaHusi oTBOaUTCS 68 vacos: B 10
knacce — 34 daca (1 gac B Henento), B 11 kimacce — 34 yaca (1 gac B Henelnro).



COAEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buojiorusi Kak Hayka.

buonorus kak Hayka. CBsa3p Owonorun ¢ OOIIECTBEHHBIMH, TEXHHYECKMMH W JPYTUMH
€CTeCTBEHHBIMH HaykamH, (punocodueii, 3TUKOH, 5cTeTUKON 1 npaBoM. Ponb Ononoruu B hOpMHPOBAHUU
COBPEMEHHOW Hay4YHOH KapTHHBI Mupa. CuctemMa OMOJOrHYecKiX HayK.

Metoapl TO3HAHUS JKUBOW MNPUPOABl (HAOMOOEHHWE, SKCIEPHUMEHT, OIHMCaHue, W3MEpPEHHUE,
Kjaccuukanus, MOIETHPOBAHNE, CTATHCTUYECKAsT 00padOTKa NaHHBIX).

JleMoHCTpALMH:

IToptpersr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuupbl 1 cxembl: «MeToabl TO3HAHUS JKUBOH IPUPOABD).

JlaGopaTopHble 1 IpakTHYeCKHE PAdOTHI:

IIpakTrueckas padora Ne 1. «Mcrnonb3oBaHHE Pa3IUYHBIX METONOB NMPH U3YyYEHHH OMOJIOTMYECKHX
OOBEKTOBY.

Tema 2. JKuBble cCHCTeMBbI H HX OpPraHu3anus.

JKusble cuctembl (OMocHCTEMBI) Kak IMpeaMer u3ydeHus Oumosoruu. OTIHYME JKUBBIX CHCTEM OT
HEOPraHUYECKON NPUPOBL.

CaoiictBa OumocucteM M uX paszHooOpasue. YPOBHM OpraHM3aldd OHOCHUCTEM: MOJIEKYJISPHBIH,
KJICTOYHBIN, TKAHEBBIN, OPraHU3MEHHBIH, MOMYJISILIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OHOTre€OLIEHOTHYECKHUIA),
onocdepHbIi.

JleMoHCTpALMH:

Tabnuupbl u cxembl: «OCHOBHBIE TPU3HAKH KU3HI», <Y POBHU OPTaHU3ALNH KUBOH IPUPOABD).

Obopynosanue: moaenb monekysibl JJTHK.

Tema 3. XuMu4ecKuii COCTAB M CTPOEHHUE KJIETKH.

XHWMHYECKUN COCTAB KJIETKH. XUMHUYECKHE 3JIEMEHTBL. MAaKPO3JEMEHTBL, MHUKPOdJEMEHTh. Boma u
MUHepaJbHbIe BELIECTBA.

@DyHKIIUN BOABI 1 MUHEPAIbHBIX BEIECTB B KieTke. [lonnepskanue ocMOTHYECKOro OanaHca.

benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMEpBl OenkoB. HeszameHumble U
3aMEHUMBbIE AMHUHOKHCIIOTBL. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl OEJNKOBOH MOJEKYJIbI
(mepBUYHAs, BTOPWUYHAS, TPETHYHAs M YETBEPTHYHAs CTPYKTypa). XHUMHYECKHE CBOICTBa OENKOB.
buonornyeckue GyHKIMH OSITKOB.

DepmeHTHI — Ononormueckue karaiam3atopbl. CTpoeHHe (epMeHTa: aKTUBHBIM LIEHTP, CyOcTpaTHas
cneunpuaaocts. Kopepmentol. Butamuasl. OTnnynst GepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

YrieBoabl: MOHOCaxapuabl (TIIOKO3a, pudo3a U Ne30KCHprd03a), mucaxapuabl (caxaposa, JaKkTo3a) U
noJjicaxapuabl (Kpaxmai, TIHKOTeH, HEeJUTr0I03a). buonornueckne GpyHKIUN yTiaeBoaOB.

Jlumupel:  Tpurnunepuasl, Qgocomunuael, crepounsl. I uapodunbHO-rHapodOoOHBIE  CBOWCTBA.
buonornyeckne ¢pynkumn mumunos. CpaBHEHHE YIIIEBOAOB, OEIKOB U JIMIHIOB KaK HCTOYHIUKOB SHEPTHH.

Hyxneunossie kucnotsl: IHK u PHK. Hykneotuns — MOHOMepBI HyKJIEHHOBBIX KuciaoT. CTpoeHue u
¢ynkunu JJTHK. Ctpoenne u pynxun PHK. Bugst PHK. AT®: ctpoerne u QyHKIHH.

Huronorust — Hayka o kjerke. KierodHast Teopusi — mpumep B3auMoaeicTBus uueil U (akToB B
Hay4YHOM MO3HAHUHU. MeTOo/bl U3yUEeHUs KIIETKU.

Knetka xax nenoctHast xwuBast cucrema. O0Imue Npu3Haky KJIETOK: 3aMKHYTasi Hapy)kHasi MeMOpaHa,
modnekyibsl JJHK kak renerndeckuii anmapar, cucTeMa CHHTe3a Oerka.

Tunsl KIETOK: dyKapHOTHUeCKass U mpokapuornyeckas. OcoOEHHOCTH CTPOEHUS MPOKAPHOTHUECKON
kiaetkn. Knerounas crenka Oakrtepmii. CrpoeHue sykapuoTHUecKoW KieTKd. (OCHOBHBIE OTJIMYHS
PaCTUTENBHOMN, J)KUBOTHOM U TPUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBl KJIETOK — KJIETOYHAas CTeHKA, [JIMKOKAIUKC, HX (YHKLIHH.
[Tna3smarnyeckass memOpana, e¢ coiictBa W pyHkuuu. Lluronmasma u e€ opranonnsl. OnHOMEMOpaHHBIE
opra"ouapl kjietku: OIIC, anmapatr I'onpmky, sausocombl. IlodyaBTOHOMHBIE OpraHOUABI KIJIETKHU:
MHUTOXOHIPHH, TUacTUAbl. [IpoucxokaeHne MHTOXOHAPUN W TwiacTHA. Bunel mmactun. HememOpanHble



OPTaHOUIBI KJIETKU: pUOOCOMBI, KJIETOUHBIH LIEHTP, HEHTPHUOJIN, PECHUYKH, KIYTHKH. OYHKIIMA OPraHOUIOB
KJIETKU. BrimroyeHusl.

Anpo — perynaropHeiii neHTp kieTkn. CTpoeHue siapa: saepHas o00ouKa, Kapuoria3mMa, XpOMaTHH,
SIAPBILIKO. XPOMOCOMBI.

TpaHCnoOpT BELIECTB B KJIETKE.

JAemMoHcTpaUMH:

IMoptperst: A. Jlesenryk, P. I'yk, T. llIsann, M. llneitnen, P. Bupxos, [x. Yorcon, ®. Kpuk, M.
Yunkusnc, P. ®panknun, K. M. bap.

Juarpammel: «PacripeneneHne XUMHUYECKUX 3JIEMEHTOB B HEXHUBOW mnpupoae», «PacnpeneneHue
XUMHUYECKHUX 3JIEMEHTOB B JKUBOH MPUPOEY.

Tabmuubt u cxembl: «llepuonnyeckass TabmuIa XUMHUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJIbI
BOnbl», «buocuntes Oemka», «CtpoeHne Monekyisl Oenkay, «Ctpoenue ¢epmeHTa», «HykienHOBbIE
kucnotel. JAHK», «Ctpoenune monexkynbl AT®», «CTpoeHue sykapuoTHdecko KieTku», «CTpoeHue
JKUBOTHOM KJeTKW», «CTpoeHHe pacTUTENbHOM KieTkn», «CTpoeHue MpOKapUOTHUECKON KIIETKN,
«CTpoeHue siapa KIeTKW», «Y TIeBoAb, «JIumuasn.

ObGopynoBanue: CBETOBOW MHKPOCKON, OOOPYyAOBaHHE sl MPOBENEHUs HAOMIOAECHUMN, U3MEPEHUH,
SKCIIEPUMEHTOB, MUKPOIPETapaThl PACTUTENbHBIX, JKUBOTHBIX H OaKTEPHAIBHBIX KJIETOK.

JlaGopaTopHble 1 npakTHYeCKHE PAdOTHI:

JlaboparopHass pabora Ne 1. «M3y4yeHHe KaTaJIMTUYECKOW AKTUBHOCTH (pepMeHTOB (Ha mpumepe
aMHJIa3bl WIIH KaTaJasbl)y.

JlaboparopHast pabora Ne 2. «M3ydeHue CTpOEHHs KJIETOK PACTEHHIA, KUBOTHBIX M OaKkTepuil moj
MHUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpenapaTax 1 UX ONUCAHUE».

Tema 4. ZKu3HeaesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WM MeTa0OMM3M. AcCUMWISIIMSA (TUIACTUYECKUHA OOMEH) W OUCCHUMMIIALIUS
(sHepreTuyecknii 0OOMEH) — IBE CTOPOHBI €IMHOr0 mporecca Meradosu3Ma. Poilb 3aKOHOB COXpaHEHHS
BEIIECTB M YHEPTUN B IOHUMAaHUN MeTabonn3ma.

Tunel oOMeHa BemecTs: aBTOTPOdHBIN U rerepoTpodHbI. Ponb GepMeHTOB B 0OOMEHE BEINECTB H
MpeBpaLleHUH SHEPTUHU B KJIETKE.

@otocunTe3. CBeroBass W TeMHOBas (a3bl porocuHTe3a. Peakimn ¢orocuHTesa. IPpPekTHBHOCTD
¢dorocunTe3a. 3HaueHne HOTOCHMHTE3A IS XKU3HU Ha 3emie. BiusHue ycnoBmii cpenbl Ha (GOTOCHHTE3 U
CHOCOOBI MOBBIMIEHUS €r0 MPOIYKTHBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3NPYIoLTHe OaKkTepuH. 3HAYCHUE XEMOCHHTE3a [T JKI3HHU Ha 3emiie.

DHepreTrueckuii 0OMeH B KyeTKe. PacimernieHne BeIecTB, BbIIEICHNUE U aKKYMYJIHPOBAHUE SHEPTHH
B KJIETKe. DTalbl 3HepreTnyeckoro oomena. [ mukonus. bposkenue u ero Buabl. KucjaopoaHoe okuCIeHHE,
WK KJieTouHoe aeixanue. OkucnurenbHoe Gpochoprmuposanne. IHPeKTHBHOCTD SHEPTETHIECKOrO OOMEHa.

Peakunn matpuunoro cuntesa. l'eHermueckas wmHpopmanus n JIHK. Peamnsaums reHeTHdeckoit
uHpopMauuu B KieTke. | eHeTnuecknii kog u ero coiicTBa. TpaHckpumius — mMatpuuHblii cuaTe3 PHK.
Tpancnsuust — OmocuHTe3 Oenka. Jrtanbl TpaHcasiuuu. KomaupoBanue amMuHOKUCIOT. Poib pubocoMm B
OouocuHTese Oenka.

Heknerounsie ¢opmel xu3an — BuUpychl. Hctopust otkpbitms BupycoB (/I M. HBanosckwuii).
OcobeHHOCTH CTPOSHMS U JKU3HEHHOrO IHKJIa BUPYCcOB. bakrepnodarn. bonesHn pacteHuid, >KUBOTHBIX U
4eJIOBEKa, BbI3bIBaeMble BHpycamu. Bupyc mvmmyHopeduiura uenoseka (BHY) — BozOymnurens CITH/la.
OOparHast TpaHCKpUILMs, peBeprasa M uHTerpasa. [lpodunmakTika pacnpoCTpaHEHUs] BHUPYCHBIX
3a0oneBaHM.

JAemMoHCcTpaUMH:

IToptpeter: H. K. Konbuos, [. M. Usanosckuii, K. A. Tumupsses.

Tabmuer u cxembl: «Tumnbl mutanusy, «MeTabonusmy», «KMUTOXOHAPUI), K IHEPTETUIECKUN OOMEH»,
«Xnoporutacty, «®Porocunres», «Ctpoenne JIHK», «Ctpoenme u ¢yHKuMOHMpoBaHue reHa», «CuHTE3
Oenkay, «l'eHermueckmii komy, «Bupycer», «bakrepuodarn», «CTpoeHMe M KU3HEHHBIH LUK BHpYCa
CITNa, 6akrepuodaray, «Pemnmukanms JTHK».



Obopynosanue: Mmopenu-anmuukamuu «Ynasoenne JIHK wu Tpanckpunuwms», «buocuHTe3 Oenkay,
«CTtpoenue kneTkm», Moaensb cTpykrypsl JJTHK.

Tema S. PazMHoOKeHHe M HHAUBUAYAJbHOE PA3BUTHE OPTAHU3MOB.

KneTouHsIii LMK, WK KU3HEHHbIH LUK KieTku. MHTepdaza u muto3. Ilponecchl, mporekarmmue B
uHTtepdaze. Permmkanms — peakuust matpuyHoro cuHresa JIHK. Ctpoenue xpomocoMm. XpOMOCOMHBIH
Habop — kapuotum. JIUMIoOMHBIA U TAIUIOMIHBIA XpOMOCOMHBIE Habopbl. Xpomaruzasl. L{uTonormyueckue
OCHOBBI Pa3MHOXXE€HUsI U HHAUBUYAJIBbHOTO Pa3BUTHSI OPraHU3MOB.

Henenue knetku — muto3. Ctagun murosa. Ilpoueccel, mpoucxoasiyue Ha pa3HbIX CTaJusX MHUTO3a.
buonorndeckuii CMbICI MUTO3A.

[Iporpammupyemast THOEIb KJIETKH — aIloNTO3.

@DopMbI pa3MHOXKEHHSI OPTaHU3MOB: O€Cronoe U MoJoBoe. Buabl 0eCcnosoro pa3MHOXKEHHS: AeNIEHHE
HA/BOE, IIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHWE, BETETATUBHOE PAa3MHOXKEHUE.
HckyccTBeHHOE KIIOHUPOBAHNE OPTaHU3MOB, €r0 3HAYE€HHE JUIs CENIEKLUU.

[TonoBoe pa3MHOKEHHE, €r0 OTJINYHS OT OECITONIOrO.

Meiio3. Craguu metbiosa. Ilpoueccsl, mpoucxonsmue Ha cragusx meiosa. [loBegeHue xpomocoMm B
Mmerose. KpoccuHrosep. bruonoruuecknii CMpIC U 3HAYEHUE MEHO03a.

I'amerorenes — mpouecc 0Opa3OBaHMS MTOJIOBBIX KJIETOK Y JKUBOTHBIX. 110J10BbIE KeNe3bl: CEMEHHUKH U
angHUKH. OOpa3oBaHHWE W PA3BUTHE TIOJIOBBIX KJIETOK — TraMeT (CIIepMAaTo30ui, SIMIEKJIeTKa) —
cnepmaroreHe3 U oBoreHes. OcoOEHHOCTH CTPOEHHs SHIEKJIETOK M criepMaTo3ouaoB. OIUIOnOTBOPEHHE.
ITaprenorenes.

WUnnuBunyanpHOe pasBuTHE (OHTOreHe3). OMOpHOHalIbHOE pa3BUTHE (3MOpUOreHe3). DTarbl
SMOpPHOHAIBHOTO PAa3BUTHUS y TIO3BOHOYHBIX JKUBOTHBIX: [JpOOJIEHHE, TacTPyJSALUs, OpPTraHOTeHe3.
[ToctambOproHanbHOE pasBuTHE. THITBI TOCTIMOPUOHAITIBHOTO PA3BHUTHUS: MPSIMOE, HENMPAMOe (JINYMHOYHOE).
BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOACTBA.

Poct u paszsurue pacrenuii. OHTOreHe3 [IBETKOBOIO PACTEHUs: CTPOEHHE CEMEHHU, CTaluN Pa3BUTHSI.

JAemMoHcTpaUMH:

Tabnuubl u cxembl: «POPMBI pA3MHOKEHHSI OPTaHU3MOBY, «/[BOMHOE OIIONOTBOPEHHE Y IIBETKOBBIX
pacteHmit», «BereratuBHOe pa3sMHOXKEHUE pacTeHui», «Jlenenue kierku Oakrepuit»y, «CTPOCHUE MOJNOBBIX
kieTok», «Ctpoenue xpomocoMmbny, «Knerounsrii mukmy, «Permmmkaums [JHK», «Mwutosy, «Meitosy,
«IIpsimoe u Hempsimoe pa3BUTHE», «['amMeToreHes y MIIEKONUTANOIIUX U desnoBeka», «OCHOBHbIE CTaIuu
OHTOTEHE3a».

ObopynoBanne: MUKPOCKON, MUKporpenaparbl «CriepMaTo30Mabl MIIEKOIHUTAIOIIEroy, «SHexineTka
MIIeKonuTaromero», «Kapuoknnes B kJIeTkax KOpPEILIKA JIyKa», MarHUTHAs MOAENb-anIunkauus «/leinenune
kietkm», monenb JIHK, Mmonens MetadasHol XpOMOCOMBI.

JlaGopaTopHble 1 npakTHYeCKHE PadOThHI:

JlaboparopHas pabora Ne 3. «HaOmroneHue MuTO3a B KJIETKaX KOHUMKA KOPEIKA JIyKa Ha TOTOBBIX
MHUKpOTIpenaparax».

JlaboparopHas padota Ne 4. «3y4ueHne CTPOEHUS MOJIOBBIX KJIETOK HA TOTOBBIX MUKPOMpEnapaTax.

Tema 6. HacneacTBeHHOCTD H H3MEHYHBOCTb OPraHH3MOB.

IIpenver u 3amauu reHetwku. Mcropusi pa3ButHsi reHeTHKH. Ponb murTojiormu ¥ 3MOPHOJIOTHU B
CTaHOBJICHUM T€HETUKU. BKianm pOCCHUICKMX W 3apyOEKHBIX VUEHBIX B PAa3BUTHE T'€HETHKH. MeTObl
reHeTHKH  (TMOPUAONOTHYECKUN,  LUTOTCHETHUYECKUH,  MOJEKyJsIpHO-reHeTudeckuii).  OCHOBHBIE
reHeTU4eCKre NOHATHUsA. [ 'eHeTHUeckasi CUMBOJIMKA, UCTIIOJIb3yeMasl B CXeMaX CKPELUBAHUM.

3aKOHOMEPHOCTH HACJIENOBAaHUS NPU3HAKOB, ycTaHOBIeHHble I. Mengenem. MoHorubpuaHoe
CKpelLIMBaHUEe. 3aKOH €IWHO-00pasus T'MOpHAOB MEpPBOro MOKoieHus. IIpaBuino moMMHUpPOBaHHS. 3aKOH
paciieruieHus Npu3HakoB. I unoresa unctorel ramet. [losHOE M HENMOMHOE TOMUHUPOBAHUE.

JurnbpunHoe CKpelnuBaHue. 3aKOH HE3aBHCHMOIO HACIENOBAaHMS NPHU3HAKOB. LluTOoreHermueckue
OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS. AHAJIM3HUPYIOLIee CKpelnBaHue. VCnoap30BaHne aHATH3UPYIOLIETO
CKPELINBAHUS IJIs1 OTIPENENICHUs] T€HOTHIIa OCOOH.

CuennenHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no cLerjieHHOMY HAaCJIeJOBAHUIO TE€HOB.
Hapymenue cuenienys reHOB B pe3ysibTaTe KPOCCHHIOBEPa.



XpOMOCOMHas1 TEOPUs HACIEICTBEHHOCTH. | eHeTH4Yeckue KapThl.

I'eneruka mnona. XpoMOCOMHOE oOmpeneneHHe Moja. AyTOCOMbBl U IOJIOBbIE XPOMOCOMBL
I'omorameTHbIe U reTeporaMeTHble Opranu3mel. Hacnenosanue NpU3HAKOB, CLEMIEHHBIX C MTOJIOM.

HNsMeHunBOCTb. BHAabl M3MEHUMBOCTH. HEHACNENCTBEHHAass W HacleACTBeHHas. Poab cpenbl B
HEHACJIECTBEHHON M3MEHYHBOCTH. XapaKTePHCTHUKAa MOAU(PHUKAIMOHHONH H3MEHYMBOCTH. BapuannoHHBIHN
psn v BapuauuoHHas kpusas. Hopma peakunu npusHaka. KonnyecTBeHHBIE U Ka4YECTBEHHbBIE TPU3HAKU U UX
HopMa peakuuu. CBoicTBA MOTH(DUKALMOHHON N3MEHYUBOCTH.

HacnencreeHHasi, Wy T€HOTUITMYECKAs, M3MEHUYUBOCTh. KOMOWHATHBHAS M3MEHYMBOCTh. Meio3 u
NOJIOBOM  TporiecC — OCHOBA KOMOWHATHBHOH  W3MEHUMBOCTH. MyTallMOHHAast HM3MEHYUBOCTb.
Knaccupukauus MyTtanuii: reHHble, XpOMOCOMHBIE, TEHOMHBIE. YacToTa U MpUYNHBI MyTauuid. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACIeNCTBEHHOM n3MernunBoctr H. M. Basuiiosa.

BHesnepHas HaCneICTBEHHOCTb U H3MEHYUBOCTD.

I'eneruxa yenoseka. Kapuorun yenoseka. OCHOBHbIE METO/IbI TEHETUKU UYEJIOBEKA: N€HEaIOrMUeCKUH,
ONM3HELOBBIN, IUTOTEHETHUYECKHH, OWOXMMHUYECKUN, MOJIeKyNIsipHO-reHeTnueckuil.  CoBpeMeHHOe
ONpeneeHne TeHOTHIA: OJHOT€HOMHOE CEKBEHHUPOBAaHME, N€HOTUIIHUPOBAHHUE, B TOM YHUCJE C MOMOIIBIO
[II1P-ananu3a. HaciencrBeHHble 3a00jieBaHUs 4eOBeKa: IeHHble Ooye3HH, OOJE3HHM C HACIEACTBEHHOM
NPEAPaCIIONOKEHHOCTBIO, XPOMOCOMHBIE Oone3Hu. ComaTnueckue U reHepatuBHble MyTauuu. CTBOJIOBBIE
kieTk. [lpuHIunbel 3m0poBoro odpasa >KU3HH, AUATHOCTUKH, MPO(UIAKTHKH U JICUEHHUS] TeHETHUECKUX
OonesHeli. MenHWKO-TeHETUYECKOEe  KOHCYJIbTHPOBAaHWE. 3HAa4YeHHEe  MENHWIMHCKOW TIeHETHKH B
NPEAOTBPALICHUHN U JICUEHNH FeHETHIeCKHUX 3a00JIeBaHUN YEJIOBEKa.

JAemMoHcTpaUMHu:

IMoptpetsr: I'. Mennens, T. Mopran, I'. ne @puz, C. C. Uersepuxos, H. B. Tumodees-Pecosckmii, H.
H. BaBuios.

Tabmuubl U cxempl: «MOHOTHOPUIHOE CKPELIMBAHWE M €ro IIMTOT€HETHYeCKas OCHOBA», «3aKOH
pacIIeryIeHHsl 1 €ro UTOreHETHYECKash OCHOBA», «3aKOH YHCTOTHI raMeTy», «JIurnbpuaHoe cKpemuBaHue»,
«lluTonorndeckne OCHOBBI JTUTHOPUIHOTO CKpemuBaHusy, «Metio3», «B3auMopeicTBre ajielbHbBIX
reHoB», «l eHeTHueckue KapThl PaCTeHUM, KUBOTHBIX U desoBeka», «I eHeTHka mnoia», «3aKOHOMEPHOCTU
HACJIEOBAaHMs, CLEIUICHHOrO ¢ NMoJoM», «KapuoTumbl 4yenoBeka M *KUBOTHBIXY», «BUABI M3MEHYHMBOCTHY,
«MonudukannoHHas u3MeHUMBOCTbY», «Hacnenosanme pesyc-pakropay, «['eHeTMka rpynm KpOBWY,
«MyTaluoHHass U3MEHUYUBOCTDY.

Ob6opynosanue: MOJIEJIU-ANIIINKALIN «MoHorubpuaHoe CKpELIUBaHUEY, «Henonuoe
IOMUHHUpPOBaHUEY, «JurndpuaHoe ckpemuBanue», «llepekpéct XpoMOCOM», MUKPOCKOIT B MUKpOMpenapar
«Apozodunay (Hopma, MyTannu GOpMBbI KPbUIbEB U OKpacku Tena), repdapuii «I opox moceBHOM».

JlaGopaTopHble 1 npakTHYeCKHE PabOThHI:

Jlabopartopnass pabora Ne 5. «M3ydyeHue pe3yJabTaTOB MOHOTHOPHIHOTO M TUTHOPUAHOTO
CKpELINBAaHUA Y APO30(HIIBI HA TOTOBBIX MHUKPOIpEnapaTaxy.

Jlaboparopuass pabora Ne 6. «M3ydyeHnwe MOAUPUKAIMOHHOW HM3MEHYMBOCTH, TOCTPOCHUE
BApUALMOHHOTO Psiia U BAPUALIMOHHON KPUBOIY.

JlaboparopHas pabora Ne 7. «AHanmu3 MyTauuii y qpo30(uiiel Ha rOTOBBIX MUKPOITIpENapaTaxy.

IIpaxTrueckas padora Ne 2. «CocraBieHne U aHAJIN3 POIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexkunst oprann3moB. OCHOBBI 0HOTEXHOJOTHH.

Cenekuus Kak Hayka U Mporiecc. 3apokaeHne cenekuuu u nomectukanus. Yuenue H. 1. Basunosa o
LEHTPAaX MPOMCXOXIECHUS] H MHOTroo0pasusi KyJbTYPHBbIX pacTeHHd. LIEHTpBI MPOUCXOXKISHHS JOMAIIHUX
*kuBOTHBIX. COpT, MOpoOJa, LITAMM.

CoBpeMeHHbIE METOABI CeNeKIUU. MacCoBBIil M1 MHIWBUAYAJIbHBIA OTOOPBI B CENIEKLUN PACTEHUN U
KUBOTHBIX. OueHka »KkcTepbepa. BIM3KOpOACTBEHHOE CKpeluBaHUE — HMHOpWUAMHT. Yucras JUHMSA.
CkpemnBanue 4YUCTBIX JHHMHA. [etepo3uc, wnm rubpugHas cuia. HeponcTBeHHOE CKpelIMBaHHE —
aytOpununr. OtpanéHHas ruOpuamsanust U e€ ycrnexu. VICKyCCTBEHHBI MyTareHes M IMOJy4YEHHE
MOJIMIUIONAOB. JIOCTHXKEHUS CeNeKLUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

BbuorexHoMorus Kak OTpacib NPou3BOACTBA. | €HHAsS MHXKEHEPHsl. DTarbl CO3JaHUsI PEKOMOMHAHTHOM
JHK wu tpancrennbix opraHusmoB. Knerounas unxkeHepus. KnerouHbele KyabTypbl. MHUKPOKJIOHAJIbHOE



pasMHOXeHHe pacTeHui. KioHHpOBaHUE BBICOKOMPOAYKTUBHBIX CEIbCKOXO35IUCTBEHHBIX OPraHU3MOB.
Dkosoruueckue u stnyeckue npodaemsl. [ MO — reHeTnuecky MoAu(pULIUPOBAHHBIE OPTAHU3MBI.

JlemoHCTpanuu:

IToptpersr: H. Y. Basunos, K. B. Muuypun, I'. /. Kapnedenko, M. @. 1BaHOB.

Tabmuubl u cxembl: kapta «LIeHTPBI MPOUCXOXKACHUS W MHOrO00paswisi KyJbTYPHBIX DPACTCHHID»,
«IToponbl momMamHUX JKUBOTHBIX», «CopTa KyJNbTYpHBIX pacTeHui», «OtmanéHHas THOpHIN3ALM»,
«Paborel akamemuka M. @®. HpanoBay, «Ilomummonausiy, «OO0bekThl OuOTexHOMOrUN», «KiaeTouHbie
KyJbTYPBI U KJIOHHpPOBaHUe», <K KOHCTpyHpOBaHKe U EPEHOC F€HOB, XPOMOCOM.

ObopynoBanue: MyJSDKH IUIOAOB M KOPHEIUIONOB AMKHX (POPM M KyJbTYPHBIX COPTOB PaCTEHHH,
repbapuii «CenbCKOX035IHCTBEHHBIC PACTEHUSD.

JlaGopaTopHble 1 npakTHYeCKHE PAdOTHI:

Jxckypeust «OCHOBHBIE METOBI U JOCTIIKEHHS! CENIEKLIH PACTEHUH U )KMBOTHBIX (HA CEJEKIIHOHHYIO
CTaHLMIO, TUIEMEHHYIO (pepMy, COPTOUCHIBITATEIbHBIN YYaCTOK, B TEIUIMYHOE XO3SIHCTBO, J1abopaTopHro
arpoOyHHMBEPCHUTETA UM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoroHOHHAS OHOJIOTHSI.

IIpeanochuiku BO3HMKHOBEHHS! 3BOJIIOLIMOHHON TEOpUHU. DBONIOLMOHHAS TeOpuUs U €€ MeCTO B
Ouonoruu. BinsiHIe 5BOMIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U APYTUX HAYK.

CsunerenbctBa sBomouuu. IlaneoHTonorndeckue: mNOCAENOBATENbHOCTh TIOSBJIEHUS BUIOB B
MAJICOHTOJIOTHYECKOH JieTonucH, nepexonHsle GopMbl. buoreorpadudeckne: cXoacTBo u paznudue GpayH u
(bJI0p MaTepUKOB U OCTPOBOB.

OMOpHONOrnYecKre: CXOACTBA U Pa3Iuyirsl SMOPHOHOB Pa3HBbIX BUIOB MO3BOHOUYHBIX. CpaBHUTEIBHO-
aHaTOMUYECKHe. TIOMOJIOTMYHBIE, aHAJOTHYHblE, pPyJMMEHTapHble OpraHbl, aTaBU3Mbl. MoOJEKyJIApHO-
OMOXMMHUYECKHE. CXOICTBO MEXAHM3MOB HACIEICTBEHHOCTH U OCHOBHBIX MeTabONMYEeCKUX MyTeH y Bcex
OpPraHU3MOB.

OsomounonHas Teopust U. Jlapsuna. Ilpennoceiiki BO3HUKHOBEHUS NapBUHU3MA. [IBHKyLIME CHIIbI
SBONMIOLMK  BUAOB 1O JlapBuHY (M30BITOUHOE pPa3sMHOXKEHHWE TIPU OrPAHUYEHHOCTH PECYpPCOB,
HeomnpenenéHHasi I3MEHYHBOCTh, OOpb0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas Teopust 3Bosoud (CTI) 1 €€ OCHOBHBIE MOJIOKEHHUSI.

Muxkpossostouus. [Tonynauus kak eqUHNULA BUAA U 3BOJIOLUU.

JBmkyuiue cuibl ((akTopbl) 3BOJTIOLMH BUAOB B Ipupoae. MyTalMOHHBIH PoIiecc 1 KOMOMHATUBHAS
U3MEHYNBOCTD. [lony siroHHbIe BOTHBI U Apeii] reHoB. M30msmus 1 Murpamus.

EcrecTBenHbIN 0TOOp — Hanpasisrouid GakTop sBomonun. PopMbl eCTECTBEHHOTO 0TOOpA.

[IprcrnocobneHHOCTh OpPraHU3MOB KakK pe3yjbTaT 3BOMIOLMU. [lpuMmepsl mpucmocoOneHuil y
Opranu3MoB. ApoMop(O3bl U UAHO-TATITALIUH.

Bun u BunooOpazosanune. Kputepuu Buna. OcHoBHBIE (OpMBI BUIOOOpa3OBaHMs: reorpaduueckoe,
SKOJIOTHYECKOE.

Makpossosrorusi. @opMbl 3BOOLNHN: (PUIETHYECKAsA, TUBEPTeHTHAS], KOHBEPTE€HTHAS, MapajIeIbHAs.
HeobpaTumocThb 3BOIOINN.

IIpoucxoxxneHne OT HecnelUalu3upoBaHHbIX mpenkoB. Ilporpeccupyromas crenuagin3auus.
AJanTyuBHAS pagUaLIys.

JAemMoHCcTpaUMH:

IToptpeter: K. Jlunueii, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, @.
Mrosnep, A. H. Cesepuios.

Tabmuubl u cxembl: «Pa3BuTne opraHmdeckoro Mupa Ha 3emuey», «3apOXbIIU IMMO3BOHOYHBIX
JKUBOTHBIX», «Apxeontepukcy, «®Popmel 0OoppObl 3a cymecrBoBaHue», «EcrecTBeHHbI 0TOODPY,
«MHoroobpa3ue copToB pacTeHmit», «MHoroo0pasue nmopos XUBOTHBIXY», «llomymsiuuny, «MyTarroHHas
U3MEHYUBOCTBY, «Apomopdossy, «Moumoamanramum», «OO0mas paereHepanws», «JIBHKymue CHIIBI
sBomounmy, «Kapra-cxema wmapmpyra mnyremectsus Y. [lapsunay, «boppba 3a cymecTBoBaHUEY,



«IIpucnocobnennocts  opranusmoB»,  «l'eorpaduueckoe  BumooOpaszoBaHHE»,  «IDKOJIOTHYECKOE
BUI000pA30BAHUEY .

ObopynoBanne: KOJUIEKIMS] HACEKOMBIX C Pa3JIMYHBIMU TUIMAMH OKPAackH, HaOOp TUIONOB M CEMSH,
koytekims «lIpuMepsl 3aIIUTHBIX NPUCTIOCOONEHNUH y SKUBOTHBIXY», MoAaeidb «OCHOBHBIC HAIpPaBICHHS
SBONIIOLIUNY, 00BEMHAst MozieTb « CTPOCHHE TOJIOBHOTO MO3Ta IMO3BOHOYHBIX ).

buoreorpaduueckast kapra mupa, KouieKiusi «POpMbl COXPAaHHOCTH HCKONAEMbBIX JKMBOTHBIX H
pacteHuii», moaens anmiaukauus «llepekpéct xpomocom», BlakHble mpenaparbl «PazButue HaceKOMOroy,
«PazButne marymkuy, Mukponpenapat «/Ipozodunay (Hopma, myTtarmu GOpMBI KPBUIBEB U OKPACKH TEJA).

JlaGopaTopHble 1 npakTHYeCKHE PadOThHI:

Jlaboparopnas padora Ne 1. «CpaBHEHHE BHIOB 11O MOP(HOIOTHIECKOMY KPUTEPHIOY.

JlaboparopHass pabora Ne 2. «OmnucaHue TPHUCIIOCOONEHHOCTH OpPraHM3Ma U €€ OTHOCUTENILHOTO
XapaxTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE )KH3HHU Ha 3emJie.

JloHayuHble MpencTaBIeHUs] O 3apOKACHUU kU3HU. HayuHble rumore3bl BOSHUKHOBEHMSI JKU3HU Ha
3emie: abuorenes u maHcnepMusi. XUMUYeCKast SBONIFOLINSA. AOHOTreHHBIN CUHTE3 OPraHUYeCKUX BEIIECTB M3
HEOpPraHUYEeCKHUX. DJKCINEepHUMEHTAJIbHOE TOATBEPXKACHUE XUMHUecKOol »sBomonuu. HawanbHbele 3Tambl
Oouonornyeckoii somouuu. Iumoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTyp H
BO3HUKHOBeHUE MpoTokieTku. IlepBrie kiaeTku U ux sBomonus. PopMupoBaHre OCHOBHBIX IPYIII JKUBBIX
OpPTraHU3MOB.

Pazpurne xu3nu Ha 3emiie mo spam u nepuonaMm. Karapxeil. Apxelckas U MPOTEPO30ICKAsT 3PbI.
[Taneosoiickast 3pa ©w €€ TepuoOAbl. KEeMOpPHIICKHI, OPAOBUKCKUH, CHIyPUNCKHIA, JEBOHCKUI,
KaMEHHOYTOJIbHBIN, TIEPMCKHUI.

Mes3o30iicKas 3pa U €€ Nepuoabl: TPUACOBBIN, FOPCKUH, MEJTOBOM.

KaiiHo30lickas 3pa u €€ nepuoAbl: NajleOreHOBbIN, HEOT€HOBbIN, AaHTPOIIOTE€HOBBIH.

XapaxkTepuCTUKa KIMMaTa U reoJIOTHYecKuX nporeccoB. OCHOBHBIE 3TAlbl HBOIOLMH PACTUTENBHOIO
U JKUBOTHOrO Mupa. ApoMop(do3bl y pacTeHuil W >KMBOTHBIX. IlosiBIeHHME, paciBET U BBIMHUPAHUE TPYIII
JKUBBIX OPraHU3MOB.

CucreMa OpraHU4ecKOro MHpa Kak OTpakeHue 3BoOLMHU. OCHOBHBIE CHCTEMATHYECKHE TPYIIIBI
OpPraHU3MOB.

OBoJIOLMs 4eloBeKa. AHTPOIOJNOrUs Kak Hayka. Pa3BuTue mNpeacTaBieHUN O MPOUCXOXKIEHUU
yenoBeka. Meroabl u3yueHUs aHTpororeHesa. (CxoncTBa U pas3iuuMsl 4YeJOBEKa U SKUBOTHBIX.
CucreMaTuieckoe MOJIOKEHHE YeIOBeKa.

Hpwxkymue cuibl (pakTopel) aHTporioreHe3a. HacnencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIH
ot6op. OOwmecTBeHHbIN 00pa3 JKU3HU, U3TOTOBJIEHHE OPYAUH TPYAA, MBILLIEHHE, PEYb.

OcHOBHBIE CTaguU U BETBU SBOJIOLUHN 4YeJOBEKa: aBCTpajonuTeky, Yenosek ymensblil, Yenosek
npsMoxoasuui, Yenosek HeaHnepTanbekuil, Yenosek pasymublil. Haxonkyu HCKOMaeMbIX OCTaTKOB, BpeMs
CYIIECTBOBAaHMUS, 00JIACTh PACIPOCTPAHEHUs, O0BEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHS.

Uenoseueckre pacbl. OCHOBHBIEC OONBIINE Pachl: €BPOINEOUIHas (€Bpa3UiCKas), HErpo-aBCTPATIONIHAS
(3KBaTOpUANIbHAS), MOHTOJIOMIHAS (a3UATCKO-aMepUKaHCKas ). YepThl MPUCTIOCOOIEHHOCTH MPENCTaBUTEICH
4eJI0BEYECKHUX pPac K yCJIOBUSAM cylecTBoBaHus. EnuHcTBo yenoseueckux pac. Kpurtuka pacusma.

JAemMoHCcTpaUMH:

IToptpeter: @. Penu, JI. Ilactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. lapsun.

Tabmuubl u cxembl: «BosHukHOBeHHMe CoNHEUHON CHCTEMBI», «Pa3BUTHE OpPraHMYECKOro MHPAY,
«PacturenpHas kinetka», «KuBoTHas kieTka», «lIpokapuorudeckas kierka», «CoBpeMeHHasl cucTeMa
OpPTaHUYecKoro Mupa», «CpaBHEHHE AaHATOMHYECKHUX YEePT CTPOCHUS YEJOBEKA M HYeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeECTa MAJCOHTOJNIOTHYECKUX HAXOAOK IMPEIKOB COBPEMEHHOrO YeJIOBEKay,
«/lpesneiune moan», «pesnue moan», «llepsbie coBpeMeHHbIE THOANY, «HenoBedeCKue paced».

Obopynosanue: mymsoku «[IpoucxoskneHue dejgoBeka» (OHOCTBI aBCTPANONHUTEKA, MUTEKAHTPOIA,
HEeaHJepTalblla, KPOMAaHbOHIA), CIENKH MM HM300paKeHHUs] KaMEHHBIX OpyIUH MepBOOBITHOrO YeNOBEKa
(xamHH-4OnIepEl, pyOmia, ckpebia), reoxpoHoJormyeckast Tabimuma, KoJuteKius «PopMbl COXPaAaHHOCTH
HCKOMAeMBbIX KUBOTHBIX U PACTEHUI».



JlaGopaTopHble U NpaKkTH4ecKHe PadoThI:

IMpaktuueckass padora Ne 1. «M3yueHuWe HCKOMAEMbIX OCTATKOB PACTEHUH U JKUBOTHBIX B
KOJUTEKLHSIX ).

OKcKypcuss  «DBOJIIOLMSI OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WU
KpaeBeaueCKUil My3ei).

Tema 3. Opranu3msl 4 OKpPY:KAKIIAs cpeaa.

DkoJjorust Kak Hayka. 3ajadd W pasfesbl KOJOTHH. MeTonbpl 3KOJOrMYeCKHX HCCIEIOBAHUH.
DKOJOrHYeCKOe MHPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl 0OuTaHHUsA OPraHU3MOB: BOIHAS, HA3€MHO-BO3YIIIHAS, TOYBEHHAS, BHYTPHOPTAaHU3MEHHAs!.

Oxonorndeckue ¢pakropbl. Knaccupukarms sxonorndeckux paxTopos: abuoTudeckne, OMOTHUYECKUE
U aHTpONoreHHble. JlefcTBrE HKONOrnuecKux (PakTOPOB HA OPTaHU3MBL.

Abunornueckue (akTOpBl. CBET, TeMIeparypa, BiIakHOCTb. Portonepuommsm. IIpucmocobneHws
OPTaHu3MOB K JIeficTBHIO abuoTnyeckux (pakTopos. buojornueckme puTMsl.

buornueckne ¢akropel. Bumel OMOTHYECKMX B3aMMONEHCTBHIA: KOHKYPEHLUS, XWIIHHYECTBO,
cuMObno3 u ero ¢opwmel Ilapasutusm, Koomepamusi, MyTyajdu3M, KOMMEHCAJINU3M (KBapTHUPAHCTBO,
HaxJeOHMUeCTBO). AMEHCaNu3M, HEWTpaau3M. 3HaueHHe OWOTHMYECKMX  B3aUMONEHCTBHHA I
CYIIECTBOBAHMS OPTaHU3MOB B MPHUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XaPaKTePUCTHKH mnomysinur. OCHOBHBIE IMOKA3aTeNM TMOMYJSILUN. YUCIEHHOCTb,
IUIOTHOCTb, POKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpauus. JMHAMUKAa YUCIEHHOCTH MOMYJSIIUA U €&
PETyJIISIIHSL

JAemMoHcTpaUMHu:

Ioptpetsr: A. I'ymbonbar, K. @. Pynee, 3. I'ekkenb.

Tabmuubt u cxembr: kapta «lIpupomnbie 30HBI 3emuu», «Cpempl OOWTAHUS OpPraHU3MOBY,
«®otonepuoguzmy, «llomymsamum», «3aKOHOMEPHOCTH pPOCTAa YHCJIEHHOCTH TMOMYJSIUUN WH(Yy30pUu-
Ty(enpkny, «IIummesble nenm.

JlaGopaTopHble 1 npakTHYeCKHE PAdOTHI:

Jlaboparopuas pabora Ne 3. «Mopdonornyeckue OCOOEHHOCTH PACTEHUN W3 Pa3HbIX MECT
oOuTaHus.

JlaboparopHas padota Ne 4. «BiusiHue CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

IIpaxTrueckas padora Ne 2. «[ToxcHér MIOTHOCTH MOMYJISIUI Pa3HBIX BUOB PACTEHHI.

Tema 4. CooOmecTBa U 3K0J0rHYeCKHE CHCTEMBbI.

CoobmectBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBAs, NPOCTPAHCTBEHHAS,
Tpodudeckas (nuiiesast). Bunpl-nomuHaHThl. CBsi3u B OHOLIEHO3E.

Oxonoruueckne  cucteMbl  (dkocuctembl). llonsTne 00 oskocucteMe W OHMOreoleHo3e.
QDyHKIIMOHANBHBIE KOMITIOHEHTBl 3KOCHCTEMBI: MPONYLEHThl, KOHCYMEHTBI, penyueHTel. Kpyrosopor
BEIIECTB M IMOTOK YHEPTUHU B 3kocucteme. Tpodudeckue (Mumesrie) ypoBHU 3KOcUCTeMBI. [InIneBbie nenu u
cetn. OCHOBHBIE MTOKA3aTENN SKOCUCTEMbI: OMoMacca, MPOAYKIHA. JKOJOTHYECKUe TTHPAMUIBL. TPOAYKIIUH,
YUCJIeHHOCTH, OrioMacchl. CBOHCTBA SKOCUCTEM: YCTOHYUBOCTD, CaMOperyJisiuus, passuTtue. Cykueccus.

IIpuponHbie 3KOCUCTEMBI. DKOCHCTEMBI 03P U PeK. IKOCHCTEMA XBOMHOTO MIJIH MIHPOKOJIMCTBEHHOTO
jeca.

AHTpPOTIOTEHHBIE ~ 3KOCHCTEMBI.  ATpOSKOCHCTeMbI.  YpOoskocucTeMbl. — buomormueckoe o
XO35IICTBEHHOE 3HAUEHUE arpOIKOCUCTEM B YPOOIKOCUCTEM.

buopasnooOpasue kak (Qakrop ycroiiumBoctn sKkocucteM. CoxpaHeHHEe — OHMOJOTHMYECKOTO
pasHooOpasust Ha 3emuie.

Yuenue B. M. BepHanckoro o 6uocdepe. ['panuiibl, coctas u cTpykTypa Ouochepsr. JKupoe BemmecTBo
u ero ¢ynkiun. OcobeHHOCTH OMocheprl Kak rio0anbHOW 3KOCHUCTEMBL. JIMHAMHUYeCKOe paBHOBECHE U
oOpartHas cBsi3b B buochepe.

KpyroBopoTs! BemecTs U OHMOr€OXMMHUYECKHE LIUKIBI 3JEMEHTOB (yriepona, a3ora). 30HaJbHOCThb
onocheprr. OCHOBHBIE OMOMBI CYIIH.

UenoseuectBo B Ouochepe 3emmm. AHTpomoreHHbie w3MeHeHUsi B Ouocdepe. InmobanpHbIC
SKOJIOTUYECKHE IPOOIEMBI.



CocymecrBoBanue mpupoasl U dYenosedectBa. CoxpaHeHue Ouopa3zHooOpasuss Kak OCHOBA
ycroitunBoctn  Omocdepbl. OCHOBa palMOHAJIBHOTO VIPABICHUS MPUPOJHBIMH peCypcaMH H  HX
ucnoibp3oBaHue. JloCTIKeHNsI OMOJIOTHH M OXPaHa MPUPOABL.

JAemMoHcTpaUMH:

IMoptperst: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubt u cxembl: «llumeBble wnenm», «buoneno3: cocraB u  cTpykrypa», «lIpuponHbie
coobmectBay, «llenu nurtaHws», «Jkonormyeckas nupamunay, «bmocdepa m uemoseky, «IxocHcTeMa
LIMPOKOJIUCTBEHHOIO Jieca», «JKOcHCTeMa XBOHHOro jseca», «buoneHos Bomoéma», «ArpoLEeHO3Y,
«IIpumepHBIE aHTPONOrEHHbIE BO3ACUCTBUSA Ha NPUPOAY», «BaxkHelne NCTOUHUKH 3arpsi3HEHUs BO3AyXa
U TPYHTOBBIX BOI», «llouBa — BakHelmmas cocrasisiromnas Ouochepsry, «DakTopbl Aerpajaluy IMOUBY,
«[TapaukoBblil 3¢ ¢ekT», «PakTOppl PagUOAKTUBHOrO 3arps3HEHust Ouocdeprr», «OOmas cTpykTypa
ouocdeprr», «PacmpocTpanenue xu3Hu B Omochepe», «O30HOBBIA 3kpaH Omocdepr», «Kpyrosopor
yriepoaa B Ouochepey, «KpyroBopor a3ota B mpupoOaE».

ObopynoBanne: Mopenb-anmuiukanus «Tunmuunble  OWOLEHO3b», repbapuii  «PacTUTeNnbHbIC
coobmecTBay, Komekuuu «buoneHos», «Bpenurenn BaXKHEHIIMX CEIBCKOXO3SIMCTBEHHBIX KYJIBTYPY,
repbapuu U KOJUIGKLMH PACTEHWH M KMBOTHBIX, NMPUHAJIEKAINUE K PA3HbIM SKOJIOTUYECKUM TPyInam
omHoro Buna, KpacHas kuura Poccuiickoii ®@enepaunu, n300pakeHUs OXPaHSEMBbIX BHUIOB PACTCHHH H
JKUBOTHBIX.



INIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA TPOI'PAMMBI 110 BUOJIOTUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

Cormacto ®@I'OC COO, ycranaBnuBarOTCs TPeOOBAHUS K pPE3yJIbTaTaM OCBOEHHs OOYHarOLTUMHCS
porpaMM CpeaHero ooInero oopasoBaHus. JMYHOCTHBIM, METAITPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJBbTATHI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHHs mpeamera «buonorus» BbIOENEHBI CIEAYHOLINE
COCTABJISIFOLINE. OCO3HaHHE OOYYAIOIIUMUCS POCCUNMCKONW TPakJAHCKOH HIASHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BHUTHIO, CAMOCTOSITEJIBHOCTH M CaMOOIPENEICHUI0, HaJIMYHe MOTHBAIMH K OOYyYeHHIO OHOJIOrHH,
LIEJICHATIPABJIIEHHOE pAa3BUTHE BHYTPEHHUX YOEXKIEHWH JHMYHOCTH Ha OCHOBE KJIOYEBBIX LEHHOCTEH U
UCTOPUYECKHX TPAIULMA Pa3BUTHUs OWUOJNIOTMYECKOTO 3HAHHUS, TOTOBHOCTb M CIMOCOOHOCTb OOYYaroIIuXCs
PYKOBOJCTBOBATBbCSI B CBOEH NEATEIBHOCTU LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH CHCTEME
Ouonornyeckoro 00pa3OBaHUs, HAIUYHE SKOJOTMYECKOrO IMPABOCO3ZHAHMS, CIMOCOOHOCTH CTaBUTh LENH U
CTPOUTD >KU3HEHHBIE IJIAHBL.

JImuHOCTHBIE pe3yNbTaThl OCBOEGHHUsl mpeamera «buonorms» nocTUraroTcss B €OUHCTBE Y4eOHOH
BOCIIUTATEIbHON MEATENIBHOCTH B COOTBETCTBUHM C TPAJAULHUOHHBIMHU POCCUHCKUMHU COLIMOKYJIBTYPHBIMHU,
HUCTOPUYECKHMH M IYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, NPUHSTBIMH B OOINECTBE MpPAaBHJIAMH W HOPMaMH
MOBEACHUS M CIOCOOCTBYIOT TIPOLIECCAM CaMOIO3HAHMS, CAMOBOCIHTAHUS W CAMOPA3BHUTHUS, DPa3BUTHUS
BHYTPEHHEN MO3ULMUU JIMYHOCTH, MATPUOTU3MA, YBAXXEHUs K 3aKOHY U IPABONOPSAIKY, YEJIOBEKYy Tpyda H
CTaplieMy TIOKOJICHHIO, B3aMMHOTO YBAXXCHMs, OEpEXHOr0 OTHOIIEHHUs K KYJbTYPHOMY HACIEOUIO U
TpaauLMsIM MHOTOHALIMOHAIBHOTO Hapoaa Poccuiickon @enepannuu, Opupoae U OKPYKaroLIen cpene.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHs yueOHOro npenMera «buonorus» MOJKHBI OTPa)KaTh TOTOBHOCTD H
CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOACTBOBATBCS C(OPMHUPOBAHHOW BHYTPEHHEH MNO3MLMEH JHMYHOCTH,
CHUCTEMOW  LIEHHOCTHBIX OPHEHTAIMH, MO3UTHBHBIX BHYTPEHHUX  YOSXKICHHH, COOTBETCTBYIOIIUX
TPATULIOHHBIM LIEHHOCTSIM POCCUHCKOT0 OOIIECTBa, paCIIUPEHNE JKU3HEHHOTO OMbITA U OIbITA NEATENIbHOCTH
B [IPOLIECCE peaan3aluyi OCHOBHBIX HANPaBJIE€HUNH BOCIIUTATEIbHOMN NE€ATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaskaaHCcKOro BOCHUTAHUS:

c(pOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMH OOYHYAIOIIEerocss Kak aKTUBHOTO M OTBETCTBEHHOTO HJICHA
POCCUICKOTO O0IIEeCTBA;

OCO3HAHME CBOMX KOHCTHTYLIMOHHBIX NPaB U 00s3aHHOCTEH, YBAKEHHE 3aKOHA M MTPABOIIOPSIZIKA;

TOTOBHOCTb K COBMECTHOH TBOPYECKOW AEATENBHOCTH NPH CO3TAHUU YYEOHBIX NPOEKTOB, PELICHUU
yueOHBIX U MO3HABATENbHBIX 3a/a4, BBIOJHEHIH OHOIOTHYECKUX SKCIIEPUMEHTOB,;

CHOCOOHOCTD OIpPENeNATh COOCTBEHHYIO MO3ULHIO 110 OTHOLIEHHIO K SIBJIEHUSIM COBPEMEHHOW JKM3HH U
OOBSCHSITH €€

YMEHUE YYHUTBHIBATH B CBOUX ACHUCTBUSIX HEOOXOIUMOCTb KOHCTPYKTHBHOI'O B3aHMMOACWCTBUS JIFOAEH C
Pa3HBIMHU YOEKIEHUSIMH, KyJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIbHBIM MOJIOXKEHHUEM,

TOTOBHOCTb K COTPYIHHUYECTBY B IMpPOLECCE COBMECTHOI'O BBITIOJHEHUs yUeOHBIX, MO3HABATEIBHBIX U
HCCIIEIOBATEIbCKIX 3a/1a4, YBAKUTEIBPHOTO OTHOLIEHHS K MHEHHIO OMNIIOHEHTOB MPH OOCYXXIEHUH CIOPHBIX
BONPOCOB OHOJIOTHUYECKOTO CONEPIKAHMS,

TFOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKON NEATEIbHOCTH,

2) IATPHOTHYECKOI0 BOCIIUTAHUSI:

c(pOPMHPOBAHHOCTh POCCHICKONH TPaKJAHCKOH HIEHTHYHOCTH, MATPUOTU3MA, YBAXEHHS K CBOEMY
HapoAy, 4yBCTBAa OTBETCTBEHHOCTH mepen PonmHOIN, ropaocTy 3a CBOM kpal, cBOKW PoauHy, CBOH s3BIK U
KyJbTYpY, NPOLLIOE U HACTOALLEE MHOIOHALIMOHAJILHOTO Hapoaa Poccuy,

LIEHHOCTHOE OTHOILIEHHE K IMPUPOAHOMY HACIEAUI0 M MaMSATHUKAM MPUPOABI, AOCTHkeHusaM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE,

CHOCOOHOCTh OIIEHHMBATh BKJIAA POCCHHICKHMX yUEHBIX B CTAHOBJICHUE W Pa3BUTHE OMOJIOTMH, TOHUMAHUS
3Ha4YeHHsI OMOJIOTMH B TIO3HAHMH 3aKOHOB ITPUPOIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOT'O 00IIeCTBa,;



uneliHas yOeKIEHHOCTb, TOTOBHOCTh K CIY)KEHHIO H 3amure (OTeuecTBa, OTBETCTBEHHOCTb 3a €ro
cyar0y;

3) NyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAaHHUE AYXOBHBIX LIEHHOCTEH POCCUICKOrO HApoOaa,

c(pOpPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO TIOBEICHNS,

CHOCOOHOCTh OLIEHUBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PELICHUs], OPHEHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH,

OCO3HAHME JIMYHOTO BKJIaJa B MIOCTPOEHUE YCTOHYHUBOTO OyAyIIero;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POIUTEJSIM, CO3JAHHIO CEMbU Ha OCHOBE OCO3HAHHOTO NPHHSTHS
LIEHHOCTEH CeMEHHON )KU3HU B COOTBETCTBUU C TpaauLusamMu Hapoaos Poccuy,

4) 3¢TeTHYECKOT0 BOCITUTAHHS:

3CTETUYECKOE OTHOLICHHE K MHUpY, BKJIIOUAs 3CTETHKY OBbITa, HAYYHOIO M TEXHUYECKOTO TBOPYECTBA,
CHIOpTa, TPyAa, OOIIECTBEHHBIX OTHOIIEHHIA,

MOHUMAaHHE SMOLIMOHAILHOTO BO3ACHCTBUS JKUBOW MPUPOABI U €€ LIEHHOCTH,

TOTOBHOCTh K CAMOBBIDQKEHHIO B PA3HbIX BHAAX HCKYCCTBA, CTPEMJICHHE TPOSBISATh KadeCTBa
TBOPUYECKOH JTMYHOCTH,

5) d¢usnueckoro BocnHTAHMA, (POPMHPOBAHMS KYJIbBTYPbl 3J0POBbSI H 3MOLHMOHAJIBLHOIO
onaromosyyqusi:

MOHVMAaHUE W pear3alys 30pOBOro u Oe3omacHoro odpasa >KU3HU (3M0POBOE MHUTAHHE, COOJIFOCHHE
TMTHEHUYECKUX TPAaBHJI U HOPM, cOAJaHCUPOBAHHBIA PEKUM 3aHATHH M OTABIXA, peryJsipHas (usmueckas
aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (pU3MUecKOMy U
NICUXHUYECKOMY 310POBBIO;

NOHMMAHUE IIEHHOCTH TPABWJI HWHIUBUAYAJBHONO M KOJUIEKTUBHOTO O€30MacHOrO IOBEOEHHUS B
CUTyalHsX, yTPOXKAOIUX 300POBBIO U XKU3HH JIIOIEH;

OCO3HAHHE TIOCIENCTBUH U HENPUSTHS BPEAHBIX IMPHUBBIYCK (YIOTPEOJICHHUsSI aJKOroJis, HapKOTHKOB,
KypeHHs));

6) TPyAOBOr0 BOCIIUTAHUSI:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTE€PCTBa, TPYAOII00OHE;

TOTOBHOCTb K aKTUBHOH AESTEIHHOCTH TEXHOJIOTUYECKOH U COLMAIBbHOMN HANPaBIEHHOCTH, CITIOCOOHOCTD
UHHULUHPOBATh, TUIAHUPOBATb U CAMOCTOSITEIIbHO BBIITOJHATh TAKYIO IESTEIbHOCTD;,

UHTEpPEeC K PasiuyuHbIM cepam mpodecCHOHATBHON NEATENIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyaymel npodeccru U pean30BbIBATh COOCTBEHHBIE YKI3HEHHBIE TUIAHBI,

TOTOBHOCTD U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH BCEH JKU3HU,

7) 3K0JIOrHYeCKOro BOCTIMTAHUS:

SKOJIOTUYECKH LeJIeCO00pa3HOe OTHOIICHHE K MPUPOAE KaK HUCTOYHMKY JKM3HH Ha 3eMJjle, OCHOBE €&
CYIIECTBOBAHMS,

MOBBIIIEHUE YPOBHS 3KOJOTHYECKOH KyJbTypbl: NMPUOOpETEHHE OMbiTa TUIAHUPOBAHUS IOCTYNKOB U
OLIEHKU MX BO3MOYKHBIX MOCIIEICTBHH IJIs1 OKPY>KArOIIEH Cpeabl,

OCO3HAHHE TNI00ATBHOTO XapaKTepa SKOJOrHYECKUX MPoOJIeM U MyTel UX PeLIeHNS,

CIIOCOOHOCTh HMCIONIB30BATh MPUOOpETaeMble MPH MU3YYEHUH OMOJIOTHH 3HAHUS M YMEHUS TPU pPEeIleHUH
npobJeM, CBSI3aHHBIX C PALIMOHAJIBHBIM MIPHPOIONONIBb30BAHIEM (COOMIOACHNE TIPABUII MTOBENEHHS B IIPUPOIE,
HAIpaBJIEHHBIX HA COXPAaHEHHE PABHOBECHUS B 9KOCHUCTEMaX, OXPaHy BUIOB, 3KOCUCTEM, Ouocdeprr),

AKTUBHOE HENpUATHE MAEUCTBUM, MNPUHOCAIUX Bpel OKpPyXKarwlled MNPUPOAHON cCpene, yMeHHue
NPOTHO3UPOBATh  HEONArONMPUSATHBIE SKOJOTHYECKHUE TIOCIEACTBUS  MPENNPUHUMAEMbIX NEHCTBUHA |
NPEIOTBPALIATD UX;

HAJIMYME PA3BUTOrO SKOJIOTMYECKOTO MBIINUICHHS, 3KOJOTHUECKOW KYyJbTYPBI, OIBbITA AEATEIBHOCTH
SKOJIOTUYECKOH HANpaBJIEHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS MU B ITO3HABATEJIbHONH, KOMMYHHUKATHBHONW U
COLMANBbHOW TMPAKTUKE, TOTOBHOCTH K YYaCTHIO B TPAKTHUECKOW MAEATEIBHOCTH 3KOJOTHUYECKON
HAIPaBJIEHHOCTH,

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:



c(pOPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH H
OOIEeCTBEHHOHN MPAaKTHKH, OCHOBAHHOT'O Ha JUAJIOTe KYJBTYpP, CIIOCOOCTBYIOIIEro OCO3HAHUIO CBOEr0 MECTa B
NOJIUKYJIBTYPHOM MHDE;

COBEPIIEHCTBOBAHHUE SI3BIKOBOM W UWTATEJIBCKOW KYJBTYPBI KaK CPEACTBAa B3aUMOICHCTBHS MEXKIY
JFOIbMH ¥ TTIO3HAHUS MUPA,

NOHMMaHue criennpuku OMOJIOTUN KaK HAyKH, OCO3HAHUS €€ poyd B (POPMHPOBAHUHU PALIOHAIBHOTO
HAYYHOTO MBIIUIEHHs, CO3QAHWU LEJIOCTHOTO TPEACTaBICHUS 00 OKPY)KAoLeM MHpPE KaKk O €IUHCTBE
NPUPOIBI, YEJIOBEKa 1 00IIeCTBa, B ITO3HAHUH NMPUPOIHBIX 3aKOHOMEPHOCTEH U PELICHUH POOIeM COXPAaHEHHS
NPUPOAHOTO PAaBHOBECHS,

yOeKIEHHOCTh B 3HAUUMOCTH OHOJIOTHH JJIsl COBPEMEHHOH LUBMIIM3ALUH. 00ECIeUeHHsI HOBOTO YPOBHS
Pa3BUTHA MEOHUIMHBI, CO31aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX peIaTh PeCypCHbIE MPOOIEMBI
Pa3BUTHS YEJIOBEYECTBA, INMOMCKA MyTeH BbIXOAA M3 TIOOANBHBIX SKOJOTMYECKHX IMpoOiieM U obecredeHus
nepexona K YCTOMYMBOMY pPa3BUTHIO, pAIMOHAIBHOMY HCIIOJNB30BAHUIO MPHPOAHBIX PECYpPCOB U
(OpMHUPOBAHUIO HOBBIX CTAHAPTOB JKU3HU,

3aMHTEPECOBAHHOCTh B IOJyYEHHMH OMOJIOTMYECKUX 3HAHUH B LENAX NOBBIMEHHUsS OO KYyJIbTYpBI,
€CTeCTBEHHO-HAyYHOW T'PAMOTHOCTH, KaK COCTaBHOH 4acTH (PYHKIMOHAJIBHOW I'PAMOTHOCTH OOYyYarOIIUXCH,
bopMupyeMoii mpu u3yueHur OUOIOTHH;

NOHMMAHHE CYIIHOCTH METOMOB IIO3HAHUS, HCIOJb3yEMBbIX B E€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH
UCTIONB30BATh IOJyvaeMble 3HAHUS U1 aHain3a W OOBSICHEHHs SBJICHUH OKPYXKAKOIIEro Mupa |
NPOUCXOSIINUX B HEM U3MEHEHUH, YMEHUE 1eNaTh OOOCHOBAHHBIE 3aKJIIOYEHUSI HA OCHOBE HAYYHBIX (PAKTOB U
UMEIOIIUXCS JAHHBIX C LEJIbIO MOMYYEeHUS JOCTOBEPHBIX BBIBOIOB,

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OHOJOrMYECKHE 3HAHHMS /Uil pelleHus mpobieM B
peabHBIX KIM3HEHHBIX CHTYaLIUsX;

OCO3HaHWE ILEHHOCTH HAYYHOH  JESTeNbHOCTH, TOTOBHOCTb OCYLIECTBISITH TNPOEKTHYH U
HCCIIEIOBATEBCKYIO AeSITeIbHOCTh MHANBHAYAJIBHO U B TPYIIIE,

TOTOBHOCTb M CIIOCOOHOCTH K HENPEePhIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BAaHHMIO, K AKTHBHOMY
MOJIYYE€HUIO HOBBIX 3HAHHH MO OMOJOrUU B COOTBETCTBHH C JKU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOSHHS yueOHOro mpeamera «buomorus» BKIIIOYAIOT, 3HAYUMBIC IS
(bopMUPOBaHHUST MHUPOBO33PEHUS OOYYAIOIIUXCA MEKIUCHUTUTMHAPHBIE (MEKIpenIMeTHbIe) OOIIeHayYHbIe
MOHSITUS, OTPAKAOIINE IEJOCTHOCTh HAyYHOW KApPTHHBI MHUpa H CHeNU(PUKYy METOAOB TIO3HAHWS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEINEeCTBO, SHEPTHs, SBJICHUE, MPOLECC, CUCTEMa, Hay4YHbIA (HaKT,
MPUHLIUIL, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs, UCCIIEAOBaHNE, HAOMIOICHUEe, H3MEPEHUE, SKCIIEPUMEHT
U JIPyrux), YHUBEpCaibHblE y4eOHble NeHCTBUS (IMO3HABATEJIbHbIC, KOMMYHUKATUBHBIC, PETyJISATUBHbIE),
obecnieunBaromue  GopMupoBaHUE  (PYHKIIMOHATBHOW TPaMOTHOCTH W COLUMAJIBHOH  KOMIETEHIIHU
oOydaromuxcs,  CMOCOOHOCT,  OOy4aromuXcsi  HCMONBb30BaTh ~ OCBOCHHBIE  MEKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHHUBEpPCAJbHbIE y4deOHbIe IEHCTBUSI B IIO3HABATEIBHOW U COIMAJIbHOM
MPAKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHHUS TMPOTPaMMbI  CPeAHEro oO0mmero oOpa3oBaHUS JOJIMKHBI
OTpaXKarh:

OBiageHne YHHBEPCAJIBHBIMH Y4€0HBIMH MO3HABATEIbHBIMY 1€HCTBUSIMH:

1) 6a3oBbIe JIOTHYeCKHE 1eHCTBHSA:

CaMOCTOSITENIbHO (POPMYJTUPOBATH U aKTYAJIU3HPOBATH MPOOJIEMY, pACCMATPUBATDh €€ BCECTOPOHHE,

UCTIOJIb30BATh NIPH OCBOCHUU 3HAHWN MPHUEMBI JIOTUYECKOTO MBIILICHUS (aHan3a, CHHTE3a, CPABHEHUS,
knaccudukanuy, o00OMEHNs), paCKPbIBATh CMBICT OHMOJOTHYECKUX IMOHSITHH (BBIOSIATh HUX XapaKTepHBIE
MPU3HAKY, YCTAHABJIUBATH CBSI3U C IPYTHMH IMOHSATUSIMHU ),

OTpeAeNsATh IEeNU MACATEeIbHOCTH, 3alaBas MapaMeTpbl U KPUTEPUH UX JTOCTHIKEHUS, COOTHOCHTH
Pe3yJIbTaThl ASSITEIbHOCTH C TIOCTABJIEHHBIMHU LEJISIMH,

UCTIOJIb30BATh OMOJIOTHYECKHUE MOHSTHS ISl OObsICHeHUsT (DAKTOB U SIBJICHHI YKUBOU MPUPOBI,



CTPOHUTH JIOTUYECKHUE pAaCCy’KACHUS (MHAYKTHBHBIE, JEOYKTUBHbIC, I10 AHAJOTHUH), BBIIBIATD
3aKOHOMEPHOCTH U IPOTUBOPEYHS B PACCMATPHBAEMBIX SIBJICHUSX, (POPMYIIHPOBATH BBIBOABI U 3AKITFOUCHHS,

NPUMEHSITh CXEMHO-MOIENIbHBIE CPENCTBA JJISl MPENCTABJIEHUsS] CYLIECTBEHHBIX CBSI3¢H M OTHOLICHUH B
U3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a TAKXKe MPOTHBOPEUHI Pa3HOrO POAA, BBIBICHHBIX B PAa3JIMYHBIX
UH(POPMALMOHHBIX HCTOUHUKAX;

pa3pabaTbiBaTh IUIAH peLIeHWs NPOOJeMbl C YyUYETOM aHaIM3a HUMEKOIINXCA MAaTepHaJIbHBIX H
HEMaTePUATbHBIX PECYPCOB,;

BHOCHUTb KOPPEKTHUBBI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OLEHUBATH PUCKU
MOCNENCTBUHN AeATEIbHOCTH,

KOOPAWHHUPOBATh U BBINOJHATH Pa0OTy B YCIOBHUSIX PEabHOrO, BUPTYAJIbHOIO W KOMOWHHPOBAHHOTO
B3aMMOJIEUCTBHUSI,

pa3BUBATh KPEATHBHOE MBILUICHUE PU PEIIEHUH KI3HEHHBIX POOIeM.

2) 0a30BbIe HCCJIE0BATENbCKHE 1CHCTBHUS:

BJIAJIETh HABBIKAMH Y4eOHO-HUCCIIEAOBATENLCKOW M MPOEKTHOW NEeSTeNbHOCTH, HABBIKAMU Pa3peLICHUs
npobieM, CIIOCOOHOCTBEO U TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOMCKY METOMOB PEINEHUS MPAKTHUYECKUX
3a1a4, IPUMEHEHHIO PA3TUYHBIX METOIOB IO3HAHMS,

UCITIONB30BATh PA3JIMYHbIE BUMBI AEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMS, €0 HHTEPIIPETALHH,
npeoOpa3oBaHUIO U MPUMEHEHHIO B YUEOHBIX CUTYALMsAX, B TOM YHCIIE NMPH CO3JAaHUH YU€OHBIX H COLHMAIBHBIX
MPOEKTOB,;

(bopMHUpPOBATh HAYYHBII THUI MBILUJICHHUS, BIAIETh HAYYHOW TEPMHUHOJIOTHEH, KIFOYEBBIMH MTOHATHSIMH U
METONIaMH,

CTaBUTh U (HOPMYJHPOBATH COOCTBEHHBIE 3a7a4ll B OOPa30BATENbHOW NESITEIBPHOCTH M JKU3HEHHBIX
CUTyalHsX,

BBIABJIATD TIPUYMHHO-CJICCTBEHHbIE CBSI3M W AKTyalHM3UpPOBaTh 3a4ady, BbIIBUIAaTh THUIOTE3y €€
peLIeHns], HAaXOIUTh apryMEHTHI Ul AOKa3aTeNbCTBA CBOUX YTBEPKIEHUH, 3aaBaTh MapaMeTpbl H KPUTCPUH
peLIeHHS;

aHAM3UPOBATh IOJYYEHHBIE B XONE€ PELICHUS 3aJauyd pe3yJbTaTbl, KPUTHUECKH OLICHUBATH UX
JIOCTOBEPHOCTb, MPOTHO3MPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYalHsIM, OLEHHBATh IPUOOPETEHHBIH OIBIT,

OCYIIECTBJIATh  LIEJICHANIPABJIEHHBI TOMCK TEpPeHOoca CPEeACTB M CHOCOOOB — JEeHCTBHUA B
poeCCUOHATTBHYIO CPeay,;

yMETb IEPEHOCUTh 3HAHUS B TIO3HABATENIbHYIO U MPAKTUYECKYIO 00JIACTH JKU3HEAESTEbHOCTH,

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUTATh HOBBIE MJIEH, MPeJIaraTb OPUTHHAIBHBIEC TOIXOAB! U PEIICHHUs, CTABUTD POOJIEMBI 1 3a/1a4H,
JOMYCKAKOIINE aJbTEPHATUBHBIC PELICHHUS.

3) padora ¢ nundopmauueii:

OPUEHTHUPOBATbCS B PA3IMYHBIX HMCTOYHHMKAX HHpopMauuu (TekcTe ydeOHOro mnocoOus, Hay4yHO-
NOMYJISIPHON UTepaType, OMONIOrHYECKUX CIIOBapsSX M CHPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B
HHTepHeTe), aHaIM3UpOBaTh HHPOPMALIUIO PA3JIUYHBIX BUIOB U (hOPM MpeACTaBICHHS], KpUTHYECKH OLICHUBATh
€& TOCTOBEPHOCTh U HEPOTUBOPEYHBOCTb;

(bopMyIHpOBaTh 3ampPOCHl M NMPUMEHSTHh PA3JIMYHbIE METONBI NMPH TMOUCKE M OTOOpe OHOJOrmyecKon
uH(pOpMaLn, HEOOXOAUMOM IJIs1 BBITOJHEHHSI yUeOHbIX 3a/1a4;

npuodperaThb OTIBIT UCTIOJIB30BAHUS UH(POPMALIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUH,
COBEPIIEHCTBOBATH KYJBTYPY aKTHUBHOT'O UCTIOJIB30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPAaTh ONTUMAJBbHYIO (OpPMy TPEACTaBICHHs OHOJOrHYecKod WH(pOpMauu
(cxemsl, rpaduKy, TUArpaMMBL, TAOJIHULBL, PUCYHKH U APYTroe),

UCITIOJNB30BAaTh HAYYHBIH $I3BIK B KadeCTBE CpeACTBa Npu padore ¢ Ouonornueckoil mH(pOpMaIMe:
NPUMEHITh XUMHUYEeCKHe, (PH3MUecKHe M MaTeMaTHUeCKHe 3HAKHM W CHMBOJIBL, (Gopmylsl, abOpeBHuatypy,
HOMEHKJIaTypy, UCTIONB30BaTh U MPeoOPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJIAHOCTH,



BJIANETh HABBIKAMH pPACIO3HABAHHMA H 3aUThl HH(pOpManuy, WHPOPMALMOHHOW Oe30macHOCTH
JIUYHOCTH.

OBnagenne yHHBepCANbHBIMH KOMMYHHKATHBHBIMM AeHCTBUSIMU:

1) oOmenue:

OCYIIECTBJISATh KOMMYHHKALIH BO BCeX cepax )KU3HH, AKTUBHO yYaCTBOBATh B AUAJIOTE HITU AUCKYCCHU
o CyuiectBy oOCyknaeMoll Tembl (YMEHHME 3aJaBaTh BOMNPOCHL, BBICKA3bIBATH CYXKAEHUS OTHOCUTENBHO
BBITMIOJIHEHUS TIpeyiaraeMoi 3aa4y, YUUTbIBATb UHTEPEChl U COTJIACOBAHHOCTD MO3ULMI IPYrUX y4aCTHHUKOB
IMaJIora WK JUCKYCCHH);

pacrio3HaBaTh HeBepOanbHble CpercTBa OOLIEHMs, MOHMMATh 3HAYEHHE COLMAJBHBIX 3HAKOB,
NPEANOCHIIOK BOSHUKHOBEHUST KOH(JIMKTHBIX CHTyalUH, YMETb CMSIr4aTh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIAJIETh PA3MYHBIMU crioco0amMu OOIIEHUs] M B3aUMOJEHCTBUS, MOHUMATh HAMEPEHUS OPYTUX JIFOACH,
NPOSIBJIATh YBAKHUTENBHOE OTHOIICHHE K COOECeNHWKY U B KOPPEKTHOH Qopme (PopMynHpoBaTh CBOU
BO3Pa’KEHUS,

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIb30BAHUEM S3bIKOBBIX CPENICTB.

2) coBMecTHAas1 1eATEJbHOCTD:

NOHMMATh M HCIOJb30BaTh MPEUMYILIECTBA KOMAaHAHONH W WHAMBHAYAJbHOH palOThl NpPU peLISHUH
ouonornyeckoii mpodaeMbl, 0OOCHOBBIBATh HEOOXOAMMOCTh NMPUMEHEHHSI TPYIIOBBIX (OPM B3aUMOIEHCTBUS
NPU pelIeHnH yaeOHO! 3a1a4u;

BBIOMPATh TEMATUKYy U METOMAbl COBMECTHBIX NEHUCTBUI C y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)X0T0 4JIeHa KOJIJIEKTHBA,

NPUHUMATh LIEJIM COBMECTHOH [eATeNbHOCTH, OPraHW30BbIBATH U KOOPAMHHMPOBATb AEWUCTBUS MO €€
IOCTIDKEHUIO: COCTABIIATH TUIAH NEHCTBHIA, pacHpenessiTh POJH C yY4ETOM MHEHHMH YYaCTHUKOB, OOCYKAaThb
pe3yJbTaThl COBMECTHON paboTHT,

OLICHUBATh KAaueCTBO CBOErO BKJAQAa M KaXJOrO YYaCTHHUKA KOMAaHAbl B OOMMHA pe3yjbTaT IIo
pa3paboTaHHBIM KPUTEPHSIM,

IpeajaraTb HOBbIE MPOEKTHL, OLEHUBATb HJAEU C MO3ULUN HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKOU
3HAUYUMOCTH;

OCYIIECTBJIATh IO3UTUBHOE CTPATErMUECKOE MOBEEHUE B PA3JIMYHBIX CUTYALMSIX, IPOSIBIISITH TBOPUECTBO
U BOOOpakeHue, ObITh MHUITUATHBHBIM.

OBnageHnne yHHBepCAJIbLHBIMH PeryJsiTUBHBIMH e CTBUSIMM:

1) camoopranuzanms:

UCTIOJIB30BATh OMOIOTHYECKUE 3HAHUS JJIS1 BBIIBJICHHS TPOOJIEM M UX PELISHHS B )KHU3HEHHBIX W y4eOHBIX
CUTyaLHUsX,

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHHWI LIENEBbIE U CMBICIOBBIE YCTAHOBKH B CBOUX NEHCTBUSX U
MOCTYTMKaX 10 OTHOLIEHHUIO K KUBOH NMPUPOAE, CBOEMY 3[I0POBBIO U 3J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISIT IO3HABATEIbHYIO AESITEIbHOCTh, BBIABISATH NPOOJEMbI, CTAaBUTh HU
¢dopmyaHpoBaTh COOCTBEHHBIE 337a4l B 00Pa30BATEIBHON AESITEIPHOCTH U JKH3HEHHBIX CUTYaLHsX,

CaMOCTOSITENIbHO COCTABJIATD IUIAH PEIIEHHs MPOOJIEMBI ¢ YUETOM MMEIOLINXCST PECYPCOB, COOCTBEHHBIX
BO3MOJKHOCTEH U NPEANOYTECHUI,

J1aBaTh OLIEHKY HOBBIM CUTYaLIUsM,;

PaCLINPATh pAMKH Y4€OHOTO IPeAMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH,

JeNnaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 34 PELIEHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIHPOKOW SPYAMULMU B Pa3HBIX O0OJACTAX 3HAHHIA,
MIOCTOSTHHO TOBBIIIATH CBOH 00pa30BaTENbHBIN U KYJbTYPHBIH YPOBEHD.

2) CAMOKOHTPO.Ib:

JaBaTb OLIEHKY HOBBIM CHUTYyaLsIM, BHOCHUTb KOPPEKTHUBBI B AEATEIbHOCTb, OLIEHHUBAaTb COOTBETCTBUE
PEe3yJIbTAaTOB LIEJSIM;



BJIANETh HAaBBIKAMH IIO3HABATEIBHOH pe(dJIeKCHH Kak OCO3HAHHMsS COBEPIIAEMBIX NEHCTBUH U
MBICJIUTENIBHBIX TPOIECCOB, UX PE3YJbTaTOB M OCHOBAHWH, HUCHOJIB30BATH MPUEMBI Pe(IEKCHH Ui OLEHKU
CUTyalluy, BBIOOPA BEPHOTO PEIIEHUS,

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATD PELISHUs [10 UX CHHXKEHUIO,

MPUHUMATh MOTHBbBI U apIyMEHTBI APYTUX MPU aHaJIU3€ Pe3yJIbTaTOB eATeIbHOCTH,;

3) npuHsATHE ce0s M APYTUX:

NPUHUMATD ceOsl, TOHNMast CBOM HETOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTHBbBI U apIyMEHTBI APYTUX MPU aHAJIU3€ Pe3yJIbTaTOB 1eATeIbHOCTH,;

NPU3HABATH CBOE MPABO U MPABO APYTUX HA OMINOKY,

pa3BUBaTh CIOCOOHOCTb IOHUMATh MUP C MO3ULMH APYTOrO YEJIOBEKa.

HNPEAMETHBIE PE3YJIBTATHI

IIpenmvernble pe3ynbTarhl ocBoeHHss mnporpammbel COO mo Ouonornu Ha 0a30BOM YpPOBHE BKJIOUYAIOT
cneunpuyeckne s yueOHOro npenmera «buosorusy Hay4dHblE 3HAHHUS, YMEHHUS W CHOCOOBI AEHCTBUH MO
OCBOEHHIO, MHTEPIPETALIH 1 TPeoOPa30BAHUIO 3HAHUH, BUIbI IEATEIILHOCTH 1O MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHHUI0 3HAHUH B PAa3JIMYHBIX yUEOHBIX CHTyalUsX, & TaKXKe B PEAJbHBIX JKU3HEHHBIX CHUTYAIHsIX,
CBSI3aHHBIX ¢ Ouonorueil. B mporpamMMe npeaMeTHbIe pe3yIbTaThl MPENCTABICHBI MO TOAaM O0YYEHHS.

[IpenmMerHbIe pe3yabTaThl OCBOEHHS yueOHOrO npenmeTa «buonorus» 6 10 Kiacce OKHBI OTPAKATh:

c(pOpMHPOBAHHOCTb 3HAHUI O MECTE M POJIM OHMOJIOTHH B CUCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B ()OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHPAa U HAyYHOTO MHPOBO33PEHUs], O BKIIAAE
POCCHICKMX M 3apyOEKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHWONOrUH, (PYHKIHMOHAIBHON T'PaMOTHOCTH
YeJIOBEKAa JJIsl PELICHUS KU3HEHHBIX 337144,

YMEHHE PaCKpPbIBATh COAEPKAHWE OMOJOTHMUECKUX TEPMHHOB U TIOHSTHH: JKHU3Hb, KJIETKA, OPTaHHU3M,
metabonm3sm (0OMEH BelIeCTB M MpPEeBpalleHHE 3HEPruu), TroMeocTas (CaMOperyJysiius), ypOBHEBas
OpTaHu3aLMsl )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHHE (PETIPOAYKLIUS), HACICACTBEHHOCTh, H3MEHUYHUBOCTD, POCT
U Pa3BUTHE;

YMEHHUE H3JlaraTb OWOJIOTHUECKHE TEOpHUH (KJIETOYHAs, XPOMOCOMHAs, MYTALMOHHAs, LEHTpaJbHAas
IorMa MOJIeKyJsipHOH Ouonorun), 3akoHsl (I. Mennens, T. Moprana, H. 1. Basunosa) u yuenus (0 meHTpax
MHOrooOpasusi U TPOUCXOKACHUS KylbTypHBIX pacteHuii H. 1. BaBuioBa), onpemensiTb TpaHHLBI HX
NPUMEHIMOCTH K KHBBIM CUCTEMaM,

yYMEHHE BIIAIETh METOIAMH HAYYHOT'O MMO3HAHMS B OMOJIOTMH: HAOMIOEHUE U ONHMCAHUE JKUBBIX CHCTEM,
NPOIIECCOB M SIBJICHHUH, OPraHU3alysl U MPOBEAEHHE OMOJOrMYECKOro 3KCIEPUMEHTA, BBIABIDKEHHE THITOTE3bI,
BBISIBJICHHE 3aBHCUMOCTH MEXKAY HCCICAYEMbIMH BEJIMYHMHAMHU, OOBSICHEHHE IOJNYYEHHBIX pPEe3yJIbTaTOB,
UCTIOJIB30BAHHBIX HAYYHBIX MMOHITHH, TEOPHHA U 3aKOHOB, YMEHUE JIENIaTh BBIBOJbI HA OCHOBAHUH ITOJIyYEHHBIX
Pe3yJIbTaTOB;

YMEHHUE BBIAENSATD CYIIECTBEHHBIE TPHU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT, OJHOKJIETOUYHBIX U
MHOTOKJIETOUYHBIX OPraHU3MOB, OCOO€HHOCTH MPOLIECCOB. 0OMEHA BEINECTB U NMPEBPALICHHS SHEPTHH B KIIETKE,
¢oTocuHTE3a, TIACTUYECKOTO U 3HEPreTUYeCKOro oOMeHa, XeMOCHHTe3a, MUTO3a, Meil03a, OIIONOTBOPEHM,
Pa3MHOXKEHUS1, HHANBUYaJbHOTO PA3BUTHS OpraHu3Ma (OHTOTeHe3);

yYMEHHE MPHUMEHSITh MOJYYEeHHBbIC 3HAHUS 11 OOBSICHEHUS! OMOJOrMYECKHX MPOLECCOB U SIBJICHUH, IS
NPUHATHS TIPAKTHYECKUX PEIIeHUI B IMOBCEJHEBHOH JKM3HU C LENbI0 olecriedeHHss OE30MacHOCTH CBOETO
3/I0POBbSl M 3[0POBbSl OKPYKAIOIUX JIIOJEH, COOMIONEHHs HOPM IPaMOTHOTO IOBEIEHHs B OKpYyXKaroIein
NPUPOAHON cpene, NMOHMMaHHEe HEOOXOOMMOCTH HCIIONB30BAaHUS IOCTIDKEHUI COBPEMEHHOH Ouonoruu u
OMOTEXHOJIOTHI JIS1 PALMOHAIBHOTO MPUPOAOTIONB30BAHMS,

YMEHUE peIlaTh 3JIEMEHTapHble T'€HETHYECKHEe 3a1a4d Ha MOHO- M AWTHOPUIHOE CKPELIMBAaHHUE,
CICTUICHHOE HACJIeIOBAaHUE, COCTABISITH CXEMbl MOHOTHOPHIHOTO CKpPEIIMBAHUS [UIA TPENCKa3aHUs
HACJIEIOBAHMS TPU3HAKOB Y OPTaHU3MOB,

YMEHHE BBINOJHATE JIADOpAaTOPHBIE M TpakTHYecKHe padoThl, coOMoAaTh mpaBuia mpu padore ¢
yueOHBIM H J1a0OPaTOPHBIM 000OPYIOBAHUEM,



yMEHHe KPUTUYECKU OLIEHHUBATH M HHTEPIPETUPOBATH HH(POPMALMIO OHOJOrMYEeCKOro COAEpIKaHMHS,
BKJIIOYAIOINYIO TCEBJOHAYYHbIE 3HAHUS M3 PA3JIMYHBIX HCTOYHHMKOB (CpeacTBa MaccoBoil uH(opmarmu,
Hay4YHO-TIONYJIIPHbIE MaTEPUabl), STHYECKUE aCTIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJNIOTUH, MEIULIMHE,
OHOTEXHOJIOTHH;

yMEHHE CO371aBaTh COOCTBEHHBbIE MHUCbMEHHBIE M YCTHBIE COOOIIeHUs, 0000mas OUONOTHYECKYIO
uH(pOopMAaLIHIO 13 HECKOJIBKHX UCTOYHUKOB, TPAMOTHO HCIOIb30BATh MOHATHIHBIN anmapar OUOJOrHu.

[IpenmMerHbIe pe3yabTaThl OCBOEHHS yueOHOro npenmeTa «buonorus» ¢ 11 Kiacce OKHBI OTPAKATh:

cpOpMHPOBAHHOCTb 3HAHUI O MECTE M POJIM OMOJOTHH B CUCTEME HayUYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (hopMUpOBaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MUPa M HAyYHOTO MHUPOBO33PEHHMs, O BKJIA/E
POCCHICKMX M 3apyOEKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHONOrUM, (PYHKIMOHAIBHON T'PaMOTHOCTH
YeJIOBEKa JJIsl PELICHUS KU3HEHHBIX 337124,

yMEHHE PacKpbIBaTh COAep:KaHHe OMOJOrMYeCKMX TEPMHUHOB M MOHSATHI: BHUI, MOMYJISILHUS, T€HODOH,
SBOJIFOIMS, ABWKYIIHE CHIIBI ((DaKTOPBI) SBONIOLUH, MPUCTOCOONIEHHOCTh OPTaHMU3MOB, BHIOOOpa3OBaHHE,
9KOJIOrHYeCKHe (PaKTOPbI, SKOCHCTEMA, MPOAYLIEHTbI, KOHCYMEHTBI, PEAYLICHTBI, LIEMTH MUTAHUS, SKOJOrUIeCKas
nupamuza, OuoreoneHos, buocdepa,

yMEHHE u3jaratb OHMOJOrndeckue Teopuu (3BOMIOLMOHHAs Teopust Y. JlapBuHA, CUHTETHYECKAst TEOPUs
SBOJIIOIIMH), 3aKOHBI W 3aKOHOMepHOCTH (3apozabimeBoro cxonctsa K. M. bspa, depemoBaHusi TJIaBHBIX
HanpasieHuil u nyted sBomounu A. H. Cesepuosa, yueHust o 6uochepe B. 1. Bepraackoro), onpenensirsb
IPAHHULbI UX TPUMEHUMOCTH K JKMBbIM CHCTEMAaM;

yMEHHEe BJIaJIeTh METOIaMH HAy4YHOTO MO3HAHUs B OMOJIOTHH: HAOJIOAEHHE M OMUCAHUE JKUBBIX CHCTEM,
MPOLIECCOB M SIBJICHUIA, OPraHM3alMsl U MPOBeaeHHe OUOJOrHYeCKOro SKCIEePUMEHTa, BbIIBHIKEHHE TUIOTE3bI,
BBISIBJICHHE 3aBUCHMOCTH MEXKIYy HCCIEAYEeMbIMH BEJIMYMHAMU, OOBSICHEHHE TOJYyUYeHHBIX Pe3yJbTaTOB,
UCIMOJIb30BAHHBIX HAYYHBIX MOHSATHIA, TEOPUH U 3aKOHOB, YMEHUE JIeJIaTh BHIBOIbI HA OCHOBAHHMH MOJYYEHHBIX
PE3yJIbTATOB;

yMEHHE BBIACNSTh CYLIECTBEHHbIC MMPU3HAKK CTPOEHHsI OMOJNOrMYECKUX OOBEKTOB. BHIOB, MOMYJISLHUH,
NPOAYLIEHTOB, KOHCYMEHTOB, pPEOYLEHTOB, OWOreOLeHO30B U SKOCHCTEM, OCOOEHHOCTH TMPOLECCOB:
HACJIEICTBEHHOH M3MEHYHUBOCTH, €CTECTBEHHOrO 0TOOPA, BUAO0OOPA30BaHUS, MPUCITOCOOIEHHOCTH OPTaHU3MOB,
IEeUCTBUS SKOJOTHMUYECKUX (PAaKTOPOB HA OPTaHM3MBI, MEPEHOCA BEINECTB M MOTOKA SHEPTUHM B HKOCHUCTEMAX,
AHTPOMNOrEeHHbIX M3MEHEHUH B SKOCHCTEMaX CBOEW MECTHOCTH, KPyroBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
LIUKJIOB B Onocdepe;

yMEHHE MPUMEHSTh MOJy4YeHHbIE 3HAHUS 1JIs1 OOBSICHEHHs OMONIOTHYECKUX MPOLIECCOB M SIBICHUH, IS
NPUHSTHST MPAKTUYECKUX PEIISHUH B MOBCEIHEBHOH KM3HU C LEJbl0 oOecredeHHss Oe30MacHOCTH CBOErO
3I0pOBBSI M 3/I0POBBSl OKPYXKAIOIIUX JIOAEH, COONMIOAEHHUS HOPM TIPAMOTHOTO IOBENEHHUS B OKPY’KaroIeH
NPUPOAHOHN cpene, MOHMMaHUE HEOOXOOUMOCTH HCIIONb30BAaHUS JOCTIDKEHHH COBPEMEHHOH OHONOruu s
PaLMOHAIIBHOTO MPUPOIOTIONB30BAHUS,

YMEHHE pelIaTh 3JIEMEHTApHBbIE OWOJNIOTHYECKHE 3aJadyH, COCTaBJISATH CXEMbl IEPEHOCAa BEIIECTB U
SHEPTUH B 3KOCUCTEMaX (LENH MUTaHNA),

YMEHHE BBIONHATH JIAOOpaTOpHBIE M MpakTHuUeckhe padoThl, coOromaTh mpaBwia mpu paborte ¢
yueOHBIM H J1a0OPaTOPHBIM 000OPYIOBAHUEM,

yMEHHE KPUTHYECKH OLICHHWBATb M HHTEPIPETUPOBATH HMH(POPMALHIO OHOJOrMYECKOTO COMEPIKAHUS,
BKJIIOYAIOINYIO TCEBJOHAYYHbIE 3HAHUS W3 PA3JIMYHBIX HCTOYHHMKOB (CpeacTBa MaccoBoil uH(opmarmy,
HAYYHO-TIONYJIIPHBIE MaTepHAIIbl), PaCCMAaTPUBATh TIJI00ATbHBIE 3KOJOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH,
(bopMHUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3HLIHIO;

yMEHHE CO371aBaTh COOCTBEHHBIE MHUCHbMEHHBIE M YCTHbIE COOOIIeHUs, 0000mas OUONOrHYECKYIO
uH(pOpMAaLIHIO 13 HECKOJBKIX UCTOYHUKOB, TPAMOTHO HCIOIb30BaTh MOHATHIHBIN anmapar OUOJOrHH.



TEMATUYECKOE NMNJTAHNPOBAHWVE 10 KJTIACC

KonnyectBo 4acoB

Ne n/n HanmeHoBaHMe pa3fenoB 1 TeM NporpamMmbl

buonorna kKak Hayka

XXunBble CUCTEMBI N UX OpraHusayns

XUMMUYecKnin coctas u CTPOEHWNE KNEeTKn

XXN3HefeAaTeNIbHOCTb KETKK

PasmHOXeHWe N NHANBUAYANbHOE pa3sBUTNE OPraHnM3MoB

HacnefCTBEHHOCTb U M3MEHYMBOCTb OPraHM3mMoB

Cenekumns opraHnamoB. OCHOBbI 6UOTEXHOOTNM

Pe3epBHOe BpeMs

OBMAME KONTMYECTBO YACOB IO NMPOTPAMME

Bcero

34

KoHTponbHble  lMpakTuyeckue

paboTbl paboThbl
0.5
1
1
1
1
15
1
3 4

ONEeKTPOHHbIe

(undposble)
obpasoBaTesibHble
pecypcbl

bubnuoteka LLOK
b1108://l.e800.rn/7P41c292

bubnunoteka LLOK
b1108://ww.e1800.rn/7P41c292

bubnunoteka LLOK
b11p8://1.el1800.ru/7P41c292

bubnuoteka LLOK
b1108://ww.e1800.rn/7P41c292

bubnunoteka LLOK
b11p8://11.el1800.ru/7P41c292

bubnuoteka LLOK
b1108://ww.e1800.rn/7P41c292

bubnuoteka LLOK
b1108://ww.e1800.rn/7P41c292

bubnuoteka LLOK
b1108://ww.e1800.rn/7P41c292


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

11 KJTACC

No

o/ HanmeHoBaHMe pas3fenoB U TeM NpPorpamMmbl

JBONOUNOHHAs 6uonorus

BO3HWKHOBeHME 1 pa3BUTUE XU3HU Ha 3emne

OpraHn3mMbl 1 OKpyXXatoLias cpea

Co006LecTBa 1 3KONOTUYECKME CUCTEMbI

Pe3epBHOe BpeMms

OBUWEE KOMMMYECTBO YHACOB MO "XPOIrPAMME

KonnyecTtBo 4yacoB

Bcero

10

34

KOHTpO/ib-
Hble paboTbl

MNpakTun-
yeckue
paboThbl

0.5

2.5

ONEeKTPOHHbIe

(unbposble)
obpasoBaTe/ibHble
pecypchbl

bubnuoteka LLOK
b1108://111.e4800.ru/7P41cc74

bubnunoteka LLOK
b1108://ww.e1800.rn/7P41cc74

bubnunoteka LLOK
b11p8://11.e11800.ru/7P41cc74

bubnunoTteka LLOK
b11p8://11.e11800.ru/7P41cc74

bubnunoteka LLOK
b11p8://1.el1800.ru/7P41cc74


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

NOYPOYHOE MNMJ1TAHNPOBAHNE

10 KJTACC
Ne T
i emMa ypoka

.buonorua B cucteme Hayk. MeTobl NO3HAHUSA
XWBOW npupogbl. MpakTuyeckas pa6orta Ne 1
"cnonb3oBaHne pasiUYHAXX MeTOL0B NPU U3YUYeHUNn
61nonormyeckmx o6bLeKTOB"

buonornyeckume cuctemMbl, NPOLECCHl U UX N3YUYeHUe

BxopHasa gmarHocTuka (KOHTponbHas paboTa 3a Kypc
61M0N0rMM OCHOBHOW LUKO/bI)

XUMUNYECKUNIA COCTaB KNETKN. Bofa v MUHepanbHble
conn

Benku. CocTaB 1 cTpoeHue 6enKoB

depMeHTbl — 6MOOTNYECKME KaTannusaTopsl.
Nab6opaTopHasa pa6oTa Ne 1 «MM3yyeHune
KaTanuTUUYECKON aKTUBHOCTK (DEPMEHTOB (Ha nMpumepe
aMmunnasbl UK KaTanasbl)»

Yrnesogbl. Jinnngbl

HykneuvHoBble Kucnotbl. AT

KonnyecTBO 4YacoB

Bcero

KOHTpO/bHbIE
paboTbl

MNMpaKTnyeckmne
paboTbl

0.5

0.5

Jata
N3yyeHuns

05.09.2023

12.09.2023

19.09.2023

26.09.2023

03.10.2023

10.10.2023

17.10.2023

24.10.2023

ONEeKTPOHHbIe

umppoBble
obpasoBaTe/ibHble

pecypcbl

bubnunoteka LLOK
b1108://111.e/1800.rn/863e6122
b11p8://1u1.el1800.rn/863e632a

bubnunoteka LLOK
b11p8://1u1.e/1800.r1/863e6564

bubnunoteka LLOK
b11p8://1u1.e/1800.rn/863e674e

bubnunoteka LLOK
b11p8://111.e1800.rn/863e6b72

bubnunoteka LLOK
b11p8://11.el1800.r1/863e6b672

bubnunoteka LLOK
b11p8://11.e/1800.rn/863e6870

bubnunoteka LLOK
b11p8://11.eii800.r1n/863e6i5¢


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

10

1

12

13

14

15

16

17

18

19

20

VcTopus n meTogbl n3yyeHus KieTkn. KnetouHas
TeopusA

KneTka Kak LenocTHad Xusaa cucrtema.Aapo-
PErynATOPHLIVA LEHTP K/IETKMU.

CTpOeHMe 3yKapuoTUYECKOn KneTkn. OpraHounpbi
KneTku. JlabopatopHas pa6oTa Ne 2 «M3yyeHue
CTPOEHMUA KNeTOK pacTeHUM, XXUBOTHXX, FTPN60B 1
6akTepuin Noj MMKPOCKOMOM Ha roOTOBbIX
MUKpoOnpenaparax u nx onucaHme»

O6meH BellecTB A meTabonunam

PoTOCUHTE3. XEMOCUHTES

DHepreTnYecknin obmeH

XKU3HEHHbIA LWKN KNeTKW. JeneHne Knetkn. MuTtos.

NabopaTopHas pa6oTa Ne 3 «HabntogeHne mnTosa B
KNeTKax KOHYMKa KopelluKa NyKa Ha roToB XX
MUKpornpenapaTax»

MonyrofoBas KOHTPONbHAs paboTa

BrnocuHTes 6enka.

HekneTouHble (hOPMbl XXU3HU — BUPYChI

®opMbl pa3sMHOXXEHNA OpraHU3MoB

Meio3

0.5

0.5

07.11.2023

14.11.2023

21.11.2023

28.11.2023

05.12.2023

12.12.2023

19.12.2023

26.12.2023

09.01.2024

16.01.2024

23.01.2024

30.01.2024

bubnunoteka LLOK
b11p8://111.el41800.r1/863e6e88

bubnunoteka LLOK
b11p8://1u1.e/1800.rn/863e6{"0
b11p8://w1.el1800.rn/863e716¢

bubnunoteka LLOK
b11p8://w1.el1800.r1/863e766¢

bubnunoteka LLOK
b11p8://111.e1800.r1n/863e7¢98

bubnunoteka LLOK
b11p8://111.e/1800.r1/863e7aae

bubnunoteka LLOK
b11p8://1w.eiA800.rn/863e7iicd

bubnunoteka LLOK
b11p8://1u1.e/1800.rn/863e796¢

bubnunoteka LLOK
b11p8://11.el1800.r/863e7540

bubnunoteka LLOK
b11p8://111.e11800.rn/863e81b6
b11p8://1u1.e/1800.r/863e831e

bubnunoteka LLOK
b11p8://11.el1800.r/863e7P4a


https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

21

22

23

24

25

26

27

28

29

30

31

32

Ob6pa3oBaHue U pa3BUTUE MOMOBbLIX KNETOK.
OnnopoTBopeHune. JlabopaTopHasa pa6oTa Ne 4
«3yyeHne CTPOEHMA NONOBbIX KNETOK Ha rOTOBbIX
MUKponpenapaTax»

NHanmBuayanbHOe pasBMTME OPraHM3MoB

feHeTUKa — HayKa O Hac/NeLCTBEHHOCTU U
N3MEHYNBOCTH

3aKOHOMEPHOCTU Hac/ef0BaHMs NMPU3HAKOB.
MoHOrn6puaHoe CKpelyuBaHme

AnrnbpugHoe ckpeuimBaHme. 3aKoOH HE3aBUMCUMMOTO
Hacnefo0BaHUA NPU3HAKOB

CuensieHHOe HacnefoBaHWe NPU3HAKOB.
NabopaTtopHas pa6oTta Ne 5 «/3yyeHne pe3ynbTaToB
MOHOTMGPUAHOTO U AUTMOPULHOTO CKPELWUBAHNUS Y
AP030(hnNbl Ha TOTOBbIX MUKpONpenapaTax»
leHeTuKa nona. HacneposaHue NPU3HAaKOB,
CLLEM/IEHHBIX C MOIOM

M3meHunBOCTL. HeHacneAcTBEHHAA U3SMEHYNBOCTD.
NabopaTtopHan pa6oTa Ne 6. M3yueHune
MOANMDMKALMNOHHOW N3MEHUYMBOCTUN, MOCTPOEHME
BapMaLMOHHOTO psaja U BapuaLMOHHOW KpUBOA»
HacneactBeHHas M3MeHYUBOCTL. JlabopaTopHas
pa6oTa Ne 7. «AHanM3 myTauunii y gpo3odubl Ha
roTOBbIX MMUKpOMpenapaTax»

FeHeTWKa 4yenoBeKa

CenekuLus KaK Hayka 1 npoLecc

MpomexyToyHas aTTecTaymsa (MIToroBas KOHTPO/bHas

0.5

0.5

0.5

0.5

06.02.2024

13.02.2024

20.02.2024

27.02.2024

05.03.2024

12.03.2024

19.03.2024

02.04.2024

09.04.2024

16.04.2024

07.05.2024

bubnunoteka LLOK
b11p8://111.el1800.rn/863e81b6

bubnunoteka LLOK
b11p8://11.el1800.rn/863e8436

bubnunoteka LLOK
b11p8://11.e/1800.r1/863e86{2

bubnunoteka LLOK
b11p8://1u1.e/1800.r11/863e8878

bubnunoteka LLOK
b11p8://1u1.e/1800.r1/863e8%a4

bubnunoteka LLOK
b11p8://u1.e/1800.r11/863e8c60

bubnunoteka LLOK
b11p8://1u1.e/1800.r/863e8c60

bubnunoteka LLOK
b11p8://111.e/1800.r1/863e8e63

bubnunoteka LLOK
b11p8://11.e/1800.r11/863e8e63

bubnunoteka LLOK
b11p8://1.eii800.rn/863e8iA 78

bubnunoteka LLOK
b11p8://u.e/1800.rn/863e9214


https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

pa6oTa 3a Kypc 6uonorum 10 knacca)

MeToAbl 4OCTUXEHUA Cenekynmn paCTEHMﬁ "

KonnyecTtBo 4acoB

33 XXUBOTHbIX. BUOTEXHONOTUA KaK 0Tpacib 1
npon3BoACTBa
34 Pe3epBHbIn ypoK. O606LLeHMEe NPONLEHHOTO 1
MaTepuana no 6uonorun B Kypce 6uonormmn 10 knacca.
OBULEE KONMNYECTBO YACOB MO NMPOTrPAMME 34
11 knacc
Ne T
emMa ypoKa
n/n yp
Bcero
1 JBONOLUNA N METOAbI €6 N3YUEeHUSA 1
5 WcTopus pa3suTua npeactaBfieHWin 06 agonoLuu. 1
Mwnkpoasonouus.
3 BxogHaa KOHTponbHas paboTta 3a Kypc 6uonorumn 10 1
Knacca
Monynauma Kak anemeHTapHas einHMULA BULA U
4 aBontoynmn. JlabopatopHaa pa6ota Ne 1 «CpaBHeHue 1
BMOB MO MOP(OSOrNYECKOMY KPUTEPULO»
c OByxyuwue cunbl (3neMeHTapHble GakTopbl) 1
3BONIIO LMY
6 EcTecTBeHHbI 0T60p 1 ero hopmbl 1

KOHTpONbHbIE
paboThbl

MpakTnyeckmne
paboTbl

0.5

14.05.2024

bubnunoteka LLOK
21.05.2024  b11p8://1.el1800.rn/863e9336

28.05.2024
ONEeKTPOHHbIE
Jarta
umdposble
N3yyeHuns
obpasoBaTesibHble
pecypcsbl

bubnunoteka LLOK
04.09.2023  b11p8://u1.el1800.rn/863ea20e

bubnunoteka LLOK
11.09.2023  b11p8://1.el1800.r/863e9570

18.09.2023

bubnmnoteka LLOK
25.09.2023  b11p8://ww.el1800.rn/863e99c6

bubnmnoteka LLOK
02.10.2023  b11p8://w.ein800.rn/863e9as

bubnmnoteka LLOK


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

10

1

12

13

14

15

16

17

18

19

PesynbTaThl 3BOMIOLMK: NPUCNOCOGIEHHOCTb
opraHusMoB 1 Bugoo6pasoBaHue. JlabopatopHas
pa6oTa Ne 2 «OnucaHue NPpMCcNOCco6AeHHOCTH
opraHuama 1 eé 0THOCUTE/NILHOTO XapaKTepa»

HanpaBneHus n Nyt Makpo3BOIHOLMN

HeobpaTMMOCTb 3BOMIIO LMY

NcTtopua xXnsHu Ha 3eMmne n MeTofbl eé n3yyeHus

FMnoTe3bl MPOUCXOXAEHUA XXNU3HU Ha 3emfe

Pa3BUTUE XM3HM Ha 3eM/ie MO 3paM ¥ neprogam

OCHOBHbIE 3Tanbl 3BOJIOUUMN PACTUTENIBHOTO U
XXWBOTHOTO mupa. NMpakTuyeckas pa6ota Ne 1

«MM3yyeHne McKonaeM”xx 0CTaTKOB PacTeHWI ”
XWBOTHbIX B KOJJIEKLMNAX»

CoBpeMeHHas cMcTeMa OpraHUYecKoro mumpa

MonyrofoBas KOHTPONbHAs paboTa

JBonoLKNA Yenoseka (aHTponoreHes). AsuxyLune
cunbl (hakTopbl) aHTpoONoreHesa

OCHOBHbI€ CTaaMMN 3BONOLUMN YeNOBEKA

YenoBeyeckue pacbl U NPUPOAHbIE aganTaLum
yenoseka

Pe3epBHbIil ypoK. O606LLEHNE MO TeEMEe

0.5

0.5

09.10.2023

16.10.2023

23.10.2023

13.11.2023

20.11.2023

27.11.2023

04.12.2023

11.12.2023

18.12.2023

25.12.2023

15.01.2024

22.01.2024

05.02.2024

b11p8://1w.eli800.rn/863e9ein0

bubnunoteka LLOK
b11p8://11.e/1800.r1/863e961e

bubnunoteka LLOK
b11p8://1u1.el1800.r1/863e9cle

bubnunoteka LLOK
b11p8://1u1.elA800.rv/863ea5a6

bubnunoteka LLOK
b11p8://111.e1800.rn/863eabbe

bubnunoteka LLOK
b11p8://111.el1800.rn/863ea8bc

bubnunoteka LLOK
b11p8://111.el1800.r1/863ea48e

bubnuoteka LLOK
b11p8://ww.eii800.rvn/863eaind4

bubnunoteka LLOK
b11p8://111.e/1800.r1/863eaea2


https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
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/863ead44
https://m.edsoo.ru/863eaea2
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«B0O3HMKHOBEHNE N Pa3BUTUE XXN3HU Ha 3emMie»

3Konorna Kak Hayka

Cpeabl 06MTaHUA N IKONOTUYECKME (haKTOopbI

AbunoTtmnueckune aktopbl. S/labopaTopHas pa6oTta Ne 3.
«Mopdonornyeckne 0CO6EHHOCTU pacTeHU u3
pa3HbIX MecT 06uTaHus». JlabopaTopHaa paboTta Ne 4.
«BnunsHMe cBeTa Ha pOCT M pa3BUTUE YEPEHKOB
Koneyca»

buotuyeckme pakTopbl

OKOMOTMYECKNE XAPAKTEPUCTUKN NMONYNALUN.
MpakTnyeckasa pabota Ne 2 «[MoACYET NNOTHOCTH
NoNynsumnii pasHblIX BULOB pacTeHUN»

CoobuiecTBa opraHM3mMoB — 6MOLLEHO3

JKonormyeckme cucTembl (3KOCUCTEMBI)

OCHOBHbIe MOKa3aTe/i 3KOCUCTEMbI. JKONOTUYeckne
nupamungbl. CBoicTBa akocucTeM. Cykueccus

MprpogHbIe 3KOCUCTEMDbI

AHTPONOTreHHbIEe 3KOCUCTEMDbI

buoctepa — rnobanbHas skocuctema 3emnu

3aKOHOMEPHOCTM CyLl,ecTBOBaHUA Buochepsbl

YenoseuecTBo B 6uoctepe 3emnu. CocylulecTsoBaHue

0.5

0.5

12.02.2024

19.02.2024

26.02.2024

04.03.2024

11.03.2024

18.03.2024

25.03.2024

01.04.2024

08.04.2024

15.04.2024

22.04.2024

29.04.2024

06.05.2024

bubnunoteka LLOK
b11p8://11.e/1800.r1/863eafec

bubnunoteka LLOK
b11p8://111.el41800.rn/863eb10e

bubnunoteka LLOK
b11p8://111.el41800.rn/863eb348

bubnuoteka LLOK
b11p8://111.e1800.rn/863eb46a

Bubnuoteka LLOK
b11p8://111.e1800.rn/863eb46a

bubnunoteka LLOK
b11p8:/1.el1800.rn/863eb5{a

bubnunoteka LLOK
b11p8://11.e/1800.r1/863ebb5e

bubnunoteka LLOK
b11p8://111.e11800.r1/863ebii16


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

MIPUPOJIbI U HEJIOBEUECTBA.

13.05.2024

33

Hrorosas arrecrauus (I'onosast koHTposbHAsE paboTa
3a Kypc OMONIOruu CpenHei MmKOoIbI)

15.05.2024

34

Pesepenbiii ypok. O600menne TeMbl «CoodmiecTsa u
JKOJIOTUYECKHE CUCTEMBD)

20.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5




YUYEBHO-METO/IMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



