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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mnporpaMMmbl IO OHOJIOTMM TEOPETHUYECKYIO OCHOBY JUJIS
ONpeJeNieHus] MOAX0J0B K (OPMHUPOBAHUIO COJEpKAHUS Y4yeOHOro mnpeamera
«buonorus» cocraBwin: KoHUeNTyaidbHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€Jei, coaepKaHUs, pe3yJbTaToB OOyYeHHS U
TpeOOBaHUI K YPOBHIO MMOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 00LIUX LENSIX U
INPUHIMNAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEr0
oOmero oOpa3oBanust B Poccuiickoii @Depepaiuu, a Takke TMOJOXKEHUS O
cnenugurke O0MOJIOTHH, €€ 3HAUEHUH B NMMO3HAHUU >KMBOUM MPUPOBI U 00ECIICUEeHUN
CYILLIECTBOBAaHUS 4YeNoBeYeCKOro odimiecTBa. COriiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OIpeieNieHbl OCHOBHBIE (DYHKIIMH MPOTrpaMMBbl IO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu nHa€T NpeACTaBICHUE O LeNax, 00 oomei
CTpaTeruu OOy4YeHHus, BOCIHUTAHMS U PA3BUTHUA OOyYarOIIMXCS CpeAcCTBaMHU
yueOHoro mnpeamera «buonorus», omnpenenser o00sA3aTeNbHOE MPEAMETHOE
collepKaHUe, €ro CTPYKTypy, pacopelieiieHue IO pas3jiejaM M TeMmaw,
PEKOMEHYEMYIO IOCJIEI0BATEIbHOCTh M3YUYEHUSI YUYEOHOro Marepuayia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 0Opa30BaATEIbHOTO
MpOIIeCcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaromuxcs.

B nporpamme 1o OWONOrMM TakkKe YUMTBIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pe3yiabTaTaM
oOyueHus B (OPMUPOBAHMM OCHOBHBIX BHUJOB Yy4eOHO-ITO3HABATEIbLHOU
NeATeNbHOCTU/YUeOHbIX JCHCTBUII O00ydYaronuxcsi MO OCBOCHHUIO COACPKAHUS
OMOJI0rnYecKoro o0pa3oBaHMsl.

B nporpamme no 6uonoruu (10—-11 kiaccel, 6a30BbIil ypOBEHB) peaii30BaH
MPUHIUI TPEEMCTBEHHOCTH B M3yY€HUM OUONOTMH, Onarojapss uyemy B HeW
POCMATPUBAETCA HANPABICHHOCTh Ha pa3BUTUE 3HAHUN, CBS3aHHBIX C
(bopMHUpoOBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAlU{ JIMYHOCTH, SKOJIOTHYECKOTO MBILUIEHUS, PEACTaBICHUI O 3J0pOBOM
o0Opa3e XKU3HM U OEpeKHbIM OTHOUIEHHMEM K OKpYXarouled MPUPOAHOU cpene.
[loaTOMy Hapsiy ¢ M3ydyeHHEM OOLIEOMOJIOTMUECKUX TEOpUH, a Takke 3HaHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI'0 PaHra U CYUIHOCTH OCHOBHBIX MPOTEKAIOLIUX B
HUX IPOLIECCOB B MPOrpaMMe Mo OHUOJIOTUHM YAEIEHO BHUMAHUE HCIOJb30BAHUIO
MOJIYYEHHBIX 3HAHUI B MOBCEJHEBHOM JKU3HU U1l pEUICHUS MPUKIIAIHBIX 3a]a4, B
TOM 4YHcClie: NpO(UIAKTHUKY HACIEIACTBEHHBIX 3a00JIEBaHUN YENOBEKA, MEIUKO-
Ire€HETHYECKOI0 KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKHU
1eJeco00pa3HOro TMOBEIEHHUS B OKpYXKarolledl NpUpOIHON cpele, aHaiu3a
BJIUSIHUSL XO3SMCTBEHHOM JESITENIbHOCTU YEJIOBEKAa Ha COCTOSIHHE INPUPOJIHBIX M
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHUIICHHE BHUMAaHHUS K NMPUKJIIAJHON HANPaBIEHHOCTH
ydyebHoro mnpeamera «buosiorus» mpoaUKTOBAHO HEOOXOJAMMOCTHIO OOECIIeUEHUS



YCJIOBUH JJIS peUIeHUs] OJJHOM M3 aKTyallbHBIX 3aJlay MIKOJIBHOTO OMOJOTHYECKOIO
oOpazoBaHus, KOTOpas mpeamnonaraer (GopMUpoBaHHME Yy  OOydYarolUXcs
CIIOCOOHOCTH aJaliTUPOBAThCA K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOLIErOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUS 3aHUMAET BaXKHOE
Mecto. OHa obOecrieunBaeT (OpMUpPOBaHUE Yy OOYYAIOIIUXCA NPEACTABICHUU O
HAay4YHOH KapTHUHE MUpA, paciivpser u o0oOlaeT 3HaHUA O >KUBOW HpHUpone, €€
OTJIMYUTENIbHBIX MpPU3HAKaX — YPOBHEBOW OpraHU3alMyd M 3BOJIIOLUH, CO3JAET
YCIOBUSL  JJiA: TIO3HAHHMS  3aKOHOB  KUBOM  mpupoabl, (GOpMUPOBaHUS
(YyHKUMOHANBHOW TI'PAMOTHOCTH, HAaBBIKOB 3J0pOBOTO M Oe3omacHoro oodpasa
KU3HU, IKOJIOTMYECKOr0 MBIIUICHUS, IIEHHOCTHOTO OTHOIIIEHUS K KUBOU MPUPO/IE
U YEJIOBEKY.

Bonbioe 3HaueHne OMOJIOTUSI UMEET TAKXKE JJIsl PEIICHUSI BOCIUTATENbHBIX U
pa3BHBAIOIIMX  3aJad  CpeJHero  odmero o0pa3oBaHMs, COLUMAIM3ALUU
oOyuaromuxcsa. M3yuenne Onosnorun oOecrneuuBaeT yCiaoBUs sl POPMUPOBAHUS
WHTEJUICKTYadbHbIX, KOMMYHHKAIIMOHHBIX ¥ WHQOPMAIMOHHBIX  HAaBBIKOB,
ACTETHUYECKOM KYJBTYpbI, CHOCOOCTBYET HMHTETpalMi OWOJIOTMYECKUX 3HAHUHU C
MIPEACTABIICHUSMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE MOJOXEHHsS O MpeJAHA3HAYEHUH Y4YEOHOro Inpeamera
«buonorus» CcOCTaBUIM OCHOBY I OIpeAesieHHus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAaHUIO €ro COJAEpKAaHMs, MPEJCTaBICHHOr0 B Mporpamme Io
ouosnoruu.

Otb6op coxepxkanHus yueOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOIO MOJX0Jd, B COOTBETCTBUU C
KOTOPBbIM O00ydaronuecs JIOJDKHbl OCBOMTh 3HAHUS W YMEHUSA, 3HAYUMBIC s
dbopmupoBaHus 00IIE KyJIbTYphl, ONpPEACISIONIME aJeKBATHOE IOBEJACHUE
YeJIoBEKa B OKpYXKarolled NpUpOAHOU cpefie, BOCTpeOOBaHHbIE B MOBCEIHEBHOMU
XKU3HU U MPAKTUYECKOU aesTeabHOoCTH. Oco0oe MEeCTo B 3TOM cHCTeME 3HAHUM
3aHMMAIOT 3JIEMEHTHI COJIEpKaHUs, KOTOPBIE CIIyaT OCHOBOW i1 (POPMHUPOBAHUS
IIPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MuUpa U
IICHHOCTHBIX  OpPUEHTAlMSIX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  TyMaHU3alUU
OMOJIOrnYecKoro o0pa3oBaHMsl.

CTpyKTypupOBaHHE COJAEpXKaHUS YYEOHOro MaTepHaja B MporpamMme Io
OMOJIOTMM OCYILECTBIEHO € YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIbHBIX OCOOCHHOCTAX KUBOW MPUPOJIbI, O €€ YPOBHEBOIM OpraHu3aluu u
ABOJIIOLIMHU. B COOTBETCTBUHU C 3TUM B CTPYKType ydeOHoro npeamera «buomorus»
BBIJICJIEHBI CIIEIYIOUIUE COJlepKaTelibHble JIMHUU: «buonorus kak Hayka. Metozsl
HAay4yHOro mo3HaHus», «Knerka kak Ouonormyeckas cuctemayn, «OpraHumsm Kak



ouoniornueckasi cucremay, «Cucrema ¥ MHOrooOpasue OpPraHM4eCKOro MHPay,
«OBOITIOIHS YKUBOUW MPUPOIB», « IKOCUCTEMBI U TMIPUCYIIIUE UM 3aKOHOMEPHOCTH.

lenp m3yuyenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4YalolUMHCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIMOHAJIBLHOU
OpraHu3alMy >KUBBIX CHCTEM pa3HOTO paHra W NOpUOOpEeTEeHHWE YMEHUU
WCIIOJIB30BaTh ATH 3HAHWS IS TPAMOTHBIX JCHCTBUU B OTHOIICHUH OOBEKTOB
KUBOW MPUPOJIBI ¥ PEIICHUS PA3TUIHBIX )KU3HEHHBIX MPOOJIEM.

JlocTimkeHue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIONINX 3aay:

OCBOCHUE OOYYarONIUMHUCS CUCTEMbl 3HAHUU O OUOJOTHYECKUX TEOPHUsIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUiaX, CIyXKalluX OCHOBOM
Uit (OpMUPOBAHUS TMPEJCTABICHUN O €CTECTBEHHO-HAy4YHOU KapTUHE MUpa, O
METOJ]aX HAy4YHOr0 MO3HAHMS, CTPOCHUH, MHOT000pa3uu U OCOOCHHOCTSX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHW3allid, BBIIAOIINXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOIOTHH;

dbopmupoBaHre y OOYYAIOIHUXCS IMO3HABATEIBHBIX, HHTEIUICKTyIbHBIX U
TBOPYECKHX CMOCOOHOCTEH B Mpollecce aHalu3a JAaHHBIX O MYTAX pa3BUTHUS B
OWOJIOTUY HAYYHBIX B3IJISIIOB, WIEH W TIOIXOMOB K HM3YyYCHUIO JKHUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3aIlNY;

CTAaHOBJIEHUE Yy oOOydaromuxcsi oO0meld KyJabTypbl, (QYHKIHOHAIBHOU
IPAMOTHOCTH, PA3BUTUE YMEHUU OOBSICHATH U OLEHUBATH SIBIICHUS OKPY>KAIOIIETO
MUpa JKHBOW TPHUPOJLI HA OCHOBAaHWUW 3HAHWW W OMbBITA, TOJYYCHHBIX MPHU
M3y4eHUU OUOJIOTUH;

dbopmupoBaHue y OOydYalIIMXCS YMEHUN WUIIOCTPUPOBATh 3HAUYEHUE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKOW JCATEIHHOCTH YEJIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTHIA;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOKHOCTU IO3HAHUSI YEIOBEKOM 3>KHUBOMU
MPUPOABI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS STHIECKHUX
HOPM TIPU NPOBEJICHUU OMOJIOrMYECKUX UCCIICIOBAHUM;

OCO3HAHHME IICHHOCTH OWOJIOTMYECKNX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
IKOJIOTHYECKOUN KYJIBTYPHI, JUIsl (POPMHUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUI U YMEHUH B TIOBCETHEBHOW JKU3HU IS
OILICHKH MOCJIEJICTBUI CBOEH AESATEILHOCTH MO OTHOIIECHUIO K OKPYIKaroIIeH cpee,
COOCTBEHHOMY 3/IOPOBbIO, OOOCHOBaHHME M COOJIOZEHWE MEP MNPOPUIAKTUKU
3a00J€BaHUI.

B cucreme cpegnero oOmiero oOpaszoBanusi «buonorusi», mzydaemass Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTEIbHBIM yYEOHBIM TPEIMETOM, BXOISAIIUM B
cocTaB mpeaMeTHo obsiactu « EcTecTBEeHHO-HAYUYHBIE PEIMETHD.



JI71s1 u3yueHust 6MoJioruu Ha 6a30BOM YpOBHE CPEIHETO 00IIEero 00pa3oBaHuUs
otBoauTCs 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Heaemo), B 11 kimacce — 34
yaca (1 yac B Hezeno).



COIAEPXAHUE OBYUEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus xak Hayka. CBsizb OMOJOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HaykaMu, (uiiocopueid, STUKON, 3CTETUKON U MPaBOM.
Ponr Ouosiorun B (OpMUPOBAHUU COBPEMEHHON HAy4YHOM KapTHUHBI MHpA.
Cucrema OHMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOJIBI (HAOII0IEHHE, SKCIIEPUMEHT, OMMCAHHUE,
u3MepeHue, Kiaccuukaiusi, MOJeIMPOBAaHUE, CTaTUCTUYecKas o00paboTka
JTAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxembl: «MeToIbl MO3HAHUS KUBOW MPUPOIBI.

JlaGopaTopHble U NpPaKTUYeCKUe padoThI:

[Ipaktuueckass padora Ne 1. «Mcnonp3oBaHue pazIWYHBIX METOJIOB MPHU
U3y4eHUH OHOJIOrHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U X OPraHU3aALMSL.

Kussbie cuctembl (OMOCHCTEMBI) KaK MPeIMET u3yueHust ouonoruu. OTinune
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpa3ne. Y POBHH OpraHU3aIMU OMOCUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0eHOTUYECKU), OMoCEpHBIi.

JdeMoHCcTpanum:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKH KU3HW», «YPOBHU OpraHU3alUU
YKUBOM IIPUPOJBI».

O6opynoBanue: monenb Mmonekyisl JJTHK.

Tema 3. XumMHn4ecKuil COCTAB U CTPOEHHE KJIETKH.

XUMHYECKAN COCTaB KIETKH. XHUMHUYECKUE DJIEMEHTHI: MAKPOIJIEMEHTHI,
MHKpPO3JIEMEHTBI. Bojia 1 MUHEpalbHbIE BEILIECTBA.

OyHKIUM BOABI U MHUHEpaNbHBIX BelIecTB B KkieTke. llomnepxanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHune OelKOB. AMHHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmblie 1 3aMEHUMbIE aMUHOKHCIIOTHI. AMUHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (IepBUYHAS, BTOpPUYHAS, TpPETHUYHAs U
YeTBEpTUYHAsA CTPYKTypa). XHUMHUYECKHEe CBoiicTBa OenkoB. buonorunueckue
(byHKUMN OENKOB.



depMeHTl — Owuojormdyeckue KartanuzaTopbl. CrTpoeHue ¢epMeHTa:
aKTUBHBIN 1eHTp, cyOcTpaTHas cneuuduyHoctb. Kodepmentsl. BurtamuHsbl.
OTnnunst GepMEHTOB OT HEOPraHUUYECKUX KaTalnu3aTOPOB.

VYraeBoapl: MoHOcaxapuabl  (TJIFOKO3a, pubo3a W JAC30KCHpH003a),
aucaxapuabl  (caxaposa, JIaKTOo3a) M Iojucaxapuiabl  (Kpaxmajl, TJIHKOTEH,
LesuIoI03a). buonornvyeckre GyHKIMH yIIIEBOJIOB.

Jlunuael:  Tpurauuepunsl, ¢dochoaunuasl, crepounbl. [ 'uapodunbHO-
ruapodoOHbie cBoicTBa. buonornyeckue @ynkuun aunuaoB. CpaBHeHUE
YIJIEBOJIOB, OEJIKOB U JIUMHJIOB KaK UICTOUHUKOB SHEPTHUHU.

Hyxknennosele kucnorsl: [JHK wu PHK. Hykneotuapl — MoHOMEDPHI
HyKJIenHOBbIX KkucaoT. Ctpoenue u ¢pynkiuu JHK. Ctpoenue u ¢pynkunu PHK.
Buasl PHK. AT®: ctpoenue u ¢pyHKImu.

[uTosorus — Hayka o kietke. Knerounas teopusi — npumep B3auMOAECHCTBHUS
unen u pakToB B HAYYHOM MO3HAHUU. MeTObl U3yUEHUS KIIETKHU.

Knerka kak uenoctHass »xuBas cucteMa. OOIIMEe TMPU3HAKH KIIETOK:
3aMKHYyTas HapyxHasi memOpana, monekyibl JIHK kak renetmueckuil amnmapar,
CUCTEMa CUHTe3a Oelka.

Tumnbl KJIETOK: JyKapuoTHueckas U mpokapuotuyeckas. OcoOeHHOCTH
CTpPOCHHMsI TpokapuoTudeckor kietku. Kierounas crenka Oaktepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, XKUBOTHOU H
IpUOHON KIETKH.

[loBepXHOCTHBIE CTPYKTYPHI KJIETOK — KIJIETOYHAs CTE€HKA, TITUKOKAIUKC, UX
¢byukiuu. [Inazmatuyeckas MemOpana, e€ cBoiicta u ¢pyHkiuu. [{luronnazma u eé
opraHouel. OgHoMemOpanHble opraHouasl kieTku: OIIC, ammapat I'onbmxw,
nnu30coMbl. [loyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHAPHUH, TUIACTUIBIL.
[IpoucxoxaeHnne MUTOXOHApUA W TnacTua. Buasl mmactun. HememOpanHbie
OpraHOUJbl KJIETKH: PUOOCOMBI, KJIETOYHBIA IIEHTP, IIEHTPUOJH, PECHUYKH,
KryTUKU. OYyHKIMY OPraHOUIOB KIETKU. BriatoueHus.

Snpo — perynstopHbiii 1IeHTp KieTku. CTpoeHue snapa: sjepHas 000JI0UKa,
Kapuoruia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankinun, K. M. bap.

Huarpammer:  «PacmpeneneHue XUMUYECKHX AJIEMEHTOB B  HEXHBOMU
npupojie», «PacrpeneneHne XuMUUECKUX 3JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuier u cxeMmbl: «llepuogmyeckass Tabnuia XUMUYECKUX SJIEMEHTOBY,
«CtpoeHue MoJIeKyIbl BoJb», «buocunrtes 6enkay, « CTpoeHrue MOJIEKYJIbl OeTIKay,
«Ctpoenue dpepmentar, «Hyknennossie kucnotel. JJIHK», «Ctpoenue moliexyibl



ATO», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOCHUE KUBOTHOW KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHEe MPOKAPUOTUUYECKOU KIIETKWY,
«CtpoeHue siipa KIEeTKN», « YTIeBOAbDY, «JIUmuab».

O06opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYIOBaHHME [Jisi MPOBEICHUS
HaOJIIOJICHUM, HW3MEpPEHHM, SKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTENbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

JlaGopaTopHble U NpPaKTUYeCKUe padoThI:

Jlaboparopnast pabora Ne 1. «l3ydyeHue KaTaaUTHYECKOW aKTUBHOCTU
(dhepMeHTOB (Ha mpUMepe aMujIa3bl WIIM KaTaaasbl)y.

Jlaboparopnass pabora No 2. «l3ydyeHue CTpOEHHUS KIETOK pacTeHHUIA,
KUBOTHBIX M OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOIpEenaparax u ux
OMHCAHUE.

Tema 4. ’/KusHe1eITeJIbHOCTh KJIETKH.

OOMeH BeliecTB, WU MeTa0oIu3M. ACCUMUIIALNS (TUIACTUYECKU OOMEH) U
TACCUMUIIAIMSA (PHEPreTUYECKUM OOMEH) — JBE€ CTOPOHBI €IMHOTO IIporecca
MeTabonu3ma. Polib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUU B IMOHUMAHUU
MeTabou3ma.

Tunbel oOMeHa BeliecTB: aBTOTPOHBIN U rerepoTpodHblil. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN SHEPTUHU B KIIETKE.

®otocunte3. CBeroBass u TemHOBas (a3bl (dorocuHTe3a. Peakuun
dborocunTesa. DPpdekTUBHOCTL PoTOCHMHTE3a. 3HaUeHNE (OTOCHUHTE3A IS KU3HU
Ha 3emuie. BnusiHue ycioBuil cpefpl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIECHUS €0
MPOJAYKTUBHOCTHU Y KyJIbTYPHBIX PACTEHUH.

XemocuHTe3. XEeMOCHHTE3UpYIolue OakTepun. 3HAaUeHUE XEMOCHHTE3a IS
KU3HU HA 3emIIe.

OHepreTuueckuii oOMeH B KieTke. PaciiemyieHne BellecTB, BbIJCICHUE U
AKKyMYyJIUDOBAaHUE DSHEPruU B KIETKE. OJTallbl SHEPreTUYeCKOoro oOMeHa.
I'mukonus. bpoxkenue m ero Buabl. KHCIOpOAHOE OKUCIECHHE, WA KIETOYHOE
JbIXaHUE. OkucnurenpHOe dbochopunupoBanue. O} hexTuBHOCTD
HHEPreTUYecKoro oOMeHa.

Peakniuu wmatpuuHoro cunrte3a. [enernueckas wuHbpopmanus u JIHK.
Peanuzanus renernueckol uHpopMmanuu B KIEeTKE. ['€HETMYECKHUM KOl U €ro
cBoicTBa. Tpanckpuniusi — Mmatpuunbiii cunte3 PHK. Tpancnsuus — Ouocunrtes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amuHOKHUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexnerounsie ¢hopmbl xKu3HU — BUpychl. ctopust oTkpeiTust Bupycos (/. U.
NBanoBckuit). OCOOEGHHOCTH CTPOEHHUSI U IKU3HEHHOTO IHKJIa BHPYCOB.
bakrepnodaru. bone3snn pacteHui, J>XHBOTHBIX M 4YEJOBEKAa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmMmmynoaepuuura yenoseka (BY) — BozOyaurens CIIN/a.



OOpatHast ~ TpaHCKpWMIUS, peBepraza ©W  uHTEerpasa. IIpodmmakTtuka
pacrpoCTpaHeHUs] BUPYCHBIX 3a00JI€BaHMUIA.

JdeMoHCcTpanum:

[Toptpetsr: H. K. Konbiios, /1. U. IBanoBckuii, K. A. Tumupsizes.

Tabnuupl u cxeMbl: «Tunbl nutanus», «Metadbomu3zm», «MHTOXOHIAPUSI,
«OHepreTudeckuii oOMeHn», «Xijoporitact», «Porocunre3», «Ctpoenue JIHK»,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTuYecKuil Koy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xku3HeHHbIM UK Bupyca CIIN]a,
oaktepuodaray, «Permmmkamus JJHK».

O6opynoBanue: Monenu-anmnkanuun «Yapoenne [IHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KIeTku», Mmoaeib ctpykrypsl JJHK.

Tema 5. PasMHOKeHHe 1 MHANBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kietounslii 1uki, WM >KU3HEHHBIA LUK KieTku. MHTepdaza u MuUTO3.
[Iponecchl, mpotekatonue B uHTepdasze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBI HabOp — KapuOTHIIL.
JluniouaHbld W TAIUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHJbI.
[uTosIOrnyecKne OCHOBBI PA3MHOXKEHUS W HWHIUBUAYAJIbHOTO  PAa3BUTHUA
OpPraHu3MOB.

Henenue etk — muto3. Ctaguum mutosa. lIpomeccel, npoucxoasiue Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[IporpamMmmupyemasi ruOENb KIETKA — allONTO3.

dopMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosoe U mosioBoe. Buabsl 6ecrnonoro
Pa3MHOXKEHMS: [ICJICHUE HAJBOE, IIOYKOBAHHUE OJIHO- WU MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXeHUE. VMcKkyccTBEeHHOE KIOHMpPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE JJIsl CEJIEKIUU.

[TonoBoe pa3MHOKEHUE, €TO OTIUYHUS OT OECIIONOrO.

Meiio3. Ctaguu meiio3a. Ilporecchl, NpoUCXOAAIIME HA CTaaUSIX MENO03a.
[ToBenenne xpomocom B meio3e. Kpoccunrosep. buonorumueckuit cmbICca U
3Ha4YE€HUE MEeKno3a.

'amerorenes — mporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKUM M SUYHUKUA. OOpa3oBaHHEe U PA3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaro30u[, SIHIEKJIeTKa) — CHEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIECTOK U crepmMaTo30uaoB. OIIOg0TBOPEHUE.
ITaptrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOpHUOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Dtanbl YMOPUOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOneHue, ractpyisinus, opranHorene3. IloctamOpuoHanbHOe pazBuTHE. TUIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: TMpsMOE, HenpsMoe (JIMuyuHOYHOE). BrnusiHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOICTBA.

Poct u pasButme pacreHuii. OHTOT€HE3 LBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHHU, CTAIUU PA3BUTHUS.

JdeMoHcTpanum:

Tabmuiet u  cxembl: «DOpMBI  pa3MHOXKEHHUS OpPraHU3MOBY», «JlBoiiHOE
OIUIOAOTBOPEHUE Y LBETKOBBIX pacTeHun», «BereratuBHoe pasMHOKEHUE
pacteHuit», «Jlenenue kieTku Oakrepuit», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpoMocombl», «Kietounsii nukin», «Pemmmkanus JIHK», «Mwutosy,
«Menos», «IIpsmoe u HenpsMoe pasButue», «l'aMeTorenes y MIIEKONUTAIOINUX U
4yeJa0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3AY.

O6opynoBaHue: MHMKPOCKOTI, MUKPOIIPENapaThl «CnepmaTo30uasl
MJICKOIIUTAIOLIETO», «SHIEeKIeTka MIeKonuTarmero», «KapuoknHes B KIETKax
KOpelKa JyKa», MarHuTHas MOJEb-alIuiuKanusa «JleneHue KIeTKu», MOJENb
JIHK, Mmonenb MmeTadazHoi XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHEe PadoThI:

JlaGopaTopnasi pabora Ne 3. «HaGmromenune MuTO3a B KIETKaX KOHYHKA
KOpEelIKa JyKa Ha TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnasi pabora Ne 4. «M3yueHue CTpoOeHHsI TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENAPaTax).

Tema 6. HaciiencTBeHHOCTh M HK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaumn reneTuku. Mictopus pa3Butus reHeTuku. Ponps nuronoruu
U SMOPHOJIOTUM B CTAHOBJICHUM TE€HETUKH. Bkiam poccuiickux u 3apyOekHbIX
Y4EHBIX B pa3BUTHE TEHETHUKU. MeTolbl TEHETUKH (TUOPHUI0JIOrHUYECKUA,
[UTOT€HETUYECKUHM, MOJEKYISIpHO-TeHEeTUYeCKUii). (OCHOBHBIE T'€HETHYECKHUE
NOHATHS. [ eHeTnueckass CUMBOJIMKA, UCIIOJIb3yEMasl B CXeMax CKPELIUBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAaHUA MPU3HAKOB, YCTaHOBICHHbIE . MeHnenem.
MonorubpugHoe cKpeluBaHue. 3aKOH €JuHO-00pa3usi THOpPUIOB MEPBOTO
nokojieHusi. [IpaBuino JOMHUHMpPOBaHHS. 3aKOH pPAaCUICIUICHUS MPU3HAKOB.
I'unoresa yucrorel ramer. [1o1HOE U HEMOTHOE TOMUHUPOBAHUE.

JlurnObpuHoe  CKpeliMBaHMe. 3aKOH  HE3aBUCHUMOTO  HaCIEJOBaHUS
npu3HakoB.  lluToreHeTdeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUS.
Ananusupyroliee ckpenupanue. Mcrnonp30BaHne aHaIM3UPYIONIEr0 CKPENIMBaHUS
JUTSL OTIpEJIeSIeHHsI TeHOTUIIa 0COOu.

CuerieHHoe  HacienoBanue mnpusHakoB. PabGora T. Moprana 1o
CLIETJICHHOMY HACJIEIOBaHUIO T€HOB. HapylleHne cuenjaeHuss reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAasI TEOpHUs HACIEACTBEHHOCTH. | €HETHYECKHE KapThl.



I'enerrka mosa. XpoMOCOMHOE OMpeAEieHrEe MoJia. AyTOCOMBI U TIOJIOBBIE
XpoMocoMmbl. ['oMoramerHele W reTreporameTrHsle OpraHusmbl. HacienoBanue
MPU3HAKOB, CLEIUIEHHBIX C IOJIOM.

N3meHunBOCTh. BUIBI N3MEHUYNBOCTU: HEHACIIEACTBEHHAs M HACJICICTBEHHAS.
Posb  cpeapl B HEHACHEACTBEHHOM  W3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(DUKAIMOHHONW U3MEHYMBOCTH. BapuanmoHHbIi psiji 1 BapualliOHHAsI KpUBasl.
Hopma peakunun npusHaka. KonnyecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKH M HX
HopMa peakiuu. CBolicTBa MOAN(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBennasi, Wid TeHOTUIIMYECKas, W3MEHUHUBOCTh. KoMOMHATHBHas
M3MEHYUBOCTh. Melo3 U T0JIOBOM TpolecC — OCHOBA KOMOWHATUBHOMU
M3MEHYUBOCTU. MyTalimoHHasi U3MEHYUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NpUYMHBI MyTaluii. MyTtareHHsie (pakTopshl.
3aKOH rOMOJIOTMYECKHX PSAJOB B HacyieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BHesnepHas HaciIeICTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOAbI T€HETHUKHU
YyeJIOBEKA: N'eHeaIOTHUECKUM, OJIM3HEIIOBBIN, IIUTOT€HETUYECKUHM, OMOXUMUYECKHM,
MOJIEKYJIAPHO-TEHE TUYECKUM. CoBpemMeHHOE OIpEIECIIEHUE TEHOTUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOILIBIO
[MI1P-anamn3a. HacmeacTtBeHHbple 3a00JICBaHUS UEIIOBEKAa: T'CHHBIC OOJIC3HH,
00JIe3HU C HACIEICTBEHHOM MpPeapacloiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckne ¥ reHeparthBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHUMIIBI
3I0pOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPO(UIAKTUKHA U JIEYECHUS TeHETUYECKUX
O0one3Hel. Meauko-reHeTH4eCKOe KOHCYJIbTUPOBAHHUE. 3HAUEHUE MEAUIMHCKOMN
T€HETUKH B IPEAOTBPAIICHUH U JICUCHUU T€HETUYECKUX 3a00JIeBaHUIN YeIOBEKA.

JdemoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukosn, H. B.
Tumodeen-Pecosckuii, H. Y. BaBuios.

TaOmumel W CXEMBL: «MoOHOTHOPUIHOE  CKpEIIMBAaHHE HM  €ro
HUTOTCHETUYECKAass OCHOBa», «3aKOH pACHICIUICHHS W €ro UHUTONCHETUYEeCKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JurubpuaHoe  CKpelIMBaHUEY,
«lutonornuyeckue OCHOBBI JTUTHOPUTHOTO CKpELIUBAHUAY, «Meno3sy,
«B3auMoIencTBUE  aJUICNIbHBIX TE€HOB», «l'eHeTMueckue KapTbl PaCTEHHUM,
KUBOTHBIX U 4eJIOBeKa», «l'eHeThka mona», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CLUEIUIEHHOTO ¢ mnoyioMm», «KapuoTumbl YemoBeka H KUBOTHBIX», «Buubl
W3MEHYUBOCTHY», «MoaudukamonHass W3MEHUMBOCTHY, «HacnemoBanue pesyc-
(baxTopay, «I'eHeTHKa rpynn KpoBu», « MyTallMoHHasi U3MEHYUBOCThHY.

O6opynoBaHue: MoJenu-anmaukanuu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonnoe nomunupoBanuey, «JurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MUKpompenapat «Jlpozoduna» (HOopMa, MyTaluu
(hopMBI KPBUIBEB U OKpPACKH Tela), repdapuil «['opox moceBHOIY.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y NPO030(HIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas padora Ne 6. «M3yyenue MoaupuKalMOHHON U3MEHUYUBOCTH,
MOCTPOEHUE BAPUALMOHHOIO PsAia YU BAPUALMOHHON KPUBOM.

Jlaboparopnast padotra No 7. «AHanu3 MyTauuil y apo30puiabl Ha TOTOBBIX
MHKpOIpenaparax».

IIpaktrueckass pabora Ne 2. «CocTaBieHHME U aHalW3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M MPOLECC. 3apOKICHUE CEIEKIMU U JOMECTUKALMA.
Yuenne H. . BaBunoBa o0 1eHTpax MNOPOUCXOXKICHUS W MHOTrooOpas3us
KYJIbTYPHBIX pacTeHHil. LIEeHTphl MpOUCXOXKAEHUS TOMAIIHUX >KUBOTHBIX. COpT,
opoja, ITaMM.

CoBpeMeHHbIE METOJIbI CeIeKIMU. MaccoBbIi U UHAUBUAYAIBHBIM OTOOpPHI B
CCJICKIIMM pACTeHUHM M KUBOTHBIX. OIlEHKAa HKCTepbepa. bInM3KopoaACTBEHHOE
ckpemBaHue — uWHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YUCTBIX JIMHUH.
I'eTeposuc, unu rubpuanas cuwia. HepoacTBeHHOE CKpeliMBaHUE — ayTOPHJIMHT.
OtnanénHas rtuOpuau3anus W €€ ycnexu. VICKyCCTBEHHBIH MyTareHes U
MOJIyYEHUE TIOJUIUIOUAOB. JIOCTHMKEHUS CENeKUUU pPACTEHUH, KUBOTHBIX U
MHKPOOPTraHU3MOB.

buortexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAs HMHKXEHEpHs. ITallbl
co3nanust pexomOuHantHo JIHK wu Tpancrennnix opranu3zmoB. Kierounas
nwxeHepus. Knerounsle KylbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHHUM.
KnonupoBaHre BBICOKONIPOAYKTUBHBIX CEIIbCKOXO3IMCTBEHHBIX OPraHU3MOB.

Okojoruyeckue M 3tudeckue  npodisembl. MO  —  reHeTHYecKu
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.
JleMoHCcTpanum:

IToptpetrsr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabmuupl U cxembl: Kapta «LIEHTpHI TPOHMCXOXKIEHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHui», «Ilopoapl 1oMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuit», «OTnanéunas rudbpuansanus», «Padotel akagemuka M. ®. MBaHoBay,
«Ilomumnonausi», «OObEKThl OuoTexHONOTUN», «KJeTouHble KyJIbTypbl U
KJIOHHpOBaHue», « KoHCTpyrnpoBaHuE U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH IIOJ0B U KOPHEIIOA0B AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuii « CeabCKOX03IMCTBEHHBIC PACTCHUSY.



JlabopaTtopHble U NpaKTUYECKUE PadOThI:

Okckypceusi «OCHOBHBIE METOABI W JOCTHKECHHUSI CEIIEKIIMU PACTCHUN U
YKUBOTHBIX (Ha CEJICKUMOHHY1O CTaHIINIO, IJIEMEHHY IO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYacTOK, B TEIUIMYHOE XO3SHCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoIIOLMOHHAS 0MOJIOTHS.

[IpeanochUIKu BO3HUKHOBEHHUS HBOJIOLMOHHOM TEOpPUU. OBOJIIOIUOHHAS
Teopusi U €€ MecTo B Ouojoruu. BiusiHue SBOJIONMOHHOW TEOPUU HA Pa3BUTHE
OMOJIOrUH U APYTUX HAYK.

CBugerenscTBa 3BOJONUU. [laneoHTomorudeckue: MOCIEI0BATEIbHOCTD
MOSIBJICHUSI BHUJIOB B MAJICOHTOJIOTUYECKON JIETONMHCH, MEPEXOJHbIe (POPMBI.
buoreorpaduueckue: cxoncTBo u paznuuue ¢payH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOIOTUYECKHUE: CXOJICTBA M Pa3Iu4usi 3MOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-AaHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIOTMYHbIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METa0OJIMUECKUX IyTeH y BCex
OpraHU3MOB.

OpomonnoHHas teopusa Y. JlapBuHa. IIpenmnocbuiku BO3HUKHOBEHUS
napBuHU3MA. JIBMOKyIIME CHIIBI 3BOMIONUU BHUJIOB 1O JlapBuHy (u30bITOUYHOE
Pa3MHOXKEHHUE TMPU OTPAaHUUYEHHOCTU PECYpPCOB, HEOINpeaeaEHHass W3MEHYUBOCTbD,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunretnyeckas Teopust 3Boitonuu (CTI) u e€ OCHOBHbBIE MOJIOKEHHUS.

MuxkposBotorus. [Tonmynsiiusa kak eIMHUIA BUIA U SBOJIIOIUH.

JIBrokymiue cuibl ((pakToOphbl) 3BOJIIOIUU BUAOB B MpUpoJie. MyTallMOHHbIN
MpoIecC M KOMOMHATHMBHAS M3MEHYMBOCTh. llomymnsirioHHBIE BOJHBI U Jpeid
reHoB. M3omsiust U Murpausi.

EcrectBennsiii otO0p — HampaBisiomuil  (aktop SBOIONUU. DOpMBI
€CTECTBEHHOTO 0TOOpa.

[Ipucnoco06IeHHOCTh OPraHU3MOB KakK pe3ysibTaT 3Boionuu. [lpumeps
MpUCIOcoOJieHn y opranu3MoB. ApoMop(do3bl U UIUO-adanTallUu.

Bung wu BumooOpazoBanue. Kputepuum Buma. OcHOBHBIE  (OPMBI
BH1000pa3oBaHus: reorpaduiyeckoe, IKOJI0THIECKOE.

MakposBomtonusi. Dopmbl  3BoIONMHU:  GUTETUYECKAs,, JUBEPreHTHas,
KOHBEpPreHTHasi, napasmieibHas. HeoOpaTtuMoCTh 3BOTIOLIUH.

[IpoucxoxxaeHue oT HeclenHalIUu3UpPOBAHHBIX TMpenkoB. [Iporpeccupyromas
crienuanu3anus. AfanTUBHAs padaiius.

JdemoHcTpanuu:



[Toptpetsr: K. JIunnen, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenp, ®. Mromanep, A. H. CeBepuos.

Tabnuiel 1 cxembl: «Pa3BUTHE OPraHUYECKOTr0 MUpa Ha 3emiiey, «3apoIbIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cyuiecTBoBaHue», «EctecTBeHHBbI 0TOOp», «MHOrooo6pasue COpToB pacTEHUID,
«MHoroo6pasue  mopoa  KMBOTHBIXY, «Tomysiuny, «MyTanuoHHas
U3MEHYUBOCTHY, «ApoMopdosb», «Unnoananrammmn», «OOImas gereHepanus»,
«/IBmkymue cunbel sBonouun», «Kapra-cxema wapmpyra nyrtemectBus Y.
HapBuna», «bopb0a 3a cymiectBoBanue», «lIprucnocoOIEHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUA00Opa30BaHUEY, « IKOJIOTUUECKOE BUI000PA30BaAHUEY.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPAaCKH,
Ha0oOp IJIOMOB U CceMsiH, KoJuieKuusi «IIpuMepbl 3alUTHBIX MTPUCIIOCOOJICHUN Yy
AKUBOTHBIX», MOjelnb «OCHOBHBIE HAIPaBJICHUS SBOJIOIUUY», 00BEMHASI MOJIEIb
«CTpoeHne TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, koiUiekius «DopMbl COXPaHHOCTH
HACKOIIAEMBIX JKMBOTHBIX M pacTeHuW», Mojenb amuukamusa «llepexkpéct
XpOMOCOM», BJIaxHble Tmpenapatel «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapat «Jpozoduna» (Hopma, Mmytanuu (GopMbl KPHUILEB U
OKpPACKH Tela).

JlaGopaTopHble U NpaKTHYeCKHEe PadoThI:

Jlaboparopnasi padora Ne 1. «CpaBHeHue BUIIOB N0 MOPGOIOTUUECKOMY
KPUTEPUION.

JlaGopaTtopnas pabota Ne 2. «Onucanue mpUCIOCOOIEHHOCTH OpraHU3Ma U
€€ OTHOCUTEIILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HH HA 3emuie.

JloHay4yHbIE TPEACTABIECHUS O 3apOXKICHUM KU3HU. HaydHble TUIIOTE3BI
BO3HUKHOBEHHUSI KU3HM Ha 3emJiie: abuoreHe3 M MNaHcrnepMmus. XuMHUUYECKas
ABOMIONMS. AOMOTEHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE OATBEPKIACHUE XUMUYECKON 3Botonu. HauanbHble STarbl
ouonornyeckoil 3Bomonuu. I'unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKM W HX 3BOJIOLMSL.
DopMUPOBAHUE OCHOBHBIX T'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3paMm U nepuonam. Karapxen. Apxenckas u
nporepo3oiickas Hpbl. [lameosoiickas spa u €€ mnepuonbl: KeMOpUUCKUH,
OPAOBUKCKHH, CUIIYPUMUCKUN, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3o3oKickas 3pa ¥ €€ Nepruoibl: TPUACOBBIN, FOPCKUIA, MEJIOBOIA.

KaitHo3olickass »d2pa W €€ mNepuoabl: MaJCOr€HOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KJIUMaTa W TeoJoruyeckux mpoieccoB. OCHOBHBIE HTambl
ABOJIIOLIMKM PACTUTEIBHOIO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil u
KUBOTHBIX. [losiBIIEHUE, paclBET U BEIMUPAHUE IPYIIN KUBBIX OPTaHU3MOB.

Cuctema OpraHMyYecKOro MHUpa Kak oOTpaxkeHue 3BoJtoluu. (OCHOBHBIE
CUCTEMATHYECKHE IPYMIbl OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJIOTHUS KaKk HayKa. Pa3BuTue npenctaBieHui o
MPOUCXOXKJECHUU YelioBeKa. MeToabl u3ydeHusi aHTpororeHe3a. CxojcrtBa u
pa3iuuus YeaoBeKa U KUBOTHBIX. CUCTEeMATHUECKOE MOJIOKEHHUE YeTIOBEKa.

JIBroKy1ne CHUJIbI (dakToph) AHTPOIIOrEHE3a. Hacnencreennas
U3MEHYUBOCTh U €CTEeCTBEHHbIM oTOOp. OOIecTBeHHbIH 00pa3  KU3HU,
W3TOTOBJICHUE OPYJIUN TPYyAa, MBIILJICHUE, PEYb.

OCHOBHbIE CTaJ MU U BETBU SBOJIOIMHU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbii, YenoBek MNpaMoxXomdmuu, YenoBeKk HeaHAEpPTaIbCKUK, YenoBek
pasymublii. Haxogku #CKOmaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHMs, OOJACTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY /UL

YenoBeueckue packl. OcHOBHBIE  OOJBIIME  pachl:  €BPOINEOUHAS
(eBpasmiickas),  Herpo-aBcTpajowaHas  (dKBaTOpHalbHAas),  MOHTOJOMIHAS
(a3maTcko-amepukaHcKas).  YepThl  NPHUCIOCOOJIECHHOCTH  MPEACTaBUTEICH
YeJIOBEUECKUX pac K YCJIOBUSIM CYIIECTBOBaHUsA. EMMHCTBO uenoBeuecKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penm, JI. Ilacrep, A. . Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmumel 1 cxeMbl: «Bo3nmkHoBenne CoytHEUHON cHCTEMEBI», «Pa3BuTHe
opraHuyeckoro mupa», «PacturenpHas kieTka», «KUBOTHas  KJIETKay,
«IIpokapuotnueckas kieTka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUS YEJIOBEKa W YEJIIOBEKOOOPA3HBIX
00e3bsaH», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKUX  HAXOJIOK  MPEIKOB
COBPEMEHHOI'0 4YeJloBeKay», «/lpeBHenmue moam», «pesBHue moanm», «llepsbie
COBPEMEHHBIE JTI0In», «HeroBeyeckue pach».

O6GopynoBanue:  mymsiku  «llpoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaiblla, KPOMAHbOHIIA), CJICHKH WU
M300paXKeHUsT KaMEHHBIX OpYJHUi MNEepBOOBITHOIO YeNOBEeKa (KaMHU-YOMIMEPHI,
pyOmia, ckpebiia), TeOXpoHOJOTrHueckas Taliuna, Kouiekuus «Dopmbl
COXPAHHOCTU MCKOTAEMBbIX )KUBOTHBIX U PACTCHUI.

JlabopaTopHble ¥ NPaKTUYeCcKUe padoThI:

[IpakTtuueckast padora Ne 1. «/3ydeHne MCKOMAaEeMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIHASIX).



OKCKypcusi «IBOJIONUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbBIA WK KpaeBeIUECKUN My3ei).

Tema 3. Opranu3msl u OKpYy Kamoas cpeaa.

DKoJIOTHs KaK HayKa. 3aJjayu U pa3feibl SKOJI0TUU. MeToabl HKOIOTUYECKUX
UCCIeIOBaHUM. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YeNIOBEKa.

Cpenbl oOuTaHUS OPraHU3MOB: BOJIHAsl, Ha3€MHO-BO3/yIIHAs, MOYBEHHAas,
BHYTPUOPTraHU3MEHHASI.

Okonornyeckue (akroprl. Kiaccupukanusa -skomoruueckux (PakTopoB:
abuoTnyeckue, OMOTHYECKHME U AaHTPONOreHHble. JlelcTBUE SKOJOTHMYECKUX
(haxkTOpOB Ha OPTraHU3MBI.

AOuotnueckue (pakTopsl: CBET, TeMIEpaTypa, BIaKHOCTh. DOTONEpUOIU3M.
[Ipucniocobyiiennst  OpraHu3MOB K  JI€HCTBUIO  aOMOTHYECKHX  (haKTOPOB.
buonornueckue puTMBbl.

buotnueckue  (axTopsl. Buaslt  OMOTHMYECKMX  B3aUMOJIEUCTBUIA:
KOHKYPEHIIUS, XUIHUYECTBO, cuMOM03 u ero ¢opmel. [lapazutusm, xooneparus,
MyTyaJIu3M, KOMMEHCa3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIHU3M,
HeUTpanu3M. 3HauyeHue OWOTHYECKUX B3aMMOJEHUCTBUN [JIsl CYILIECTBOBAHMS
OpPraHU3MOB B MPUPOAHBIX COOOIIIECTBAX.

DKOJIOTUYECKHE XApPAKTEPUCTUKU Tmomysiiiuu. (OCHOBHBIE TOKa3aTeln
MOMYJISIIIUU: YHUCJIEHHOCTh, IUIOTHOCTb, POXKJIA€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. JuHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ PeryJisiiusl.

JdeMoHCcTpanum:

[Hoptpetsr: A. I'ymboabar, K. ®@. Pynbe, 3. I'ekkens.

Tabnumer 1 cxembl: kapta «l[Ipuponnsie 30HB 3emin», «Cpenbl 0OMTaHUs
opranu3moBy», «®Doronepuoauszm», «llomynsiiuuy», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH NMOMYJAu nHPy3opun-tydenskmny», «Iluniesbie nemnm.

JlaGopaTopHble U NpPaKTUYecKUe padoThI:

JlaGopaTtopnas padota Ne 3. «Mopdonornueckue 0COOCHHOCTH PaCTCHUH U3
Pa3HBIX MECT OOUTAHUS.

Jlaboparopnast padora Ne 4. «BnusiHne cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIeyCa.

[IpakTtuueckast padora Ne 2. «[Toacy€T m1oTHOCTH MOMYJIAIMN Pa3HBIX BUAOB
pAaCTEHUY.

Tema 4. CooOuiecTBa M 3K0JIOTHYECKHE CUCTEMBI.

CooOmectBo opraHn3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MpOCTpaHCTBEHHAs, Tpodudeckas (mumieBast). Buabl-nomunadTel. CBs3W B
OMOLIEHO3E.

Okonoruyeckre cucteMbl (3kocucTembl). [loHsiTue 00 »3KocucTeME U
ouoreonieHoze. DOYHKIMOHAIbHBIE KOMIOHEHTBl JKOCHUCTEMBI: IPOJYLEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (muiIeBble) YPOBHM JKOCUCTEMBI. llulieBble Ienmu M CETH.
OcHOBHBIE TOKa3aTelau SKOCUCTEMBbI: Ouomacca, HPOAYKUHUSA. ODKOJIOTMYECKHE
NUPaMUJIB:  TPOAYKIUMU, YHUCIECHHOCTH, Ouomaccol. CBOWCTBA 3KOCHCTEM:
YCTOWYUBOCTh, CAMOPETYJIALMS, pa3BuTHe. CyKUeccus.

[IpupoaHble PKOCUCTEMBI. DKOCHCTEMBI O3EP U PEK. DKOCHUCTEMa XBOWHOTO
WJIU IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOT€HHBIE ~ KOCUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCUCTEMBI.
buonoruyeckoe u X0341CTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak Qakrop ycToumBoCcTH 3KocucTeM. CoXpaHEHHE
OMOJIOTHUYECKOT0 pa3HOOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpPyKTypa
ouocdepnl. JKupoe BemectBO M ero QpyHkuur. OcobeHHOCTH Ouocdepsl Kak
rJI00aJIbHOM 3KocHcTeMbl. J[MHaMHueckoe paBHOBecHME W OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BelecTB U OMOr€OXMMHUYECKUE IUKIIBI 3JIEMEHTOB (yriepoa,
azora). 30HaNbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIH.

UYenoseuectBO B Onochepe 3eMin. AHTPOIIOTEHHBIE U3MEHEHHUS B Ouocdepe.
['1o6asbHbBIE 3KOJIOTHYECKUE TPOOIIEMBI.

CocyiiecTBoBaHHe IPUPOABI U YeJI0BEYECTBA. Coxpanenue
Ouopa3zHooOpa3usi Kak OCHOBA yCTOMUUBOCTH Ouocdeprl. OCHOBA palmOHAIBLHOTO
yIOpaBieHUs MPUPOJHBIMU pECypcaMu W HUX UCHOIb30BaHUE. JloCTKeHUs
OMOJIOrMU U OXpaHa MPUPOJIbIL.

JdemoHcTpanuu:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxemsl: «llumesble nenn», «bUoNEHO3: cOCTaB U CTPYKTypay,
«IIpupogusie cooOmiectBay, «llenu nuraHus», «IKOJOrMYECKas MUpaMUIAY,
«buocdepa n yenoBek», «IKocUCTEMA MIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOro  Jjeca», «buonenos Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPOIIOTCHHBIE  BO3JNEUCTBUS Ha Ipupoay», «Baxuenmne HUCTOYHUKHU
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX BOA», «llouBa — BaXkHelIas COCTaBISIONIAs
ouochepr», «DakTopsl aerpagauuu nouBy», «llapHukoBblil 3 dexT», «DPakTopbl
pPaAMOAaKTUBHOIO 3arpsA3HeHuss Ouocdepb», «OOmas crpykrypa Ouochepb»,
«PacnpocTpanenue xku3HU B Ouochepe», «O30HOBBII »HKpaH Ouochepsn,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopot azota B mpUpoIe».

O6opynoBaHnue: Mojenb-anmiukanus «Tunuunaele OMOLIEHO3bI», TepOapuii
«PactuTenpHbIie COO0IIECTBaY, KOJUIeKIIUM «buorieno3y», «Bpeaurenu BakHEHUIITNX
CEIIbCKOXO3AMCTBEHHBIX KYJbTYyp», TrepOapuu U KOJUIEKIIMH pPAaCTeHUH U
KUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTMYECKUM TPYIIaM OJHOTO BHJA,



Kpacnass kuura Poccuiickoii ®deneparu, u300pa’keHHs] OXpPaHSIEMBIX BHJIOB
PACTEHUM Y )KUBOTHBIX.



IIJTAHUPYEMBIE  PE3VJIbTATbBI OCBOEHMA [IPOI'PAMMLI 11O
BNOJIOTMN HA  BA3OBOM  VYPOBHE CPEIHEI'O  OBIIET'O
OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBIuBalOTCs TpeOOBaHUA K pe3ysbTaTaM
OCBOCHHUSI OOy4YalolUMHCSI TporpaMM  CpeaHero o0mero oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATbBI

B cTpykType NMYHOCTHBIX pE3yJlbTAaTOB OCBOEHUs mpeaMera «buomorus»
BBIJICJIEHBI CIEAYIOIINE COCTABIISIIOLINE: OCO3HAaHWE OOYYAIOIIMMUCS POCCUHCKON
rpaXXJaHCKON MJIEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIIbHOCTH
U CaMOOMNpPEACICHUIO, HalWyue MOTUBAIMM K OOydYeHHI0 OHOJIOTHH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKJIECHHMM JMYHOCTHU Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W HMCTOPUUYECKUX TPAAUIMN pa3BUTUS OUOJIOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMH, TMPUCYIIUMU CHCTEME
OMOJIOTMYECKOr0  00pa3oBaHUs, HAJIMYHME HSKOJOTMYECKOTO IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTH LI€JIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS mpeamera «buonorus» KOCTUTraroTCs B
€UHCTBE Y4YeOHOW U BOCHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMU COLUMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHM, NPUHSATHIMUA B OOIIECTBE MpaBWIaMU U HOpMaMmu
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIECCaM CaMOIMO3HAHUS, CaMOBOCIIUTAHUSI U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3UMLHMM JUYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTaplIEMy MOKOJEHUIO,
B3aMMHOI'0 YBaXKCHUS, OCEPEKHOrO0 OTHOUIEHUS K KYyJIbTYPHOMY HAcClEeAUI0 U
TpaJUuLMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPYKAIOIIEU CpeLE.

JInuHOCTHBIE pe3ysbTaThl OCBOEHUs YyueOHoro mpeamera «buomorus»
JIOJKHBI OTPa’KaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYarOIIUXCsl PyKOBOJCTBOBAThLCS
c(hOopMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIlECTBa, pPacUIMpPeHUE >KU3HEHHOTO
ONbITAa U OMNbBITA JIEITEIBHOCTH B MPOILIECCE PEa3allMi OCHOBHBIX HAIPaBICHUN
BOCMUTATENIBHOMN AEATEIIBHOCTH, B TOM YUCJIEC B YACTH:

1) rpa:k1aHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAXKAAHCKON MO3ULIMU 00YUaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'0O WJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IMpaB M OOS3aHHOCTEH, yBaxeHUe
3aKOHa U IIPABOMOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIBHOCTH IIPU CO3JaHHU
y4eOHBIX MPOEKTOB, PEHICHWU y4YEOHBIX W MO3HABATENbHBIX 3aJlay, BHIIIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO MO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM )XKU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JEUCTBUSX HEOOXOAUMOCTH KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIOJICH C Pa3HbIMHU YOEKIECHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TMO3HABATEJILHBIX W HCCIEAOBATENbCKUX 3a/lady, YBaXKUTEIbHOIO
OTHOILICHUSI K MHEHHUIO OIIMOHEHTOB TMpHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IepKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IATPHOTUYECKOT0 BOCIIUTAHUSA:

chopMHUPOBAaHHOCTH POCCUMCKOU TpakJaHCKOMN UICHTUYHOCTH,
MaTpUuoOTH3Ma, YBaXKEHUSI K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoii, ropmoctu 3a CBOM Kpai, CBOXO Poauny, CBON S3BIK U KYyJIbTYpY,
MPOLIJIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEIUIO U AMSITHUKAM MPUPOIBI,
NOCTHUKEHUSIM Poccun B HayKe, HCKYyCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYE;

CIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCHUICKHX YYEHBIX B CTAaHOBJIICHHE H
pa3BuTHe OHMOJOTHM, TOHUMAHUS 3HAYCHHUS OWOJOTMHM B TO3HAHUM 3aKOHOB
MPUPO/IbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

unerHas yoexxaEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTh 32 €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE JYXOBHBIX IEHHOCTEU POCCUMCKOIO HApPO/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPHUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLLIEHUE K CBOUM POAUTEISIM, CO3JAHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATUA LEHHOCTEM CEMEWHOM IKU3HU B COOTBETCTBUMU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢cTEeTU4eCKOro0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUWE K MUPY, BKJIIOYAs SCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIIECHUN;



MOHUMAaHKE YMOIIMOHAIILHOTO BO3/ICHCTBUSI )KMUBOU MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUHOCTH;

5) ¢usuueckoro Bocnutanus, GopMHPOBAHHS KYJIbTYPbl 30POBbSl U
IMOIHMOHATBHOIO 0JIAarONoJIyYns:

MOHUMaHWEe W peaau3alus 3J0pOBOTO U 0Oe3omacHoro obpasza >KU3HH
(3mopoBOoe  mNUTaHWE, COOJIIOJEHHWE TUTMEHUYECKUX TpaBUJl U HODPM,
cOaaHCUPOBAHHBI PEXUM 3aHATUW U OTIbIXa, peryiaspHas Quznueckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (PM3HUECKOMY U NICUXUYECKOMY 3/10POBbIO;

MOHUMAHHE I[EHHOCTU TMPaBUJI HUHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIHIX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIOJICH;

OCO3HAHHUE MOCIEICTBUN M HENPUATUS BPEIHBIX MpPUBBIUEK (YMOTpeOIeHUs
aJIKOTOJIsl, HAPKOTUKOB, KYypEHUS );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOJIIOOHE;

FOTOBHOCTh K AKTUBHOW JESTEIBHOCTH TEXHOJOTHYECKOUM W COLUAIBHOMN
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CaMOCTOSATEIIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3iudHbIM cepaM MpodecCHOHANBHOU NESITeIbHOCTH, YMEHHE
COBepIIaTh OCO3HaHHBIN BBIOOp Oynaymiedl mnpodeccun U peasu30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHI0O W CaMOOOpa3OBaHHIO Ha
NPOTS)KEHUU BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKHU 1eJIeCO00pa3HOEe OTHOIICHUE K MPUPOAEC KAK HCTOYHUKY
KU3HU Ha 3emIle, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTUYECKON KyJIbTYpbl: MPUOOPETEHUE OIMBITA
IJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM HX BO3MOXHBIX TMOCJIEACTBUNA s
OKPY’KAIOLIEU CPEBI;

OCO3HAHHE TJI00ALHOTO XapaKTepa 3KOJIOTHYECKHX MpOoOJieM M MyTeu uX
pelieHus;

CIIOCOOHOCTh HUCIOJB30BaTh MNpHUOOpETaeMble NPU H3YUYEHHH OHOJIOTUU
3HAHUST M YMEHMsSI TMPU pEIICHUH MpoOJeM, CBS3aHHBIX C palMOHAIBHBIM
MPUPOJIONONIB30BaHUEM  (COOJIOJICHHE  TMpaBWJI  TMOBEJAEHUS B MPUPOJIE,
HaIMpaBJICHHBIX Ha COXPaHEHHWE pABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
IKoCcHUCTEM, Orochephl);



AKTUBHOE HENPUATUE JEWCTBUM, NPUHOCAIIMX BpPEH  OKpYNKaOUIEH
MPUPOJIHON cpejlie, YMEHUE MPOrHO3UPOBATh HEOJArONPUSITHBIE HKOJIOTHUECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJU4YUe Pa3BUTOrO FKOJOTMYECKOI0 MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEeATeNbHOCTH AKOJIOTMYECKON HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIbHOW, KOMMYHHMKATUBHOM MU COIMATIbHOMU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MIPAKTHUUECKOU JIESITEIbHOCTH SKOJIOTMUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKU W OOIIECTBEHHOW MPaKTUKU, OCHOBAHHOTO Ha JHAJIOTe
KYJBbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YUTATENbCKOM KYJBTYpPhl KakK CpeJCTBa
B3aUMOJICHCTBUSI MEXK]TY JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHHWe crnerupuKku OHONOTHM KaK HayKH, OCO3HAaHUS €€ poJiu B
(GbopMUPOBaHUU PAIMOHAIBHOTO HAYyYHOT'O MBINUIEHUS, CO3JaHUU IE€JIOCTHOTO
MpeACTaBICHUS 00 OKpYKalollleM MHpPE KaK O €IUHCTBE MPUPOJIbI, YeJIOBEKa U
oOllecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUH MpodsiemM
COXpaHEHHUS TPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTH OWUOJOTUU [IJIi COBPEMEHHOW IMBWIM3ALNU:
oOecrieyeHUs: HOBOTO YPOBHSI Pa3BUTHS MEIMIIMHBI, CO3/[aHUE MEPCIEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX  pellaTb PecypcHble  NPOOJIEMBbl  Pa3BUTHUS
YeJIOBEUeCTBa, MOUCKA MYTEeW BHIXOJA M3 TII00ATBHBIX AKOJIOTHUECKUX MPOOJIEM U
obecrieueHusi mepexoja K  YCTOMYMBOMY  Pa3BUTUIO,  PalMOHATBLHOMY
WCIIOJIb30BaHUI0 TPUPOJHBIX PECYpCOB U (POPMHUPOBAHMIO HOBBIX CTAH/IAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OUOJOTHMUECKUX 3HAHUW B IENSIX
MOBBIIIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HayYHON T'paMOTHOCTH, Kak
COCTaBHOM 4YacTU (YHKIIMOHAIHHOW rpaMOTHOCTH oOywaromuxcs, GpopmupyeMoin
MIpU U3YUYEHUU OUOJIOTHUH;

MMOHUMAHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJIydaeMble 3HAaHWUS [Ji1 aHalu3a Hu
OOBSICHEHHUS SIBIICHUI OKPYXAIOIIEr0 MUpa U MPOUCXOJAIIUX B HEM M3MEHEHUH,
yMEHHE JieflaTh OOOCHOBAaHHBIE 3aKJIIOUEHUSI HA OCHOBE HAay4YHbIX (PAKTOB U
MMEIOIIUXCS JJAHHBIX C IEJIbIO MOTYYEHHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOIb30BaTh OMOJOTMYECKUE 3HAHUS IS
pelieHus npooyieM B peajbHbIX JKU3HEHHbBIX CUTYalUsX;

OCO3HAHHE IEHHOCTH HAay4YHON MAEsTEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH
MPOEKTHYIO U KCCIIEI0BATEIBCKYIO AESTEIbHOCTh HHIMBUAYAIBHO U B TPYMIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUW MO OHOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHMSI ydeOHOro mpenmera «buomorusy»
BKJIIOYAIOT: 3HAYUMble g (OPMHUPOBAHUS MHUPOBO33PEHUS] OOyHAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAayYHbIe MOHSITHUS, OTpakarolue
LEIOCTHOCTh HAy4YHOW KapTUHBI MHUpa U chneruduKy METOJO0B TO3HAHUS,
HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUsl, SBJICHUE, MPOIECC,
CUCTEMa, Hay4HbIH (pakT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieJOBaHUe,  HAOMIOJICHHE,  WU3MEpPEHHUE, OKCIHEPUMEHT U  JIPYTHXx),
YHUBEpCaJibHble ydeOHble JehCTBUS (ITO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

PETYJISTUBHBIE), o0ecreynBaoIne (bopmHpoBaHuE (yHKIHOHATBHOM
IPaMOTHOCTH M  COLMAJIbHOW KOMIETEHUMU O0O0yYarolmuxcs, CIOCOOHOCTh
oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUSI W  yHUBEpCAIbHbIE Yy4yeOHbIE JCHCTBHUS B
[I03HABATEJILHOU U COL[MAJIBHOW IIPAKTUKE.

MertanpenMeTHble pe3yJbTaTbl OCBOCHHSI MPOTPaMMbl CPEIHETO O0OIIero
00pa3oBaHus JIOKHBI OTPakKaTh:

OBiagenue YHUBEPCAJIbHBIMU yueOHbIMHI NMO3HABATEJILHBIMHU
AeMCTBUSMM:

1) 6a3oBbIe JJOrHYeCKHe JeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH U aKTyaJIM3UpPOBaThH  MPoOsieMy,
paccmarpuBaTh €€ BCECTOPOHHE;

WCMOJIb30BATh IPU OCBOCHUM 3HAHWUM NPUEMBI JOTHYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, Ki1accupukaluu, 0000IIEHNUS), pAaCKPBIBATH CMbBICI
OMOJIOTMYECKUX TOHSITUN (BBLACIATh UX XapaKTepHbIE MPU3HAKU, YCTaHABIMBATh
CBSI3U C IPYTUMHU HOHSITUSIMH);

ONpeAeHsATh LENIH JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTh PE3YJIbTATHI AEATEIBHOCTH C MMOCTABICHHBIMU LEIAMU;

UCIIOIb30BaTh OMOJIOTMYECKHUE MOHITHUS [Tl 00bsiCHEHUsI ()aKTOB U SIBIICHUM
YKUBOM NPUPOIBI;

CTPOUTH JIOTUUECKHE PACCYXJICHUS (MHAYKTUBHbBIE, JEAYKTHUBHBIE, IO
aHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH U TMPOTUBOPEUYHUS B paccMaTPUBAEMbIX
SABJICHUSAX, (OPMYJIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSATh CXEMHO-MO/ICJIbHBIE cpencTna IU1sL MPEICTABIECHUS
CYIIECTBEHHBIX CBSI3€il M OTHOILICHHN B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



Takke  MPOTUBOPEUYMH  pa3sHOrO  poJa,  BBISBIEHHBIX B Pa3lUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIAH PELICHUS MPOOJEMbI ¢ YU4E€TOM aHaIU3a HUMEIOIIUXCS
MaTepUalibHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUHN JAEATEIbHOCTH;

KOOPAMHUPOBaTh U  BBHINOJHATH pabOTy B  YCIOBUSAX  pealbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEUICHUN KU3HEHHBIX NPOOJIEM.

2) 6a3oBbIe HCCJIEA0BATENIbCKHE ACHCTBHSA:

BIIaJIETh HABBIKAMU Y4EOHO-HUCCIIEI0BATEILCKONW U MTPOEKTHOMN JI€SITEHLHOCTH,
HaBbIKAMU  pa3pelieHuss NnpolJeM, CIOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7]a4, IPUMEHECHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS;

WCIIOIb30BaTh PA3IMYHbIC BUJIBI JICSITEIBHOCTU 1O TOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpPIpeTalny, MNPeoOpa30BaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalusiX, B TOM YHUCJI€ IPU CO3AaHUU YUEOHBIX U COIMATIbHBIX MPOEKTOB,;

(dhopMupOBaTh Hay4YHBII TUI MBIIUICHUS, BJIaJIeTh HAYYHOU TEPMUHOJIOTHUEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMH;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEeNIbHOCTU U dKU3HEHHBIX CUTYallUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIC CBS3M U aKTyaJlU3UupoOBaTh 3ajauy,
BBIJIBUTaTh TUINOTE3Yy €€ PpEeIICHUs, HAaXOJUTh apryMEeHThl [JIsi JOKa3aTelbCTBa
CBOMX YTBEPXKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAJTU3UPOBATh IMOJYUYECHHbIE B XOJE€ pELICHUs 3aJaud Pe3yibTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsSM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISITh 1IEJICHANPABICHHBIN MOUCK IMEpPEeHOca CPEACTB U CHOCOOOB
NercTBUS B IPOPECCUOHANIBHYIO CPEy;

yMEeTb MEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUUYECKYIO 00JacTH
KU3BHEICSATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIC HJIEH, NpeAJiaraTb OPUTMHAIbHBIE MOAXOABl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHUKAX UHPOPMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-NIOMYJIAPHOW JHUTEpaType, OHOJOTHMYECKUX CJIOBApSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax AaHHBIX, B VHTEepHETE), aHaIu3UpOBaTh



MH(pOpPMALINIO pa3TUYHBIX BUJIOB U (POPM MPEJICTABICHUS, KPUTUUECKH OLIEHUBATD
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(dbopmyIHpoBaTh 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOMbl MPU MOUCKE U
otOope Ouonornueckod MHpoOpMalul, HEOOXOAUMOMN Il BBITIOJIHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OMNbIT HCMOIB30BaHUSA HH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOIb30BAHUS PA3IUYHBIX
MMOUCKOBBIX CHUCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  TIpEACTaBICHUS
ouosiornueckor nH@opmaruu (cxemsbl, Tpa@uku, AUarpaMmbl, TaOIUIbI, PUCYHKU
H IPYyroe);

UCIONBb30BaTh HAYYHBIM S3bIK B KayecTBE CpeACTBa mpu padore C
Oouosiorndueckor uHbOpMaLMel: TPUMEHSTh XUMHYECKHUe, (Quznueckue u
MaTeMaTU4YecKue 3HaKh W CHUMBOJBL, (popmylibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONBb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHME  CPEACTBA
HarJIsTHOCTH;

BIIQJIETh ~ HABBIKAMU  paclo3HaBaHWA W 3allUThl  WH(OpMaLUH,
MH(pOpMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBjaeHne yHMBEPCAJTbHBIMM KOMMYHUKATUBHBIMHU JeiiCTBUAMMN:

1) oOmenme:

OCYILECTBIISITh KOMMYHHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO y4acTBOBATH
B JIMAJIOT€ WJIM JAUCKYCCHM IO CYIIECTBY 0OCYyXJaaeMoil Tembl (yMEHUE 3a7aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHSI OTHOCUTEIBHO BBIMIOJHEHUS IIpeajiaraeMoi
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMN APYTUX YUYACTHUKOB
auanora Wi JUCKyCCHUH);

pacrio3HaBaTh HeBepOaJbHbIE CpE/CTBA OOIIEHUS, NOHUMATh 3HAYCHUE
COIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYyalluH,
YMETb CMSTYATh KOH(MDIJIUKTHI U BECTU MEPETOBOPHIL;

BIIQJIETh PA3TUYHBIMU CIIOCOOAMU OOIIEHUS] U B3aUMOJICUCTBUS, MOHUMATH
HaMEpPEHHUs IPYTHUX JIOJEH, NPOSBISITh YBAXKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOppEKTHOU popme HopMyJIUPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOUYKY 3PEHUSI C HCMOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MMOHUMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U MHAUBUIYATHHOM
paboTHI IIPH pelIeHUH OMOJIOTHYECKON MpoOieMbl, 000CHOBLIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOCHCTBUS MIPU PEIICHUU yueOHOHU 3a/1a4u;

BBIOMpAaTh TEMATHKYy M METOJbl COBMECTHBIX JEMCTBHI C y4€TOM OOIIMX
HMHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 UJieHa KOJIJIEKTUBA;



NPUHUMATh LEIM COBMECTHOM  JEATENBbHOCTH, OpPraHU30BbIBATH W
KOOPAUHUPOBATh ACUCTBUS MO €€ NOCTUAKEHHUIO: COCTABIISATH IUIAH JCUCTBUM,
pacrpenensiTh pojau C Y4E€TOM MHEHHMM YYacTHUKOB, OOCYXAaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLIEHHBATh Kadye€CTBO CBOEro0 BKJIaJa M KaXKJOTO YYaCTHMKA KOMAaHIbl B
oO1IMii pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

Mpeajaratb HOBBIE NPOEKTHI, OLUCHUBATh HAEHU C TMO3ULUHWHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IUUYHBIX
CUTYaIUsX, IPOSIBISTh TBOPYECTBO U BOOOpakeHUE, ObITh HTHUIIUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMHU PEryJSTUBHBIMU ACHICTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHWS [JI BBISBICHUS MNpPOOJIeM U UX
pelieHus B )KU3HEHHBIX U yU€OHBIX CUTYyaIUsX;

BHIOMpaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUN I1I€JIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JICMCTBUSIX M MOCTYINKAX IO OTHOLICHUIO K KUBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3JJOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITEIbHO OCYIIECTBIISITh MMO3HABATEIBHYIO JESATEIBHOCTD, BBISABISATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJ]a4yu B 00pa30BaTEIbHON
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaIUSIX;

CaMOCTOSITEJIbHO  COCTABJISITh IUIAH  PEHIeHUsT MNpoOJeMbl C  y4E€TOM
HMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUTECHHUIA;

JlaBaTh OLCHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKH y4eOHOIo MpeMeTa Ha OCHOBE JIMUHBIX TPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBAThH €r0, OpaTh OTBETCTBEHHOCTD
3a pelICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO IIUPOKON SPYyAUIMUA B
pa3HbIX OOJIACTSIX 3HAHUW, MOCTOSHHO TOBBINIATh CBOW O0O0pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalMsiIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESM;

BIIQJICTh  HABBIKAMU  TIO3HABATEIBHOM  pedeKCHMM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JEUCTBUA M MBICIUTEIbHBIX IPOLECCOB, HUX PE3YJIbTATOB U
OCHOBaHUM, UCIOJIL30BATh MPUEMBI peICKCUH JJIsi OLICHKU CHUTyalluu, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHUBaTh PUCKM M CBOEBPEMEHHO NPUHMMATh PEUICHHUS MO HUX
CHIKECHUIO;



MPUHUMATh MOTHBBI M apryMEHTBl APYTUX NpPU aHAINA3E PE3yJIbTATOB
NEATENbHOCTH;

3) npuHsTHe ce0s1 M IPYrux:

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTBl APYTUX NPU aHAJINA3E PEe3yJIbTATOB
NEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTIUX HA OIMIUOKHU;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C MO3UIIMHU APYroro 4eioBeKa.

NPEJMETHBIE PE3YJIbTATBI

[IpeametHble pe3ynbTarhl ocBoeHusi mporpamMmbl COO mo Ouonmoruu Ha
0a30BOM YpPOBHE BKJIIOUAIOT clienrdpuyeckue At yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMEHUSI U CIOCOOBI IEUCTBUM MO OCBOEHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUIO 3HAHUN, BUJIBI JIESITEIBHOCTH MO MOJIYYEHHI0 HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWM B PA3JUYHBIX YUEOHBIX CUTYyallUsX, a TAKKE€ B PEATbHBIX
KU3HEHHBIX CUTYyallUsX, CBS3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMeTHbie
pe3yNbTaThl IPEICTABIEHBI IO F0/1aM O0yUYEHUS.

[IpeameTHble pe3yabTaThl OCBOCHUsI ydueOHOro mpeamera «buonorus» ¢ 10
Kjlacce JOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOT'O
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeXKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJIOTHH, (DYHKIIMOHATHLHOU
IPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS KU3ZHEHHBIX 3a/a4;

YMEHHE PaCKpbIBaTh COJIEpkKAaHUE OMOJOTUYECKUX TEPMUHOB U TOHATHM:
KW3Hb, KJIE€TKA, OpraHu3M, MeTaboiau3M (OOMEH BEHIeCTB M IpEeBpallcHUE
SHEPIuM), TOMEOCTa3 (CaMOpEryJisilus), YPOBHEBAsT OpraHU3aIusl >KUBBIX CHUCTEM,
CaMOBOCIPOM3BEICHHUE (PENPOIYKIUSA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHE U3JIaratb OWOJIOTMYECKHWE Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, ILEHTpajibHas JOorMa MOJEKYJsIpHOH Ouosorun), 3akoHbel (I
Meunnens, T. Moprana, H. 1. BaBunoBa) u ydyenus (0 lleHTpax MHOrooOpasusi u
MPOUCXOXKEHUS KyJIbTypHbIX pactenuit H. WM. BaBuiona), onpenensiTe IrpaHUIlbl
WX TPUMEHUMOCTHU K )KUBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOJaMU HAy4YHOT'O MO3HAHUS B OMOJIOTHH: HAOIIOJACHUE U
OMHUCAHUE YXUBBIX CUCTEM, MPOIECCOB U SIBICHHM, OpraHu3aiusi U MPOBEICHUE
OMOJIOTMYECKOTO  AKCHEPUMEHTa,  BBIJBM)KCHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIECIYyEeMbIMH BEIMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX



PEe3yJAbTATOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOpPUH M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YIbTaTOB,;

YMEHHE BBIJCIATh CYLIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IIPOLIECCOB: OOMEHA BEILECTB U IMPEBpALEHUs] SHEPTUU B KJIETKEe, (POTOCUHTE3A,
IUTACTHYECKOIO0 W 3HEPreTHUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO3a, Meno3a,
OIUIOIOTBOPEHMS, PA3MHOXKEHUS, HWHIUBUIAYAIbHOIO pa3BUTUS  OpraHusma
(oHTOTEHER);

YMEHHE MPUMEHSTH IMOJTYUYECHHbIC 3HAHUS 11 OOBACHEHUSI OMOJOTHMUYECKUX
MPOLIECCOB U SIBIICHUM, JJISi MPUHSATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMU
KU3HU C LEeJpl0 oOecneyeHus: Oe30MacHOCTH CBOEro 3J0pPOBbS U 3/10POBbS
OKpYXaIoLUX JI0AeH, COOMI0IEHNs HOPM I'PaMOTHOI'O MOBEACHMS B OKpYyKatoulei
NPUPOAHON Cpele, MOHMMaHUuE HEOOXOIMMOCTH HCIHOJb30BaHUS JIOCTHUKEHUN
COBPEMEHHOM ouonoruu U OMOTEXHOJOTUH  JJIA pPalMOHAIIEHOTO
MPUPOAOIIOIB30BAHNUS;

YMEHUE pelaTh >3JEMEHTAapHble TEHETUYECKHE 3aJadyd Ha MOHO- U
IUTHOpUAHOE CKpEIIMBAaHUE, CLEIUIEHHOE HAaclel0BaHUuEe, COCTaBISATh CXEMBbl
MOHOTMOPHIHOTO CKpPELMBAHUS JUIsl MPEICKa3aHHUsl HACJEeIOBaHUSA NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATE JIA0OpAaTOpPHBIE M MpaKTUYECKHe padoThl, COOJIOIATh
npaBuiia Mpu padboTte ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BAHHUEM;

YMEHHE KpPUTHYECKH OIIEHMBATh M HHTEPIPETHPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHUS U3
pa3IUYHbIX UCTOYHUKOB (CpeACTBAa MacCOBOM MH(pOpPMalUU, HAYYHO-NOMYJISIPHbIE
MaTepualibl), 3TUYECKHE aCIEeKThl COBPEMEHHBIX HCCIEAOBAHMM B OMOJIOTHUH,
MeJIULMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBEHHbBIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ass OMoIOrnYecKyr0 MH(GOPMALUIO U3 HECKOIbKHX HCTOYHUKOB, TPAMOTHO
UCIIOIb30BaTh MOHSATUMHBIN anmapaT OHMOJOTHUH.

[IpenmeTHBIE pe3ysbTaThl OCBOEHHs ydeOHoro npeamera «buonorus» ¢ 11
Klacce JOJIKHBI OTPAXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJIOTHMH B CHCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBl MHMpa M HAy4YHOI'O MHUPOBO33PEHMs, O BKIJIAJI€ POCCUHCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OWUONOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH YEJIOBEKa ISl pelICHUs dKU3HEHHBIX 3a/1a4;

YMEHHUE PpaCKpbIBaTh COJIEpKAHHE OHOJIOTMYECKUX TEPMHHOB W TOHSTHIA:
BU/I, TOMYJSALUSI, TeHODOH, IBOIIOLHUS, ABMKYIINE CUIbI ((HDaKTOpPHI) IBOJIOIUH,
MPUCHIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, 3KOJOTHYECKHE (AKTOPHI,



DKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHTHI, IeMH MUTaHUS,
AKOJIOTHYECKas MUpaMuia, OuoreoreHos, ouocdepa;

yMEHUE W3jarath OWOJOTHYECKHE TEOpUU (PBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS DJBOJIIOIMHM), 3aKOHBI MW 3aKOHOMEPHOCTH
(3apoabimieBoro cxoactsa K. M. bapa, yepenoBanusi TiiaBHBIX HampaBieHUN u
nyTteit sBomoruu A. H. CeepuioBa, yuenust o duochepe B. W. Bepnajackoro),
OTIPEIEISITh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHUE BJIAJIETh METOJJaMU HAYYHOTO MMO3HAHWS B OMOJIOTUU: HAOIOICHUE U
OTMCAHKME JKUBBIX CHCTEM, MPOIIECCOB W SBJICHUI, OpPraHMU3aIis W TPOBEICHUE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABMKCHHE  THIOTE3bl,  BBISBICHHC
3aBUCUMOCTH MEXy HCCICIyEMbIMH BEIMYUHAMHU, OOBSICHEHHE ITOTYUYECHHBIX
pE3yNbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TOHSTHA, TCOPUA W 3aKOHOB, YMCHHUE
JIeIaTh BHIBOJIBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YyIbTaTOB;

YMEHUE BBIICNATH CYIIECTBEHHBIC TPU3HAKKA CTPOCHUS OHOJIOTHYECKHUX
OOBEKTOB: BHJIOB, TMOMYJAINHWA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoleHO30B M JIKOCHUCTEM, OCOOCHHOCTHM IMPOIIECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOI0 OTOOpa, BHA000pa30BaHUs, MPUCIIOCOOJICHHOCTH
OpPraHU3MOB, JICUCTBHSI DSKOJOTHYCCKUX (PAKTOPOB HA OPraHU3MBI, TIEPEHOCA
BCIIECTB W TOTOKA DJHEPTMH B HKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MCHCHUN B
DKOCUCTEMAX CBOCH MECTHOCTH, KPYroBOpOTa BEMIECTB M OMOTCOXUMHUYECKHX
IMKJIOB B Onocdepe;

yMEHUE TPUMEHSATH TOJyYCHHBIE 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHUX
MIPOIIECCOB U SIBJICHUH, JJISl MPUHATHS MPAKTHYECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU C 1EeJIbl0 obecriedeHusi 0e30MacHOCTH CBOETO 3/I0POBbS U 30POBbBS
OKPYXAaIOIIUX JTI0CH, COOI0IEHNST HOPM TPaMOTHOTO TIOBEICHHSI B OKPYKaIOIIeH
MPUPOAHON Cpeje, MOHMMaHUE HEOOXOIMMOCTH WCIOJIb30BaHUS JTOCTHKCHUHN
COBPEMEHHOW OMOJIOTHUH JJISl PAIIMOHATBLHOTO TIPUPOJIOTIOIB30BAHUS;

YMEHHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHE 3a/1aud, COCTABISTh CXEMBI
MepeHOCca BEIIeCTB U DHEPTUU B IKOCUCTEMAaX (LIeH MUTaHus);

yMEHHUE BBIMOIHATH JIA0OpATOPHBIE M TMPaKTUYECKHe paboThl, COOIIOIATH
npaBuiia Mpu padboTte ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BAHHUEM;

YMEHHE KPHUTHYECKH OIICHWBATh MW HWHTECPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEPKAaHUS, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEJICTBA MAacCOBOW MH(POpPMAINH, HAYIHO-TIOMYJISPHBIC
Marepualbl),  paccMaTpuBaTh  TJIOOAJbHBIE  DKOJOTHYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHUIO K HUIM COOCTBEHHYIO TIO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIC K YCTHBIE COOOIIEHUS,
000011as OuoornYecKyr MHGOpPMALUI0 U3 HECKOIbKHX HCTOYHUKOB, TPAMOTHO
UCIIOIb30BaTh MOHSATUMHBIN anmapaT OHMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ KonTpoabnbie | IIpakTnueckue
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Bubnuoreka [JOK
! bronorns xax Hayka 2 0-5 https://m.edso0.ru/7f41¢292
) K 1 bubmuorexa [JOK
HBHIE CHCTEMBL M HIX OpranHsats https:/m.edsoo.ru/7f41¢292
3 X . — ] 1 bubmuorexa [JOK
MMHMYECKHUI COCTAaB U CTPOEHUE KIETKU hitps://m.cdsoo.ru/7f41¢292
Bubnuoreka [JOK
4 IRHSHEASATEILHOCTE KIETKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3MHOxkeHne 1 THANBUAYATbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M HU3BMEHYHUBOCTD 2 15 bubmuorexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekuust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOIOT U https://m.edsoo.ru/7f41¢292
2 p BpeMs 1 bubmuorexa [JOK
€3€pBHOE Bp https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4



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

11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ KonTtpoabnbie | IlpakTnueckue
NPorpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Bubnuoreka [JOK
1
! IBOMOIHOHHAS GHOTIOTHS ? https://m.edsoo.ru/7f41cc74
) BO3HUKHOBEHME U PA3BUTHUE KU3HU Ha 9 0.5 bu6mmoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Oprasu3Mbl B OKpYysKaroIias cpeaa 5 1 bubmorexa [IOK
prauu Py B pea https://m.edsoo.ru/7f41cc74
Bubnuoreka [JOK
4 Coo0I111ecTBa U SKOJIOTHUYECKUE CUCTEMBI 9 hitps-//m.edsoo.ru/7f4 1 ccT4
Bubnuoreka [JOK
> Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 0 2.5



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




IHOYPOYHOE IINIAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne ara undposbie
Tema ypoka KonTpoabnbie | IIpakTnueckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Bubnuoreka [JOK
1 buosorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoapl O3HaHUA )KUBOW IPUPOJIBI.
[Tpaktuyeckas padora Ne 1
2 «/cronp30BaHuE PA3TUYHBIX 1 0.5 bubmorexa [JOK
P ' https://m.eds00.1u/863e6122
METOIOB P U3yUYECHUU
OMOIOTMYEeCKUX O0BEKTOBY
3 buonoruueckue cucTemsl, MpoIecchl | bubmmoreka [JOK
U UX U3yUYECHUE https://m.edso00.1ru/863e6564
4 XuUMHUUYECKUN cOCTaB KIIeTKU. Bona u | bubmuorexa [JOK
MUHEpPaAIbHBIE COJIU https://m.edsoo.ru/863e674¢
Bubnuoreka [JOK
5 benxu. CoctaB u cTpoeHue 0enko 1
A TaB 1 CTPOCHHE DEIKOB https://m.edso0o.1ru/863e6b72
depMeHThI — OHOIOrHYecKHe
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue | 0.5 bu6numoreka [IOK
KaTaJIUTUYECKOW aKTUBHOCTH ' https://m.edso00.1ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
b K
7 VYraesonpl. JIunuael 1 n6mroTexa LO

https://m.edsoo.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
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

Bubnuoreka [JOK

8 HyxaenHoBeIe KHCIOThL. AT® https://m.edsoo.ru/863e6d5¢
9 HcTopus u METOABI N3yUEHHUS bu6nuoreka [IOK
kietku. Knerounas reopust https://m.edsoo.ru/863e6e88
10 KieTka xak 1ienocTHas »xuBas
cucremMa
CrpoeHue 3yKapuOTHYECKON KIICTKH.
JlaGopatopHnas pabora Ne 2
«3yuenue cTpoeHus KIETOK bu6mumoreka [IOK
11 pacTeHHiA, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuii o]l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OITHCaHUE
Bubnuoreka [JOK
12 OOMeH BelEeCTB WIM META00IN3M hitps-//m.edsoo.rw/863¢766¢
Bubnuoreka [JOK
13 Porocunres. XemocHHTes https://m.eds00.1u/863¢7¢98
. bubmuorexa [JOK
14 Onepreteckuii 0Omen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UKIT KICTKU. JleeHue
KJIeTKH. MuTto3. JJabopaTropHas
15 pabota Ne 3 «Ha6mo;[IZ:HH: MHTO3a B 0.5 buGnnorexa LIOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpEeIIKa JTyKa Ha
TOTOBBIX MUKPOIIpENapaTax»
16 Buocunres O0enka. Peakius Bubnuoreka [JOK
MaTPUYHOTO CUHTE3a https://m.edso0o.1ru/863e796¢
17 Tpaucnsmus — OuocuHTe3 Oenka ngg;;fg;groui@ 796e
18 Heknerounsie hopMbI )KU3HH — bubmmoreka [JOK



https://m.edsoo.ru/863e6d5c
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/863e796e

BHUPYCHI

https:/m.edsoo.ru/863e7540

Bubnuoreka [JOK

19 @opMBI pa3MHOXKEHUSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
. bubmuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OII010TBOPEHHE.
)1 JlaGopatopHas pabora Ne 4 0.5 bu6nuoreka [IOK
«M3ydyeHue cTpoeHus MoNOBbIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTrax»
” NunuBuayansHOE pa3BUTHE Bubnuoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/863e8436
” I'enernka — Hayka o bu6mumoreka [IOK
HACJICICTBEHHOCTH U U3MEHUYUBOCTHU https://m.edso0o.1u/863e8612
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 HpI/ISHaKO]I;. MOHOFI/IGPHI;[HOC Bubmiorexa LIOK
https://m.edso0o.ru/863e8878
CKpEIIMBaHUE
UTHOPUIHOE CKpeIMBaHNe. 3aKOH
25 §CBaBI/IIZI/Ii[/IOFO H;)cnuel;[OBaHH;I bubmmorexa LIOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HacIe0BaHUE
npusHakoB. JJaboparopHas pabora
%6 No 5 «M3ydenue pe3yabTaToB 0.5 bubmmoreka [JOK
MOHOTHOPHUIHOTO U TUTUOPUIHOTO https://m.edso0o.ru/863e8c60
CKpEIIUBaHUS Y APO30(HIIBI HA
TOTOBBIX MUKPOTPENapaTax»
27 I'enetuka nosa. HacnenoBanue bubmuorexa [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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

IMPHU3HAKOB, CHCIUICHHLIX C IOJIOM

https://m.eds00.ru/863e8c60

N3menuyuBocts. HenaciencrBennas
M3MeH4YMBOCTb. JlabopaTropHas

pabota Ne 6. Uzyuenue bubnumoreka [IOK
28 . 1 0.5
MOJIU(UKAITIOHHONW N3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
IIOCTPOEHHUE BApUALIMOHHOTO psJia U
BAPUALIMOHHON KPUBON»
HacnencrBeHHass ”3MEHYMBOCTb.
29 JlaGoparopnas pabora Ne 7. | 0.5 bu6mumoreka [IOK
«AHanu3 MyTanui y 1po30¢puiisl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
Bubnuoreka [JOK
30 Peneriia uenopexa ! https://m.edsoo.ru/863e8d78
PezepBHblii ypok. O0o01eHue mo
31 teMme «HacnencrBeHHOCTD U 1
MU3MEHUUBOCTb OPraHU3MOBY
Bubnuoreka [JOK
32 (Cenekiuis Kak Hayka i MpoLece ! https://m.edsoo.1u/863¢9214
1 MeToabl U JOCTHIKEHUS CEIIEKIIUNA | Bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso0o.ru/863e9214
34 buorexHonorus kak orpacib | bu6mumoreka [IOK
MPOU3BOACTBA https://m.eds00.1ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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

11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara nu(ppoBbIe
Tema ypoka KonTpoabubie | IIpakTnueckue A op
n/n Bcero u3ydeHusi ~ o0pasoBaTesbHbIE
padoThI padoThI
pecypcsbl
1 OBOIIOIUSA U METOBI €€ U3yUEHUs 1 buomorexa LIOK
H A Y https://m.edsoo.ru/863ea20e
) HcTopus pa3BUTHS IpeICTaBICHUN | bu6numoreka [IOK
00 3BOIIOIUHU https://m.eds00.1ru/863e9570
Bubnuoreka [JOK
3 Muxpo3Boito 1
HKPOIBOTHONHA https://m.edsoo.ru/863e9cle
ITonmynsus kak aneMeHTapHast
€IMHHULIAa BUJIA Y DBOJIIOLUH.
4 JIILGO ]:To Hla[m abora J];o 1 1 0.5 buomorexa LIOK
patopai p B ' https://m.edso0.ru/863¢99¢6
«CpaBHEHHE BUJIOB 110
MOP(HOJIOTHIECKOMY KPUTEPHION»
5 JIBMKyIIME CUIIBI (2JIEMEHTapHbIE | bu6numoreka [IOK
(hakTOphI) IBOTIOITII https://m.edsoo.ru/863e9da4
Bubnuoreka [JOK
E it 0TO 1
6 CTECTBEHHBII OTOOP 1 €ro dopme! https://m.edsoo.ru/863e9ed0
Pesyinbrarsl 3BOMIIOLUN:
MPUCIIOCOOTICHHOCTh OPTaHU3MOB U
7 Buj000pazoBanue. JlaboparopHas | 0.5 bu6numoreka [IOK
pabota Ne 2 «Onucanwue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOTICHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEJILHOTO XapaKTepay
2 Hanpasnenus u nytu | bu6numoreka [IOK

MaKpO3BOJIOITUHN

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



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

9 HeoOpatuMocTs 3BOIIOIMN
10 Hcropus ®u3HU HA 3eMiIe U METOIbI
e¢ n3ydeHus
1 I'unoTe3b! NPOUCXOXKACHUS KU3HU bubmumoreka [IOK
Ha 3emie https://m.edsoo.ru/863eaSa6
12 PazButue xxu3Hu Ha 3emiie o 3paM u bubmmoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATaITbI YBOJIOLIUU
PacTUTENLHOTO U )KHBOTHOTO MHUPA.
13 [Tpaktuyeckas padora Ne 1 0.5 bubnumoreka [IOK
«M3ydyeHne UCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEHUN U KUBOTHBIX B
KOJIICKITHSIX)
14 CoBpeMeHHas cucTema bubmmoreka [JOK
OpPraHU4EeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YeJIOBeKa (AHTPOTIOTEHE3) bubmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBmxyuue cuibl (PpakTopsl) bu6nuoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUH IBOJIIOLIUU
YeJI0BEKa
13 YenoBeueckue pacsl U IPUPOIHBIE bubnumoreka [IOK
aJanTalny 4YeJoBeKa https://m.edsoo.ru/863eaca2
PezepBHblii ypok. O0o01meHue mo
19 TeMe « BO3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOrus Kak HayKa
21 Cpenbl OOUTaHHS B SKOJIOTHUECKUE Bubnuoreka [JOK



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

(baxTopbI

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

AbuoTtnueckue GpakTopsl.
JlaGoparopHas pabora Ne 3.
«Mopdodomnoruueckue 0COOEHHOCTH

. bubmuorexa [JOK
22 pacTeHUi U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». Jlaboparopnas pabota
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEyCa»
b K
23 buotnueckue hakTops nmmorexa I10
https://m.edsoo.ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU
nomynsiuu. [Ipaktudeckas padora
24 No 2 «Iloacuér mnoTHOCTH 0.5
MOMYJISIUI Pa3HBIX BUOB
pacTeHun»
)5 Coo0miecTBa OpraHu3MOB — bubmmoreka [JOK
OuoIIeHO03 https://m.edsoo.ru/863eb46a
%6 DKOJIOTUYECKUE CUCTEMBI bubmuorexa [JOK
(PKOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TOKA3aTENU HIKOCUCTEMBI.
Bubnuoreka [JOK
27 DKOJIOTHYECKUE TUPaAMUJIBL.
N https://m.edsoo.ru/863eb5fa
CaoiicTBa sxocucreM. Cykueccus
28 [Ipupoanbie s3KOCHCTEMBI
29 AHTpPONOT€HHBIE IKOCUCTEMBI
30 buocdepa — riodanbHas bu6numoreka [IOK
JKOCHUCTEMA 3eMJITU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubmmoreka [JOK

ouochepst

https://m.edsoo.ru/863ebd16



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

32 YenoseuecTBo B Onochepe 3emin 1
1 CocyiiecTBoBaHUE TPUPOIBI U 1 bubmmoreka [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo0111ecTBa ¥ IKOJIOTUIECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME



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




HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru






