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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY IS
omnpeneseHus MoAX0J0B K (OPMHPOBAHUIO COJAEpP>KAaHUS Y4eOHOro TNpeaMera
«buonorusiy  coctaBuwiM: KoHuentyaineHble mnoioxenus DPIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3ylbTaTOB OOydeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENSIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHEro
obmiero oOpa3oBanusi B Poccuiickoit ®Denepanuu, a TakkKe TMOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIEUSHUN
CYILIECTBOBAHMs 4YeJIOBeUeCKOro oodiiectBa. COrjacHO Ha3BaHHBIM MMOJIOKEHUSM,
ornpe/ereHbl OCHOBHBIE (DYHKIIMU MPOrpaMMbl IO OUOJIOTHU U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu [aéT MpeACTaBICHHWE O IMeIax, 00 oOmei
cTpareruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYArOMIUXCS CpEeICTBaMU
yuebHOoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJlep)KaHue, €ro CTPYKTypy, paclpeneicHhue TO0 pasfenaM ¢ TEeMaMm,
PEKOMEHTyEMYIO TOCJIEeI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4€Tom
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BATEIHLHOIO
mpoIiecca, BO3PAaCTHBIX OCOOCHHOCTEN 00YJarOIIIXCS.

B mporpamme mno Ouonoruu TakKe YUYMTBHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM U TPEIMETHBIM pe3yJibTaTaM
oOyyeHuss B (HOPMUPOBAHMH OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YUeOHBIX JEeUCTBUM OOy4YaroMIMXCS IO OCBOCHMIO COAEpKaHUA
OMOIOrHYecKOro o0pa3oBaHuUsl.

B nporpamme no 6uonorum (10-11 kmaccel, 6a30BbIH ypOBEHb) peann30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3y4YEHMHM OWOJIOTMM, Ojlaromapss 4yeMmy B HeW
POCMATPUBAETCS HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBSA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IEHHOCTHBIX
OpHMEHTAINH JTUYHOCTH, SKOJOTUUECKOTO MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
oOpa3e XH3HU M OEpEeKHBIM OTHOIIEHHWEM K OKPY>KaIoLIeil MpPUPOTHON cpere.
[ToaTOMy Hapsay ¢ U3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yAEICHO BHUMaHHE HCIOJB30BAaHUIO
MOJTYYCHHBIX 3HAHUHW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 3314, B
TOM 4YHCle: TPO(QUIAKTHUKYA HACIEACTBEHHBIX 3a00JIEBaHUM 4YeOBEKa, MEIMKO-
TE€HETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs HKOJIOTUYECKU
1[EJeCO00pa3HOro TMOBEACHHUS B OKpYXalollled NpUPOAHOW Cpeie, aHalu3a
BIIMSIHUSL XO3SHUCTBEHHOW MAESITENbHOCTH YENIOBEKAa Ha COCTOSHUE MPUPOAHBIX U
UCKYCCTBEHHBIX 9KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKIIATHON HANpPaBIE€HHOCTH
yueOHoro mnpenMera «buosiorus» MpoJuKTOBAHO HEOOXOJIMMOCThIO oOecreueHus



YCIIOBUH JIJIsl pEIICHUs] OJJTHOM M3 aKTyallbHbIX 3aJ1a4 IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KoTopas mpennosaraer (opMHpOBaHHE y  OOy4arouuxcs
CIIOCOOHOCTH aanTUPOBATHCA K M3MEHEHHMSIM JWHAMUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOT'O MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHHE y OOYYAIOLIUXCA TMPEACTABICHUN O
HAy4YHOW KapTHUHE MHpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KMBOW HpUpoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W SBOJIOLUH, CO3MAET
yCIOBHSL  JJI:  TIO3HAHUS  3aKOHOB  JKMBOW  NIpUpOAbl,  (HOopMUpOBaHUS
(YHKIMOHATBHONW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, IIEHHOCTHOT'O OTHOILIEHUS K KUBOH MPHUPOJE
U YETIOBEKY.

Bosbiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe [T PeIeHUs] BOCITUTATEIbHBIX U
pa3BUBAIOUIMX  3ajad  CcpeaHero  obOmero  oOpa3oBaHuUs,  COLUAIN3ALUH
oOydaromuxcs. M3ydenune 6uonorun odecrneynBaeT ycIoBHs i (OPMUPOBAHUS
WUHTEIJUICKTyalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYpBI, CIOCOOCTBYET MHTErpalid OMOJOTMYECKUX 3HAHUH C
NPEJCTaBICHUAMHU U3 IPYTUX Y4€OHBIX IMPEAMETOB, B YACTHOCTH, GUUKU, XUMHUU
u reorpaduu. HazBaHHble MOJOXKEHUS O NpeJHA3HAYECHHHM Y4eOHOro IMpeaMeTa
«buonorus» coCTaBUIM OCHOBY [UIsl ONpPEEICHHUS IMOAXOI0B K OTOOpy U
CTPYKTYpUPOBAHHMIO €r0 COAEpXKaHUsS, MPEACTABIEHHOTO B Mporpamme IO
OHOJIOTHUH.

Ot0op conepxanus ydeOHoro npenmera «buonorus» Ha 0a30BOM ypoOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYaloIIUeCs: MOJKHBI OCBOMTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJbTYypbl, ONPENCTSAIONNE aJeKBATHOE IMOBEICHUE
YeJI0BeKa B OKpY’KaIoUIeW NMPUPOIHON cpene, BOCTpeOOBaHHBIE B IMOBCEIHEBHOM
KHU3HU M TIPaKTHUYECKOW nesitenbHocTH. Oco0oe MecTo B STOW CHUCTeME 3HaHUii
3aHUMAIOT JIEMEHTHI COACPKAHUSI, KOTOPbIE CIy>KaT OCHOBOM 1Ji1 (pOPMUPOBAHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOTMYECKOT0 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJEpXKaHHUs Yy4eOHOro MaTepuayia B IpPOrpamMMme II0
OMOJIOTHH OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYEHMS] 3HAHUM 00
OTIIMYUTETLHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIiy U
3BOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmeta «bruomorus»
BBIJICJIEHBI CJIEIYIOLINE cofepKaTeabHble TUHUU: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHus», «Kietka kak Ouomoruyeckas cucremay, «OpraHusm Kak



Oouonoruueckas cucreMa», «CucteMa M MHOrooOpas3ue OpPraHUuYEeCKOTO MHUpPay,
«DBOJIOLIUSA KUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTI.

Llenp u3ydenuss ydeOHoro mpenmera «buomorus» Ha 0a30BOM YPOBHE —
OBJIaJicHUEe  OOy4YarolUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMM JKMBBIX CHCTEM pa3HOIO paHra W MNpUOOpEeTeHuEe yMEHMH
UCIIONB30BaTh ATH 3HAHUS JJI TPAMOTHBIX JEHCTBUH B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEIICHHS] PAa3IMYHbIX KU3HEHHBIX MPOOIIEM.

Jloctmxenue 1enu u3ydeHus yuyeOHoro npeamera «buosnorus» Ha 6a30BoM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIEAYIOIIUX 3a/1a4:

OCBOEHHE OOYyYarOIMMHUCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUsX,
YUEHHUSX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MPAaBHIIAX, CIYXKAIIUX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUpA, O
METOJlaX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHM3allH, BBIAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dopMupoBaHre y OOyYarOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalu3a JAaHHBIX O MyTSX pa3BUTUS B
OMOJIOTMM HAy4YHBbIX B3IJISI0B, UAEH M TOAXOJOB K HM3YUEHHUIO >KHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluy;

CTaHOBJIEHHWE Yy oOyuaromuxcs oOmeld KyJIbTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHUE YMEHUHN OOBSCHITH U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MUpa KUBOM MpPHUPOAbI HA OCHOBAHMM 3HAHUI M OMNbITA, IOJYYEHHBIX IIpU
U3y4E€HUU OMOJIOTHH;

(dopMupoBaHHEe y OOy4YarOIIMXCS YMEHMH WIIIOCTPUPOBATh 3HAUYEHHE
OMONOTHYECKUX 3HAHUM B MPAKTUYECKOW JAEATETbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEN, COOIIOICHNS STHYECKUX
HOPM IpY MPOBEIECHUHN OMOJIIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE IEHHOCTH OWMOJOTMYECKHX 3HAHUW Ji TOBBIMICHUS YPOBHS
9KOJIOTUYECKOM KYIBTYPHI, A1 ((OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU TSI
OLICHKH TOCJIEICTBUN CBOEH AESITEbHOCTH 110 OTHOIIECHHUIO K OKpYXKarollen cpeae,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME W COOJIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oomero oOpaszoBaHusi «buosorus», usyuaemas Ha
0a30BOM YpOBHE, SIBISIETCS 0053aTENbHBIM YUYEOHBIM MPEAMETOM, BXOASIIUM B
COCTaB MpeIMETHOMN 0051acTH « ECTECTBEHHO-HAYYHBIE TIPEAMETBD».



Jlist m3ydenusi Onoaoruy Ha 6a30BOM yPOBHE CPEIHETO 001Iero 00pa3oBaHus
otBoauTcs 68 vacoB: B 10 knacce — 34 yaca (1 gac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOLIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMu, (puiiocopueit, STUKON, SCTETUKON U TPABOM.
Ponr Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MHUpA.
Cucrema OMOJIOTUYECKUX HAYK.

MeTobpl TO3HAHUS KUBOM MPHUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiaaccupUKalus, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemMoHcTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MPUPOIBI.

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

[Ipaktuueckass paboraNe 1. «Mcmonp3oBaHMe pa3IUYHBIX METONOB IMPHU
W3Y4YEHUU OMOJIOTUYECKUX 00BEKTOBY.

Tema 2. )KuBble cucTeMbl U HX OPraHM3aLM.

Kusblie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus: onongorun. Otanyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YpOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpanum:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKH KU3HWY», «YPOBHU OpPraHU3aluU
YKABOW MPUPOIBD.

Oo6opynoBanue: Mmojenb MoJiekyibl JJHK.

Tema 3. XumMHu4ecKHil COCTAB M CTPOCHHE KJIETKH.

XHUMUYECKUN COCTAaB KIETKU. XUMHUYECKUE DBJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u crpoeHre OenKoB. AMUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYyJibl (IlepBUYHAs, BTOpUYHAs, TPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMe cBoWcTBa OenkoB. buonormueckue
byHKIUN OETIKOB.



depmenTsl — Owuonormyeckue Karanm3aTtopbl. CTpoeHue QepmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamunsbl.
OTnnunsihepMEeHTOBOTHEOPTaHUUYECKUXKATAIN3aTOPOB.

YraeBoasl: MoHocaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCupud03a),
aucaxapujibl - (caxaposa, JaKTO3a) UM ToJMcaxapuibl (Kpaxmall, TJIUKOIeH,
HesTo03a). buonornueckue GyHKIUU YTIIeBOJIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
YTJIEBOJIOB, OEJIKOB Y JIMIUI0B KaK MCTOYHUKOB YHEPTHUU.

HykneunoBesie xkucnotrsl: JHK wu PHK. Hykineoruasl — MOHOMEpHI
HykinenHoBbIX kucnoT. Ctpoenne u Qynkunu JHK. Ctpoenne u ¢pynkmuun PHK.
Buast PHK. AT®: ctpoenue u GpyHKIINN.

[{utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOACUCTBUS
ujel 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUeHUs KIIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmIMe TMNpPU3HAKH KIETOK:
3aMKHYyTasi Hapy>kHas mMemOpana, monekynsl JIHK kak renermyeckuil ammapar,
CUCTeMa CHUHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuoruuyeckas. OcoOeHHOCTH
CTpPOEHHUsI MpoKapuoTuueckon kietku. Kierounas crenka Oakrepuit. CTpoeHue
AYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJHWYUS PACTUTEIbHOM, >KUBOTHOU H
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAJIUKC, UX
dbyukiuu. [nasmatuyeckas MemOpana, e€ cBoiictBa u ¢pyHkiuu. [{uromnnasma u eé
opranounabl. OnHomeMOpaHHble opraHounabl kieTku: IIIC, anmapar I'onbmxu,
au30CcoMBl.  [loyaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[TpoucxoxaeHne MUTOXOHApWA W miacTua. Buasl mmactua. HememOpanHbie
OpraHOMWJbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. ODyHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

SAnpo — perynaropHslil neHTp kiaeTku. CTpoeHue siapa: saepHas 0005104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammsbl:  «PacrpeneneHne XUMHAYECKUX JJEMEHTOB B HEXKUBOMU
npupoze», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHune MoJIeKyJibl BoJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kuciotel. JJHK», «Ctpoenue monekyssi



AT®», «CTpoeHne 3yKapuoTHYECKOW KIETKn», «CTpoeHue KUBOTHOU KIETKW»,
«CTpoeHre pacTUTENbHON KIETKW», «CTpOoeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CtpoeHue siipa KIEeTKN», « Y TIeBOAbDY, «JIMIuasD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE I MPOBEACHHUS
HAOJIOCHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTtopHble 1 npakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue cCTpoeHUs KIETOK pPACTEHUI,
KUBOTHBIX U OaKTepuil MOJ MUKPOCKOIIOM HAa TOTOBBIX MHUKpOIIpenaparax U ux
ONMCAHUE.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. AcCUMUIIALMS (TIIIaCTUYECKU OOMEH) U
JTUCCUMUTISIIINSA (SHEPTETHUECKHT OOMEH) — JIB€ CTOPOHBI E€IMHOTO IIpoliecca
meTtabonmu3ma. Ponb 3aKOHOB COXpaHEHHUs BEHIECTB WM JHEPIMM B MOHUMAHUU
MeTabonmu3ma.

Tunbel oOMeHa BelecTB: aBTOTPO(dHBIN U rerepoTpodHbIit. Ponbs dhepMeHTOB
B 00OMEHE BEIIECTB U MPEBPAILLEHUN SHEPTUU B KIIETKE.

®dotocunre3. CpetoBas u TemHOBas (a3pl  (oTocuHTeza. Peakuuu
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HaUeHHEe (HOTOCHHTE3a IS )KU3HU
Ha 3emue. Biausinue ycnoBuii cpenibl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHHUI.

XeMocuHTe3. XEeMOCHUHTE3UPYIoUMeOaKTepu.3HaueHue XEeMOCUHTEe3a MJis
YKU3HH Ha 3emIe.

OHepreTudecknii oOMeH B KjeTke. PaciiernsieHue BellecTB, BBIICICHHE U
aKKyMYJUPOBAHHE SHEPTUU B KJIETKE. DTalbldHEpreTnyeckorooomena.l mmkonus.
bpoxxenne u eroBuabsl.KucioponHoe oOKuCIEHUE, WIA KIETOYHOE JIbIXaHHUE.
OxucnurensHoe hochopunupoBanue. IPHEeKTUBHOCTh FIHEPTETUIECKOTO 0OMEHA.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanuzanusi reHetnueckod uHopmanmMu B KiIETKE. ['€HETHYECKH KOA U €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6nocuHTes
Oenka. Ortanbl TpaHchsiuud. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oemka.

Heknerounsie ¢popmel xu3Hu — BUpychl. Mctopus otkpeitust Bupycosn (/. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M JKU3HEHHOIO LIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacTeHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BHY) — Bo3Oyautens CIIM/Ia.



OOpatHast ~ TpaHCKpuWIIUs, peBepraza u  uHTerpaza. lIpodumakrrka
pacpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemMoHcTpanun:

[Toptpetsl: H. K. Konbuos, . Y. UBanosckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunbel nutaHusy, «Meradonusm», «MuUTOXOHAPUS,
«OHepreTnyeckuii oOMen», «Xmoporutacty, «Dotocuntes», «Ctpoenue JIHK,
«Ctpoenre u QPyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHBIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmnkauuu «Yasoenue [IHK wu Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOJeb cTpyKTypbl JTHK.

Tema 5. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHblii UK, WM >KU3HEHHBIM LMKA KieTku. MHtepdaza u MUTO3.
[Ipouieccol, mpoTekaromue B uHTepdaze. Permkanusa — peakuuds MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocomM. XpOMOCOMHBIII HabOp — KapUOTHIL
JlunouaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHIBI.
[{uTosiOTMUECKHE OCHOBBI PAa3MHOXKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu murtosza. IIpoueccel, nmpoucxonsimme Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuGesb KJIETKA — aromnTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Buibl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHMPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE ISl CEIEKIIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIAUYHSI OT OECTIOJIOTO.

Meiio3. Craguumerniosa.llpoueccsl, MPOUCXOAAIIME Ha CTaAUsAX MeHo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKHI CMBICT H
3Ha4YeHUE Meno3a.

['ameTtorenes — mporecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBeie kene3bl: CeMEHHUKH U SUYHUKUA. OOpa3oBaHHE W PA3BUTHE TOJIOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SUIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.
Oco0EeHHOCTUCTPOCHUSITHIIEKIIETOK U criepMaro30u10B. O1I0I0TBOPEHHE.
[TapTenorenes.

NunuBunyanpHOoe pa3BuThHe (OHTOTEHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, racTpysiius, opraHorene3. [loctamOpuonanbHOEe pazButHe. THIIbI
NOCTAIMOPHUOHANIBHOTO PAa3BUTHS: TMpsMoOe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHUE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct m pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJUU Pa3BUTHS.

JdemoncTpanuu:

Tabmuipt 1 cxembl: «DOpMbl pa3MHOKEHUS OPraHU3MOBY», «JIBoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereratuBHOe pa3MHOKEHHE
pactenmit», «Jlenenue xkneTku OakTtepui»y, «CTpoeHHE TOJOBBIX KIIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsrii mukn», «Pemmukamus JJHK», «Mutos»,
«Meiio3», «IIpsamoe n HenpsMoe pa3BUTHEY, «l'aMeTOreHe3 y MIICKOIUTAIOIMINX 1
4eJnoBeKay, « OCHOBHBIE CTaIMA OHTOTE€HE3A.

ObopynoBanue: MUKPOCKOIIL, MUKpOIpenapaThbl «CrniepmaTo301/1b1
MJIEKOIIUTAIOLIEr O, «SHIeKIeTKa MIIEKONUTaImero», «Kapunoknnes B kierkax
KOpEIlIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/lenenue KIeTKu», MOJAEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MHTO3a B KIIETKaX KOHYHKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHass pabota Ne 4. «M3yueHue cTpOeHUs NOJOBBIX KIETOK Ha
TOTOBBIX MHUKpOIIpEnapaTaxy.

Tema 6. HacjieicTBEeHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

IIpeamet u 3amauu reHeTUKU. McTopust pa3BuTHsA reHeTUKU. Poiib nuronorun
U 3MOpHOJIOrMM B CTAHOBJIGHWU T'€HETUKU. BKilaj pocCHHCKMX U 3apyOeKHBIX
y4€HbIX B pa3BUTHE TE€HETUKU. MeToabpl TEeHETUKU (TMOPUIOJIOTHYECKU,
LHUTOT€HETUYECKHM, MOJEKYISIPHO-TeHEeTUYeCKUil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHMBOJIMKA, HCIIOJIb3yEMas B CXEMax CKpEIIMBAaHUM.

3aKOHOMEPHOCTHY HACJIEAOBAHUS MPU3HAKOB, YCTAHOBIICHHbIE I'. Mennenem.
MonoruOpusHoe CcKpemmBaHHe. 3aKOH €IuHO-00pa3us TUOpHUIOB MEPBOTO
nokosnenus. IlpaBwiio JOMHHMpPOBaHMs. 3aKOH pACUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTsl rameT. [loHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpellMBaHHWE. 3aKOH  HE3aBHUCHUMOIO  HAclIeOBaHUS
npusHakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUA.
AHanu3upyrolee ckperuBanre. Mcnonp30Banne aHAIM3UPYIOIIETO CKPEIMBaHUs
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerieHHoe  HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJEeI0BaHMIO TeHOB. HapylleHne cuemieHns reHoB B pe3yJibTare
KPOCCHUHI'OBEpa.

XpOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH. | 'eHeTHnYeCKne KapThl.



['enetuka mosia. XpoMOCOMHOE OMpeAesieHUuE moja. AyTOCOMBI U TMOJIOBBIE
XpoMocoMbl. ['oMorametrHeie W rereporaMeTHble oOpraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBoCTh. BHibl K3MEHUMBOCTH: HEHACJIEACTBEHHAs U HACJICICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTUKA
MO (UKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN psiZl ¥ BapHallMOHHAS KpUBasi.
Hopma peaxkuuu mpusHaka. KoJIM4eCTBEHHBIE M KAUECTBEHHBIC IPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAU(MUKAIIMOHHON U3MEHYHUBOCTH.

HacnencTtBenHas, uiaM TeHOTHIHYECKas, H3MEHUYMBOCThb. KoMOmHATHBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOMHATHUBHOMU
W3MEeHUYMBOCTA. MyTarmoHHasi \3MeHIHBOCTh. Kimaccudukamus MmyTaruii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U MPUYMHBI MyTalnii. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HaclieACTBeHHOM n3MenunBoctu H. 1. BaBuiona.

BHesiaepHasa HacaeCTBEHHOCTh M U3MEHUUBOCTb.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METObl T€HETUKHU
YeJI0BEKAa: T€HEAIOTHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUECKUHN, OMOXUMHYIECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHNE TCHOTHIIA:
MOJTHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBennbie 3a0ojieBaHUs 4YeOBEKa: TI'€HHBIE OOJIC3HH,
OONe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHeparthBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUMIBI
3I0pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PUIAKTUKYU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEIUIIMHCKON
T€HETUKH B MIPEJOTBPAICHUH U JICYCHUY T€HETUUECKUX 3a00JIeBaHUN YeIoBeKa.

JdemMoHncTpanun:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuios.

Tabmuiet ©W cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
IUATOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI U €ro ILUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JlurmOpuaHOoe  CKpelMBaHUEY,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meio3sy,
«B3auMonencTBUe  alUICNIbHBIX TE€HOB», «l'eHeTnueckue KapThl PACTCHUH,
JKUBOTHBIX U 4YeJoBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CLHEIUIEHHOTO C mnonom», «KapuoTumbel YenoBeKa UM KUBOTHBIX», «Buael
U3MEHUYMBOCTH», «MoaudukanroHHas HW3MEHYHBOCTHY, «HacrmemoBanue pesyc-
dbakTopay, «I'eHeTHKa rpynn KpoBu», «MyTalimoHHas: U3MEHUYHUBOCThY.

OGopynoBaHue: MoJieu-anmiuKanuu «MOHOTUOpUIHOE CKpEelIMBaHUEY,
«HenonHoe nmoMuHHMpoBaHUEe», «JluruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zoduna» (Hopma, MyTanuu
(dbOpMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox moCeBHO.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopaTtopHas pabota Ne 5. «3ydyeHue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTax.

JlabopaTtopHuas paborta Ne 6. «3ydyenne MoauUKAITMOHHOW N3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Jpo30(uiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CENEKUUH U JTOMECTUKALMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KYJbTYPHBIX pacTeHHUH. LIeHTpbl MPOUCXOXKACHHUS JOMAIIHHUX >KUBOTHBIX. Copr,
II0pOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBbIi U MHAUBUIYaIbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHW M KUBOTHBIX. OIlleHKa 53KcTepbepa. biM3kopoACTBEHHOE
ckpeuuBanue — HUHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YHMCTHIX JIMHUU.
['eteposuc, unu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHas rtulpunmzauus u €€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 u
MOJIyYECHHE TOJMIUIOUIOB. JIOCTMIKEHHSI CENEeKUUMU pAacCTeHUM, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib NPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiierounbie KyJbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHUM.
KiloHnpoBaHWe BBICOKONMPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKkoJioruueckue M dthyeckue  npobiembl. MO —  reHeruuecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBanHoB.

Tabmuubl 1 cxembl: Kapta «lIeHTpbl NPOUCXOXKACHUS M MHOTr000pa3us
KYJbTYpPHBIX pacTeHuit», «Ilopoasl TOMAlIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «Otnanéanas rudpunuzanus», «Padboter akanemuka M. ®@. MBanoBay,
«Ilomunnougus», «OO0bekThl OuoTexHONOTHNY, «KieTouHble KyabTYphl U
KJIOHHpOBaHKeE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsiKH TUIO0B U KOPHEIIJION0B JUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repobapuii «CembCKOX035HCTBCHHBIC PACTCHUS.



JlabopaTtopHble 1 npakTHYecKHe padoThI:

OKCcKypcHusi«OCHOBHBIE METOABI W JOCTHXKEHMSI CEJEKUUU PacTeHUl |
YKUBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENBHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaToOpuIo
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KITACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[IpeanocbuUlKM BO3HWKHOBEHHUS 3BOJIIOLMOHHOM TEOPUU. OBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMOJOTMU. BiusiHue 3BONIIOIMOHHONW TEOPUU HA PAa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa 3BOMONUU. [lameoHTOMOrMYECKHE: IOCIIEI0BATEIbHOCTD
NOSIBJICHUST BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuuus SMOPHUOHOB pa3HbIX BUJIOB
MO3BOHOYHBIX. (CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKyISIpPHO-OMOXUMUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTel y Bcex
OpPraHU3MOB.

OomonuoHHas Teopus Y. JlapBuna. IlpeanochUlKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIME CHIIBI 3BONIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOMNpEAEIEHHAsT W3MEHUYUBOCTD,
O6opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3BooIud (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxpossomtonus. [lomynsnus Kak eAUHULA BUAA U YBOJIOLIHH.

JBuxyue cuibl (hakTopbl) SBOMIONUHM BHIOB B MpHUpoJie. MyTallMOHHBIHI
IpoLEecC M KOMOWHATHBHAS W3MEHUYMBOCTH. llomynsiMoHHBIE BOJHBI U Apeid
reHoB. M301us 1 MUTrpanus.

EcrectBennbiii oTOOp — HampaBisoomui  (HakTop SBOJOIUUA. DOpPMEI
€CTECTBEHHOT0 0TOOpA.

[TprcnocoO0aeHHOCT, OpPraHU3MOB KakK pe3yibTarT 3BoJtonuu. [Ipumepsr
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U WANO-aAANTALUH.

Bunx wu BumooOpazoBanume. Kpurepuu Buga. OcHOBHble (HOPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJI0rH4eCcKoe.

MakposBomonusi.  PopMbl  3BOIOUMU:  QuUiIeTHYECKasi, JAUBEPreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[TpoucxoxeHne OT HecleNMAIU3UPOBAHHBIX NpenkoB. lIporpeccupyromas
crienranu3anvs. AganTuBHas paauanus.

JdemoHncTpanum:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmus! u cxembl: «Pa3BuTHe OpraHMYECKOro MUpa Ha 3emiey, «3apoAbIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cymectBoBanue», «EcrecTBeHHbIt 0TOOpP», «MHOroo6pa3ue COpTOB pacTeHHID»,
«MHorooOpa3ue  mopon  KuBOTHBIX»,  «[lomymsauumy,  «MyTauoHnHas
U3MEHYUBOCTB», «Apomopdo3sl», «Mnumoananramum», «OOmas nereHepanus»,
«/IBmkymue cuibl 3Bosonum», «Kapra-cxema wapuipyTta nyrtemectBus Y.
Hapsuna», «bopbba 3a cyuiectBoBaHue», «lIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHue», « IKOJIOTHYECKOE BUAO0OPAZOBAHUEY.

ObopynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKPACKH,
Ha0Op TUIOAOB M ceMsH, KoyuieKuusa «lIpumepbl 3aluTHBIX TPHUCIIOCOOTICHUNA Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBIEHUS IBOJIIOIUNY, 00BEMHAS MOEINb
«CTtpoeHue roJIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koiekuus «DopMbl COXPaHHOCTH
MCKONAEMBbIX JKMBOTHBIX M pacTeHui», wmonenb ammmkanus «llepekpécr
XpOMOCOM», BiaxHble npenaparsl «Pa3Butme Hacekomoro», «Passurtne
JATYIIKW», MUKponpenapat «Jpo3odpuna» (Hopma, MyTanuu (GOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuass padota Ne 1. «CpaBHeHuE BUIOB MO MOP(OJIOTHIECCKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE H pa3BUTHE KU3HH Ha 3em.Ie.

JlonayuHble IpEACTaBICHHMS O 3apOKACHUM >KW3HHA. HayuHble TIunoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M MNaHCIepMus. XUMHUYecKas
HBOMIOIMS. AOHMOTEHHBIM CHUHTE3 OpPraHWYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEpUMEHTAIIBHOE MOATBEPKICHUE XUMUYECKOU 3BOOMU. HavanbHble 3Tansl
ouonoruueckoi sBomouuu. ['unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE IIPOTOKJETKHU. lIepBble KIETKM M MX 3BOJIIOLUA.
@opMHUpPOBaHUE OCHOBHBIX I'PYMIT KUBBIX OPTaHU3MOB.

PazButue xu3zHu Ha 3emie mo spam u nepuongam. Karapxeil. Apxelckas u
nporepo3oiickas dpbl. I[laneosoiickas spa W €€ mNEpUOABl: KEMOPHUICKHUIA,
OPJAOBUKCKUH, CHITyPUUCKHM, T€BOHCKHM, KAMEHHOYTOJIbHBIN, TIEPMCKHHM.

Me3so3olickas 3pa ¥ €€ NePUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MNaJCOTC€HOBBIA, HEOTCHOBBIM,
AHTPOIOTEHOBBIN.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKUX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEIBHOTO W KHBOTHOTO MHpa. Apomopdo3bl y pacTeHuil u
XKUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHUE TPYII AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECcKOTO MHpa KaKk OTpakeHHE H3BONOUUHA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIOLHS Ye0BEKa. AHTPONOJIOTHs KaK HayKa. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH 4YejoBeKa. Meroasl H3ydeHHsl aHTpororenesa. CxoactBa u
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHUE YETOBEKA.

JBwxymme  cuibl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh UM €CTECTBEHHBIM 0TOOp. OOmiecTBEeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIIILICHUE, PEYb.

OCHOBHBIE€ CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMmenbid, YenoBek mnpsaMoxonsuui, YenoBek HeaHACPTAIbCKUM, YenoBek
pasyMHubIii. Haxonku uCKOIaeMblX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacTb
pacmnpocTpaHeHHs], 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYIHSL.

YenoBeueckne pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBAaTOpUabHAs),  MOHTOJOHUIHAsS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpeCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CYIIECTBOBaHHWs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kpurtuka pacusma.

JdemMoHncTpanun:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumniep, I'. FOpu, 4.
JapBuH.

Tabmuubl 1 cxembl: «Bo3HukHOBeHHMe CoyHEUHOM cucTembl», «Pa3BuTHe
oprannueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHas  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpEMEHHAsl CHCTEMa OpPraHUYECKOTrO MUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUS 4YEJIOBEKAa M YeJIIOBEKOOOPA3HBIX
00e3psin», «OCHOBHbIE MecCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moaw», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «YeloBeuecKrue pachl».

O6opynoBanme:  mymsku — «lIpoucxoxknenne — demoBeka»  (OIOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIJIETIKK WIIU
U300pKEHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YesOBEKa (KaMHHU-YOIMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHMYecKass Tabnuia, KoJuleKuus «DopMmbr
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUNY.

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHU U
YKUBOTHBIX B KOJUJIEKLIUSX).



OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUYECKUN My3€el).

Tema 3. Opranu3sMbl 1 OKpPYKaOLIIas cpea.

DKoJorus KaK Hayka. 3a/ladi ¥ pa3zelibl IKOJIOTUU. MeTo bl SKOJIOTHYECKUX
UCCIIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3/YIIHAs, MOYBEHHAs,
BHYTPHUOPTIaHU3MEHHAS.

Okonoruueckue ¢akropbl. Krnaccudukamus -sKonoruyeckux (HakTopos:
abuoTHyeckue, OMOTMYECKHE M aHTPOIOTeHHble. JIeiCcTBUE SKOJIOTrMYECKUX
(akTOpOB Ha OPraHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXXHOCTb. DOTONEPUOAN3M.
[TpucniocoOGnenust OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonoruueckue puTMmsl.

buotnueckue (hakTOopHI. Bunrnl OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHLIUA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyanu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKHUX B3aMMOJACWUCTBUN Ui CYIIECTBOBAHUS
OpPraHU3MOB B IPUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU mnonysiuuu. OCHOBHBIE IIOKa3aTeNu
NOMYJISILMU: YHMCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IMPUPOCT,
Murpanus. J[mHaMuka 4UCIEHHOCTH MOIYJISIUU U €€ peryJsisauus.

JdemoHncTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabnuupl n cxembl: kapta «IIpuponnbie 30Hb1 3eMan», «Cpeapl oOUTaHUA
opranusmoB», «®otonepuoauzm», «llonmymauun», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTU MOMYJISINH UHPY30puH-Ty penbki», «[IuieBsie nemnm.

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

JlaGoparopnas padbota Ne 3. «Mopdonornueckue 0COOCGHHOCTH PACTCHUM M3
Pa3HBIX MECT OOMTAHUS.

JlaGopartopHas padota Ne 4. « Bnusinue cBeTa Ha pOCT U Pa3BUTUE UYEPEHKOB
KOJIeyCcay.

ITpakTnueckast padora Ne 2. «Iloacuér NIOTHOCTH MOMYJISUUN pa3HbIX BUAOB
pacTeHU.

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buasl-nomuHaHTel. CBA3M B
OHOIIEHO3E.

Okosnorudeckue cucrteMel (skocuctemsl). Ilonstue 00 »skocucteme u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BEIIECTB U MOTOK 3HEPTUU B HKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTeMbI. [IWileBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTENW SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKHE
nupamMujibl: MPOIYKLUHMHU, YHUCIEHHOCTH, Ouomaccel. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISIUS, pa3BuTue. CyKiieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PeK. DKOCUCTEMAa XBOIHOTO
VI HIUPOKOJIMCTBEHHOTO Jieca.

AHTPONIOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBoctH 3kocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, coctaB M CTPyKTypa
ouocdepnl. KuBoe BemectTBO u ero ¢yHknuu. OcobeHHOCTH Onochepbl Kak
r100aNbHOM 3KOCHCTeMBbl. J[MHaMHueckoe paBHOBecM€ M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOr€0OXMMHUYECKUE KBl AIIEMEHTOB (YIJiepoJa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emiin. AHTpONIOTeHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOTIEMBI.

CocyuiecTBoBaHME PUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCcTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHUS] MPUPOJHBIMU pecypcaMu UM MX HUCHOdb30BaHue. JlocTuKeHus
OMOJIOTHUU U OXpaHa MPUPOJIbI.

JdemoHncTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpr u cxemsl: «lIumeBbie nenu», «buoneHo3: coctaB U CTPYyKTypay,
«IIpuponnbie coobmiectBay, «llenu nuTtanus», «IKoJOTHYECKass TUPAMUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buoneHo3 BomoéMa», «ArpouneHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JEWCTBHS Ha  IpuUpony», «BaxHenmme HMCTOYHHUKHU
3arpsiI3HEHMUS] BO3yXa U TPYHTOBBIX BO», «[louBa — BakHeWIIasi COCTABIAIOIIAs
ounochepr», «DakTopsl Aerpaganuu mousy», «llapHukoBbiil 3 dext», «DakTopbl
paaroaKTUBHOIO 3arpsis3HeHus: Ouocdepnl», «OO0mas crpykrypa Ouocheps,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBII 3kpaH Ouocdeps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot a3zora B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KOJIEKINH «buorieHo3y, «Bpeaurenu BakHeHIMX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYyp», Tepbdapuu W KOJUIGKIUMU PACTEHHH U
KUBOTHBIX, MPUHAIJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BHUJA,



Kpacnas kuura Poccuiickoit @enepanuu, H300paKE€HUS OXpaHIEMBIX BHUIOB
PaCTEHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 10
BMOJIOTMM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHUIA

Cornmacno ®I'OC COO, ycranaBmuBalTCi TpeOOBaHUS K pe3yibTaTaM
OCBOCHHSI  OOy4alONUMHUCA TPOTPaMM  CpPEIHEro OO0Iero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType AMYHOCTHBIX pe3yJIbTATOB OCBOEHHUs mpeamera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONUMUCS POCCUHUCKON
TPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/CNICHUI0, Hajlu4yhe MOTHUBAIMM K  OOY4YeHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTUYECKOTO
3HaHMS, TOTOBHOCTh U CIIOCOOHOCTHh OOYYAIOIIMUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENPHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMH, NPUCYLIIMMH CHUCTEME
OMOJOTMYECKOTO  00pa3oBaHUs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE IJIAHBI.

JIndHOCTHBIE PE3yNbTATBl OCBOEHUS MpeaMeTa «bHOJOTrus» JOCTUTAKOTCS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU 1I€HHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBWJIAMHU U HOPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT IIpOIIECCaM CaMOMNO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUs, pPAa3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, IATPUOTU3MA,
YBQXXEHHUS K 3aKOHY W IMPABOMOPSAKY, YEJIIOBEKY TPYJA U CTAPLIEMY IOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOrO OTHOIIEHUS K KYyJbTYpPHOMY HACJIEIUI0 U
TpaguUUsM MHOTOHAalMOHAJIbHOTO Hapoaa Poccuiickoir @Penepauuu, npupoae u
OKPYKaroLIEH cpelie.

JIn4HOCTHBIE pE3yJNbTAaThl OCBOCHHS ydeOHOro mpeamera «buomorusy
JOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarONuXCsl pyKOBOJCTBOBATHCS
cOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA W OMBITA JAESATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIPABICHUMN
BOCHUTATEJIbHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1)rpamaaHcKoro BOCIMTAHUS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIEroCcsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, yBaXKEHUE
3aKOHA U PABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MpPHU CO3JaHUU
y4eOHBbIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YUYHUTHIBATh B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKIACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX ¥ HCCJIEAOBATEIBLCKUX 3a7a4, YBaXXUTEIBHOTO
OTHOILIEHUST K MHEHMIO OIIMOHEHTOB TNpHU OOCYXKIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXIaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApOJay, YYBCTBA OTBETCTBEHHOCTH MEPE]
Poagunoii, ropmoctu 3a cBOM Kpau, CBOO PoauHy, CBOM S3bIK W KYJBTYpY,
MPOLLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEIUIO U MaMSATHUKAM MPUPO/IBI,
JNOCTUXEHUSM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUHCKHX Y4YEHBIX B CTAHOBJIEHHE U
pa3BuUTHE OHOJOTUU, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 u 3ammurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOILLICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOIO MPUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;



MOHMMAHHUE YMOIMOHATBLHOTO BO3/ICICTBHUSI )KMBOM MIPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢usnuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbSI U
IMOLMOHAIBHOTO 0JIATONOYYHs:

MOHMMAHUE W peanu3amusi 370poBOro u Oe3omacHoro oOpasza >KH3HU
(3m0poBO€  THUTaHHWE, COONIOJEHHME TUTHCHUYECKUX TPaBHJI U HOPM,
cOaaHCUpPOBAHHBI PEXUM 3aHATUH U OTAbIXa, peryispHas (dusuyeckas
aKTUBHOCTH), OEpPEHKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DU3UYECKOMY U NICUXUYECKOMY 370POBBIO;

MOHMMAHUE I[EHHOCTH TPABWJI HHIUBHAYaJIbHOTO ¥  KOJUIGKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYaIIUSX, YTPOXKAIOIINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOTr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MacTEPCTBA, TPYA0TIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOMU
HaIPaBJIEHHOCTHU, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITNIOJIHATH TAKYIO €SI TEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymed mpodeccun U peasru30BBIBATH
COOCTBEHHbIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa3OBAHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

HKOJIOTHYECKU I€JIECO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJIbTYphl: NPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYNKOB W OIIGHKM WX BO3MOXHBIX TIOCJICACTBUN IS
OKPYXKaIOLIEH CPEebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM W TyTeW ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyUYEHUU OUOJIOTUHU
3HaHWST W YyMEHUS TPU PEHICHUH TPoO0JIeM, CBS3aHHBIX C PaIMOHAIBHBIM
MPUPOONOIL30BaHNEeM  (COONIOZICHNE  TpaBWUJ  TOBEACHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECUS B DSKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChephl);



AKTUBHOE  HENPUITHE JEUCTBUM, NPUHOCAIIMX BpPEId  OKPYXKaroLIEH
IPUPOJIHON cpeie, YMEHUE MPOTHO3UPOBATH HEOIATrONMPHUSTHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HaJIM4KUE PA3BUTOIO KOJIOIMYECKOTO MBIIUICHHMS, YKOJIOTUYECKOM KYJIBTYPHI,
OIBITA NEeATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K y4aCTHIO B IPAKTHYECKOMN IEATEIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXAY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu@UuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPECTaBICHUS 00 OKPYXAIOUIeM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YENOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHUU MpodseM
COXpaHEHUs IIPUPOJHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTb PECypCcHble  NPOOJIEMBI  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTeH BBIXOJA U3 INIOOAJBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieueHuss  Imepexoja K  YCTOMUYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYYEHUMU OMOJOTMYECKMX 3HAaHUW B LEJAX
NOBBILIEHUS] OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUMOHAIBHOM T'PaMOTHOCTH OOydYarommuxcs, Gpopmupyemoin
IpU U3y4eHUH OUOJIOTHH;

IIOHMMAHHUE CYLIHOCTHM METOAOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMble 3HaHWs MJI1 aHalu3a H
OOBSICHEHUS SBJICHUN OKPY’KAIOLIEr0 MUpa U MPOUCXOJAUIMX B HEM M3MEHEHMH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAyYHBIX (DaKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIBIO ITOIYYEHHs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OWOJIOTMUYECKHUE 3HAHUS Ui
pelIeHns Mpo0JIeM B PeaIbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HaHUE I[ICHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IOJyYE€HUIO HOBBIX 3HAHUN MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeameTHbIe pe3yJibTaThl OCBOEHUs! ydeOHoro mpenmera «buonorusy»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMHUPOBAHUS MHPOBO33PEHUA OO0YUYAIOUIUXCS
MEXIUCHUIUTMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITHS, OTPaXKAroIIne
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIECC,
cucTeMa, Hay4dHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HaONIOJEHHWE, U3MEpPEHHe,  OKCIePUMEHT U  JAPYTHUX),
yHHUBEpCajdbHble Yy4eOHblE JeHCTBUS (IIO3HABATENbHbIE, KOMMYHHUKATHBHBIE,

peryJISITUBHBIE), obecrieynBaroIIme dhopMupoBaHue (yHKIIMOHATTLHON
TPaMOTHOCTH ¥ COIMATBHOW  KOMIIETEHIIMUOOYYAIOIIUXCSI,  CIIOCOOHOCTH
o0ydJarmuxcs MCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS W YHUBEpCadbHbIC Yy4YeOHBIC JCHCTBUS B
IIO3HABATEJIHON U COLUAIIBHON MPAKTHUKE.

MeranpenMeTHbIe pe3ybTaThl OCBOCHHUS IMPOTPAMMBI CPEIHET0 O0OIIero
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBJaanenue YHHBEpPCATbLHBIMU yueOHbIMH NMO3HABaTEJIbHBIMH
NeHCTBUSIMMU:

1)0a30Bble JIOrHUecKue AeHCTBUSA:

CaMOCTOATENIbHO  (popMynuMpoBaTh U aKTyaJIM3UpOBaTh  MPoOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh NPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHHS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Kiaccuukaiuu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUM (BBIJAEIATHh UX XapaKTEpHbIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C JIPYTUMH MOHATHUSIMM);

ONpPEACNISITh 1M JSATEeIbHOCTU, 3ajJlaBasi HapamMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTU C TOCTABICHHBIMU 1EJISIMU;

WCITOJIH30BATh OMOJIOTUYECKHUE TMOHATUS ISl OOBsICHeHUS (PAKTOB U SIBICHUUN
KUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICIbHbIC CpencTBa TSt MpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TakK€  NPOTHUBOPEUHMM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbI ¢ YYETOM aHaIN3a HWMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYpPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTh, OLIECHUBATH COOTBETCTBUE PE3YILTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBaTh M BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOJIEM.

2)0a30BbIe HCCJIEe0BaTEIbCKHE NeiiCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIEHUS MPAKTHUECKUX 3324, TIPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIOJIb30BaTh pPAa3jMyYHble BUABl JEATEIBHOCTH IO TOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEPIpeTalMH, MPeoOPa3OBaHUI0 M TPHUMEHEHHUI0 B Y4YeOHBIX
CUTYalUsX, B TOM YUCJIE MPH CO3JaHUM YUEOHBIX U COLUATBHBIX IPOEKTOB;

(dbopmMHupoBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU U METOJIaMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeUIeHHs, HAaXOAWTb apryMEHThI AJS JJ0Ka3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYEHHBbIE B XOJE€ pELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISATh LIEJICHANPABICHHBI MOMCK IEPEeHOca CPEACTB U CIOCOOOB
NEeNUCTBUS B MPO(HECCHOHATBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIbHYIO U MPAKTHUYECKYIO 00JIacTH
KHU3HEIeATEIIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIC MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOUHUKAX MHPOpMALUU (TeKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJSIPHOW  JHTEpaTrype, OWOJIOTHYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3INMYHBIX BUIOB U (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

dbopMyIUpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JIsI BBIMOJHEHUS YUEOHBIX
3a/ay;

mpUOOpETaTh OMBIT KCHOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajbHYr0  (opMy  MNpeAcTaBICHUS
ouosiorndeckor uHGopmaIuu (CxeMbl, TpauKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H ApyToe);

UCIIONIb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OvonornyeckoM HHPOpMALMEH: MPUMEHATh XUMHUYECKHEe, (QU3nYecKue u
MaTeMaTU4YeCKhe 3HaKU W CUMBOJBI, (HopMyJibl, aO0peBUaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HABaHWS W 3amUTHl  WH()OpMmaIuwy,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

1)o61menne:

OCYIIECTBIISATh KOMMYHHUKAITUHU BO BCeX cpepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYUIECTBY OOCYXKJaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIIbHO BBIMIOJIHEHUS TMpeiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYAaCTHUKOB
JMajora Wi JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpEACTBAa OOILICHHS, MOHMMATh 3HAYCHHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMATYaTh KOHQJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJCUCTBHS, MOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPpPEKTHOH popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHAA IeSITeILHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS NIPU PEIIeHUH YUeOHOMU 3a/1auu;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)JI0Tr0 WieHa KOJIJICKTUBA;



IPUHAMAThb LEIM COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ NOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrnpenenartb poid ¢ Y4ETOM MHEHHH Y4YaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOH pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHKA KOMAHIbl B
00wt pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHUBATH MWJIEH C TO3MLHWHA HOBW3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBjaeHre YHMBEPCANbHBIMH PeryJsaTUBHBIMU AeHCTBUSAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABICHHUS NpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YYEOHbBIX CUTYaIUSX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJEeBbIE W CMBICIOBBIC
YCTaHOBKM B CBOMX JCHCTBMUAX M IOCTYINKAax 110 OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIUECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTENbHON
NEATEBHOCTH U )KM3HEHHBIX CUTYaLNsIX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAH pPEIIeHUs MpoOJeMbl ¢ yu€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEATIOYTEHU;

JaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIMPOKOW HPYIULIUU B
pa3HbBIX O0JacCTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIM YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YIHTATOB LETSM;

BJa/JeTh HABBIKAMU  [O3HABATEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBMM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YJbTATOB H
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaIU3€ pe3yJbTaToOB
NEeATEIbHOCTH;

3)npunsitue cedsl U APYrux:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHThl JPYrMX IpU aHaJlu3e pPe3yJbTaTOB
NEeATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYI'UX HA OIINOKHY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenmeTrHble pe3ynbTaThl OocBoeHusi nporpaMMel COO mno Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yaeOHoro npeameta «buonorusn
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALINH U
IpeoOpa30BaHNIO 3HAHUM, BUbl JEATEIBHOCTH MO MOJIYYEHUIO HOBOIO 3HAaHUS U
OPUMEHEHUIO 3HAHUI B Pa3iMuYHbIX y4E€OHBIX CUTYalUsAX, a TaKXKE B PEaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenMerHble
pe3yJbTaThl MPEICTaBICHBI IO TOJaM O0yUYEeHHS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpenmera «buonorus» ¢ 10
KJlacce I0JKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHHM COBPEMEHHOIH €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKHUX U
3apyOeXKHBIX YyUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIHMOHAIHHOU
I'PaMOTHOCTH 4Y€JI0BEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71ay;

YMEHHE PACKPBIBATh COAEpKAHME OMOJIOIMYECKMX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BELIECTB M MpPEeBpallCHHE
SHEPruH), TOMEOCTa3 (CaMOperyJsiius), ypOBHEBAas OpPTaHU3ALUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEICHUE (PETPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHHE H3jaraTb OWOJIOTMYECKHE TEOpUU (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHasg JIOTMa MOJIEKYJSIpHON Ouosoruu), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. . BaBuinosa), onpenensitb rpaHULbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOCHNUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHHM, OpPraHU3alMs U TMPOBEIACHHE
OMOJIOTMUECKOTO  DKCIEPUMEHTa,  BBIABI)KEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOTYYEHHbIX



pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU TOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKapuoT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IPEBPALIEHUS 3HEPIUU B KIETKe, (pOoTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUAYaJbHOTO PA3BUTHUS OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh IOJIyYE€HHbIE 3HAHUS U1 OOBSCHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUSA MNPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eJbpl0 oOecreyeHus Oe30MacCHOCTH CBOEro 3/10pOBbS U 30POBbS
OKPYKAIOIINX JIOACH, COONIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui  PalUOHAJIbHOTO
IPUPOIOTIOIH30BAHUS;

yMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHEe 3aJaud Ha MOHO- H
IUTUOPUIIHOE CKpEIIMBAHMUE, CLEMJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHU/IHOTO CKpEIIMBAaHMs JJIs MpelCcKa3aHUsl HAcJIE€JOBAHMS MPU3HAKOB Y
OpraHHU3MOB;

yYMEHHE BBINOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPadOThI, COOIIOIAThH
npaBuiia npu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALHIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO0 IICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MACCOBOM MH(OpMaLMK, HAyYHO-IIOMMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJIOTHH,
MeAUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE U YCTHbIE COOOIIEHMUS,
0000111251 OMONOrMUYECKYI0 MH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOro mpeameta «buonorus» ¢ 11
KJlacce IOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS E€CTECTBEHHbIX HAayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeXKHBIX YyUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIHMOHAIHHOU
I'PaMOTHOCTH Y€JI0BEKa JUIsl pEIICHUs dKU3HEHHBIX 3aj1a4;

YMEHHE PACKPBIBATh COAEpKAHME OMOJIOIMYECKMX TEPMHHOB M IOHSITHIA:
BUJ, TIOMYJIALNS, TeHO(OH, IBOIIOLUS, ABMXKYIIME CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCIIOCOOTICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, TMPOIYIEHTbI, KOHCYMEHTBHI, PpEOYLEHThl, LEeNU MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

yMEHHE u3JaraTh OHOJOTHYECKHEe TEeOpUH (IBOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoiactBa K. M. Bboapa, uepemoBaHusi TJaBHBIX HANpaBICHUA U
nyteit sBomoruu A. H. CeseprioBa, yuenuns o 6mochepe B. U. Bepnanckoro),
OTIPECIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yMEHHE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONMCaHUE JKUBBIX CHUCTEM, MPOILIECCOB U SBJICHHM, OpPraHMU3alMs W TIPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIBIDKCHHWE  THIOTE3bI,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIYyEMbIMH BEIUYMHAMH, OOBSCHEHHE IMOJyYEHHBIX
pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICNSATh CYIICCTBEHHBIE MPU3HAKA CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, NOMYJSIHHA, MPOIYIEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOTeoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIEICTBEHHON
W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpPTaHW3MOB, JEWUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEpeHOoca
BEIIECTB M TIOTOKAa DHEPTMH B JKOCHCTEMAax, aHTPONOTEHHBIX HM3MEHEHHWHA B
IKOCHCTEMAax CBOEM MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOTr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHHE TPUMEHSTh TMOJyYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
MIPOIIECCOB W SIBJICHWM, /IS MPUHATHS MPAKTUUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPYKaIOIINX JIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BAaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PallMOHAIEHOTO TIPUPOIOTIOTH30BAHHS,

yYMEHHE peliaTh dJIeMEHTapHble OMOJIOTMYECKUe 3a7aud, COCTABIIATH CXEMBI
MEepEeHOCca BEIIECTB U IHEPTUU B IKOCHUCTEMAaX (LIeMH MUTAHUS);

yYMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPadOThI, COOIIOIAThH
npasuiia npu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BAHUEM;

yMEHHE KPUTHYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJEP)KAHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaThb  TIJO0OalbHBIE  SKOJIOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO IMO3UIINIO;

YMEHHE CO3/laBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6uoNIOrHUecKy0 MHPOPMAIUIO U3 HECKOJBKUX HUCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBoyacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aeioB U
n/m TeMNporpamMmbl Bcero Kontpoabubiepadorsl  IIpakTHyecknepadoTsl (1npporric)
o0pa3oBaTebHbIEpeCypChI
bu6mmoreka [IOK
! bronornaxaknayka 2 0-5 https://m.edsoo.ru/7f41¢292
) ’KuBbIe cUCTEMBI U UX ] bubmuorexa [JOK
OopraHu3anus https://m.edsoo.ru/7f41c292
3 XHWMHYECKUH COCTAB U CTPOEHUE 2 1 bubmmoreka [JOK
KJIETKH https://m.edsoo.ru/7f41¢292
bu6nuoreka [JOK
4 JKHSHEAICATE L HOCTEIICTKH 6 https://m.edsoo.ru/7f41¢292
PasmHoOxeHuE U
5 WHIUBUYaJIbHOE Pa3BUTHE 5 1 buGnnorexa LIOK
https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnencrBeHHocTh 1 2 15 bubmuorexa [JOK
U3MEHYUBOCTHOPTAaHU3MOB https://m.edsoo.ru/7f41¢292
7 CenexkunsiopraHu3MoB. 3 bubanorexa [HOK
OCHOBBIOMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 Pescppriocpens ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 14 0 4
I[TPOI'PAMME




11 KJIACC

Kosn4yecTBoyacos JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aeioB U (mudpoBbie)
n/m TEMIIPOTrPaMMBbI Bcero Kontpoabubiepadorsl  IIpakTuyeckuepadoTbl P
o0pa3oBaTebHbIEpPeCypChI
1 DBOIIOLMOHHAIONOIOT S 9 1 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHUE U pa3BUTHE 9 0.5 bubanorexa [HOK
KM3HH Ha 3emiie ’ https://m.edsoo.ru/7f41cc74
3 Opranusmel 1 5 1 bubmmoreka [JOK
OKpYy’Karomasicpeia https://m.edsoo.ru/7f41cc74
4 CooO1iecTBa u 9 bubmnorexa [JOK
3KOJIOTUYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> C3CPBHOCBPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 14 0 )5
I[TPO'PAMME )







ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne KosmuecTBovacos
- Temaypoxa Bee  Komrpomsmeie Tpasruseckue Jaram3ydy  DiaeKTpoOHHbIeHU(PPOBHIEOOPA30BAT
eHUs eJbHbIepecypChl
/ ro padoThI padoThbI
n
Bbu6nuoreka [JOK
1 buonorus B cucremenayk 1 https://m.edso0o.ru/863e6122https://m.eds
00.1ru/863e632a
MeToabl mo3HaHUS KUBOU
npuponsl. [IpakTuueckas
) pabota Ne 1 «cnonp3oBanue 1 0.5 bubnnorexka [HOK
pAa3JIUYHBIX METOIOB IPU https://m.edsoo.ru/863e6122
W3YYCHHH OUOJIOTUYECKUX
O00BEKTOBY
3 buonorunueckre cucTemsl, ) bubmuorexa [JOK
MPOLIECCH] U UX U3YUYECHHUE https://m.edso0o.1ru/863e6564
4 XHUMHUYECKUH COCTaB KJIETKH. | bubmnorexa [JOK
Bona u muHepanbHbie conu https://m.edsoo.ru/863e¢674¢
5 benku. CocTaB u cTpoeHue | bubmmoreka [JOK
OCIIKOB https://m.eds00.ru/863e6b72
depMeHTHl — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «3yuenue 1 0.5 bubnnorexa [HOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
¢bepmMeHTOB (Ha mpUMepe
amMmIIa3bl WIK KaTajaasbl)»




Bbu6nuoreka [JOK

KJIETKaX KOHYMKA KOpellIKa
JyKa Ha TOTOBBIX
MHUKpOIpenaparax»

7 v J
[JICBOJBL. JIHITHIRT https://m.eds00.1u/863¢6870
8 HyknennoBbiekucinotel. ATD bubmorexa HOK
https://m.edsoo.ru/863e6d5c
9 Hcropus n MeTo bl U3y4eHHS bubmmoreka [JOK
kietku. Knerounasreopus https://m.edsoo.ru/863e6e88
10 Knerka kak 11eI10cTHAs XUBast
cucrema
CrpoeHue 3ykapruoTUYECKOM
kietku. JlabopaTopHas paborta
Ne 2 «M3yuenue crpoeHus
. bu6mmoreka [IOK
KJIETOK PAaCTEHHH, )KUBOTHBIX,
11 ouGOR 1 GaKTenit To 0.5 https://m.eds00.ru/863e6ff0https://m.edso
P PHH TTOA 0.ru/863e716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OTIMICAHHC
12 OOMeHBeIEeCTBHINMETa00JIH3 bubmuorexa [JOK
M https://m.edsoo.ru/863e766¢
Bbu6nmuoreka [JOK
13 ) . X
OTOCHHTES. ACMOCHHTES https://m.edsoo.ru/863e7¢98
Bbu6nmuoreka [JOK
14 C) o0
HEPTETHHCCKIIODMEH https://m.edsoo.ru/863e7aae
JKu3HEeHHEIN UKIT KISTKU.
Jenenue knetku. MuTos.
Jlaboparopnas padota Ne 3
b K
15 «HaOmronenne murosa B 0.5 noamorexa LO

https://m.edsoo.ru/863e7dc4




16 Buocunres 6enka. Peakmus Bbu6nuoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e

17 Tpancnosauus — bubnuoreka [IOK
OnocuHTE30€eKa https://m.edsoo.ru/863e796e

18 HexknetounsieopMbiKU3HN — bubmmoreka [JOK
BUPYCHI https://m.edsoo.ru/863e7540

Bbu6nuoreka [JOK
DOopMBIPa3MHOKEHUSOPTAHU3
19 VOB https://m.edsoo.ru/863e81bo6https://m.eds
00.ru/863e831e
bu6nmuoreka [JOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO0pa3zoBaHue u pa3BUTHE
MTOJIOBBIX KJIETOK.
OrmtogoTBOpEHHUE. BuG LIOK
nOIMoTeKa

21 J1ab 6ota Ne 4 0.5

abopatopras pabota A2 https://m.edsoo0.ru/863e81b6
«M3yueHune cTpoeHUs MOJIOBBIX
KJIETOK Ha FTOTOBBIX
MUKpOTIperapaTax»

” WNHnuBuayaapHOEpa3BUTHEOPT bubmmoreka [JOK
aHU3MOB https://m.edsoo0.ru/863e8436
I'enetnka — Hayka o

23 HAaCJEACTBEHHOCTH U bubmmorexa [TOK

A https://m.eds00.ru/863e8612
W3MEHUYUBOCTH
3aKOHOMEPHOCTH

24 HACJICIOBAHUS [TPU3HAKOB. bubanorexa [HOK
Mounorubpumanoe https://m.edsoo.ru/863e8878
CKpEIIMBaHNE

25 Jurnbpunoe cKpenmBaHue. bubnnorexa [HOK

3aK0H HE3aBUCHUMOI'O

https://m.edsoo.ru/863¢89a4




HaCJICOAOBaHUA ITPU3HAKOB

26

CremieHHOe HacleJOBaHue
npu3HakoB. JlabopaTtopHas
pabota Ne 5 «3yuenue
PE3yJIbTaTOB MOHOTUOPUTHOTO
U IUTUOPUTHOTO CKPEIIMBAHUS
Y Ip0o30(UITBI HA TOTOBBIX
MUKpOIIperapaTaxy

0.5

Bbubnmuoreka [JOK
https://m.eds00.ru/863e8c60

27

I'enetuka nona. Hacnenosanue
HpI/IBHaKOB, CIICIIJICHHBIX C
I10JIOM

Bbu6nuoreka [JOK
https://m.eds00.ru/863e8c60

28

H3MeHYHnBOCTb.
HenacnencreenHnas
M3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6.
N3ydennemoanpukannoHHONH
3MEHYHBOCTH,
MMOCTPOCHUEBAPUAIIIOHHOT OPST
Jla U BapUallMOHHOUKPUBOW

0.5

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e8efe

29

Hacnencrsennas
M3MEHUYUBOCTh. JlaboparopHas
paborta Ne 7. «Ananus
MyTaIui y 1po30¢uisl Ha
TOTOBBIX MHKpPOIpErapaTaxy»

0.5

Bbubnmuoreka [JOK
https://m.edsoo.ru/863e8efe

30

I'eneTnkauenoBeka

Bbu6nmuoreka [JOK
https://m.edso0.ru/863e8d78

31

PesepBubIil ypok. O600meHE
o Teme «HacnencTBeHHOCTh U
W3MEHYHBOCTh OPTaHU3MOBY




1 Cenekius Kak HayKa U | bubmmoreka [JOK
rporecc https://m.edsoo.ru/863¢9214
MeToabl U JOCTUKEHUS

33 CEJICKIIUU PACTEHUM 1 1 bubmorexa [TOK

HI p https://m.eds00.ru/863¢9214
JKUBOTHBIX

34 buoTexHonorusakakoTpacabnpo | bubmnorexa [JOK

N3BOJCTBA https://m.edsoo.ru/863e€9336
OBUIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME




11 KJIACC

Ne KoimnuecTBouacos
Temaypoxa Bee  KoHTpobHbie Mpasrusecke Haram3yy  DjekTpoHHblenndppoBbIeoOpazoBaT
n/ eHus eJIbHbIepecypchl
I ro padoTshI padoThI
| OBOIONNS U METOABI €& 1 bubnuoteka [JOK
A3y4YCHUS https://m.edsoo.ru/863ea20e
) HcTopus pa3Butus 1 Bubmuotexa [JOK
MPEACTABICHUIN 00 YBOIOIIUN https://m.eds00.ru/863e9570
bubmmnoreka LIOK
3 Muipossomows ! https://m.edsoo.ru/863e9¢cle
[TomynsAnus kak
JJIEMEHTapHAas €IUHUIIA BHU/IA
4 u 3Bomtonuu. JlabopaTopHas 1 0.5 bubmmoreka [JOK
pabota Ne 1 «CpaBHeHHe ) https://m.edso0.ru/863e99c6
BUJIOB 110 MOP(OJIIOTUYECKOMY
KPUTEPUIO)»
BIDKYIIIUE CHIIBI
5 gHeMZHTapHLIe bakTopsI) 1 bubmorexa [IOK
https://m.edsoo.ru/863e9dad
ABOJIIOLIMU
6 EctectBenHsbIit 0TOOp 1 €ro 1 bu6nuoreka [IOK
bopmbI https://m.edsoo.ru/863e9ed0
Pe3ynbpTarsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTD
7 OpraHu3MOB U 1 0.5 bu6nuoreka [IOK
BUI000pa30BaHuUe. https://m.edsoo.ru/863e9fde
Jlaboparopuasipabota Ne 2
«OnucaHuenpucrnocodIeHHOC




TUOPraHu3sMa u
e€OTHOCUTEITFHOTOXapaKTepay

Hanpasnenus u

but6mmoreka [IOK

YCJIO0BCKAa

8 Iy TAMAKPO3BOJIFOLINU https://m.edsoo.ru/863e9cle
9 HeobOpaTtumocTbaBosonum
10 HcTopus xu3Hu Ha 3emiie U
METOJIbI €€ U3YUCHHUS
1 ['unoTe3sl MponCcX0XKACHUS bu6nuoreka [IOK
’KMU3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emiie 1o bubmuoreka [IOK
3paM M IepUoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTHTENTBHOTO U KUBOTHOTO
13 mupa. [Ipaktrueckas padbora 0.5 Bubmuotexa [JOK
No 1 «3yueHne uckonaeMbIx https://m.edsoo.ru/863ea8bc
OCTaTKOB pacTE€HUU 1
KUBOTHBIX B KOJUIEKIIMSIX)»
14 CoBpeMeHHasicucTeMaopraHu bubmmoreka [JOK
YECKOrOMHpa https://m.edsoo.ru/863ea48e
15 DBOTIOLIUSAYEIIOBEKA bubnuoteka [JOK
(aHTpOTIOTECHE3) https://m.edsoo.ru/863eac2c
16 JBmwxymuecusl (hakToOphl) bubmmoreka [JOK
AHTPOTMOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIECTaIMUIBOJIIOIIUNY
eJI0BEKa
UYenoBeyeckue pacsl U
18 MPUPOAHBIE aanTallu1 bubmmorexa IOK

https://m.edsoo.ru/863ecaea2




19

PesepBHeIil ypok. O600IIeHHIE
o TeMe «BO3HUKHOBEHUE U
pa3BHUTHE XKH3HUA Ha 3eMiie»

20

DKoJoruskakHayka

21

Cpensl oOuTanus u
AKOJIOTHYECKHE (PaKTOPHI

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

22

AOGuotuueckue GhaKkTopshI.
Jlabopartopnast pabora Ne 3.
«Mopdonornueckue
0COOEHHOCTH PAaCTCHHUH U3
Pa3HbIX MECT OOUTAHUS.
Jlabopartopnast pabora Ne 4.
«BrnustHue cBeta Ha POCT U
pa3BHUTHE YEPEHKOB KOJIEyCa»

0.5

bu6munoreka LIOK
https://m.edsoo.ru/863eb10e

23

buotnueckuedakropsr

bu6mmoreka [IOK
https://m.edsoo.ru/863eb348

24

OKOJIOTHYECKHE
XapaKTEPUCTUKHU MOMYJISILIIH.
[TpakTuyeckas padora Ne 2
«IToxcuér mmoTHOCTH
MONYJISLNI pa3HbIX BUOB
pacTeHui»

0.5

25

Coo0miecTBaopraHu3MoB —
OuoIIeHO3

but6mmoreka [IOK
https://m.edsoo.ru/863eb46a

26

OKOJIOTNYECKUECUCTEMEI
(9KOCHCTEMBI)

bu6munoreka LIOK
https://m.edsoo.ru/863eb46a

27

OCHOBHBIE TOKA3aTETH
3KOCUCTEMBI. DKOJIOTHUECKIE
MMUPaAMU/IBI.

bu6munoreka LIOK
https://m.edsoo.ru/863ebs5fa




CBOICTBa’KOCUCTEM.

Cykueccus

28 IIpupoIHBIEIKOCUCTEMBI 1

29 AHTPONOTr€HHBIEIKOCUCTEMBI 1

30 Bbuocdepa — 1 bu6nuorexa LIOK
riodanpHasIKOCHCTEMa3eMITH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTHUCYIIIECTBOBA | bu6nuoreka [IOK
HUsOnoCcheps https://m.edsoo.ru/863ebd 16

1 YenoBeyecTBo B 1
ounocdepe3eman

13 Cocy1iecTBOBaHUETTPUPOIBI U 1 bu6nuoreka [IOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O600meHNE

34 TeMmbl «Coo01IecTBa 1 1
9KOJIOTUYECKHE CUCTEMbI»

OBILIEE KOJIMYECTBO YACOB 34 )5

I10 ITPOIT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorwus, 10 xknace/ benses J.K., Jprmmr I'.M., Ky3uenosa JI.H. u npyrue;
nox penakuuei bensesa JI.K., Jpimmuna .M., AkiimonepHoe 00111ecTBO
«M3parenscTBO «IIpocBenieHne»

* buonorus, 11 xknacc/ benses JI.K., bopoaun [1.M., demmiui .M. u npyrue;
nox peaakuuen bensesa J[.K., Ipivmmna .M., AkuroHepHO€e 00111eCTBO

«3narensctBO «lIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
UHTEPHET

bubmoreka [JOK






