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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OMOJIOTMH TEOPETHUECKYIO OCHOBY IS
ompeneseHusl MoAX0J0B K (OPMHPOBAHUIO COJAEpKaHUS Y4eOHOTro TNpenMeTra
«buonorusi»  coctaBuwiM: KoHuentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, COIepKaHus, pE3yJbTaTOB OOyYeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENSIX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmiero oOpa3oBanus B Poccuiickoit ®Denepanu, a TakkKe TMOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIIEUSHUN
CYIIIECTBOBAHMS YeOBeUeCKOro oomecTBa. COrIacHO Ha3BaHHBIM IOJIOKEHUSM,
ornpe/eseHbl OCHOBHBIE (DYHKIIMU MPOrPAMMBbI 110 OUOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 10 Ouoyioruu [aéT MpEACTaBICHHWE O IMeIax, 00 oOmei
cTpaterud OOydYeHHs, BOCIUTAHUS ¥ PA3BUTHSI OOYYaIOUIUXCS CpEeIACTBAMU
yaeOHOro nmpeamera «buonorus», omnpeaenser o0sA3aTelbHOE MPEAMETHOE
colepkaHue, €ro CTPYKTypy, paclpeielieHne TOo pa3ieliaM ¢ TeMawm,
PEKOMEHIyEMYIO TOCJEeI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BATEIHLHOIO
mpoIiecca, BO3PACTHBIX OCOOCHHOCTEN 00YJarOITIXCS.

B nporpamme 1o OWONOTMM TakKe YYHMTHIBAIOTCS TpeOOBaHHS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (HOPMUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YYEOHBIX JEeUCTBUM OOy4YaromMXCS IO OCBOCHMIO COAEpKaHUA
OMOIOrHYecKOro o0Opa3oBaHuUsL.

B nporpamme no 6uonorum (10-11 kmaccel, 6a30BbIH ypOBEHb) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3y4YeHMHM OWOJIoTMM, Ojlaroiapss 4yeMy B HeW
POCMATPUBAETCS HAMpPaBICHHOCTb Ha pa3BUTHE 3HAHWM, CBSA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OPUEHTAINNA JTUYHOCTH, SKOJIOTUUECKOTO MBIIIICHUS, TPEICTABICHUN O 3J0POBOM
oOpase XU3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXAIOIIeH MPUPOTHON Cpere.
[ToaToMy Hapsay ¢ U3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYLUIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMme Mo OWOJIOTHHU YACICHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 3314, B
TOM 4YHCle: TPO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHUI 4YeslOBEKa, MEIMKO-
Te€HETHYECKOTr0 KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1€JeCO00pa3HOro TMOBEACHHUS B OKpYXalolled NpUPOAHONW Cpeae, aHaiu3a
BIIUSHUAS XO3SUCTBEHHOW ACSATENHHOCTA YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX WU
VCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHHUSI K MPUKIIATHOW HATIPABICHHOCTH
yuyeOHoro npenMera «buosorus» mpoauKTOBAHO HEOOXOJIMMOCTBIO 0OecreueHus



YCIOBUH ISl PEIIeHUs] OJJHOM U3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OMOIOTHYECKOrO
oOpa3oBaHus, KoTopas mpennosaraer (HOopMHpOBaHHE y  OOy4aromuxcs
CIIOCOOHOCTH aanTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaKHOE
mecto. OHa oOecreynBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAyYHOW KapTHUHE MHpa, pacIIupsieT U 00O0OIIaeT 3HaHUS O KUBOW Ipupoje, e
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W SBOJIOLUH, CO3AAET
yCIOBHUA  JJIA: TIO3HAHUS  3aKOHOB  JKMBOW  TIpUpoAbl,  (HopMUpOBaHUS
($YHKIMOHATBPHONH T'PAaMOTHOCTH, HABBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUYECKOT0 MBIIUICHHUS, IICHHOCTHOTO OTHOILIEHUS K KUBOH MPHUPOJE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe [T PEIIeHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  cpegHero  obOmero  oOpa3oBaHus,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun obecrneynBaeT yCaoBHs AN (OPMUPOBAHUS
WUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET MHTErpallid OMOJOTMUYECKUX 3HAHUM C
NPEICTaBICHUSAMU U3 IPYTUX YU4eOHBIX IMPEAMETOB, B YACTHOCTH, GU3UKU, XUMHU
u reorpaduu. HazBaHHble MOJOXKEHUS O NpeJHA3HAYECHHHM y4eOHOro IMpenMeTa
«buonorus» coctaBUIM OCHOBY Ui ONPEIECICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHMIO €r0 COJAEp)KaHUs, MPEACTABIEHHOTO B Mporpamme IO
OHOJIOTHH.

Ot6op conepxanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalolIUecs: JOJKHBI OCBOMTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSAIONMNE aJCKBATHOE IOBEICHUE
4eJIOBeKa B OKpY’KaloUIled MPUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TIPaKTHUECKOW nesitenbHocTH. Oco0oe MecTo B STOW CHUCTeME 3HaHUii
3aHUMAIOT 3JIEMEHTHI COACPKAHUS, KOTOPbIE CIyX,aT OCHOBOM 1Ji1 (pOPMUPOBAHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHOJOTUYECKOr0 00pa30BaHUsl.

CTpyKTypHpOBaHHE COJEpXKaHHUs Yy4eOHOro MaTepuaia B IpOrpamMMme 10
OMOJNIOTHM OCYIIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYEHMSI 3HAHUM 00
OTIIMYUTETLHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIiy U
3BOJIIOIMH. B COOTBETCTBHM C 3TUM B CTPYKTYpe yueOHOro npenmeta «bruomorusy»
BBIJICJIEHBI CJIEAYIOUINE cofepKaTeabHble TUHUN: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHus», «KieTka kak Ouomoruyeckas cucremay, «OpraHusMm Kak



Oouonoruueckas cucrema», «CuUcTeMa M MHOT00Opa3ve OpPraHUuYeCKOTO MUpPay,
«DBOJIOLUSA KUBOU MPUPOABD, « IKOCUCTEMBI U MIPUCYILITUE UM 3aKOHOMEPHOCTH.

Lens u3yuenus yueOHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4yarolUMMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi >KMBBIX CHCTEM pA3HOIO paHra MW MpUOOpEeTEeHHE yMEHMH
UCIIONb30BaTh ATH 3HAHUS JJI TPAMOTHBIX JEHCTBUH B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEIICHHS] PA3IMYHbIX KU3HEHHBIX MPOOIIEM.

Joctmxenue 1enu u3ydeHus: yuyeOHoro npeamera «buosnorus» Ha 6a30BOM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIIECAYIOIIUX 3a/1a4:

OCBOEHHE OOYyYalOIMMUCS CUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPAaBHIIaX, CIYXKaIIUX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUpA, O
METOJIaX HAay4YHOI'0 MO3HaHMsI, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3al[MH, BBIAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dopMupoBaHue y OOYyYaIOIIMXCS MO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpollecce aHaliu3a JAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISI0B, UAEH M TOJAXOJO0B K M3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluy;

CTaHOBJIEHHWE Yy oOOyvarommxcs oOmeld KyiabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOM MpPHUPOAbI HA OCHOBAHMM 3HAHUI M OMNbITA, IOJYYEHHBIX IIpU
U3y4E€HUU OMOJIOTHH;

(GopMupoBaHHE Yy OOYYAIOIIMXCS YMEHMM WIIIOCTPUPOBATh 3HAYEHHE
OMONOTHYECKUX 3HAHUM B MPAKTUYECKOW AEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIIOTUNA U arpoOMOTEXHOJIOTUH;

BOCIIMTAHHUE YOEKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIIOICHNS STUYECKUX
HOPM IIpY MIPOBEIECHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE IEHHOCTH OWMOJOTMYECKHX 3HAHUW MJi TOBBIMICHUS YPOBHS
HKOJIOTUYECKOM KYIbTYpPHI, A1 ((OPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEHEBHOM KU3HU JJIsI
OLICHKH TOCJIEICTBUN CBOEH AESITEbHOCTH 110 OTHOILIECHUIO K OKPYKAIOIIEH cpeae,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHME W COOJNIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oomero oOpaszoBaHusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 0053aTENbHBIM YYEOHBIM IMPEAMETOM, BXOASIIUM B
COCTaB MPeIMETHOM 0051acTH «ECTECTBEHHO-HAYUHBIE TIPEAMETBD».



Jlst m3ydenust Onosoruy Ha 6a30BOM YPOBHE CPETHETO O0Iero 00pa3oBaHus
oTBoauTCs 68 vacoB: B 10 kinacce — 34 yaca (1 gyac B Heaemto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOLIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponr Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMONOTrMYECKUX HAYK.

MeTopl MO3HAHUS KUBOM MPHUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiacCUpUKalus, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemoncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS YKUBOU MPUPOIBI.

JlaGopaTopHble U MpakTHYECKHEe PadoThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3Y4YEeHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3aIMs.

Kusblie cuctembl (OMOCUCTEMBI) KaK MpeAMET Uu3ydeHus: onongorun. OTandaue
YKUBBIX CUCTEM OT HEOPraHUYECKOI MPUPOIbI.

CpoiicTBa OMOCHCTEM M BIX pa3HOOOpas3une. YPOBHU OpPTaHU3AIUN OMOCUCTEM:
MOJIEKYJISIPDHBIM, KIJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTUYECKHUH ), OMOChEpHBIi.

JdemoHcTpanuu:

Tabmuibl 1 cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HW», «YPOBHU OPTaHHU3AIUU
YKABOW MPUPOIBI».

O6opynoBanue: Mmoaenb MoJiekyisl JJHK.

Tema 3. XumMuuyecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMHUYECKUN COCTaB KIETKH. XUMHUUYECKHE BJIEMEHTBI: MaKpOJIEMEHTBHI,
MHKPO3JIEMEHTHI. BOJla 1 MUHEpAJIbHBIE BEILIECTBA.

OyHKIMA BOABI W MHUHEpPAJIbHBIX BellecTB B KkieTke. llogaepxkanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u cTpoeHHe OCIKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3zameHnmble 1 3aMEHUMBIE aMUHOKUCIOThI. AMAHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYphI O€IKOBOW MOJIeKYJbl (TIepBUYHAS, BTOpUYHAS, TpPETHYHAS U
YeTBEpTUYHAS CTPYKTypa). XUMHUUYECKHE CBOWCTBAa O€NKOB. buomorudeckue
GbyHKIIUU OEKOB.



depmeHThl — Oumosiormueckue Katanmm3aTtopbl. Ctpoenue (depmenra:
aKTUBHBIM I1IeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OT1nuunst pepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCupud03a),
aucaxapuibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUKOIeH,
Hesoa03a). buonornueckue GyHKIUU YrIeBOJIOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uAPodUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
yII€BOA0B, OEJIKOB U JIMIUI0B KaK MCTOYUHUKOB YHEPTUU.

HykneunoBesie xucnotrel: JHK wu PHK. Hykneoruasl — MOHOMEpHI
HykienHOBBIX kKucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkmuun PHK.
Bunst PHK. AT®: crpoenue u ¢pyHKIINN.

[utonorus — Hayka o kietke. KiietouHas teopust — mpuMep B3aUMOAEUCTBUS
ujel 1 paKkToB B HAYYHOM MO3HAHUH. MeTObl U3yUeHUs KIIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmMe TMNPU3HAKH KIETOK:
3aMKHyTasi HapykHas MemOpana, monekyinsl JIHK kak renermyeckuil ammapar,
CUCTeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuoruuyeckas. OcoOeHHOCTH
CTpPOEHHUsI MpoKapuoTuueckor kietku. Kierounas crenka Oakrepuit. CTpoeHue
AYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJWYUS PACTUTEIbHOM, >KUBOTHOU H
IrpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTE€HKA, IJIMKOKAJIUKC, UX
dbyukiuu. [1nasmaTnyeckas MemOpana, e€ cBoiicTBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHble opraHounabl kieTku: IIIC, anmapar I'onbmxu,
an30CcOMBIL.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[TpoucxoxaeHnne MUTOXOHApUA W miacTua. Buasl mumactua. HememOpanHbie
OpraHOMJbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. OyHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue siapa: siaepHas 000J104Ka,
KapHOIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanum:

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

Jwuarpammsbl:  «PacripeneneHne XUMHYECKUX DJJEMEHTOB B HEXKUBOM
npupoze», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MoJIeKyJibl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIeKyJbl OeKay,
«Ctpoenne pepmentay, «Hyxnennosrie kuciotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHue 3yKapruOTHYECKOW KIEeTKn», «CTpoeHue >KMBOTHOM KIIETKW»,
«CTpoeHre pacTUTENbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuas.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE I MPOBEACHHUS
HAOJIOCHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPAaCTUTENIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIETOK.

JlabopaTtopHblie 1 NpakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUsI KIETOK PACTEHUI,
KUBOTHBIX U OaKTepuil MOJ MUKPOCKOIIOM HAa TOTOBBIX MHUKpOIIpenaparax U ux
ONMCAHUEM.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BemecTB, Wik MeTadon3M. ACCUMUIIAIMS (TUTACTHYECKUT OOMEH) 1
JTUCCUMUTISIIIUSA (SHEPTETHUECKHT OOMEH) — JIB€ CTOPOHBI €IMHOTO IIpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUM B TMOHUMAHUU
MeTabom3ma.

Tunbel oOMeHa BemecTB: aBTOTPO(dHBIN U rerepoTpodHbIit. Pons dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®dotocunre3. CpetoBas u TemHOBas (a3pl  (oTocuHTeza. Peakuuu
dborocunTe3a. DPhekTUBHOCTL (HhOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A JJI JKU3HU
Ha 3emue. Biausinue ycioBuii cpenibl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UpyoIrue O0akTepuu. 3HauYeHHEe XEeMOCHUHTE3a IS
KU3HH Ha 3emIe.

DHepreTudyeckuii oOMeH B KIleTKe. PaciiemnieHue BellecTB, BbIJIEIECHUE U
aKKyMYJIMPOBAaHHE DSHEPrud B KJIETKE. JTambl SHEPreTUYECKOro oOMeHa.
['mukomus. bpoxkenne m ero Buabl. KucimopoaHoe OKHUCIEHWE, WM KIETOYHOE
JIbIXaHUE. OkucIuTeNbHOE dbochopunmpoBaHue. D¢ddexTuBHOCTH
HEPreTUYECKOro OOMeHa.

Peakuyu wmatpuuHoro cuHTe3a. I['eHetudeckas wuHdopmamms u JHK.
Peanmuzanus renerndeckod mHOpManMM B KieTKe. ['€HETHYECKUM KOJ U €ro
cBoiictBa. Tpanckpunims — Matpuunblii cuate3 PHK. Tpancusius — 6uocunres
Oenka. Ortambl TpaHchsauuu. KoawpoBaHwe aMuHOKUCIOT. Ponbs pubocoMm B
OonocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYyChl. cTtopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOECHHMSI M JKU3HEHHOIO LIHMKJIa BHUPYCOB.
bakrepnodarn. bome3nu pacTteHmid, >KMBOTHBIX H YEJOBEKA, BBI3HIBACMBIC



Bupycamu. Bupyc ummynoaedummra uenosexka (BUY) — Bo36yaurens CIIN/a.
OOpatHast ~ TpaHCKpuWIIUsS, peBepraza u  uHTerpaza. lIpodwumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoHcTpanuu:

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

Tabmuubr u cxemsl: «Tunbl nutanusy, «Merabomnsmy, «MuUTOXOHAPUSY,
«OHepreTnyeckuii oOMen», «Xjopomtacty, «Dotocuntes», «Ctpoenue JIHKY,
«CtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHbIM 1uki Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmukamuu «Yasoenue JHK u Tpanckpumnimsy»,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOAeib cTpykTyphl JITHK.

Tema 5. Pa3aMHokeHMe M MHAUBUIYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KrieTtounplii 1UKI, WX >KU3HEHHBIM 1MWK KieTku. MHTepdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Permkanus — peaknus MaTPUIHOTO
cunteda JIHK. Ctpoenme xpomocomM. XpOMOCOMHBIII HabOp — KapUOTHIL
JIMTION THBIN M TalJIOMJIHBIM  XPOMOCOMHBIE Ha0OPBI. Xpomatuisl.
[{uTonornuyeckue OCHOBBI PA3MHOKEHHS W  WHIMBUAYAJIBHOTO  Pa3BUTHUSA
OpraHu3MOB.

Henenue knetku — muto3. Craauu mutoza. IIpouecchl, nmpoucxonsiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHUYECKUI CMBICIT MUTO34.

[Iporpammupyemast rubesb KJIETKU — arnomnTos.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUS: JIEJIEHWE HaJBO€, IIOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHme, BEreTaTUBHOE pa3MHOXeHUe. VICKycCTBEHHOE KIIOHHMPOBAHUE
OpPraHu3MOB, €T0 3HAYCHHE JJI CEJICKIUU.

[TonoBoe pa3zMHOKEHHUE, €T0 OTIAUYHS OT OECIIOJIOTO.

Meiio3. Craguun wmeriosa. IIpoueccel, Mpoucxoasiiue Ha CTaausIX Meio3a.
[loBenenne xpomocoM B Menose. KpoccuHrosep. buonormueckuit cMmbICl U
3Ha4YEeHUE Meno3a.

["ameTorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie *kejne3bl: CEeMEHHUKU U sSMYHUKUA. OOpa3oBaHHE M Pa3BUTHE IOJOBBIX
KJIETOK — TameT (CrnepMaro30ujl, SIMIEKIIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
Oco0OeHHOCTH CTpOEHUsl SNULEKIETOK U CHepMaro3ouaoB. OmiogoTBOpEHHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTue  (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobneHue, racTpyssiius, opraHorere3. IloctaomOpuoHanbHOE pa3BUTHE. THIIBI



NOCTAMOPHOHATIBHOTO Pa3BUTHS: MpsiMoe, HempsiMoe (InuuHouyHOe). BrusHue
Cpelbl Ha pa3BUTHUE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct m pasButue pacteHuil. OHTOreHe3 IBETKOBOI'O PACTEHHS: CTPOCHHUE
CEMEHH, CTaJUU Pa3BUTHS.

JdemoHncTpanun:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOZOTBOPEHUE y ILBETKOBBIX pacTeHui», «BererarnBHoe pa3MHOXEHHE
pactenmit», «Jlenenue xkneTku Oaktepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukn», «Pemmukamus JJHK», «Mutos»,
«Menosy», «llpsmoe u HenpsaMoe pazButue», «l'amMmeroreHes y MIeKONMUTAKOMNX U
4eJnoBeKay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opyznoBanue: MUKPOCKOII, MUKpOIIpenapaThl «CriepmaTo301 bl
MJICKOIIMTAIOLIErO», «SIHIeKIeTKa MIIEKONUTamero», «Kapunoknnes B Kierkax
KOpEIIKa JIyKa», MAarHUTHas MOJENb-alIUIMKalus «J/leneHue KIeTKu», MOJAEIb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlaGoparopHass pabora Ne 3. «HabmromeHue MuTO3a B KJIETKaX KOHYMKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpenapaTax.

Jlabopatopuas pabora Ne 4. «/3ydeHwe CTpOEHHUS TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpenapaTax».

Tema 6. HacsieACTBEHHOCTh M1 MK3MEHYUBOCTH OPTaHU3MOB.

[Ipenmert u 3amaun reHEeTUKU. MicTopus pa3BuTUs T€HETUKUA. POIb IMTOIOTHH
¥ OMOpPHOJIOTUM B CTAaHOBJICHWHM TE€HETUKH. BKiIam poCCHICKHX M 3apyO0eHBIX
y4€HBIX B pa3BUTHE TEHETHKU. MeToapl TeHeTUKH (THOPUI0IOTHYECKH,
IIUTOTCHETUYECKUH, MOJEKYIIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHUYECKHE
noHsTuA. [ 'eHeTnYeckas CUMBOJIMKA, UCTIOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIECHHbIE . Menaenem.
MonHorubpumaHoe CKpelmmBaHue. 3aKOH €IMHO-00pas3usi THOPUIOB TEPBOTO
nokoneHus. IIpaBuno gomMuHUpOBaHMsS. 3aKOH pACIICIUICHHS TPU3HAKOB.
['unores3a ynctoThl raMeT. [1oHOE ¥ HEeMOJIHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpeluBaHWEe. 3aKOH  HE3aBUCHUMOTO  HACJICIOBAHMS
npu3HakoB.  l[uTOreHeTHMYeCKWE  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHaATM3UPYIONIETO CKPEIIUBAHUS
JUJISL OTIPE/ICTICHHS] TeHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. PabGora T. Moprana 1o
CLICTUIEHHOMY HAacJI€JOBaHUIO reHOB. HapylieHue cuenyieHrs reHOB B pe3yjbTare
KPOCCUHTOBEpA.



XpOMOCOMHAs TEOPHUSI HACIEICTBEHHOCTHU. [ eHeTHUEeCKrEe KapThl.

['eHerrka mosa. XpoOMOCOMHOE ONpeAETeHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['oMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
IIPU3HAKOB, CLIETVICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYHMBOCTH.  XapaKTEPUCTUKA
MO (PUKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN sl ¥ BapHallMOHHAS KpUBasi.
Hopma peakunn npusHaka. KonnuecTBEHHbIE M KAauyE€CTBEHHBIE MPHU3HAKU M HX
HOpMa peakiuu. CBocTBA MOAUPUKALMOHHON N3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
W3MEeHUYMBOCTA. MyTarmoHHasi "3MeHIHBOCTh. Kimaccudukamnus MmyTamnuii: TeHHbIE,
XpPOMOCOMHbIE, FTeHOMHBIE. HacToTa 1 MpuurHbl MyTalud. MyTareHHbie (aKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaciencTBeHHOM n3menunsoctu H. M. BaBuiiosa.

BHesaepHas HacIeACTBEHHOCTh U U3MEHUYHBOCTb.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOIbl T€HETHUKHU
YeJI0BEKAa: T€HEAIOTHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHYECKUN, ONOXUMHYECKHIA,
MOJIEKYISPHO-TE€HETUUECKUM. CoBpemeHHOE ONpeIeNICHNUE reHOTHUIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[11P-ananu3a. HacnenactBennble 3a0ojieBaHMsS 4YeEJOBEKAa: TI'CHHBIE OOJIC3HH,
OONe3HN C HACJIEACTBEHHOW MPEAPaCOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIHIBI
310pOBOT0 00pa3a >KU3HH, AUATHOCTUKH, MPO(UIAKTUKHN U JICUCHUS] TeHETHUYECKUX
Oone3Hel. MeauKo-reHeTHYECKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEAUIIMHCKON
T€HETUKHU B MPEJOTBPAIICHNN U JICUCHUH TEHETUIECKUX 3a00JIEBAaHHI YEJIOBEKA.

JdemoHncTpanun:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumbr w  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAaHWE H  €T0
IUTOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI W €ro LUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpeIIMBaHUE,
«llutonornyeckue  OCHOBbI  AUTHOPUAHOrO  CKpelMBaHus»,  «Meio3y,
«B3anmonencTBue aJUIeNIbHBIX T€HOB», «leHeTHyeckue KapTbl paCTEHUM,
KUBOTHBIX U 4eEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CLHEIUIEHHOrO C mnonom», «KapuoTumel 4enoBeKa U KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MoauduKalroHHas W3MEeHYMBOCTH», «HacimemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MoAeIU-aNIIMKaU «MOHOTHOPUHOE CKpELIUBAHUE,
«Hemonnoe nomunupoBanue», «Jurubpumnoe ckpemmBanue», «llepexpécr



XpOMOCOM», MHUKPOCKON M MuUKpompenapaT «Jpo3zodpuna» (HOpMma, MyTaluu
(OpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox MOCEeBHOM.

JlabopaTopHblie U npakTHYecKHe padoThI:

JlaGoparopHas pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUAHOIO M
JUTHOPUIHOTO CKPELIUBAHUS Y APO30(UIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHnas pabota Ne 6. «M3yueHne MoauUKAITMOHHOW W3MEHUYUBOCTH,
IIOCTPOECHHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOMNY.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTanuil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

ITpaktnueckast padora Ne 2. «CocTtaBleHHE M aHaJINW3 POAOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenexnusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOUECC. 3apOKICHHUE CENEKUUH U JTOMECTUKALMS.
Yuenue H. W. BaBwimoBa 0 1eHTpax TNPOUCXOXKIEHUS H MHOTO0Opa3us
KYJbTYPHBIX pacTeHUuU. LIeHTphl MPOUCXOXKIEHUSI NOMAUIHUX >KUBOTHBIX. CopT,
II0pOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeeKIUU. MaccoBbI U UHANBUIAYAIbHBINA OTOOPHI B
CEJIEKIIMM pPAcTEHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras muHusg. CKpelmMBaHUE YHCTHIX JIMHUU.
['eteposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas rtubpuam3anuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYYEHHE TOJMIUIOUJIOB. JIOCTMIKEHHSI CENEeKUMU pAaCTeHUM, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHosioruss Kak oTpacib NMPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTambl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kiietounble KynbTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHHE PACTEHHUI.
KiloHnpoBaHWe BBICOKONMPOAYKTHUBHBIX CEJNbCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okojoruueckue U dtudyeckue  mpoodimempl. MO —  reHermuecku
MO (ULIIUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersl: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneyenko, M. .
HNBaHoB.

Tabmumbr u cxembl: Kapta «lleHTpBl MPOUCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «OtnanéHHas rudpuauzanusy», «Padotel akagemuka M. ©. BanoBay,
«Ilomumnonus», «OObEeKTHl OunoTexHonorun», «KiaeTouyHwle KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHKE U IEPEHOC T€HOB, XPOMOCOM.



O6opynoBaHue: MyJISKU TUIOZ0B U KOPHETIOA0B TUKUX (POPM U KYJITYpPHBIX
COpTOB pacTeHui, repbapuii «CenbCKOX035HCTBEHHBIE PACTEHUSY.

JlabopaTopHblie U npakTHYecKHe padoThI:

Okckypcusi «OCHOBHBIE METOABI M JOCTH)KCHMS CEJIEKLMM PAaCTEHUH |
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHIUIO, IUIEMEHHYIO bepmy,
COpPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaTOpHIO
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsE OHOJIOTHA.

[TpennochlIKu BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLMOHHAA
Teopusi U €€ MecTo B OMONOruu. BrnusHue 3BOJIOIMUMOHHON TEOpUH HA Pa3BUTHE
OMOJIOTHH U JAPYTUX HAYK.

CBupnerenbctBa 53BOJdIONUHU. [laneoHToMOrMYeCKUe: MOCIENOBATENLHOCTD
NOSIBJICHUS BHUJOB B THaAJECOHTOJIOIMYECKON JIETONMUCH, IEPEXOAHBIE (POPMBIL.
buoreorpaguyeckue: cxoncTso U paznuuue ¢payH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOpUONOrHUecKrue: CXOACTBA W pa3iuuus SMOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAJIOTHYHBIE,
pyIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BceX
OpraHU3MOB.

OpomounoHHas teopuss Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHMS
napBUHM3MA. J[BIDKyIME CHUIIBI 3BOJIONMU BHUAOB 1o JlapBuHy (M30BITOUHOE
pPa3MHOXKEHHE NIPU OTPAHMUYEHHOCTU PECYPCOB, HEONPEIECNEHHAs U3MEHUYHUBOCTD,
O0opb0a 3a CyIecTBOBAaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3BoroIud (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosronus. [lomynsanusa Kak elrHUIa BUAA U SBOJIIOLIHH.

JBuxymie cuibl ((hakTopbl) SBOMIONUHM BHIOB B MpHUpose. MyTallMOHHBIHI
IpoLEecC M KOMOMHATHBHAs W3MEHUYMBOCTb. llomynsiliMOHHBIE BOJHBI U Apel(
reHoB. M3onauusa nu murpanus.

EctrectBennblii oTO0p — Hampapistonmii  (akTop sBomONUH. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpraHU3MOB KakK pe3ysbTaT dBomronuu. llpumepsl
IPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop(03bl U UANO-aAaNTaLUH.

Bun wu BupooOpasoBanume. Kpurepunm Buga. OcHOBHbIE  (OpPMBI
BUJI000pa3oBaHusi: reorpaduyeckoe, IKOJIOTHYECKOE.

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QUIETHYECKAs, JUBEPreHTHas,
KOHBEPreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIOLMY.



[TpoucxoxaeHne OT HeCHEeUUATU3UPOBAHHBIX MpenkoB. [Iporpeccupyronias
criennanu3anus. AganTuBHas pajauanus.

JdemoncTpanun:

[Toptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mrouiep, A. H. CeBepios.

Tabmuiel u cxembl: «Pa3BuTre oprannueckoro Mupa Ha 3emiiey, «3apobIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «®Dopmbl  OOprOBI 32
cyiiectBoBanue», «EctecTBeHHbIt 0TOOP», «MHOroo06pa3ue COpTOB pacTeHHII»,
«MHoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsiuum»,  «MyTtanuoHHas
U3MEHUYHUBOCTHY, «Apomopdo3b», «Unuoamantamuuy, «OO0mas aereHepamus»,
«/IBmxymme cunsl dBomonum», «Kapra-cxema wapmpyra nytemectsus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «lIpucmocoOIEHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHNE», « IKOJIOTHYECKOE BUAO0OPAZOBAHUEY.

O6opynoBaHue: KOJUJIEKIIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKH,
HAa0Op TUIOMOB U ceMsiH, KoJuteKiusi «[IpuMepsl 3amuTHBIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJENh «OCHOBHBIC HAIMPABICHUS IBOJIIOIUNY, 00BEMHAS MOJIEINb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpapuyeckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wonenp anmmkanus «llepekpécr
XpoOMOCOM», BiaxHble npenapatsl «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYIIKAY, MUKponpenapat «Jlpo3odunay (Hopma, MmyTaruu GOpMbl KPBUILEB H
OKpacKH Tena).

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTHYECKOMY
KPUTEPUIOY.

JlabopaTtopHuas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE H pa3BUTHE KU3HH Ha 3em.ie.

JlonaydHble TpEACTABICHHMS O 3apOKACHUM >KW3HHA. HaydHble Tunoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHes M maHCHepMus. XHUMHUYECKas
HBOMIOIMS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOW IBOMOLNY. HauanpHbIe 3Tanbl
ouonoruueckoi sBomouuu. I'unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKHU. lIepBble KIETKM M MX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYIIT KUBBIX OPTaHU3MOB.

PazButune xu3Hu Ha 3emie mo spam u nepuonam. Kartapxeil. Apxelckas u
npoTepo3oiickas dpbl. Ilanmeosoiickas 3pa u €€ TEpUoAbl: KEeMOPHUICKUM,
OPAOBUKCKUU, CHITYPUUCKHM, T€BOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHHM.



Meso301ickas dpa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKHUM, MEIIOBOM.

KaliHo3o0Mckas 3pa W €€ mnOepuoApl: NaJCOTCHOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U Te0JOTHYeCKuX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [T0siBIIEHHE, pacliBET U BBIMUPAHUE TPYII AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYeCKOro Mupa Kak OTpaxkeHue 3BOMOUMH. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYMIIbI OPraHU3MOB.

DBOJIIOLIMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuil o
MIPOUCXOKJICHUHM 4YeloBeka. Meronsl u3ydyeHus aHTponoreHesa. CxoncrtBa u
pasnuyus 4eJ0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEIIOBEKA.

HBuwxymme  cuibl  (paktopel) — aHTpomorenesa.  HacnmeactBeHHas
U3MEHUYMBOCTh UM €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPyZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBH 3BOJIOLMH YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymensli, YenoBek mnpsaMoxonmdammi, YenoBek HeaHAaepTalibCKui, Yenosek
pa3ymHblii. Haxonku MCKOmaembIX OCTaTKOB, BpeMsl CYIIECTBOBAaHUS, 00JacTb
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAHSL.

UYenoseueckre packl. OCHOBHBbIE  OOJBIIME  pachl:  €BPOMNEOUJIHASA
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBATOpUAJbHAs),  MOHTOJOHUIHAsS
(a3maTcko-aMepukaHcKkas).  YepTl ~ MPUCHOCOOJEHHOCTH  IpEACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYILIECTBOBaHHWs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacuszma.

JdemoHcTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHe CoNHEUHOM cucTeMbl», «Pa3BuTue
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KHBOTHas  KIIETKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHass CHUCTEMa OPraHWYECKOIOo MUpPay,
«CpaBHEHHE AaHATOMHYECKHX YE€pT CTPOCHUS YEJIOBEKa W YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'O 4EJIOBEKa», «/lpeBHenmme moan», «IpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKre pachb».

O6opynoBanne:  mymsiku — «lIpoucxoxknenue — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, NUTEKAHTPONA, HEAHJAEPTAJIbLIA, KPOMAaHbOHIIA), CIICTIKU WIIU
U300pKEHHUSI KAMEHHBIX OpYJIUd MEepBOOBITHOTO YesOBeKa (KaMHHU-YOIIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHMYECKas Taliuia, KouieKuus «DopMel
COXPAaHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTEHUIN».

JlabopaTtopHblie U npakTHYecKHe PadoThI:



[TpakTuueckas padora Ne 1. «/3yueHne uckonaeMpIX OCTaTKOB PAaCTCHHH U
YKUBOTHBIX B KOJUIEKLIHAX).

OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIueCKUi My3eil).

Tema 3. Opranu3sMbl M OKpPYKaOLIIas cpeaa.

OKOJIOTHs KaK HayKa. 3aJaud U pa3Jesbl 3KOJIOTHMH. MeTo bl SKOIOTHYECKUX
UCCJIETOBAHUN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3]YyIIHAs, MTOYBEHHAs,
BHYTPHOPTIaHU3MEHHAS.

Okonoruueckue ¢akropel. Kraccuduxamuss skonornyeckux (HakTopos:
abuoTuyeckne, OMOTHYECKHE M aHTPOIOTeHHble. JIeiiCTBHE SKOJOTHYECKHX
(akTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akTopbl: CBET, TEMIIEpATypa, BIAXHOCTb. POTONEPUOAN3M.
[IpucnocoGnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTmsl.

buotnueckue (bakTopsI. Bunet  OWoTHMYeCKMX ~— B3aMMOJICHCTBUIL:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOMO03 U ero ¢opmsbl. Ilapasurusm, koonepauus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaXJICOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKHUX B3aWMOACUCTBUN Ui CYyIIECTBOBAaHUS
OpPraHU3MOB B MPUPOIHBIX COOOLIECTBAX.

OKOJIOTMYECKUE  XapaKTepUCTUKH ronyysanuv. (OCHOBHBIE IIOKa3aTenu
NOMYJISILUNA: YHMCIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
MuUrpanvs. J[mHaMuKa 4YACIEHHOCTH MOIYJISILUU U €€ peryJssaius.

JdemoHncTpanun:

[Toptpetsr: A. I'ymbGonsar, K. ®@. Pynbe, O. 'ekkens.

Tabmuusl n cxemsl: kapTa «IIpuponnbie 30Hb1 3eMan», «Cpeapl oOUTaHUA
opranusmoB», «®Poronepuoguzm», «llonmymauum», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTU MOMYJISINKU UHPY30pun-TyPenbku», «[luiesie nemnmy.

JlabopaTopHblie U npakTHYecKHe padoThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOUTAHUSD.

JlaGoparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[TpakTrueckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISIUN pa3HBIX BUAOB
pacTEeHU.



Tema 4. CooOmecTBa U IKOJIOTHYECKHE CUCTEMBbI.

Coo0miectBo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAS,
POCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsizu B
OHOILIEHO3E.

Dkoyioruueckrue cuctembl (dkocuctembl). IloHstne 00 »3KocucTemMe u
onoreonieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI JIKOCHUCTEMBI: TIPOIYIICHTHI,
KOHCYMEHTBI, PEAYIEHTh. KpyroBOpoT BEMIECTB M MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU HKOCUCTEMBbI. [luieBble LeNMU U CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMbI: Omomacca, NPOAYKIHUsA. DKOJIOTHYECKUE
nupamMujibl: MPOIYKLUMHU, YHUCJIEHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOHYHBOCTb, CAMOpPETYIIsLMsl, pazButue. CyKieccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03P M PeK. DKOCUCTEMA XBOIHOTO
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpazne kak ¢aktop ycToHdMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenune B. U. Bepnaackoro o ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Onochepbl Kak
rI00anbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBA3b B
onocdepe.

KpyroBopoThl BeHIECTB U OMOT€OXUMHUYECKUE LIUKIIbI 3JIEMEHTOB (yriepo/a,
a30Ta). 30HAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOTeHHBIE U3MEHEHHs B Ouocdepe.
['mo6anbHbIE IKOJIOTHIECKUE TIPOOTEMBI.

CocymiecTBoBaHHE PUPOIbI u YeJI0BEYECTBA. Coxpanenue
Oropa3zHoo0pasus Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
yOpPABJICHUS MPUPOJHBIMU pecypcaMd UM MX HUCHOdb30BaHue. JloCcTHKeHus
OMONOTHY U OXpaHa TMPUPOJIBI.

JdemoHncTpanun:

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

Tabmuubl u cxemsl: «llumesbie nenu», «bUoLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbsie coobmiectBay, «llenu nuTtanusy, «IKoJOTHYECKass TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrO  Jeca», «buonenos BomoéMa», «ArpouneHos», «lIpumepHsbie
aHTPOIIOTEHHbIE  BO3ACHCTBUS HAa  TOpUPOAY», «Baxuedlime HCTOYHUKHU
3arpsi3HEHUs] BO3/yXa W IPYHTOBBIX BOJ», «[louBa — BaxkHe#IIas cocTaBistomas
ounochepr», «DakTophl Aerpaganuu mnousy», «llapHukoBeiil a3dhdext», «DakTopbl
panvoaKkTUBHOTO 3arpsisHeHus Ouocdepb», «OOmas cTpykrypa Ouocheps»,



«Pacnpoctpanenue xu3HM B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3zora B mpupoze».

OobopynoBanue: Mojenb-anmnKanus «Tunuuneie OHOLEHO3bI», Tepbapuit
«PacturenbHble coobmiecTBa», kKomiekuuu «buonenosy, «Bpeaurenu BaxkHenmmx
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJbTYp», TIepOapuu M KOJUIEKLIUHM PpPacTEeHUH H
KUBOTHBIX, MPUHAJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpYIaM OJHOTO BHUJA,
Kpacnas kuura Poccuiickoit @enepanuu, HU300paKEHUS OXpaHIEMBIX BHUIOB
pacTeHU U )KMBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 11O
B1OJIOI'MN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuMBalOTCI TpeOOBaHUSA K pe3yibTaTaMm
OCBOCHHSI  OOYyYalONUMHUCA TPOTPaMM  CpPEIHEro OO0Imero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType AMYHOCTHBIX pe3yJIbTATOB OCBOEHHUs mpeamera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONUMUCS POCCUNUCKON
TPaXJaHCKOW UACHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIPE/ICNICHUI0, Hajlu4yhe MOTUBAIMM K  OOY4YEHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HAHMS, TOTOBHOCTh U CIIOCOOHOCTHh OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JIESATENPHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, NPUCYLUIUMH CHUCTEME
OMOJOTMYECKOTO  00pa3oBaHus, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE IJIAHBI.

JIndHOCTHBIE PE3ynbTATBl OCBOEHUS MpeaMeTra «bHOJOrus JOCTUTAKOTCA B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMHU
MOBEJACHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpAa3BUTHs, pPAa3BUTHUSI BHYTPEHHEW MO3WUIMU JIMYHOCTH, IaTPHUOTU3MA,
YBAXKEHHUS K 3aKOHY W IMPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcClEeIui0 U
TpaguUUsM MHOTOHAalMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, npupoae H
OKPYKarolIeu cpene.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTOo mipeamera «buomorusy»
JOJDKHBI OTPaXkaTh TOTOBHOCTh U CITOCOOHOCTH 00YyJarONUXCsl pyKOBOJCTBOBATHCS
cOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIHUX
TPAJAMIIMOHHBIM TIEHHOCTSM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA W OMBITA ACSATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIPABICHUMN
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETroCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TPaB MW OOS3aHHOCTEH, yBaKCHUE
3aKOHA U PABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH MpPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBIICHSTH €€;

YMEHUE YUYUTHIBATh B CBOUX JEUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKIACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX ¥ HCCJIEAOBATEILCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB TNpHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApOay, YyBCTBA OTBETCTBEHHOCTH MEPE]
Poagunoii, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOW A3BIK W KYJIBTYPY,
MIPOLIOE M HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSTHUKAM MPUPO/IBI,
JNOCTUXEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BuUTHE OHWOJOTHUU, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

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

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

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



MOHMMAaHUE SMOIIMOHAIBHOTO BO3/ICICTBUS )KUBOW MPUPOJBI U €€ IIEHHOCTH;

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

5) ¢pusuueckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbl 3[0POBbSI U
IMOLMOHAIBHOIO 0JIATONOYYHs:

MOHMMAHUE W peanu3amusi 3I0pOBOrTO H 0Oe3omacHoro oOpasza >KH3HU
(3m0poBO€  mHUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBHJI U HOPM,
cOaJlaHCUpPOBAHHBI PpPEXUM 3aHATUH M OTAbIXa, peryispHas (dusuyeckas
aKTUBHOCTb), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DHU3UUECKOMY U TICUXUYECKOMY 3710POBBIO;

MOHMMAHUE IEHHOCTH TPABWJI HHIUBHAYAIHbHOTO ¥  KOJUIGKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOXKAIOIINUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE [IEHHOCTH MacTEPCTBA, TPYIOTIOOHE;

FOTOBHOCTh K AKTUBHOM JEATEJIBHOCTH TEXHOJOTHYECKOW U COLUAIBHOMU
HaIPaBJIEHHOCTHU, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHSATH TaKYIO JI€SITEIbHOCTD;

WHTEpPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeIbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
CcOOCTBEHHbIE KU3HEHHBIE IJIAHBI,

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa3OBaHMIO Ha
NPOTSHKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

DKOJIOTHYECKH IE€JIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS 3KOJOTMYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYIIKOB W OIIGHKM WX BO3MOXHBIX TOCJICACTBUN NSt
OKPYXaroUen Cpebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM W TyTed ux
peuieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUHU
3HaHWST W YMEHUS TMPU PEHICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOOIOIL30BaHNEeM  (COOMIOZICHNE  TpaBWUJ  TOBEACHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DSKOCHUCTEMAax, OXpaHy BHJIOB,
IKOCUCTEM, OrOoChephl);



AKTUBHOE HENPHUSITHE JCUCTBUM, NPUHOCIIIMX BpEl OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArOMPHUSTHBIE SKOJIOTHYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIbHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKON JI€ITEIHOCTH 3KOJOTUYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MMPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIECTBEHHOW MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEpPUICHCTBOBAHUE S3BIKOBOM M YWTATENIbCKOM KYyJNbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXK/y JIFOJbMH U MIO3HAHUS MUPA;

NOHMMaHUE crneuuUK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPECTaBICHUS 00 OKPYXAloIIeM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YEJOBEKa U
oO1iecTsa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelieHuu MpodiieM
COXpPAHEHUS ITPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OMOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pellaTb PEeCypcHble  MpPOOJEeMbl  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTEe BBIXO/A U3 II100aJbHBIX AKOJOTHYECKUX MPOOJieM U
obOecrieueHus  MepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  pPallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKHX 3HAaHUN B IEJsIX
NOBBIICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
U U3YYeHUH OUOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIONb30BaTh TMOJydyaeMble 3HAHUS JIsd aHaiu3a u
0OBSCHEHHMSI SBJICHUM OKPY>KAIOIIETO MUpa U MPOUCXOIAIIMX B HEM H3MEHEHHUI,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOYEHHS Ha OCHOBE HAy4HBIX (DaKTOB H
MMEIOIINXCS JAHHBIX C LEJIbI0 TIOJYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HMCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS st
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAaHHME ILIECHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENpPEphIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTMBHOMY IOJyYE€HHIO HOBBIX 3HAaHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOEHUS yueOHoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMHUPOBAHUS MHPOBO33PEHUA OO0YyYaIOUIMXCS
MEXIUCUUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTpPaXKArOIINe
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIeCC,
cucTeMa, HayuHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HaONIOJEHHWE, U3MEpPEHHe,  OKCIePUMEHT U  JAPYTuXx),
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

peryJsSTUBHBIE), obecrieynBaroIme dhopMupoBaHue (yHKITMOHATTLHON
ITPaMOTHOCTH ¥ COLMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTH
oOyJarmuxcs MCTIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33pEHYECKHE 3HAHWS W  YHUBEpPCadbHBIE Y4YeOHBIC JCHCTBUS B
IIO3HABATEJILHON U COLUAIIBHON MPAKTHKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHET0 O0OIIero
00pa30BaHUsl TOHKHBI OTPAXKATh:

OBJaanenue YHHBEpPCATbHBIMU yueOHbIMH NMO3HABaTEJIbHBIMH
NeHCTBUSIMMU:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHUM 3HAHUN MPUEMBI JOTUYECKOTO MBIILUICHHS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHSATUM (BBIJEIATHh UX XapaKTEpHbIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH MOHATHUSAMM);

ONpPENCNISITh 1M JSATCIbHOCTU, 3ajJlaBasi HapamMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTH C TOCTABICHHBIMU 1EJISIMU;

WCITOJI30BATh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PAKTOB U SIBICHUUN
YJKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKHUE pacCCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICIbHbIC CpencTBa TSt MpEACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TakK€  MNPOTHUBOPEYMI  pa3HOro  poja, BBIABICHHBIX B  Pa3jMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEILHOCTh, OIIECHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH pabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIa/IeTh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIEeHHs MPAKTHUECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIOJIb30BaTh pAa3iHyHble BUABl JEATEIBHOCTH IO TOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEPIpEeTalMH, MPeoOPa30BaHUI0 M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYaIlUsX, B TOM YUCJIE MPH CO3JaHUH YUEOHBIX U COLUATbHBIX IPOEKTOB;

(dbopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMU M METOJIaMH;

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

BBISIBIISAITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBaTh 3aaauyy,
BBIJIBUTaTh TUIOTE3y €€ peUIeHHs, HAaXOAWTb apryMEHThI AJs JJ0Ka3aTeIbCTBA
CBOMX YTBEPXJICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ pELICHUS 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB M CIOCOOOB
JENUCTBUS B MPOGECCHOHATBHYIO CPEy;

yYMEThb IMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYI0O M MPAKTHYECKYIO 00JIacTH
KHU3HEIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEeparype, OWOJIOTHYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh



uH()OPMAIIUIO PA3IUYHBIX BHIOB M (HOPM MIPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJBI MPU MOUCKE U
oTOOpe Omosiorundeckor MHQpopMaIu, HE0OOXOAUMOMN JJIsI BBIMOJHEHUS Y4EOHBIX
3a/1ay;

mpuOOpeTaTh OMBIT KCIOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJbTYPY aKTHBHOTO HCIIOIH30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  (GoOpMy  MpeAcCTaBICHUS
ouosiornyeckor uHGopMaIuu (CXeMbl, TpaguKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H Apyroe);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OvoNornyeckom HHPOpMALMEH: MNPUMEHATh XUMHUYECKHe, (QU3nyeckue u
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaCclO3HABaHWS W 3amUTHl  WH()OpMmaIuw,
nH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaeHue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

1) o61eHme:

OCYIIECTBIISITh KOMMYHUKAITUHN BO BCeX cpepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCUM IO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTENIbHO BBIMIOJHEHUS TpeiaraeMoun
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYaCTHUKOB
JIMajiora WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalIUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppPEKTHOU popme popMyarpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHON
paboThI MPH PEIICHUU OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS NPU PEIIeHUH Y4eOHOM 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH Ka)JI0Tr0 WieHa KOJIJICKTUBA;



IPUHAMATh IL€IM COBMECTHOW JEATEIBHOCTH, OpPraHU30BbIBATH W
KOOPJAWHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISATh IUIAH JICWCTBHM,
pacrupenenartb poid ¢ y4€TOM MHEHHH y4YacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKAa KOMAaHIbl B
001 pe3ynbTaT no pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHUBATH MWJIEH C TO3MLHWA HOBW3HBI,
OPHUTHHAIIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBj1aeHre YHUBEPCANbHBIMH PeryJsaTUBHBIMU AeHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHUS NpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YYEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
po0JeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbHON
NEATEIbHOCTH U )KM3HEHHBIX CUTYaLNsIX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAH pEIIeHUs MNpoOJeMbl ¢ y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNIOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYalMsSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

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

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIUPOKOW HPYIULUU B
pa3HbBIX O0JacTAX 3HAHWM, TMOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  MO3HABAaTEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHM, MCMOJIb30BaTh MPUEMBI pedIeKCUU IJI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OILIEHMBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



IPUHUMATh MOTHBBI M apryMEHThl JPYrMX IpU aHalIu3€ pe3yJbTaTOB
NEeATEIbHOCTH;

3) npuHsiTHE ce0 U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IpU aHalu3e pPe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

ITpenmeTHble pe3ynabTaThl OocBoeHusi nporpaMMel COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yueOHoro npeameta «buonorusn
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALIMH U
IpeoOpa30BaHUIO 3HAHUM, BUbI JEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUI B Pa3iMuYHbIX y4E€OHBIX CUTyallUsX, a TaKXKe B pEaJIbHbIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C Ouosnoruei. B mporpamme mnpenMerHble
pe3yabTaThl IPECTaBICHBI IO TOaM 00yUYEeHHS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUSI ECTECTBEHHBIX HayK, B (OPMHUPOBAHHHM COBPEMEHHOIH €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH 4Y€JI0BEKa JUIsl pEIICHUs dKU3HEHHBIX 3aj1a4;

YMEHHME DPACKPBIBaTh COAEpKAHME OMOJIOIMYECKHX TEPMHUHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BELIECTB M MpPEBpaIICHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJsiiys), YpOBHEBAas OpPTaHU3ALUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEICHNE (PETPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3J1araTb OWOJIOTMYECKHE TEOpUU (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHasg JIOTMa MOJIEKYJISIpHON Ouosoruu), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensTs rpaHULbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHHUE U
OMMCAHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHHM, OpraHU3alMs U TPOBEIACHHE
OMOJIOTMYECKOTO  AKCIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIWYMHAMH, OOBSCHEHUE IOTYYECHHbIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUNW M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU TOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U IPEBPALIEHUS 3HEPIUU B KIETKe, (pOTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUAYaJbHOTO PpA3BUTHUS OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh IOJIyYE€HHbIE 3HAHUS I OOBSCHEHHS OMOJIOTMYECKUX
IPOLECCOB U SIBJICHMM, JJI NPUHATUSA NPAKTUUECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eJbpl0 oOecreyeHus Oe30MacHOCTH CBOEro 3/0pOBbS U 30POBbS
OKPYKAIOIIMX JIOACH, COONIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpPY KaroIen
IPUPOJIHON cpene, MOHMMAHUE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEHETHYECKHEe 3aJayd Ha MOHO- H
OUTUOPUIIHOE CKpEIMBAHME, CLEIMJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHU/IHOTO CKpEIIMBAaHMs JJIs MpeNCKa3aHUsl HAcJIE€JOBAHMS NPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHe pPadOThI, COOIIOIAThH
npaBuiia mpu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALHIO
OMOJIOTMUYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBa MACCOBOM MH(OpMaLMK, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJIOTHH,
MeAHUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE U YCTHbIE COOOIIEHMUS,
0000111251 OMONOTMUYECKYI0 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 €CTECTBEHHbIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JI0BEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHME pPACKPBIBaTh COAEpKAHME OMOJIOIMYECKMX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNS, T€HO(OH, IBOITIOLMS, ABMKYIIHNE CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJOTHUECKHE (PaKTOPHI,



IKOCUCTEMa, TMPOAYIEHTb, KOHCYMEHTbI, PpEAYLEHThl, LEeNU MHUTAHUA,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHEe TEOpUH (IBOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxozictBa K. M. Bboapa, uepemoBaHusi TJaBHBIX HANpaBiICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPEACIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM,;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OWMOJIOTUN: HAOIIOACHHUE U
ONHMCaHUE JKUBBIX CHUCTEM, MPOILIECCOB U SBJICHHMA, OpPraHMU3alMs W TPOBEIACHHE
OMOJIOTHYECKOTO  DKCIIEPUMEHTa,  BBIIBI)KCHHWE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEAYyEMbIMI BEIUYMHAMH, OOBSCHEHHE IMOJyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKA CTPOSHUS OHOJIOTHUYECKUX
O0OBEKTOB: BHJOB, NOMYJALMHA, TMPOIYLEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOTeoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTHM TPOIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpPTaHW3MOB, JEWUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEepeHOoca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAax, aHTPONOTEHHBIX HM3MEHEHHWHA B
HKOCHCTEMAax CBOEM MECTHOCTH, KPYyroBOpOTa BEIIECTB U OMOr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
MIPOIIECCOB W SIBJICHWM, /IS MPUHATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNplo obecriedeHus 0€30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPYKAIOIIMX JIOACH, COONIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PallMOHAIEHOTO TPUPOIOTIOTH30BAHHS,

YMEHHE PelaTh dJIeMEHTapHbIe OMOJIOTHMYECKUEe 3a7aud, COCTABIATH CXEMBI
MEepPEeHOCa BEIIECTB U IHEPTUH B IKOCHUCTEMAaX (LIeMH MUTaAHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPadOThI, COOIIOAThH
npaBuiia npu paboTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJCP)KAHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(MOPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepuaibl),  paccMaTpuBaThb  TIJOOaldbHBIE  SKOJIOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MONIOTHUYECKYI0 MHPOPMAIUIO U3 HECKOJBKUX HUCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJOTHH.
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* buonorus, 10 xknacce/ Ilaceunuk B.B., Kamenckuii A.A., PyouioB A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61iectBo «3narenbeTBo
«IIpocseuienne»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwnit A.A., PyomioB A.M. u
npyrue /Ilox pen. [Taceunnka B.B., Aknronepuoe o6mectBo «M3marenscTBo

«IIpocsemenue»

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka [{OK https://m.edsoo.ru
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