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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTHMH TEOPETHUECKYIO OCHOBY IS
omnpeneseHuss MoAX0J0B K (OPMHPOBAHUIO COJAEp>KaHUS Y4eOHOro TNpenMeTra
«buonorusn»  coctaBuwiM: KoHuentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJIeH, COIepKaHus, pE3yJbTaTOB OOyYeHHS U
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX HENSIX U
NPUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmero oOpa3oBanus B Poccuiickoit ®Denepanyu, a TakKe TMOJIOKEHUS O
cnernuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIEUSHUN
CYIIIECTBOBAHMS YeJOBeUeCKOoro oOrmiecTBa. COrIacCHO Ha3BAaHHBIM IOJIOKEHUSM,
onpe/eseHbl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI IO OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 10 OuoyioruM [a€T MpEACTaBICHHWE O IMeIiax, 00 oOmei
cTpaterud OOydYeHHs, BOCIUTAHUS ¥ PA3BUTHSI OOYYaIONUXCS CpEIACTBAMU
yaeOHOro mpeamera «buonorus», omnpeaenser o0sA3aTebHOE MPEAMETHOE
colepkaHue, €ro CTPYKTypy, paclpeielieHne T0 pa3ieliaM ¢ TeMawm,
PEKOMEHIyEMYIO TOCJEI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BATEIHLHOIO
poIiecca, BO3PACTHBIX OCOOCHHOCTEN 00YJarOIIIXCS.

B nporpamme mo OWONOTMM TakKe YYHMTHIBAIOTCS TpeOOBaHHS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (HOPMUPOBAHMM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEeIbHOCTH/YUEOHBIX JEHCTBUIM OOy4YaromMXCSd IO OCBOCHMIO COJAEpKaHUA
OMOIOrHYeCKOro 00pa3oBaHMUsL.

B nporpamme no 6uonorum (10-11 xmaccel, 6a30BbI ypOBEHb) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yYeHMHM OWOJIOTMM, Ojaroiapss 4yeMy B HeW
IPOCMATPUBAETCS HAMpPaBICHHOCTb HAa pa3BUTHE 3HAHMM, CBSA3AHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OPUEHTAINIA JTUYHOCTH, SKOJIOTUUECKOTO MBIIIICHUS, TIPEICTABICHUN O 3J0POBOM
obpase XU3HU U OCEPEKHBIM OTHOIIEHWEM K OKPYXAIOIIed MPUPOTHON Cpene.
[ToaToMy Hapsay ¢ H3ydeHHEM OOIEeOMOJIOTMYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYLUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIECCOB B MPOrpaMMme Mo OWOJIOTHHU YACICHO BHUMAHUE WCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 3371a4, B
TOM 4YHCle: TpO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHUM 4YeslOBEKa, MEIMKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1[€JeCO00pa3HOro TMOBEACHHUS B OKpYXalollled NpUPOAHOW Cpeie, aHalu3a
BIIUSIHUAS XO3SUCTBEHHOW ACSATENHHOCTA YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX U
VCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHEC BHUMAHUSI K MPUKIIATHOW HATIPABICHHOCTH
yueOHoro npenMera «buosiorus» mpoauKTOBAHO HEOOXOJIMMOCTBIO 0OecreueHus



YCIIOBUH ISl PEIlIeHUs] OJJHOM U3 aKTyaJbHBIX 3a/1a4 MIKOJIBHOTO OMOIOTHYECKOro
oOpa3oBaHMs, KoTopas mpenmosiaraer (HopMHpOBaHHE y  OOy4arommxcs
CIIOCOOHOCTH aalTUPOBATBCA K M3MEHEHHMSIM JWHAMUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOTO MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUSI 3aHMMAET BaYKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAyYHOW KapTHHE MHpa, pacIIupsieT U 00O0OIIaeT 3HaHUS O >KMUBOW HpUpoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allid W SBOJIOLUH, CO3MAET
yCIOBHUA  JJIA:  TIO3HAHUS  3aKOHOB  JKMBOW  TIpUpOAbI,  (HOpMUPOBaHUS
(YHKIMOHATBPHONW T'PAaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, IICHHOCTHOTO OTHOILIEHUS K KUBOU MPHUPOJE
U YEJIOBEKY.

Boubiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe [T PEIeHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  CcpegHero  obOmero  oOpa3oBaHuUs,  COLUAIN3ALUU
oOyuaromuxcs. M3yuenune 6uonorun obecreynBaeT yCaoBHs A (OPMUPOBAHUS
VUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpallid OMOJOTMUYECKUX 3HAHUM C
NPEICTaBICHUAMU U3 IPYTUX YU4EeOHBIX MPEAMETOB, B YACTHOCTH, (GU3UKU, XUMHU
u reorpaduu. HazBaHHble MOJOXKEHUS O NpeJHA3HAYCHHHM Y4eOHOro IMpeaMeTa
«buonorus» cocTaBUIM OCHOBY Ui ONPEIEICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHMIO €r0 COJAEpXKaHUsS, MPEACTABIEHHOTO B Mporpamme IO
OHOJIOTHH.

Ot6op conepxanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalOIUeCs: JOJKHBI OCBOMTH 3HAHMS W YMEHHS, 3HAYUMBIC MJIs
dbopmupoBaHus OOIIEH KyJIbTYphl, OMNPENCTSAIONNE aJeKBATHOE IMOBEICHUE
4eJIOBeKa B OKpY’KaloUIe MPUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TIPAKTHUECKOW nesitenbHOocTH. Oco0oe MecTo B STOW CHUCTeME 3HaHUii
3aHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPbIE CIyX,aT OCHOBOM 1Ji1 (pOPMUPOBAHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOTUYECKOT0 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJEpXKaHHs Yy4eOHOro MaTepuasa B IpOrpamMme 10
OMOJIOTHM OCYIIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYCHMSI 3HAHUM 00
OTIIMYUTETILHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIiy U
3BOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYpe yueOHOro npenmeta «bruomorusy»
BBIJICJICHBI CJIEAYIOUINE colepKaTeabHble TUHUM: «bronorus kak Hayka. MeToibl
Hay4YHOTo mno3HaHus», «Kietka kak Ouomoruyeckas cucremay, «OpraHusMm Kak



Oouonoruueckas cucrema», «CucTteMa M MHOTO00Opa3He OpPraHUYEeCKOTO MUpPay,
«DBOJIOLUSA KUBOU MPUPOABI, « IKOCUCTEMBI U IPUCYLTUE UM 3aKOHOMEPHOCTH.

[lenr m3yuenus yueOHoOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJaicHHe  OOyYaroUIMMHUCA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPAa3HOrO paHra u MpuoOpeTeHrue yMEHUH
UCIIONIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JEHCTBUH B OTHOUICHHH OOBEKTOB
YKUBOU MPUPOABI U PEIICHHSI PA3IUYHbIX KU3HEHHBIX MPOOIIEM.

JocTtikeHue 1enu uzydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIIeUNBAETCS PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUUW O OMOJOTUYECKUX TEOPUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MPAaBHIIAX, CIYXKaIIUX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MHUpA, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3ALIMH, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dopMupoBaHre y OOYYaIOIIMXCS TMO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalinW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, UJEH U TOJAXOJOB K M3YyYEHUIO >KUBBIX CUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTaHOBJIEHHE Yy oOOyvarommxcs oOmeld KyJabTyphl, (YHKIHOHAIBEHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MHUpa JKMBOM MPUPOJbI HA OCHOBAaHUM 3HAHUM U OIMbBITA, MOJYYEHHBIX MpPU
U3y4eHUU OHOJIOTUY;

dbopmupoBaHue Yy OOydYalOIIMXCd YMEHHM WUIIOCTPUPOBATH 3HAUCHHE
OMOJIOTHYECKUX 3HAHUM B MPAKTUYECKOW AEATETbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM >KHUBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEel, COOJIIOIEHUS STUYECKHUX
HOPM IpY MIPOBECHUHN OMOJIOTUYECKUX UCCIIeI0BAHUM;

OCO3HAHHE IEHHOCTH OWOJOTMYECKHX 3HAHUW MJi TOBBIMICHUS YPOBHSA
HKOJIOTUYECKOMN KYIbTYpPHI, 1151 ((OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU ISl
OIICHKH TMOCJIEACTBUI CBOEH JEsTEIHHOCTH 10 OTHOILICHUIO K OKpYKarolleil cpene,
COOCTBEHHOMY 3[0pOBBIO, OOOCHOBaHHME W COOJIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpeanero obmiero ob6pazoBanHus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCSI O0s3aTENbHBIM yU4E€OHBIM MPEIMETOM, BXOSAIIUM B
COCTaB MpeaIMeTHOM 00nacTu «EcTecTBeHHO-HAyUHbIE TPEAMEThI.



Jlst m3ydenust Onosoruy Ha 6a30BOM YPOBHE CPEIHETO O0IeTo 00pa3oBaHus
otBoauTcs 68 vacoB: B 10 kinacce — 34 yaca (1 gyac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJAEPXXAHUME OBYUYEHUA
10 KJTACC

Tema 1. BuoJiorus Kak Hayka.

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

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

JdemoHncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS YKUBOU MPUPOIBI.

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3iIUYHBIX METOAOB IPHU
U3Y4YEeHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl U HX OPraHM3aLMA.

KuBblie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: onongorun. Otandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YpOBHU OpPraHU3alUU OMOCUCTEM:
MOJIEKYJISIPDHBIM, KIJIETOYHBIM, TKAHEBBbIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOCEPHBIH.

JdemoHncTpanuu:

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

O6opynoBanue: Mmojaenb MoJiekyisl JJHK.

Tema 3. XumMHu4ecKHil COCTAB M CTPOCHHE KJIETKH.

XHWMHUYECKUM COCTAaB KIETKU. XUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

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

benku. CoctaB u cTpoeHre OenKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3aMeHnMBbIE ¥ 3aMEHUMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl O€JIKOBOM MOJIeKYyJbl (NIepBUYHAs, BTOpHUYHAs, TpPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMe CcBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depmeHTsl — Oumosormueckue Katanmm3aTopbl. CtpoeHue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunocts. KodepmeHnTsl. Butamunsbl.
OT1nuunst pepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCHpud03a),
aucaxapuibl - (caxaposa, JIaKTO3a) U ToJMcaxapuibl (Kpaxmal, TJIUKOIeH,
eJUTI0I03a). bronornyeckue GyHKIINM YTIeBOIOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uAPoPUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
yII€BOA0B, OEJKOB U JIMIUI0B KaK UCTOUHUKOB YHEPTUU.

Hykneunosesie xkucnotrsl: JHK u PHK. Hykneornasl — MOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkiuun PHK.
Bunast PHK. AT®: crpoenue u ¢pyHKIINN.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOACHCTBUS
ujei 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUYeHUs KIIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmMe MNPU3HAKH KIETOK:
3aMKHYyTasi HapykHas mMemOpana, Mmonekyinbl JIHK kak renermyeckuii ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuoruuyeckas. OcoOeHHOCTH
CTpPOEHHUsI MpoKapuoTuueckon kierku. Kierounas crenka Oakrepuit. CTpoeHue
ADYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJWYUS PACTUTEIbHOM, >XKUBOTHOU U
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KIJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
dbyukiuu. [1nasmaTtnyeckas MemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHble opraHounabl kieTku: JIIC, ammapar I'onbmxu,
an30CcOMBl.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[Tpoucxoxaenrne MUTOXOHApWA W miacTua. Buasl mumactua. HememOpanHubie
OpraHOWJbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA IEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. QyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus .

SAnpo — perynsatopHslil neHTp kieTku. CTpoeHue siapa: saepHas 000s104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHncTpanuu:

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

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

Tabmuubl n cxembl: «llepuognyeckass TabiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MoJIeKyJIbl BOJIb», «buocunTes 0enka», « CTpoeHue MOJIeKyJbl OeKay,
«Ctpoenue pepmentay, «Hyknennossie kuciaotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHue 3yKapruOTHYECKOW KIETKM», «CTpoeHue >KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIb».

O6opyoBaHue: CBETOBOM MHUKPOCKON, OO0OpYy/IOBaHHUE I MPOBEACHHUS
HAOJIOCHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpEnaparbl pPaCTUTENbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTtopHble U npakTHYecKHe padoThI:

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

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTEHHUIA,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTIMCaHUE.

Tema 4. ZKuznenesiTeJbHOCTL KJIETKH.

OOMeH BelIecTB, WU MeTab0Iu3M. ACCUMUIIALMS (TIIIaCTUYECKUI OOMEH) U
JTUCCUMUJIISINSA (SHEPTETHUECKHT OOMEH) — JIB€ CTOPOHBI E€IMHOrO IIpoliecca
MeTabonmm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUU B TMOHUMAHUU
MeTabonu3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U rerepoTpodHbIii. Pois dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN SHEPTUU B KIIETKE.

®dortocunre3. CpetoBas u TemHOBas (a3pl  (oTocuHTeza. Peakuuu
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3a IS )KU3HU
Ha 3emue. Biausinue ycioBuii cpenibl Ha (POTOCHUHTE3 U CIOCOOBI MOBBIIICHUS €r0
MPOJYKTUBHOCTHU Y KYJBTYPHBIX PACTEHUI.

XeMOCHHTe3. XEeMOCUHTE3UpYIoe OakTepuu. 3HaYEeHUE XEMOCUHTE3a IS
KU3HH Ha 3emIe.

DHepreTruecknii oOMeH B KJeTke. PaciierieHne BemiecTB, BBIACICHUE U
aKKyMYJIMPOBAaHHE DSHEPrud B KJIETKE. OJTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucIuTeNnbHOE dbochopunmpoBaHue. D¢ddexTuBHOCTH
HHEPreTUYECKOr0 OOMEHa.

Peakiun marpuunoro cunre3a. [‘enernueckas wunpopmauus u JIHK.
Peanmuzanus renetndeckod mHOpManuMu B KieTKe. ['€HETHYECKU KOJ M €ro
cBoiictBa. Tpanckpunuus — matpuusblii cuate3 PHK. Tpancnsuus — 6unocunTes
Oenka. Ortambl TpaHchsuuu. KoawpoBaHue aMuHOKHUCIOT. Ponbs pubocoMm B
OounocuHTe3e Oemnka.

Hexknerounsle ¢hopmbl )Ku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKU3HEHHOIO LHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >KMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduuurta yenoseka (BHUY) — Bo3dyautens CIIM/a.



OOpatHast ~ TpaHCKpWMIMs, peBepraza u  uHTerpaza. lIpodunakruka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpanum:

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

Tabmuupbl u cxembl: «Tunbel nutanus», «Meradonusmy, «MUTOXOHAPUS,
«OHepreTnyeckuii oOMen», «Xjoportacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenre u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHBIM 1k Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moxaenu-anunkauuu «Yasoenue IHK wu Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOAenb cTpykTyphl JITHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHblii MK, WM >KMU3HEHHBIM 1MKN KieTku. MHtepdaza u MUTO3.
[Ipoueccol, mpoTekaromue B uUHTepdaze. Permkanus — peakuuds MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIIL
JlunouaHbIi W TalJIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTosIOTMUECKHE OCHOBBI PAa3MHOXKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu murtosza. IIpoueccsl, nmpoucxonsimme Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIOrMYECKUI CMBICT MUTO3A.

[Tporpammupyemast ruGesb KJIETKA — aromnTo3.

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

[TooBoOE pa3MHOKEHHE, €T0 OTIUYHSI OT OECIIOJIOTO.

Meiio3. Craguu Mmeito3a. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B Meio3e. KpoccuHrosep. bHOJIOTMYECKUI CMBICT H
3Ha4YEeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUS TMOJOBBIX KJIETOK Yy IKHUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHUKH U SUYHUKA. OOpa3oBaHHWE W PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIUIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.
OCoOEHHOCTH CTPOCHHS SMIIEKIETOK U crepMaro3ouaoB. OIuio0TBOpEHUE.
[TapTeHorenes.

WunuBunyanbHoe pa3BuTue (OHTOTEHE3). OMOpHUOHANIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npobienue, ractpyisius, opraHorene3. [loctamOpuonanbHOEe pazButHe. TUIbI
NOCTAMOPHUOHAIBHOTO PAa3BUTHS: TMpsMoOe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHUE OPraHU3MOB, (HDaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJCTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJUM Pa3BUTHS.

JdemoHcTpanuu:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOKEHHE
pactenmit», «Jlenenue xkneTku OakTtepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsrii mukny, «Pemmukamus JJHK», «Mutos»,
«Meiio3», «lIpsamoe n HenpsaMoe pa3BUTHEY, «l'aMEeTOreHe3 y MIICKOIUTAOIMIMNX 1
4yeJnoBeKay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opynoBanue: MUKPOCKOIIL, MUKpOIpenapaThbl «CrniepMaTo301/1bI
MJIEKOIIMTAIOLLIErO», «SIHIIeKnIeTKa MIIEKONUTaImero», «Kapnokunes B Kierkax
KOpEIlIKa JIyKa», MArHUTHAs MOJENb-allIUIMKalus «J/leneHue KIEeTKu», MOJEIb
JTHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe padoThI:

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

JlaGoparopHass pabota Ne 4. «M3ydyeHue CTpOeHUs IOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTax.

Tema 6. HacjieCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipeamet u 3anauu reHeTUKU. VicToprst pa3BUTHs reHETUKU. Poiib nuronorun
¥ 5MOpHOJIOTMM B CTAHOBJICHUU T'€HETUKU. BKilaj pocCHHCKMX U 3apyOeKHBIX
yu4€HbIX B pa3BUTHE TE€HETUKU. MeToApl TEeHETUKU (TMOPUIOJIOTUYECKU,
LIUTOT€HETUYECKHI, MOJEKYJISIPHO-TeHEeTHYeCKUil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHMBOJIMKA, HCIIOJIb3yEMAasl B CXEMax CKPEIIMBAaHUM.

3aKOHOMEPHOCTHY HACJIEAOBAHUS MPU3HAKOB, YCTaHOBJIEHHbIE I'. Mennenem.
MonoruOpuaHoe CcKpemyBaHHe. 3aKOH €IuHO-00pa3us TUOpHUIOB MEPBOTO
nokosnienus. IlpaBwiio JOMHHMpOBaHMs. 3aKOH pacUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTel rameT. [logHOE 1 HEMOTHOE TOMUHUPOBAHHUE.

JurubpugHoe  CKpeliMBaHHE. 3aKOH  HE3aBHUCHUMOIO  HaclIeOBaHUS
npusHakoB.  L{uToreHeTnueckue  OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUA.
AHanu3upyoniee ckpemupanye. Mcnonp30Banne aHAIM3UPYIOIIETO CKPEIMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJEI0BaHMIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHUHI'OBEpA.

XpOMOCOMHas1 TEOPHsI HACJIEICTBEHHOCTH. | 'eHeTHYeCKne KapThl.



['eHetnka mona. XpoOMOCOMHOE ONpPEAECICHUE MOJa. AyTOCOMBI U TOJIOBBIE
XpoMocOoMBbI. ['oMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAs U HACJIE/ICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTUKA
MO (PUKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN sl ¥ BapHallMOHHAS KpUBasi.
Hopma peakuuum mpusHaka. KoJIM4eCTBEHHBIE M KAUECTBEHHBIC IPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAM(MUKAIIMOHHON U3MEHYHUBOCTH.

HacnencTtBeHHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCThb. KoMOmHATHBHA
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOMHATHUBHOMU
U3MEeHUYMBOCTA. MyTarmoHHas K3MeHYUBOCTh. Kimaccudukamnus MmyTanuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluidi. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HaclieACTBeHHOM n3MenunBoctu H. 1. BaBuiiosa.

BHesaepHasa HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOJbl T€HETUKHU
YeJIOBEKAa: T€HEAIOrNYSCKUM, OJIM3HEIOBEIN, [IMTOT€HETHUECKHUN, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHUE TeHOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[TI1P-anamm3a. HacnencTtBenHsie 3a00JieBaHUS YeEJIOBEKA: TI'CHHEBIC OOJIC3HH,
OOJIe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHepathBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUIBI
3I0pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PUIAKTUKYU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEIUIIMHCKON
TC€HETUKH B TIPEJOTBPAICHUY 1 JICYCHUY T€HETUUECKUX 3a00JIeBaHUN YeIoBeKa.

JdemoHncTpanun:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yersepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuiet © cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
UTOI€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI W €ro LHUTOreHETHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpeIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Metio3»,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOBY», «l'€eHeTnueckue KapThl PACTCHUH,
JKUBOTHBIX U 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJICIOBAHMUS,
CLHEIUIEHHOrO C mnonom», «KapuoTumbel dYelnoBeKa UM KUBOTHBIX», «Buabl
U3MEHUYHMBOCTHY», «MoauduKkanroHHas W3MEHYMBOCTH», «HacmemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTaliMoHHas U3MEHYHUBOCThHY.

O6opynoBanue: MoJienu-anmIuKanuu «MOHOTUOpUIHOE CKpEeluBaHUE,
«HenonHoe nmoMuHHMpoBaHue», «JluruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MuUKpompenapaT «Jpo3zoduna» (HOpMma, MyTauuu
(dhopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCeBHO.

JlabopaTtopHble U npakTHYecKHe padoThI:

JlabopaTtopHas pabota Ne 5. «/3ydeHue pe3ynabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(QUIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHnas paborta Ne 6. «3yueHne MoauUKAITMOHHOW W3MEHUYUBOCTH,
MTOCTPOCHHUE BAPUALMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOUECC. 3apOKICHHUE CENEKUUH U JIOMECTUKALMS.
Yuenne H. . BaBumoBa o0 T1ieHTpax MPOUCXOXKJICHUS U MHOTIoo0pasus
KyJIbTYPHBIX pacTeHHUH. LIEHTpbl MPOUCXOXKAECHHUS JOMAIIHHUX >KUBOTHBIX. Copr,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBbIi M MHAUBUYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHW M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
cKkpeuuBanue — HUHOpuauHr. Ywucras nuHug. CKpellMBaHUE YMCTHIX JIMHUU.
['eteposuc, wnu rudpunnas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas rtulOpunmzauus u e€ ycnexu. VICKycCTBEHHBI MyTareHe3 u
MOJYYEHHE TOJMIUIOUJIOB. JIOCTMIKEHHSI CENEeKUMU pAacTeHUM, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib NpPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiietounbie KynabTypbsl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHHM.
KiioHnpoBaHue BBICOKONPOAYKTHUBHBIX CEJNbCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKoJlorMuyeckue W dthyeckue  npobiembl. MO —  reHeTruyecku
MOAU(PUITTPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

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

Tabmuiel 1 cxeMbl: kKapta «lleHTpbl MPOMCXOXKACHUS W MHOTro00pasus
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanéanas rudpunuzanus», «Paboter akanemuka M. @. MBanosay,
«lomumnonaus», «OObEeKTHl OuoTexHonorun», «KiaeTouHwle KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHKE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJI0OB M KOPHETIOAOB AUKUX (DOPM U KYJBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHI.



JlabopaTopHble M IpaKTHYeCKUE PAdOThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHXKEHHSI CEJEKIMH PAcTEeHUH U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpuUIO
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KITACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[IpeanocbuUlKM BO3HMKHOBEHUS 3BOJIIOLMOHHOM TEOPUU. OBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHue 3BONIIOIMOHHONW TEOPUM HA PA3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerensctBa 3BoONMU. [lameoHTOMOrMYECKHE: IOCIEI0BATEIbHOCTD
MOSIBJICHUST BHUJOB B TMaJICOHTOJOTHYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuuus SMOPUOHOB pa3HbIX BUJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKyIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpPraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKylIMe CWJIbI 3BONIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOMNpEAEIEHHAsT W3MEHUYUBOCTD,
00opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopust 3BotoIuu (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

Muxpossomtonus. [lomynsnuus Kak eAUHULIA BUAA U IBOJIOLIHH.

JBuxymire cuibl ((hakTopbl) SBONIONUHM BHIOB B MpUpoje. MyTallMOHHBIHI
IpoLEecC M KOMOMHATHBHAs W3MEHUYMBOCTH. llOmMynsnnoHHBIE BOJIHBI U Apeid
reHOB. 301K 1 MUTpalus.

EcrectBenHblii oTOOp — HampaBisoomui  (HakTop 3BOMIOIUUA. DOpPMBI
€CTECTBEHHOT0 0TOOpA.

[Tprcnoco0aeHHOCT, OPraHU3MOB KakK pe3ynbTaT 3Bodonuu. [Ipumepsr
PUCTIOCOOICHUN Y OpraHu3MoB. ApoMop(h03bl U UANO-aAANTALKH.

Bunx wu BumooOpazoBanme. Kpurepuu Buga. OcHOBHble (HOPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJI0rH4ecKoe.

MakposBomonusi.  PopMbl  3BOIOLUMU:  QuUiIeTHYECKas, JAUBEPreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[TpoucxoxaeHne OT HeCleUHAIN3UPOBAHHBIX NpenkoB. lIporpeccupyronias
crienranu3anvs. AganTuBHas paavanus.

JdemoHncTpanum:



[Toptpetsr: K. Jlunneii, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmus! u cxembl: «Pa3BuTre OpraHMYECKOro Mupa Ha 3emiey, «3apOoabIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyimiectBoBanue», «EctecTBeHHbIt 0TOOP», «MHOroo06pa3ue COpTOB pacTeHHI»,
«MHorooOpa3ue  mopon  KuUBOTHBIX»,  «[lomymsmum»,  «MyTamnuonHas
U3MEHYUBOCTB», «Apomopdo3sy, «Mnumoananramum», «OOmas nereHepanus»,
«/IBmkymune cuibl 3Bosonum», «Kapra-cxema wapuipyrta nytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOIOTHYECKOE BUIO0OPAZOBAHUEY.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKPACKH,
HA0Op TUIOAOB M ceMsH, Koiuiekuus «lIpumepbl 3aluTHBIX MPHUCIOCOOJICHHUM Y
KUBOTHBIX», MOJENb «OCHOBHBbIE HAIpPaBICHUS IBOJIIOIUNY, 00bEMHAS MOJEINb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduueckass kapra wmwupa, Koiekuus «DopMbl COXpPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHui», Mozenb ammmukanus «llepekpéct
XpOMOCOM», BiaxHble Tnpemnaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JSATYUIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MyTanuu (GOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTtopHble U npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO.

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

Tema 2. Bo3HUKHOBEHUE H pa3BUTHE KU3HH Ha 3em.ie.

JlonaydHble IpEACTABICHHMS O 3apOKACHUM >KM3HHA. HayuHble Tunoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M MNaHCIepMus. XUMHUYecKas
HBOMIOIMSL. AOHMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEepUMEHTAIBHOE MMOATBEPKICHUE XUMUYECKOU 3BOOMU. HavanbHble 3Tansl
ouonoruueckoi sBomouuu. I'unoresa PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHWE NPOTOKJIETKH. I[lepBble KIETKM M HMX 3BOJIOLUS.
@opMHUPOBaHUE OCHOBHBIX I'PYIIT KUBBIX OPTaHU3MOB.

PazButune xu3zHu Ha 3emie mo spam u nepuojgam. Kartapxeil. Apxelckas u
npotepo3oiickas dpbl. Ilameosoiickas spa u €€ mnEpUOABl: KEMOPHUICKHUIA,
OPJAOBUKCKUU, CHITYPUUCKHM, T€BOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHHM.

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

KaliHo3oiickags »3pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
AHTPOIIOTEHOBBIN.



XapakTepucTUKa KJIMMara M TeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl
ABOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOrO Mupa. Apomop¢o3bl y pacTeHUd u
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHUE TPYII AKUBBIX OPTaHU3MOB.

CucreMa OpPraHMYecKOTO MHpa KaK OTpaKEHHE H3BONOUUA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYMIIbI OPraHU3MOB.

DBOJIOLHNA Ye0BEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTre npeactaBieHui o
IPOUCXOXKJIEHUH 4YeJoBeKa. Meroasl H3ydeHHsl aHTpororenesa. CxoacrBa u
pa3InyKs 4eJIOBEKa U KUBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTopbl) — aHTpOIOreHes3a. HacnencreenHnas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmiecTBeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPy, MBIIILICHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbi, YemoBek mnpsaMoxonsuuyi, YenoBek HeaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxonku uCKoIlaeMbIX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacThb
pacrnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckre pacbl. OcCHOBHbIE  OOJBIIME  pachl:  €BPONECOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUAJbHAs),  MOHTOJOUAHAsS
(a3uaTcko-amepukaHnckasi).  UepTbl  NPUCHIOCOOJIEHHOCTH  MpeCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHHWs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoncTpanun:

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

Tabmuubl 1 cxembl: «Bo3HukHOBeHHe CoJIHEUHOM cucTeMbl», «Pa3BuTue
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpEMEHHAs CHCTEMa OpPraHUYECKOTrO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNoBeKa», «JlpeBHenmme moan», «lpesHue moaun», «llepssie
COBpPEMEHHBIE JIIOAN», «HelloBeuecKre pachl».

O6opynoBanne:  mymsiku — «lIpoucxoxknenue — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIJICTIKH WIIU
U300pKEHHUSI KAMEHHBIX OpYJIUd MEepBOOBITHOTO YeOBEKa (KaMHU-YOIMIEPHI,
pyOuna, ckpebna), TeOXpoHOJOrHMYecKass Tabnuma, KoJuiekuus «Dopmer
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

[Tpaktuueckas padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHUU U
YKABOTHBIX B KOJUJIEKIUSX).



OKcKypeHsi «IBOMIOLKS OPraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIM WIH KpaeBEAUYECKUI My3€eil).

Tema 3. Opranu3sMbl M OKpPYKaOLIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl IKOJIOTuU. MeTobl SKOJOTUYECKHUX
UCCJIeIOBAHUM. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3YyIIHAs, MMOYBEHHAS,
BHYTPHUOpPTaHU3MEHHas!.

Oxonoruueckne (axkropel. Knaccudukanus skxonoruueckux (HakTOpOB:
abnoTtuyeckue, OWOTHUYECKHE U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(GakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[IpucnocoGnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsI.

buotnueckue (hakTOopHI. Bunrnl OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHLU, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. lapasutusm, koomnepanus,
MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOJACWUCTBUN Ui CYIIECTBOBAHUS
OpraHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisauud. (OCHOBHbIE TMOKa3aTenu
HOMYJSLMKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTh, MPHUPOCT,
murpanus. JJnHaMuka YMCIEHHOCTH TOMYJISLNU U €€ PeryJsiusl.

JdemoHncTpanuu:

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

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emuany, «Cpeasl oOUTaHUS
opranu3mMoB», «®Poronepuoansm», «llomymsmuny, «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTU MOMYJISIIUKU UHPY30puu-TyPenbku», «[luieBsie nemnmy.

JlaGopaTopHble H MpaKkTHYECKHEe PadoOThI:

JlaGoparopnas padbota Ne 3. «Mopdonoruueckue 0COOCGHHOCTH PACTCHUM U3
Pa3HBIX MECT OOMTAHUS.

JlaGoparopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJSLUUNA pa3HbIX BUIOB
pacTeHUu.

Tema 4. CooO1mecTBa ¥ 3KOJI0rH4eCKHE CUCTEMBI.

Coo0miecTBO opranuzMoB — OuouneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
POCTPAaHCTBEHHAs, Tpoduueckass (muiienas). Buasl-momunantsel. CBsizu B
OHOILIEHO3E.

Dkoyioruueckrue cuctembl (dkocuctembl). IloHsTne 00 »3KOocucTeEME U
ouoreoneHoze. DyHKIMOHATBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBopoT BEmIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IWileBble 1€MW U CETH.
OCHOBHBIE TIOKA3aTENM SKOCUCTEMBI: OMoMacca, MPOAYKIHS. DKOJIOTMYECKUE
nupamMuibl:  MPOIYKLIMHU, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

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

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kocucteM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6uocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochephl Kak
r100aJbHOM SKOCHCTeMBbl. J{MHaMHueckoe paBHOBecMe€ M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE Kbl AIEMEHTOB (yrieposa,
a30Ta). 30HAIHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emiin. AHTpONIOT€HHBIE U3MEHEHHs B Ouocdepe.
['1o6anbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBoBaHME MPUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpPABJICHUS MPUPOJHBIMU pEcypcaMd UM MX HCHodb30BaHue. JlocTukeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JdemoHncTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U1. Bepnaackuii.

Tabmumpr u cxemsl: «lluimessie nenu», «bUoOIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbsie coobOmiectBay, «llenu nutanusy, «IKoJOTHMYECKass TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrOo  Jeca», «buonenos Bomoéma», «ArpouneHos», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JECUCTBHS Ha  OpuUpony», «BaxkHeMIIMe HMCTOYHHUKHU
3arpsiI3HEHUS] BO3[yXa U TPYHTOBBIX BOI», «llouBa — BaskHeWIasi COCTABIIAIOIIAS
ouocheprr», «DakTophl Aerpaganuu mnousy», «llapHukoBeiil 3dpdext», «DakTopbl
paIrMoaKTUBHOIO 3arpsi3HeHus: Ouocdepnl», «OO0mas cTpykTtypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI d3kpaH Ouocdepb»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3zota B mpupoe».

O6opynoBanue: Mojelb-anmiaukanus «TunuyHbsle OMOLIEHO3bI», TepOapuii
«PacTtutenbHble coo0IIeCTBaY, KoJeKnH «buorieHo3y, «Bpeaurenu BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIGKIUMHM pPACTEHUH U
KUBOTHBIX, MPUHAJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BHUJA,



KpacnHass knura Poccuiickoii @enepanuu, H300pak€HUsS OXPAHSIEMBIX BHJIOB
pPaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI  I10
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYYalONUMHUCA TPOTPAaMM  CpPEIHEro OOIIero  0Opa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType AMYHOCTHBIX pe3yJbTATOB OCBOEHHUs mpeamera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONUMUCS POCCUNUCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPE/ICNICHUI0, Hajlu4yhe MOTUBAIIMKM K  OOYYEHHIO  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTHh OOYYAIOIIMUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENPHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, NPUCYLIUMH CHUCTEME
OMOJOTMYECKOTO  00pa3oBaHus, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTDH KU3HEHHBIC TJIAHBI.

JIndHOCTHBIE PE3ynbTAThl OCBOEHUS MpeaMera «bHOorus JOCTUTAKOTCS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMHU U HOPMaMHU
NOBEJACHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpAa3BUTHs, pPAa3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W IMPABOMOPSAKY, YEJIOBEKY TPY/Ja U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KE€HUsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcClEeIUI0 U
TpaguUMsM MHOTOHAaMOHAJIbHOrO Hapoaa Poccuiickoir Penepauuu, npupoae H
OKPYKaroUIEH cpene.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO Tmipeameta «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONTUXCsl pYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIHUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITAa M OMbITA JAESATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIPABICHUMN
BOCHUTATEIIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TPAaB W OOS3aHHOCTEH, yBaKCHUE
3aKOHA U IPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUYUTHIBATH B CBOUX JECUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKIACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB TNpHU OOCYXIEHUU CIHOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU WUJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HAapOay, YyBCTBA OTBETCTBEHHOCTH MEPE]
Poagunoii, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOW A3BIK U KYJBTYPY,
MPOLLIOE M HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO0 U MaMSTHUKAM MPUPO/IBI,
JNOCTUXEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHE U
pa3BuUTHE OHOJOTUU, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
PUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO u 3amute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEUMHOM JKU3HU B COOTBETCTBHM C
TpaguuusaMu HaponoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMS

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



MOHMMAaHUE SMOLIMOHAIBHOTO BO3/ICHCTBUS )KUBOW MPUPOJILI U €€ IIEHHOCTH;

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

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOIMOHAIBHOTO (JIATONOYYHs:

MOHMMAHUE W peanu3amusi 310pOBOrTO H Oe3omacHoro oOpasza >KH3HU
(3mo0poBOe  mHUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBHUJI W HOPM,
cOaJlaHCUpPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOUIEHUS K
coOCTBEHHOMY (hPU3UUECKOMY U TICUXUYECKOMY 3710POBBIO;

MOHMMAHUE IEHHOCTH TPAaBWJI HHIUBUAYAJIbHOTO ¥  KOJUIGKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUAX, YTPOXKAIOIINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJCTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (yHmOTpeOJIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs1);

6) TPy10BOIr0 BOCIIUTAHUS:

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

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTH TEXHOJOTHYECKOW W COLUAIBHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITNIOJIHSATH TaKYyIO I€SITEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
cOOCTBEHHbBIE KU3HEHHbIE IJIAHBI;

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

7) 3K0JIOrH4eCKOro BOCIIMTAHMS S

HKOJIOTHYECKU IE€JIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KyJNbTYphbl: NPUOOpPETEHUE OIbITa
IUTAHUPOBAHMS TOCTYIIKOB UM OIIGHKM WX BO3MOXHBIX TOCJICACTBUN IS
OKPYXaroUen Cpebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM W TyTel ux
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHHUU OUOJIOTUHU
3HaHWST W YMEHUS TPU PEHICHUH TPoO0IeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOONOIb30BaHNEeM  (COOMIOZICHNE TpaBWUJ  TOBEACHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DSKOCHUCTEMAaxX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChephl);



AKTUBHOE HENPHUATHE JCWCTBUM, NPUHOCIIIMX BpEl OKPYXKAKOLIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIArONPHUSTHBIE SKOJIOTHYECKHE
NOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIMyue Pa3BUTOr0 3KOJIOTMYECKOTO MBILIUIEHUSA, IKOJIOTUUECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIbHOM
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JIE€ATEIbHOCTH 3KOJOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MMPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEpPUICHCTBOBAHUE S3bIKOBOM M YWTATENIbCKOM KYyJNbTYpbl KaK CpEICTBa
B3aMMO/JICHCTBUS MEXK]y JIFOJbMH U MIO3HAHUS MUDA;

NOHMMaHUE creuu@UK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PALMOHATIHFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPECTaBICHUS 00 OKPYXAloIleM MHUpPE KaK O €IWHCTBE MPHUPOJAbI, YEJOBEKa U
oO1iecTsa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHuu MpodiieM
COXpAHEHUS IIPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JAJiIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEIMIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTb PECypcHble  MpPOOJEeMbl  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTe BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOJieM U
obOecrieueHus  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pallMOHAJIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KHU3HY;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKUX 3HAHUN B IEJsIX
NOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DyHKUMOHAIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3y4eHUH OUOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONb30BaTh TMOJydyaeMble 3HAHUS i1 aHaiu3a u
O0OBACHEHMSI SBJICHUM OKPY>KAIOIIET0 MUpa U MPOUCXOIAIIMX B HEM H3MEHEHHU,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
UMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYEeHHSI IOCTOBEPHBIX BBIBOJIOB;

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

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



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO M|
caM000pa30BaHNI0, K AaKTMBHOMY MOJyYE€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOEHUSI yueOHoro mpeamera «buonorus»
BKJIFOYAIOT: 3HA4YMMbIe i1 (OPMHPOBAHUS MHUPOBO33PEHUS O0YyUYAIOIIHUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, sIBJICHHUE, MPOILIecC,
cucTeMa, HayuHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIeOBaHWe,  HAOMIONEHHWE, W3MEpPEHWEe, OKCIEPUMEHT U JIPYTuX),
yHUBEpCAIbHBIC Y4eOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIE,

peryJsTUBHBIE), obecrieynBaroIIme dhopMupoBaHue (yHKITMOHATTLHON
TPaMOTHOCTH ¥ COLMAJbHOW KOMIIETEHIIMM OOYyYalolUXCs, CIIOCOOHOCTH
o0yJarmuxcs MCTIONb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHWS W  YHUBEpCadbHBIE Y4YeOHBIC JCHCTBUS B
IIO3HABATEJIbHON U COLMAIIBHON MPAKTHKE.

MeranpenMeTHbIe pe3ysibTaThl OCBOCHHUS IMPOTPAMMBI CPEIHET0 O0OIIero
00pa30BaHUsl TOHKHBI OTPAXKATh:

OBJaanenue YHHBEPCATbLHBIMU yueOHbIMH MO3HABATEJIbHBIMH
NeHCTBUSIMMU:

1) 6a30Bble JJOrHYecKue AeMcTBHS:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHHS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUM (BBIJAEIATh UX XapaKTEpHBIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH MOHATHUSIMM);

ONpPEACNISITh IeJIM JCATCIbHOCTU, 3ajJlaBasi HapamMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C TOCTABICHHBIMU 1EJISIMU;

WCITOJI30BaTh OMOJIOTUYECKHUE TMOHATUS ISl OOBsICHEHUS (PAKTOB U SIBIECHUUN
YKUBOW IIPUPOJIBIL;

CTPOUTH JIOTMYECKUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUS B paccMaTPUBAEMBIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

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



TakK€  MPOTUBOPEYMI  pa3HOrO0  poja, BBIABICHHBIX B Pa3jMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMbl ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU TOCIEACTBUM JESTENbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE N1eiiCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIEHHs MPAKTHUECKUX 3324, TIPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIONBb30BaTh pPAa3jHyYHble BUABl JEATEIBHOCTH IO TOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTalnH, MPeoOPa30BaHUIO M TPUMEHEHUI0 B Y4eOHBIX
CUTYallUsX, B TOM YUCJIE NP CO3JaHUM YUEOHBIX U COLUATbHBIX IPOCKTOB;

(dbopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU ¥ METOJIAMH;

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

BBISIBIISAITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBATh 3ajauyy,
BBIJIBUTaTh TUIOTE3y €€ peUIeHHs, HAaXOAWTb apryMEHThI AJs JJ0Ka3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBaTh TMOJYYCHHbIE B XOJE pELICHUS 3a7auyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OILICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh 1IEJCHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIHOCOOOB
NENUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yYMEThb IMEPEHOCUTh 3HAHWS B IMO3HABATEIbHYIO M MPAKTHYECKYIO 00JIacTH
KHU3HEIEeATEIIbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE MOJIXOJbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEepaTrype, OWOJIOTMYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



nH()OPMAIIUIO PA3TUYHBIX BHIOB U (HOPM MIPEACTABICHUS, KPUTUUECKH OIICHUBAThH
e€ T0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3JIMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OXOAUMOMN JJIsSI BBIMOJHEHUS Y4EOHBIX
3a/1ay;

npuoOpeTaTh OIBIT KCHOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIh30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  (GOpMy  MpeACcTaBICHUS
ouosiorndeckor uHGopMaIuu (CXeMbl, TpapuKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H Apyroe);

UCIIONb30BaTh HAy4YHBI fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OvoJornyeckod HHPOpMALMEH: MPUMEHATh XUMHYECKHe, (Qu3nyeckue u
MaTEeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HABaHWS W 3amUTHl  WH()OpMaIuw,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

1) oO61eHme:

OCYIIECTBISITh KOMMYHHUKAITMHN BO BCeX c(pepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIM JIUCKYCCUM MO CYHIECTBY OOCYX IaeMoOil TeMbl (YMEHHUE 3a]aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBITIOJIHEHUS TMpeiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOILICHHS, MOHMMATh 3HAYCHHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalUM,
YMETh CMSITYaTh KOHQJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJICUCTBHS, MMOHUMATh
HaAMEPEHUS IPYTUX JIIOJICH, MPOSBIISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS NPU PEIIeHUH Y4eOHOMU 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH KaX/JI0T0 WieHa KOJIJICKTUBA;



IPUHAMATh L€IM COBMECTHOW JEATEIBHOCTH, OpPraHU30BbIBATH W
KOOPJAWHUPOBATh ACHUCTBUA MO €€ NOCTUKEHHIO: COCTaBJISTh IUIAH JICWCTBHM,
pacrnpenenartb poid ¢ y4E€TOM MHEHH y4YacTHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOH pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHKAa KOMAHIbl B
00wt pe3ynbTaT no pazpaboTaHHBIM KPUTEPHUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHUBATH MWJEH C TO3MLHWHM HOBW3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBjaieHre YHUBEPCANbHBIMH PeryJasaTUBHBIMHU AeHCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHUS NpoOOJIeM U HX
pelieHus B )KU3HEHHbBIX U YYEOHbBIX CUTYaIUsX;

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

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POPMYIIHPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLNsIX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAaH pPEIICHHs MpoOJeMbl ¢  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYalMsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEeIICHHE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUU B
pasHbBIX O0NacTAX 3HAHWM, MOCTOSHHO TOBBIIIATh CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJa/JeTh  HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM Kak  OCO3HAHMSA
COBEpILIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILLICHHUS;

YMETh OILIEHMBAaTh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



IPUHUMATh MOTHBBI M apPryMEHThl JpPYrMX IpU aHalIu3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsTHE ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHThl JPYI'MX IpU aHaJlu3e pPe3yJIbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynabTaThl OocBoeHusi nporpamMMbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeameta «buonorusn
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALIMH U
IpeoOpa30BaHUIO 3HAHUM, BUIbI JEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUI B Pa3iMuYHbIX Y4E€OHBIX CUTYyalUsX, a TaKXKe B PEaJIbHbIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenMerHble
pe3yabTaThl IPECTaBICHBI IO TOJaM 00yUYEHHS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsSI yueOHOro mpenmeta «buonorus» ¢ 10
KJjlacce I0JKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHATIHHON
I'PaMOTHOCTH 4Y€JI0BEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71ay;

YMEHHME DPACKPBIBATh COAEpKAHME OMOJIOIMUECKHX TEPMHHOB M IOHSITHIA:
KHU3Hb, KIETKa, OpraHu3M, Meraboau3M (0OMEH BELIECTB M TMpPEBpaIICHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJsiiys), YpOBHEBAss OpPTaHU3AlUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEACHUE (PETIPOTYKIUS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3J1araTb OWOJIOTMYECKHE TEOpUu (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouojorun), 3akonsl (I
Mewngens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensitb rpaHULbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJIaJIeTh METOAaMHU HAYYHOTO MO3HAHUSA B OMOJIOTUU: HAOIIOCHHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBJICHHM, OpraHU3alus U TPOBEIACHHE
OMOJIOTMUECKOTO  AKCIIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOIYYECHHbIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU TOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEILECTB U IPEBPALIEHUS 3HEPIUU B KIETKe, (pOTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUAYaJbHOTO PpA3BUTHUS OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh IOJIyYEHHbIE 3HAHUS Il OOBSCHEHUS OMOJIOTMYECKUX
IPOLECCOB U SIBJICHWM, JJI NPUHATUSA MNPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eJplo oOecreyeHus Oe30MacHOCTH CBOETo 30pOBbS U 30POBbS
OKPY’KAIOIIMX JIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHIKEHUN
COBpPEMEHHOM  Ouosormn U OMOTEXHOJOTMH Ui  PalUOHAJIbHOTO
PUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHe 3aJayd Ha MOHO- H
OUTUOPUIIHOE CKpEIIMBAHUE, CLEIJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAaHMs JJs MpenCcKa3aHUsl HAcJIE€JOBAHMS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHe pPadOThI, COOIIOIATH
npaBuiia npu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALHIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MACCOBOM MH(OpMalMK, HAyYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OMOJIOTHH,
MEAUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCBMEHHBIE U YCTHBIE COOOIIEHMUS,
0000111251 OMONOTMUYECKYI0 MH(POPMALMIO U3 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapar OMOJOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeameta «buonorus» ¢ 11
KJlacce JOJKHBI OTPAXKaTh!

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeXKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JI0BEKa JUIsl pEIIEHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPBIBATh COAEpKAHME OMOJIOIMYECKHX TEPMHUHOB M IOHSITHIA:
BUJ, TIONYJIALNS, T€HO(OH, 3BOIIOLUS, ABMXKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLNH,
IPUCIIOCOOTICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCUCTEMa, TMPOAYIEHTb, KOHCYMEHTbI, pEAYyLEHThl, LEeNu MHUTaHUA,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHEe TEOpUH (IBOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxozictBa K. M. Bopa, uepemoBaHusi TTaBHBIX HANpaBICHWA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPEACIIATh TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONHMCAaHUE JKUBBIX CHUCTEM, MPOILIECCOB U SBJICHHM, OpPraHMU3AlMs W TIPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMI BEIUYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUNW M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKH CTPOCHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, NOMYJALMHA, TPOIYLEHTOB, KOHCYMEHTOB, PEAYIECHTOB,
OMOTeoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUS, MPHUCIOCOOJICHHOCTH
OpPTaHHW3MOB, JIEUCTBUSA OJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAax, aHTPOINOTEHHBIX HM3MEHEHHHA B
IKOCHCTEMAax CBOEM MECTHOCTH, KPYyroBOPOTa BEIIECTB U OMOTr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTh TMOJIyYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
MIPOIIECCOB W SIBJICHWM, /IS MPUHATHS MPAKTUUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI M 3I0POBBSA
OKPY’KAIOIIMX JIIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PallMOHAIEHOTO TPUPOIOTIOH30BAHHS,

YMEHHE PelIaTh dJIeMEHTapHbIe OMOJIOTHMYECKUEe 3a7aud, COCTABIATH CXEMBI
MEePEHOCa BEIIECTB U IHEPTUU B IKOCUCTEMAX (LIEMU MUTAHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTUYECKHE pPadOThI, COOIIOAThH
npaBuiia pu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJACP)KAHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHHUS W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOpPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaThb  TIJOOalbHBIE  SKOJIOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast OMONIOTHUECKYI0 MHPOPMAITUIO U3 HECKOJBKHX UCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTHH.
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue /ITox

pen. [laceunuka B.B., Akunonepnoe o6mectBo «M3narensctBo «IIpocBemieHune

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
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