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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY IS
omnpeneseHus MoAX0J0B K (OPMHPOBAHUIO COJAEpP>KAaHUS Y4eOHOro TNpeaMera
«buonorusiy  coctaBmwiM: KoHuentyaneHble mnoioxenns PIroC 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 oOpazoBanusi B Poccuiickoit ®Denepanu, a TakKe 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,
PEKOMEHIyEMYIO TOCJEeI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4€Tom
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BATEIHLHOIO
mpoIiecca, BO3PAaCTHBIX OCOOCHHOCTEN 00YJarOIIIXCS.

B mporpamme mno Ouonoruu TakKe YUYMTBHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM U MPEIMETHBIM 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, Ojaroiapss 4yeMy 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 PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIUX 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 npenMera «buosiorus» MpoJuKTOBAHO HEOOXOJIMMOCTBIO 0oOecreueHus



YCIIOBUH JIJIsl pEIICHUs] OJTHOM M3 aKTyalIbHbIX 3aJ1a4 IIKOJBLHOTO OMOJIOTHYECKOTO
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
NPEJCTaBICHUAMU U3 IPYTUX Y4€OHBIX IMPEAMETOB, B YACTHOCTH, GU3NUKU, XUMHU
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
YeJIOBeKa B OKpY’KalolUIe NMPUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
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
OTIIMYUTETILHBIX OCOOEHHOCTAX KMUBOM MPHUPOBI, 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 CIICAYIOIIUX 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 Mpollecce aHaliuW3a JAaHHBIX O MyTSIX 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».



Jlst 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:

[Ipaktuueckas padota «lcnosb30BaHUE PA3TUYHBIX METOJIOB MPU U3YUYEHUU
OMOTOTHYECKUX 0OBEKTOBY.

Tema 2. )KuBble cucTeMbl U HX OPraHM3aLM.

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

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ue. YpOBHU OpraHU3aluU OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpanum:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKH KU3HWY», «YPOBHU OpPraHHU3aluU
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 ¥ 3aMEHUMbIE AMUHOKHUCIIOTB. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYyJibl (IlepBUYHAs, BTOpUYHAs, TPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMe cBoWcTBa OenkoB. buonormueckue
byHKIUN OETIKOB.



depmenTsl — Owonormdeckne Karanm3aTtopbl. CTpoeHue QepmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunocts. KodepmeHnTsl. Butamunsbl.
OTnuunst JepMEHTOB OT HEOPTAHUYECKUX KaTalTu3aTOPOB.

YraeBoasl: MoHocaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCupud03a),
aucaxapujibl - (caxaposa, JaKTO3a) UM ToJMcaxapuibl (Kpaxmall, TJIUKOIeH,
HesToa03a). 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 TMNPU3HAKH 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 opraHouabl kieTku: JIIC, anmapar I'onabmxu,
au30CcoMBl.  [loyaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[TpoucxoxaeHne MUTOXOHApWA W miacTua. Buasl mmactua. HememOpanHbie
OpraHOMWJbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. QDyHKIIMU 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»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpOoeHHE MNPOKAPUOTUYECKON KIETKHY,
«CtpoeHue siipa KIEeTKN», « Y TIeBOAbDY, «JIMIuasD.

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

Tema 4. ’KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BeIlIecTB, Wi MeTab0Iu3M. AcCUMUIIALMS (TIIIaCTUYECKU OOMEH) U
JUCCUMUJISIIUA (PHEPreTUUecKuii OOMEeH) — JIB€ CTOpPOHBI €IMHOro IIpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabonu3ma.

Tunel oOMeHa BemecTB: aBTOTPOGHBIN 1 reTepoTpodHbii. Pombs dhepmeHTOB
B 0OMEHE BEIECTB U MPEBPAILLEHUN SHEPTUU B KIIETKE.

®ortocunTte3. CperoBas W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
doTtocunTeza. DpdexTuBHOCTh PoTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3a IS )KU3HU
Ha 3emsie. BausiHue ycnoBuii cpenbl Ha (DOTOCHMHTE3 U CTIOCOOBI MOBBIIIICHUS €r0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTEe3. XEeMOCUHTE3UpYIole OakTepuu. 3HaUYEHUE XEMOCUHTE3a IS
YKW3HU Ha 3eMJI€.

DHepreTruecknii oOMeH B KJeTke. PaciierieHune BemiecTB, BBIACICHUE U
AKKyMYJUPOBAHHE DSHEPrUM B KJIETKE. OTambl JSHEPreTUYECKOrOo OOMEHa.
['mukonu3. bpoxxenue u ero Bunbl. KuciopoaHoe OKHCIEHHE, UM KIETOYHOE
JIbIXaHHE. OkucnauTeIbHOe dhochopunupoBanue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

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

Heknerounsie ¢popmel xu3Hu — BUpychl. Mctopus otkpeitust Bupycosn (/. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BMY) — Bo3Oyautens CIIM/Ia.
OOpatHast ~ TpaHCKpuWIIIUsS, peBepTaza u  uHTerpaza. lIpodumakrrka
pactpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIA.

JdemoncTpanum:

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

Tabmuupbl u cxembl: «Tunel nutaHusy, «Meradonusm», «MuUTOXOHAPUS,
«OHepreTnyeckuii oOMen», «Xmoporutacty, «Dotocuntes», «Ctpoenue JIHK,



«Ctpoenre u QPyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH UKk Bupyca CIIN/a,
oaktepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», MoJenb cTpykTypsl JJTHK.

Tema 5. PasmHoKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Kierounplii 1UKI, WX >KU3HEHHBIM 1MWK KieTku. MHTepdaza m MUTO3.
[Ipouieccol, mpoTekaromue B uHTepdaze. Perumkanusa — peakuuds MaTpUYHOTO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JIMTTON THBIN M TalJIOMJIHBIM  XPOMOCOMHBIE Ha0OPBI. Xpomatuisl.
[{uTosiOrMUECKHE OCHOBBI PAa3MHOXKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpPTraHU3MOB.

Henenue knetkn — muto3. Craguu murtosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTUYECKUI CMBICIT MUTO3A.

[Tporpammupyemasi TuGesb KJIETKA — aromnTo3.

dopmbl pa3MHOKEHUSI OPTraHU3MOB: OecIoyioe U mojoBoe. Buabl 6ecnonoro
Pa3MHOXKEHUS: [JEJIEHWE HaJABOE, II0YKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHMPOBAHUE
OpPraHu3MOB, €T0 3HAYECHHE JJI CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €TO OTINYHS OT OECIIONOTO.

Meiio3. Cragun wmeniosa. IIpoueccel, Mpoucxoasiiyue Ha CTaausX Meio3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bBHOJIOTMYECKHUU CMBICT H
3HaYCHUE MeNo3a.

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBbie kene3bl: CeMEHHHKH U SUYHUKA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIIETOK — TameT (CrepMaro30ujl, SIMIEKIIeTKa) — CIepPMAaTOreHe3 U OBOIEHE3.
OcoOEHHOCTH CTPOEHHS SAMIIEKIETOK U crepMaro3ouaoB. OmiogoTBOpEHUE.
[TapTeHorenes.

NunuBunyanpHOoe pa3BuThHe (OHTOTEHE3). OMOpPHOHANIBHOE  pPa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHA Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, ractpyisiuus, opraHoreHe3. [loctamOpuonanbHOE pa3zBuTHe. THUIIBI
NOCTAIMOPUOHANIBHOTO Pa3BUTHS: TMpsMoe, HempsiMmoe (JIMYMHOYHOE). BrnusHue
cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHHM, CTaJANU Pa3BUTHSL.

JdemoHncTpanum:

Tabmuiel u  cxembl: «DOpMBI pa3sMHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOAOTBOPEHHUE Y [IBETKOBBIX pacTeHHU», «BereraTuBHOE pa3MHOXKEHHUE



pacteHui», «Jlenenne xieTkn Oaktepuit», «CTpoOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpomocombly, «Knetounsrii nuukmy», «Pemmukamus JJHK», «Murtos»,
«Menosy», «llpsmoe u HenpsaMoe pazButue», «l'aMeroreHes y MIEeKONMUTAKOMNX U
4enoBeKka», «OCHOBHBIE CTA/IMM OHTOTEHE3a.

O6opynoBanue: MUKPOCKOTI, MHUKpONpenapaTsl «CniepmaTto30u bl
MJICKOIIATAIOLIETOY, «SMIEKIIETKa MIIEKONUTAOMEro», «Kapuokunes B kinerkax
KOpEIIKa JyKa», MarHuTHAas MOJEJb-alIuIMKanus «/leieHne KIEeTKn», MOJEIb
JHK, monenp meTada3zHoit XpOMOCOMBI.

Tema 6. HacsieACTBEHHOCTh 1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mictopus pa3Butus reHeTUKu. Poibs nuronoruu
¥ OMOpPUOJIOTUM B CTAaHOBJICHWHM TE€HETUKH. BKiIam poCCHICKHX M 3apyOeHBIX
y4EHBIX B pa3BUTHE TEHETHKU. MeToapl TeHeTUKH (THOPUI0IOTHYECKH,
UTOTEHETUYECKUM, MOJEKYISIpHO-reHeThuYecKkuii). (OCHOBHBIE TI'€HETUYECKHE
NOHATUS. ['eHeTHUecKass CHMBOJIMKA, UCTIOJIb3yEMasl B CXeMaX CKPEIIMBAaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, yCTaHOBIIEHHbIE . Menaenem.
MonHoruOpuaHOe CKpemMBaHue. 3aKOH €IMHOO0Opa3usi THOPUIIOB TEPBOTO
nokoneHus. IIpaBuno gomMuHUpOBaHMsS. 3aKOH pACIICIUICHHS TPU3HAKOB.
['unoTe3a ynctoTel rameT. [1oJIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpellMBaHWe. 3aKOH  HE3aBUCUMOTO  HaclieJ0BaHUs
npu3HakoB.  llUTOreHeTHMYeCKME  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytolee ckpenmpanue. Mcnoap30BaHrne aHAIM3UPYIONIETO CKPEIIUBAHUS
JUTsl OTIpEIeNIeHUsI TEHOTHUIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBAHMIO T€HOB. HapylieHue cuerieHns: TeHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. [ eHETHUECKUEe KapThl.

['eneTuka nosia. XpoMOCOMHOE ONpEAEICHUE Moa. AyTOCOMBI U IMOJOBBIE
XpOMOCOMBI. ['OoMOraMeTHble W TreTeporaMmeTHele opraHu3mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHnunBOCTh. BUBI N3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HW3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOAU(PUKAIMOHHON U3MEHUYMBOCTU. BapualimoHHbIN sl M BapUallMOHHAS KPUBAS.
Hopma peakunu npusHaka. KonndecTBEHHbIE M KAauyE€CTBEHHBIE MPHU3HAKU M HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHNBOCTH.

HacnencTBennas, wiaM TEHOTUNIMYECKAs, W3MEHYMBOCTh. KomOWHaTHBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOMHATHUBHOMU
U3MEeHUYMBOCTU. MyTanmoHHasi u3MeH4YnBOCTh. Kitaccudukaius MmyTaiuii: reHHbIe,
XpPOMOCOMHbIE, FTeHOMHBIE. HacToTa ¥ MpU4KMHbI MyTauuid. MyTareHHbie (GaKkTOpBhI.
3aKOH TOMOJIOTMYECKUX PSAIOB B HacieAcTBeHHOW n3menunBocty H. . BaBuiosga.



BHesaepHas HaCIeCTBEHHOCTh U U3MEHUYHBOCTb.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOIbl T€HETUKHU
YeJI0BEKAa: T€HEAIOTHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUCCKHUN, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-TE€HETUUECKH. CoBpemeHHOE ONpeIeIICHNUE reHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[T11P-ananu3a. HacnenctBennble 3a0ojieBaHMsS 4YeEJIOBEKAa: TI'CHHBIE OOJIC3HH,
OONe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue W TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIHIBI
310pOBOTr0 00pa3a >KU3HH, AUATHOCTUKU, MPO(UIAKTUKHI U JICUCHUS] TeHETUUYECKUX
Oone3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHE. 3HAUYEHUE MEAUIIMHCKON
T€HETUKHU B MPEJOTBPAIICHNN U JICUCHUH TEHETUIECKUX 3a00JIEBaHHI YEJIOBEKA.

JdemMoHcTpanun:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuios.

Tabmuumbr w  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAaHWE H  €T0
IATOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI W €ro ILUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JlurmOpuaHOe  CKpelIMBaHUEY,
«lluTonornyeckue  OCHOBbI  JAUTHOPUAHOTO  CKpelluBaHus»,  «Meosy,
«B3auMoencTBUEe  alUICNIbHBIX TE€HOB», «l'eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX WU 4eJIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CLHEIUIEHHOTO C mnonom», «KapuoTumel YelnoBeKa UM KUBOTHBIX», «Buabl
U3MEHUYMBOCTH», «MoaudukaloHHas W3MeHYMBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAS U3MEHYUBOCTD.

O6opynoBanue: MoAeNU-aANIIUKAIMK «MOHOTHOPUHOE CKpELIUBAHUE,
«Hemonnoe nomuHupoBanue», «JurubpumHoe ckpemmBanue», «llepexpéct
XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «Jlpo3oduna» (HOpma, MyTanuu
(bopMBI KPBLUIbEB U OKPACKH Telia), repOapuii «I'opox moceBHOI».

Tema 7. Cenexnusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOUECC. 3apOKJICHHUE CEJNEKIUH U JIOMECTUKALIMS.
Yuyenue H. UW. BaBwimoBa 0 1eHTpax TNPOUCXOXKIEHUS H MHOTOOOpa3us
KYJbTYpPHBIX pacTeHui. LIeHTphl MPOUCXOXKIECHUSI TOMAIIHUX >KUBOTHBIX. CopT,
OpOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U UHAUBUAYAJIbHBINA OTOOPHI B
CEJIeKIIMM pPacTEeHU U KUBOTHBIX. OIlleHKa 3KcTepbepa. biIM3KopoACTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras nmuHusg. CKpemmMBaHUE YHCTHIX JIMHUU.
['ereposuc, wiu rubpunnas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otrnanénnas rtuOpuau3anuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYyYECHHE TOJMIUIOUJIOB. JIOCTMIKEHHSI CENEeKUMU pAacTeHUM, MXWUBOTHBIX U
MHKPOOPTaHU3MOB.



buorexHosoruss Kak oTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpHs. OTambl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiierounbie KyJbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHHM.
KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

DKoJlorMueckue M dTthueckue  npobiembl. MO —  reHeTruuecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneyenko, M. .
HNBanHoB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKACHUS M MHOTr000pa3us
KYJbTYpHBIX pacTeHuit», «Ilopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «Otnanéanas rudpuauzanus», «Padboter akanemuka M. @. MBanosay,
«Ilomunnougus», «OO0bekThl OuoTexHoNOTUN», «KierouHble KyabTYphl U
KJIOHHpOBaHHeE», « KOHCTpynpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJISIKH TUIOZIOB ¥ KOPHETIIIONOB JUKHUX (DOPM H KYJIBTYPHBIX
COpPTOB pacTeHuil, repobapuii «CenbpCKOX0351HCTBEHHBIC PACTCHUS.

11 KITACC

Tema 1. JBorOMOHHAsE OHOJIOTHA.

[IpeanocbuUIKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUHU. OBOJIOLUOHHASA
Teopusi U €€ MecTo B OMONOrvM. BiusiHuEe 3BOJIIOLNMOHHON TEOpPUM HA pPa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenscTtBa 3BOMONUU. [lameoHTONOrMYECKHE: IOCIIEI0BATEIbHOCTb
NOSIBJICHUS BHUJOB B HaAJCOHTOJIOIMYECKOM JIETONMMUCH, IEPEXOAHBIE (POPMBIL.
buoreorpaguyeckue: cxoacTso U paznuuue ¢payH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOpUoONOrHUecKue: CXOACTBA W pa3inuus SMOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJOTWYHbBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKyISIpHO-OMOXUMUYECKHE: CXOICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y Bcex
OpraHU3MOB.

OpomounoHHas Tteopus Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHMS
napBUHM3MA. J[BIDKyIIME CHUIIBI 3BOJIONMU BHUAOB Mo JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHE NIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIeIEHHAss MU3MEHUYUBOCT,
O0opb0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus Bosonuu (CTI) 1 €€ OCHOBHBIE MOJIOKEHHUS.

Mukposontonus. [Tonmynsuusa kak equHULA BUAA U 3BOJIIOLIMH.

JBuxyuie cuibl ((hakTopbl) SBOMIONUHM BHIOB B IpHUposie. MyTallMOHHBIHI
IpoLecC W KOMOMHATHBHAs W3MEHUYMBOCTb. llomynsnuoHHBIE BOJIHBI U Apel(
re”oB. M3oisnus u Murpanus.



EctectBennblii oTO0p — Hampapistonmii  (aktop sBomonuH. DPOpMBI
€CTECTBEHHOTO 0TOOpA.

[TprcnocoO0aeHHOCT OpPraHU3MOB KakK pe3yibTaT 3BoJionuH. [Ipumepsr
IPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop(03bl U UANOAJANTALNH.

Bun wu BugooOpasoBanume. Kpurepunm Buga. OcHOBHbIE  (OpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOTrHIECKOE.

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QuUIETHYECKAs, JUBEPreHTHas,
KOHBEPreHTHas, napauienbHasd. HeoOpaTuMocTh 3BOIIOLUY.

[IpoucxoxaeHne OT HeCNeNMAIN3UPOBAHHBIX NpenkoB. lIporpeccupyromas
crienuanu3anys. AanTuBHAs pagualus.

JdemMoHcTpanun:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mrouiep, A. H. CeBepuios.

Tabnunp! 1 cxemsl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiiey, «3apobIIIn
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukcy», «®Dopmbl  O0OpbObI 32
cyliecTBoBaHue», «EctecTBeHHBIM 0TOOP», «MHOrooOpasme COpTOB PAaCTEHUI,
«MHorooOpasue  mopon  KuBOTHBIX»,  «[lomymsuumy,  «MyTanuoHnHas
U3MEHUYUBOCTB», «Apomopdo3sl», «Mnmoananranum», «OOwmas aereHepanus»,
«/IBmwxymue cwibl 3Bosonun», «Kapra-cxema Mapmpyra nytemecTtsus Y.
Hapsuna», «boppba 3a cymecTBoBaHue», «lIprCIOCOOIEHHOCT, OPTAaHU3MOBY,
«I'eorpaduueckoe BupooOpazoBaHue», « IKOJIOTUYECKOE BUI000OPA30BAHHE).

OO0opynoBaHue: KOJUIEKIUSI HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH,
HaOOp IUIOAOB M ceMsH, KoiuieKuus «lIpumepbl 3aluTHBIX TPUCIIOCOOIEHUN Y
AKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPABICHUS SBOJIIOLIMHU», OObEMHAs MOJENb
«CTpO€HHE roJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduueckass kapra wmupa, Koiekuus «DopMbl COXPaHHOCTH
VCKOINIAEMBbIX JKMBOTHBIX W pacTeHui», Mozenb amumkanus «llepekpécr
XpOMOCOM», BIIaHble Impenaparsl «PasButue Hacexkomoro», «Passurne
JSTYHIKWY, MUKporpenapat «/Ipozoduna» (Hopma, MyTarmu (GOpMbl KPBUILEB U
OKpacKH Teja).

JlabopaTopHble U npakTHYecKHe padoThI:

JlaboparopHas pabora Ne 1. «CpaBHeHuE BHIOB 1O MOP(OIOrHUECKOMY
KPUTEPHUIO».

JlabopaTtopHuas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMe M Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHBlEe TPENCTABICHHUS O 3apOXKACHMM >KU3HU. HayuHple rumnoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M mNaHcHepMusa. XHUMHUYECKas
3BOJIOLIMA. AOHUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYEeCKHX.



OKCNEpUMEHTAIBHOE MOATBEPKICHHE XUMHYECKOM 3BOOMU. HavanbHble 3Tansl
ouonoruueckor ssomouuu. I'unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKH U HMX SBOJIIOIHS.
@opMHUpPOBaHUE OCHOBHBIX I'PYIIT KUBBIX OPTaHU3MOB.

PazButune xu3zHu Ha 3emie mo spam u nepuonaam. Kartapxeil. Apxelckas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepUOABl: KEMOPHUICKHUIA,
OPJAOBUKCKUU, CHITyPUUCKHM, T€BOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHHM.

Me3o3olickas 3pa ¥ €€ NepUoIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickas 93pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
aAHTPOIIOTEHOBBIN.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKUX mpoueccoB. OCHOBHBIE 3Tallbl
3BOJIIOLIUM PACTUTEIBHOTO M >KUBOTHOrO Mupa. Apomop¢o3bl y pacTeHUd u
XKUBOTHBIX. [l0siBIIEHME, pacliBET U BBIMUPAHUE TPYIIT KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYecKOTO0 MHpa KaKk OTpakeHHE H3BONOUUA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

DBOJIOLHS YeTOBEKA. AHTPONOJIOTHs KaK HayKka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH 4YeJoBeKa. Meroasl H3ydeHHsl aHTpororesesa. CxoacrBa u
pa3InyYKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHUE YETOBEKA.

JBwxymme  cuibl  (pakrtopsl) — aHTpornorene3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbIH 0TOOp. OOmlecTBeHHbI 00pa3  JKU3HH,
U3rOTOBJICHHE OPYAUH TpyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIFOIIMU YEJIOBEKA: aBCTPAJONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsuuvi, YenoBeKk HeaHACPTAIbCKUM, YenoBek
pasyMHubIii. Haxonku uCKOIaeMblX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacTb
pacnpocTpaHeHHs], 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYIHSL.

YenoBeueckne pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpaswmiickas),  HErpo-aBCTpaJioMjHas  (PKBaTOpUalibHAs),  MOHTOJOUIHAS
(a3uarcko-amepukaHnckasi).  UepTsl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJOBEYECKUX pac K YCIOBHAM CYIIECTBOBAaHMS. ENMHCTBO 4YEIOBEYECKHX pac.
Kpurtuka pacusma.

JdemMoHcTpanun:

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

Tabmunpl n cxembl: «Bo3nuknoBenme CollHEUHOH cucTeMbl», «Pa3Buthe
oprannueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHas  KIIETKay,
«IIpokapunotnueckast kietka», «COBPEMEHHAs] CHCTEMA OPraHUYECKOTO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPa3HBIX
00e3psin», «OCHOBHBIE MecCTa MaJCOHTOJOTMYECKUX HAXOJOK MPEIKOB



COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moaw», «lpesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeYecKrue paco».

O6opynoBanne:  mymsku — «lIpoucxoxknenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIJICTIKH WIIU
U300pKEHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YesoBeKa (KaMHU-YOIMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHMYEcKass Tabnuma, KoJuleKuus «DopMbr
COXPAHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJJIEKLIUSAX).

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

Tema 3. Opranu3mMbl 4 OKpYy:KawInas cpeaa.

DKOoJNOorus KaK Hayka. 3aJjauu U pa3Jesbl SKOJOTHH. MeToabl IKOJOTHUECKUX
UCCJIEI0OBAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3YIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Oxonoruueckne (akropel. Kiaccudukanus skxonoruuyeckux (HakTOpOB:
abnoTtnyeckre, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(GhaKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buosornueckue puTMsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHLIUA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. lapasutusm, koomnepanus,
MyTyanu3M, KOMMEHCaNIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHEe OWOTHUYECKUX B3aUMOJEWUCTBHM JIi CYHIECTBOBAHUSA
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKHA momysiuud. OCHOBHBIE IOKa3aTeian
NOMYJISILMUA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IMPUPOCT,
Murpanus. J[MmHaMuka 4ucIeHHOCTH MOMYJISIIUUA U €€ PeryJisiusl.

JdemoncTpanuu:

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

Tabmumbr u cxemsl: kapta «[Ipupomusie 30HBI 3eMany, «Cpeasl oOUTaHUS
opranusmoB», «®otonepuoauzm», «llonmymauun», «3aKOHOMEPHOCTH pPOCTa
YUCJIICHHOCTU NOMYJSInU HHDY30puu-Ty penbkuy, «Ilumiessie nenm.

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

JlaGoparopnas pad6ota Ne 3. «Mopdonornueckue 0COOCGHHOCTH PACTCHUM U3
Pa3HBIX MECT OOUTAHUS.



JlaGopartopHas padota Ne 4. « Bnusinue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIeyCay.

[TpaxTrueckas padora Ne 2. «Iloacuér MIOTHOCTU MOMYJSIUN pa3HBIX BUAOB
pacTeHUu.

Tema 4. CooOmiecTBa ¥ 3K0JIOrH4YeCKHE CUCTEMBbI.

Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAS,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
OHUOIIEHO3E.

Dkoyioruueckrue cuctembl (dkocuctembl). IloHstne 00 »sKocucTtemMe u
ouoreonieHoze. DOYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYILIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduyeckue (mumieBbie) YPOBHM SKOCHUCTEMbI. [IWileBble LI€MM U CETH.
OCHOBHBIE TIOKAa3aTeNu SKOCHUCTEMbI: Omomacca, NPOIAYKIHUsA. DKOJIOTHYECKUE
nupamMuibl: MPOIYKLUMHU, YHUCICHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOWYMBOCTb, CAMOPETYJISIIHS, pazButue. CyKieccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03P M PeK. DKOCUCTEMa XBOIHOTO
WA HIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTrE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazne kak ¢aktop ycToHYMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenune B. U. Bepnaackoro o ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rJ100aJIbHOM JKOCHCTEeMBbl. J[MHaMHueckoe paBHOBecMe€ M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIEMEHTOB (yIiieposa,
a3oTa). 30HAIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoredecTBo B Onochepe 3emiin. AHTpONOTeHHBIE U3MEHEHHs B Ouocdepe.
['moGanbHbIE IKOJIOTHIECKUE TIPOOTIEMBI.

CocyuiecTBOBaHHE PUPOIBI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa ycToWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHUs] MPUPOJHBIMU pecypcaMd U MX HUCHodb30BaHue. JlocTuKeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JdemMoHcTpanun:

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

Tabnuupbl u cxemsl: «llumeBbie nenu», «bUoLEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbsie coobmiectBay, «llenu nuTtanusy, «IKoJOTHYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buoneno3 BomoéMa», «ArpouneHo3», «lIpumepHsbie



AHTPONIOTEHHBIE  BO3JIEWCTBHS Ha OpuUpody», «BaxHenmme HMCTOYHHKHU
3arpsi3HEHHUS] BO3[yXa U TPYHTOBBIX BO», «IlouBa — BakHeWIIas COCTABIAIOIIAsS
ouocheps», «Daktopsbl aerpaganuu nouBy, «IlapHukoBelil 3pdexT», «DakTops
paarMoaKTUBHOIO 3arpsi3HeHus: Ouocdepnl», «OO0mas crpykrypa Ouocheps,
«Pacnipoctpanenue >ku3HHM B Ouochepe», «O30HOBBIM »dKpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocdeper», «kKpyroBopot a3ota B mpupoze».

ObopynoBanue: Mojenb-anmnKanus «TunuuHeie OHOLEHO3bI», Tepbapuit
«PacturenbHble coobmiecTBa», Komiekuun «buonenosy, «Bpenurenu BaxkHenmmx
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJBTYp», TepOapuu M KOJUIEKIUHM PpPacTEeHUH H
KUBOTHBIX, MPUHAJIEKAIIME K Pa3HbIM 3KOJOTMYECKUM TIpyIIaM OJHOTO BUA,
Kpacnas kuura Poccuiickoit @enepanuu, HU300paKE€HUS OXPaHIEMBIX BHUIOB
pPacCTEeHUN 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  OOy4alONMMHUCA TPOTPaMM  CpPEIHEro OOIero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType AMYHOCTHBIX pe3yJIbTATOB OCBOEHHUs mpeamera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONUMUCS POCCUHUCKON
TPaXJaHCKOW UACHTHYHOCTH — 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.

JIn4HOCTHBIE PE3yNbTAThl OCBOEHHUS NMpeaMeTa «bHOJOrus» JOCTUTAKOTCA 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
cOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA W OMBITA JAESATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIPABICHUMN
BOCHUTATEIbHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpamxaaHCKOro BOCIMTAHMS:

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 KU3HH 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, YBaXKUTEIBHOTO
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 HACJEAUIO0 U MaMSTHUKAM 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;



MOHMMAHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )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 peanu3aiusl 3I0pOBOro u Oe3omacHoro obpasza >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 MICUXUUYECKOMY 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 BOCIIMTAHMS

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 NEUCTBUN 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 IESATEIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO 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:
oOecrieueHnss 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 TMPHUPOJHBIX 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;

IIOHMMAHUE CYLIHOCTU METOAOB IO3HAHUS, 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
ITPaMOTHOCTH ¥ COLIMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs, 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) 6a30Bble JIOrHYecKue AeMCTBHS:

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

UCIIOJB30BaTh NPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHHS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Kiaccuukaiuu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUM (BBIAEIATHh 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, OIIECHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE T1eiiCTBUSA:

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, BIaJe€Th 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 PA3JIMYHBIE 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 ¢
OHoNornyeckoM HHPOpMALME: MPUMEHATh XUMHYECKHEe, (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 YHMBePCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

1) oO1enme:

OCYIIECTBIISATh KOMMYHHUKAITUHU BO BCeX cpepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYUIECTBY OOCYXKJaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS TpeiaraeMon
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 KOHPJIMKTHI 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 HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS NPU 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 ¢ Y4E€TOM MHEHHH Yy4YacTHHUKOB, 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) camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABICHHUS NpoOJIeM U HX
pelieHus B )KU3HEHHBIX 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
UMEIOIINXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEATNIOYTEHU;

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) CAaMOKOHTPOJIb:

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) npuHsiTHE ce0 U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYrMX IpU aHalu3e 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 Ouosoruei. B mporpamme mnpenMeTHble
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 COBPEMEHHOH €CTECTBEHHO-
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 (PETIPOTYKIHS ), 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. . BaBuiosa), 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 PpA3BUTHUS 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 JIIOACH, COONII0IEHUSI 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
OUTUOPUIIHOE CKpEIIMBAHMUE, CLEIMJICHHOE 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,
IPUCIIOCOOTIEHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUYECKHE (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
HKOCHCTEMAax CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OMOTr€OXUMHYECKHX
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 JIIOACH, 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, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHHUS W3
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 KVJIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3aeioB H TeM nudpoBLIe
Ne n/m P Kontpoabnbsie IIpakTnueckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcsl
bu6mmoreka [IOK
1 b 2 .
HOJIOTHA Kak Hayika 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U UX OpraHu3aIus 1 bubnnorexa [IOK
p a https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUH COCTaB M CTPOECHHE KIIETKHA 8 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
4 KnzneneaTenbHOCTD KIETKH 6 1 hitps://m.cdsoo.ru/ 7416292
5 PasMHOXeHNE 1 MTHAUBUAYAJIBHOE PA3BUTHE 5 bubmmoreka [JOK
OpPTaHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M UBMEHUMBOCTh 2 bubnuoteka [JOK
OpraHu3MoB https://m.edsoo.ru/7f41¢292
7 Cenexuunsi opranu3MoB. OCHOBBI 3 1 bu6mmoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6munoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 0.5




11 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/iesioB U TeM undposbie
Ne i/mn P Konrtpoabnsie IIpakTHueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [IOK
! IBOIMOUHONHAS GHOTOTHS ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HH HA 9 1 0.5 bu6nuoreka [JOK
3emiie ’ https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 0] 5 0.5
PTAHHSMBLH OKpysaromas cpena https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 1 .
Coo011ecTBa 1 3KOJIOTHUSCKHE CHCTEMBI 9 0.5 hitps://m.cdsoo.ru/7f4 1ccT4
bu6mmoreka [IOK
> Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2.5




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACCBI
KouunyecTBo 4acoB JJIeKTPOHHbIE
aTa uugpoBbIe
Nen/m Tema ypoka Koutpoabsnbie IIpakTuyeckue a p
Bcero u3ydeHusi  oOpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 05.09.24 https://m.eds00.ru/863¢6122
https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHUS KUBOUW TPUPOIBI.
[TpakTrueckas pabota Eub OK
2 «cronp30BaHNE pa3TUYHBIX 1 0.5 12.09.24 nommoreka [
https://m.edsoo.ru/863e6122
METOJIOB TMPU U3YUCHUH
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cuctemsl, MpoOLECCHI 1 19.09.24 Bbu6nmuoreka [JOK
U MX U3yYCHHE o https://m.edso0.ru/863e6564
4 XUMHYeCcKUM cocTaB KIIeTku. Boma u 1 26.09.24 bu6nmuoreka [JOK
MHHEpaIbHbIC COJTH o https://m.eds00.ru/863e674¢
Bbubnmuoreka [JOK
b . 1 .10.24
5 enku. CocTaB U CTPOCHHE OCIKOB 03.10 https://m.cdsoo.ru/86366b72
6 depMeHTHI — OHOJIOTHYECKHE ] 10.10.24 bubnuoreka [IOK
KaTaIn3aTophl. o https://m.edso00.ru/863e6b72
bu6mmoreka [IOK
I 1 17.10.24
/ YrteBozet. JiumHaL 7.10 https://m.eds00.1ru/863e6870
bu6mmoreka [IOK
8 H .ATO 1 24.10.24
YIJICHHOBHIE XHCIOTR! https://m.edsoo.ru/863e6d5¢c
9 Hcropus u meToapl n3ydeHus 1 07.11.24 bubmmoreka [JOK




kieTku. Knerounas teopust

https://m.eds00.ru/863e6e88

Kierka xak OEJIOCTHAaA KHUBast

10 14.11.24
cucrema
bu6mmoreka [IOK
11 CrpoeHue 3yKapruoTHUYECKON KIIETKH. 21.11.24 https://m.edso0.ru/863e6ff0
https://m.eds00.ru/863e716¢
bubmnorexa [JOK
12 OOMEH BEIECTB WX META00IN3M 28.11.24 hitps://m.cdsoo.ru/863¢ 766
13 ®oTocuHTE3. XEMOCHUHTE3 05.12.24 bubmorexa HOK
https://m.edsoo0.ru/863e7c98
DHepreTUIeCcKuii 0OMeH. Bu6 OK
14 ’KuzHeHHbIN UK KISTKU. [{enenue 12.12.24 nbsmorexa I
https://m.edsoo.ru/863e7aae
KJIeTKH. MUTO3.
bubmuorexa [JOK
15 [TonyromoBast KOHTpoOIbHAs paboTa 19.12.24 hitps://m.cdsoo.ru/863c7dcd
16 buocuntes 6enka. Peakmmst 26.12.24 bubmuorexa [JOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
bubmuorexa [JOK
17 Tpancusus — 6uocuHTe3 OENKa 09.01.25 hitps://m.cdsoo. /86367966
13 Hexnerounsie popMbl )KU3HU — 16.01.25 bubmmoreka [IOK
BUPYCHI T https://m.eds00.ru/863e7540
bubmuorexa [JOK
19 DopMBI pa3MHOKEHHST OPTaHU3MOB 23.01.25 https://m.eds00.ru/863¢81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
2 Meti .01.2
0 enos 30.01.25 https://m.edsoo.ru/863e7f4a
21 OO0pa3zoBaHue U Pa3BUTHE MTOJOBBIX 06.02.25 bubanorexa HOK

KJ1eTOK. OII010TBOPEHHE.

https://m.edsoo.ru/863e81b6




I/IHI[I/IBI/II[yaJ'IBHOe Pa3sBUTHUC

Bbu6nuoreka [JOK

o) 13.02.25
OPTaHU3MOB https://m.edso0o.ru/863e8436
” ['eneTnka — Hayka o 20.02.95 bubanorexa [HOK
HAaCJICACTBEHHOCTH M U3MEHUYUBOCTH https://m.edsoo.ru/863e¢8612
3aKOHOMEPHOCTH HACIIEOBaHUS Eub OK
24 MPU3HAKOB. MOHOTHOpUTHOE 27.02.25 nommoreka [
https://m.edsoo.ru/863e8878
CKpEITUBaHHE
ATHOPHUIHOE CKPEINBaHNE. 3aKOH
25 iIGSaBI/II()ZI/IT/IOFO Harz:nuel OBaHUS 06.03.25 bubmorexa LOK
4 T https://m.edsoo.ru/863e89a4
MIPU3HAKOB
2% CuenieHHOE HacleIOBaHUE 13.03.25 bubmuorexa [JOK
[IPU3HAKOB. https://m.edso00.ru/863e8c60
7 I'eneTnka moma. HacnenoBanue 20.03.25 bubmuorexa [JOK
MPU3HAKOB, CLETUVIEHHBIX C [OJIOM o https://m.edso0.ru/863e8c60
)8 H3menunBocTh. HenacaeacTBeHHas 03.04.25 Bbu6nmuoreka [JOK
U3MEHYHMBOCTb. https://m.edsoo.ru/863e8efe
bu6nmuoreka [JOK
29 HacnencTBeHHas N3MEHYUBOCTE. 10.04.25 hitps://m.cdsoo.ru/863c8efe
30 TeHeTHKA YeoBeKa 17.0425  Dubmorexa OK
https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O6001IeHIE IO
31 TeMe «HacnencTBeHHOCTE U 24.04.25
W3MEHYMBOCTH OPTaHU3MOBY
Cerex1ys Kak HayKa u IpoIiecc.
32 Merto, L::.I u OCTI/D}I;eHI/ISI fenHeK 15051 08.05.25 bubmorexa LIOK
A . A H R https://m.edsoo.ru/863¢9214
pacTeHU U KUBOTHBIX
33 HroroBas koHTpoIJIbHAsI paboTa 15.05.25 bubmmorexa [TOK

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




34

buorexHoorus kak orpacib
MIPOU3BOJCTBA

22.05.25

bubmuorexa [JOK
https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

0.5




11A KJIACC

KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kontpoabusie IIpakTHueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI
pecypchbl
N bu6mmoreka [IOK
1 1 .09.24
DBOJIIOLMS U METOJIbI €€ U3yUECHUS 03.09 hitps:/m.cdsoo.ru/863ca20c
) Hcrtopus pa3BUTHS IPEACTABICHUI 1 10.09.24 bubnnorexa [HOK
00 3BONIOLHHA o https://m.edsoo.ru/863e¢9570
bu6mmoreka [IOK
3 M 1 17.09.24
HKPOIBOTIONHA https://m.edsoo.ru/863e9cle
[Tomynsimust Kak 3y1eMeHTapHas
eJIMHUIIA BUIa U BOJIIOINH.
4 JTaGoparopuas paGora Ne | 1 0.5 240924  Dubmorera LHOK
https://m.eds00.ru/863e¢99¢6
«CpaBHEHHE BUJIOB 110
MOp(}oTOrHIecKOMy KPUTEPHIO)
5 JIBrOKyIIHME CUITBI (9JIEMEHTapHBIC | 01.10.24 bu6mmoreka [IOK
(aKTOphI) IBOIIOLHH o https://m.edsoo.ru/863e9da4
Bbubnmuoreka [JOK
6 E i 0TO 1 08.10.24
CTECTBEHHBII OTOOp 1 ero Gopub! https://m.edsoo.ru/863e9ed0
Pe3ynbTarsl sBOIIONMN:
MIPUCIIOCOOJIEHHOCTh OPTAaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas | 0.5 15.10.24 bu6mmoreka [IOK
paborta Ne 2 «Onucanue https://m.edso0o.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepay
2 Hanpasnenns u nytu | 271024 bubmmoreka [JOK

MaKpO3BOJTOIHNN

https://m.edsoo.ru/863e9¢cle




9 HeoOpatumocTs 3BoOMIONNN 05.11.24
10 I/I“(:Topm JKU3HU Ha 3eMJIe U METOIbI 12.11.24
e€ u3y4yeHus
1 ['MnoTe3pl NPOUCXOKACHUS KU3HHU HA 19.11.04 bubmmoreka [JOK
3emie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3eMIie 1o 3pam U 26.11.24 bubmmoreka [JOK
rnepuoaam https://m.edsoo.ru/863cabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MHpA.
13 S;:;Zg;;?;;if;ﬁji OICTaTKOB 05 03.12.24 I]?::::I/Ijr?:clligg/lé 63ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKIIUSX
CoBpeMeHHas cuctema BuGmiorexa LOK
14 zgziigzziz;;cﬁ?r 2;12:)0m0uml 10.12.24 https://m.edsoo.ru/863ea48e
15 [TonmyronoBast KOHTpOJIbHAsA paboTa 17.12.24 ngg;;fg;ggg@eaczc
16 JBwxyrmue cuitbl (pakTopsl) 24.12.24 bubmuorexa [JOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIOLUN 14.01.25
YelioBeKa
13 UYenoBeueckue packl U MPUPOIHBIE 21.01.25 bubmmoreka [JOK
ajarTalyuy 4yeaoBeKa https://m.edsoo.ru/863caca2
PeseprubIil ypok. O6001IeHIE IO
19 TeMe «BO3HMKHOBEHUE U pa3BUTHE 28.01.25
JKU3HU Ha 3emiie»
20 DKOJIOTHSl KaK HayKa 04.02.25




Cpenpl OOUTaHUS U SKOJIOTHYECKUE

Bbu6nuoreka [JOK

21 11.02.25
(bakTopbI https://m.edsoo.ru/863eafec
AOGuotnueckue GhaKkTopshI.
Jlaboparopnas pabota Ne 3.
«Mopdomnorudeckre 0COOEHHOCTH
. bubmuorexa [JOK
22 pacTeHM U3 pa3HbIX MECT 0.5 18.02.25
https://m.edsoo.ru/863ebl10e
oburtanwusy. JlabopaTopHas padbora Ne
4. «BnusgHue cBeTa HA POCT U
pa3BUTHE YEPEHKOB KOJIEyca»
bu6nmuoreka [JOK
23 buotnueckue GpakTops 25.02.25 hitps://m.cdsoo.rw/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nomyssun. [Ipaktuueckas pabora
24 Ne 2 «IToncuéT mioTHOCTH 0.5 04.03.25
MOMYJISINI pa3HbIX BUJOB
pacTeHui»
25 Coo0riecTBa OpraHu3MOB — 11.03.25 bubmmoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
%6 DKOJOTUYECKHE CUCTEMBI 18.03.25 bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKa3aTeNN IKOCUCTEMBI. Eub OK
27 DKOJIOTUYECKUE MUPAMUBI. 01.04.25 nomorexa L
N https://m.edsoo.ru/863eb5fa
CoiicTBa 3xocucreM. Cykueccus
28 [IpupoaHbIe SKOCUCTEMBI 08.04.25
29 AHTpPOIIOT€HHBIE 3KOCUCTEMBI 15.04.25
30 buocdepa — rinobanpHas 270425 bubmmoreka [JOK
JKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBaHUS 29.04.25 bubmmoreka [JOK




o6uocdepsl

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

32

YenoseuecTBo B Onocdepe 3emin.
CocyiiecTBoBaHHE PUPOABI U
YeJI0BEYEeCTBA

06.05.25

33

HToroBast KOHTpOJIbHAs paboTa

13.05.25

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

34

PesepBubIil ypok. O600IICHIE TEMBI
«Coo01ecTBa 1 9KOJIOTUIECKUE
CUCTEMBD»

20.05.25

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

2.5




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIUI1 YYEHUKA

* buonorus / [laceunuk B.B., Kamenckuii A.A., Pyomos A.M. u npyrue /Ilox
pen. ITaceunuka  B.B., AKIIMOHEPHOE 00111eCTBO «3narenbcTBO
«IIpocsemenue»

» buonorus, 11 xmacc/ Ilaceunnk B.B., Kamenckuii A.A., PyObmoB A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., AkiuonepHoe oOmiectBo «M3aaTenbcTBO

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI JJIA YYUTEJIA

Meroanueckoe nmocobue/Ilaceunux B.B., AkiimonepHoe o01iecTBo

HN31aTCJIIBCTBO «HpOCBCHICHI/IC».

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru
https://content.edsoo.ru/lab/
http://www.school.edu.ru
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/
https://biol 1-vpr.sdamgia.ru
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