[Ipunoxenue

Pabouas nporpamma

npeamer: buosiorus

YPO6eHb: CpeOHee 0duiee odpazoeanue



1.Conep:xanue Kypca 0M0JI0THH

10 KJIIACC

Tema 1. buoJsiorns Kak HaykKa

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HayKaMu, (pusocoduei, STUKON, ICTETUKON U MPABOM.
Ponb Ouonoruu B GopMUpOBaHUM COBPEMEHHON HAYyYHON KapTHUHBI MUPA.
Cucrema OMOJIOTMYECKUX HAYK.

Mertoabl NO3HaHUS KUBOU NPHUPOAbI (HAOIIOIEHHE, SKCIIEPUMEHT, OIMCAHUE,
u3MepeHue, Kiaccupukalys, MoJeIUPOBaHNe, CTaTHCTUYECKask 00paboTKa
JTAHHBIX ).

Jemoncmpavuu:

llopmpemui: Y. Japeun, I'. Mennens, H.K. Konsios, /Ix. Yorcon u @. Kpuk.

Tabauysl u cxemvt: «MeTOBI TO3HAHUS JKUBOM TIPUPOIBI.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

lIpakmuueckas paboma Ne 1. «crionb30BaHuEe Pa3IUUYHbIX METOJIOB IIPH
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs

JXKuBble cucteMbl (OMOCUCTEMBI) KaK IpeAMET u3yueHus ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CaoiicTBa OMocuCTEM U UX pa3HOOOpasue. Y POBHU OpraHU3alud OMOCUCTEM:
MOJIEKYJISIPHBIN, KIIETOUHBIN, TKAHEBBIA, OPraHU3MEHHBIN, TOMYJISILIHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IeHOTHYECKUH ), OMOCEepHBIA.
Hemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHBIC IPU3HAKU KU3HI», « Y POBHU OpTaHU3AINH KUBOU
MIPUPOIBI».
Obopyoosanue: monaenb mojiekyibsl JITHK.

Tema 3. Xumuuyeckuii COCTaB M CTPOCHHUE KICTKH

XUMHUYECKHUMN COCTAB KJIETKU. XUMUUYECKHE JIEMEHTHI: MAKPO-3JIEMEHTHI,
MUKpPO3JIeMEeHThI. Bosia 1 MuHepaibHbIE BEleCTBRa.

OyHKIMHU BOABI U MUHEPAJIbHBIX BellleCTB B KieTke. [logaep:xanue
OCMOTHYECKOI0 0OajaHca.

benku. CoctaB u ctpoeHue 6€1KOB. AMHHOKHCIOTH — MOHOMEPHI OSITKOB.
He3ameHnnmble 1 3aMEHUMBIE aMUHOKUCIOThI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbI OCIIKOBOM MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTYypa). XUMUYECKHUE CBOMCTBA OenKkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depMeHTh — Ouosornueckue katanu3aTtopbl. CTpoeHue (pepMeHTa: aKTUBHBIHN
HEHTp, cyocTpatHas cnenu@uunocts. Kodhepmentsl. Butamunbl. Otnnuus
(GbepMEHTOB OT HEOPTraHUYECKUX KAaTallu3aTOPOB.

VYrneBoapl: MOHOCaxapuabl (TIH0K03a, pud03a U 1e30Kcupr003a), Arucaxapubl
(caxapo3a, 1aKT03a) U Mojarcaxapuabl (Kpaxmal, IIIUKOTEH, IEJUTI0N03a).
buonornueckue GyHKIMHA yTIEBOIOB.

Jlumu et Tpuraunepuasl, hocPoaunuasl, crepouasl. I napodpuasHo-
ruapodoOHbIe cBolcTBA. bronornueckue Gpyukmum mumuaoB. CpaBHEHHE
YTI€BOO0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTuisl — MOHOMEpBI HyKJIEHHOBBIX
kucnot. Ctpoenue u pynkuun [JHK. Crpoenue u ¢pynkimun PHK. Buast PHK.
AT®: crpoenune 1 HyHKITUH.

[uronorus — Hayka o kieTke. Kierounas Teopust — npumep B3anMOIAEHCTBUS
ujel u GakToB B HAYYHOM MO3HAHUU. MeTO bl U3yUeHUsI KIETKH.

Kinertka kak nenoctHas xxuBas cuctema. O0IIue Npu3HaKy KJIETOK: 3aMKHYTast
HapykHas MeMmOpaHa, moJekynbl JJHK kak renetudeckuit anmapar, cucreMa
CUHTE3a Oelka.

Tunel KJIETOK: dyKapuoTHUeckas U mpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS
pokapuoTudyeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHue
AYKAPUOTUYECKOMN KJIETKA. OCHOBHBIE OTJIMYMS PACTUTEIBLHOM, dKUBOTHOU U
rpUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KIIETOK — KJIETOYHAsI CTCHKA, TIMKOKAIUKC, UX
dbynkuuu. [1nazmarnueckas memOpana, e€ coiictsa u ¢pynkiuu. [{luromnazma u e
opranouibl. OmHOMeMOpaHHbie opranouabl kietku: JI1C, anmapat ["onbmxku,
JM30COMBI. [10TyaBTOHOMHBIE OPraHOUAbI KIIETKHA: MUTOXOHIPUU, TIIIACTUIBI.
[Tpoucxoxxnenne MUTOXOHIpHI U ractu. Buasl mnactua. HememOpanubie
OpPTraHOUIbI KJIETKHU: puOOCOMBI, KJIETOUHBIN LIEHTP, IEHTPHUOJIH, PECHUUKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BriItoueHus.

Anpo — perynAaTopHsIil HeHTp KieTku. CTpoeHue sapa:
sfiepHast 0007104Ka, KapuoIuIa3mMa, XpOMaTHH, SIPHIIIKO. XPOMOCOMBI.

TpaHCHOPT BELIECTB B KIIETKE.

Jemoncmpavuu:

Ilopmpempwi: A. JleBenryk, P. I'yk, T. [lIBaun, M. llIneitnen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Juazpammur: «PacuipenesieHue XMMHUYECKUX DJIEMEHTOB B HEKUBOU ITPUPOJIE,
«PacrnipeniesieHne XuMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJICH.

Tabauywl u cxemol: «llepuoanueckas TabIUIIA XUMUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocnunTes 0enka», «CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue pepmentay, «Hykneunossie kuciothl. JJHK», «Ctpoerune monekybi



AT®», «CtpoeHue 3yKapuOTUYECKON KIETKN», « CTPOEHUE KUBOTHOU KIIETKI,
«CTpoeHue pacTUTEIbHON KIIETKN», «CTpOoeHNE NPOKaPUOTUIECKON KIIETKNY,
«CTpoeHue sAapa KIETKN», « YTIIEBOIAbD, «JIAuIb».

Qbopydosanue.: CBETOBOM MUKPOCKOII, 000PYAOBAaHUE I TPOBEICHUS

HaOJI0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlaGopaTopHble M IpaKTUYeCKUE padoThI:

Jlabopamopnas paboma Ne 1. «I3ydenne KaTamuTHIECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

Jlabopamopnas paboma Ne 2. «A3ydeHue cTpoeHus KIETOK pacTeHHH,
YKUBOTHBIX U OaKTEpHil MO MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpErapaTax u ux
OIMCAHUEY.

Tema 4. ’KuzHeaeaTeJbHOCTh KJIETKH

OOmeH BelecTB, Wik MeTaboIn3M. ACCUMUIIAIUS (TUTACTHYECKUI OOMEH) U
JUCCUMUIISIINSA (PHEPTreTUYECKUA 0OMEH) — JIB€ CTOPOHBI €IMHOTO MpoIiiecca
MeTrabonn3ma. Posib 3aKOHOB COXpaHEHHMsI BEIIECTB U DHEPTUU B TOHUMaHUHU
MeTabom3ma.

Tunbl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Poibs hepMeHTOB B
oOMeHe BEIleCTB U MPEBPAICHUN SHEPTUU B KIIETKE.

®dotocunTe3. CBeToBas U TeMHOBas ¢a3bl porocunTesa. Peakuun poTocuHTe3a.
O¢ddextuBHOCTh PoTOCHMHTE3A. 3HAUCHUE (DOTOCUHTE3A JJI )KU3HU HA 3eMIIe.
Bnusnue ycnoBuii cpesipl Ha POTOCUHTES U CITOCOOBI MOBBIIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUI

XeMocHuHTe3. XeMOCHUHTE3UPYIOIKe OaKkTepru. 3HaUCHUE XEMOCHHTE3a JIJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuit 0OMeH B kieTKke. PaciienieHue BemecTB, BbIICICHUE U
aKKyMYJIMPOBaHUE PHEPTUM B KJIETKE. ITarbl SHEPreTUYECKOro OOMEHa.
I'mukonus. bpoxenue u ero Buabl. KuciopoaHoe okucieHue, uid KI€TOYHOE
neixanue. OkucnurensHoe dhochopunupopanue. IhHHEKTUBHOCTh
HHEPIreTUIECKOro OOMEHa.

Peakiinu marpuunoro cunresa. ['enernyeckas undopmartus u JIHK. Peammzanus
reHEeTUYECKO nH(popMaIuK B KJeTKe. [ eHeTHuecKkuil Kol M €ro CBOMCTBA.
Tpanckpunuus — marpuunslii cuate3 PHK. Tpancsinus — OuocunTe3 Oenka.
Oransl TpaHcisinuu. KogupoBanre aMuHOKUCOT. Posts pubocoM B OMOCHHTE3E
Oenka.

Hexnerounsie Gpopmbi s)xu3an — BUpychl. Mctopus oTkpsitus Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOSHUS U )KU3HEHHBIHN ITUKI BUPYCOB.
bakrepuodaru. bonesnu pacTeHuil, >)kUBOTHBIX U YEIOBEKA, BHI3LIBAEMBIC



Bupycamu. Bupyc ummynoaeduimra yenoseka (BUY) — Bo3oyaurtens CI1M/a.
OOpartHas TpaHCKpUIILKA, peBepTa3a u unterpasa. [Ipodunakruka
pacrpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.
Jemoncmpavyuu:
Ilopmpemwi: H.K. Konsuos, JI.1. UBanoBckuii, K.A. Tumupsses.
Tabauywl u cxemol: «Tutbl muTanusy, «MeTaboauzmy», « MAETOXOHIPHUSY,
«JHepreTuyeckuii ooMen», «Xmoporiact», «Dorocunresy, «Ctpoenue JJTHK»,
«Ctpoenue n GyHKIIMOHUPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIeCcKuil Koy,
«Bupyco», «baktepuodarn», «CtpoeHue u xxu3HeHHbIN nuki supyca CITM/a,
0aktepuodaray, «Permmukarus JJTHK».

Obopydosanue: moaenu-ammukauu «Y nsoenue JIHK u Tpanckpunimsy»,

«buocunTes 6enkay, «CTpoeHHne KIETKN», Moelb cTpykTypsl JIHK.

Tema 5. Pa3aMHoO:xeHUE U HHAUBUAYAJIBHOEC Pa3BUTHE OPraHN3MOB

KieTounslii UK, WK KU3HEHHBIN UK KIeTKU. MIHTepdaza u muto3. [Ipoueccel,
npoTekaronme B uatepdase. Permkanys — peakius marpuasoro cunresa JJHK.
CtpoeHne XpoMOCOM. XPOMOCOMHBIN Ha00Op — KapuOTHM. [[UTIOUIHBIN 1
rarIOUIHBIM XpOMOCOMHBIE HA0OPbI. XpoMaTubl. LluTonornueckue OCHOBBI
Pa3MHOKEHUS M HHIUBUAYAIbHOIO Pa3BUTHSI OPraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. IIpoueccsl, npoucxoasmme Ha
Pa3HBIX CTAAUAX MUTO3a. bHOIOTNYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rubesb KJIEeTKA — aromnTo3.

@opMBbI pa3MHOKEHHSI OPTraHU3MOB: OECIOJI0e U 1MoJI0Boe. Bupl 6ecrnosnoro
Pa3MHOXEHUS: JIeJICHUE HaIBOE, TOYKOBAHUE OJIHO- © MHOTOKJIETOYHBIX,
CHOpo0OpazoBaHue, BEreTaTUBHOE pa3MHoOKeHue. MICKycCTBEHHOE KIIOHMPOBaHUE
OpraHU3MOB, €r0 3HAYCHHE ISl CEJICKLUU.

[TonoBO€ pa3MHOKEHHUE, €T0 OTIIMYMS OT OECIIONOTO.

Meiio3. Craguu Mmeito3a. IIporieccel, mpoucxoase Ha CTaausax Meio3sa.
[ToBenenune xpoMocom B Meio3e. KpoccuHrosep. buosmornueckuii CMbICIT U
3Ha4YeHUE Meno3a.

["amerorenes — npoiiecc 00pa3oBaHuUs MOJOBBIX KJIETOK y KUBOTHBIX. [1010BbIE
JKeJe3bl: CEMEHHUKH U THYHUKUA. OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK —
raMmer (crepMaTo3ou, IHIeKIeTka) — crnepMaToreHes 1 oorenes. OcobeHHOCTH
CTPOEHMS SIMLIEKJIETOK U criepMaTo3ou10B. Ormogorsopenue. [lapreHorenes.

NunuBumyanbHOoe pa3BuTHe (OHTOTEHE3). OMOPHOHAIBHOE Pa3BUTHE
(amOpuoreHes). ITarbl IMOPUOHAIBHOTO Pa3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOienue, ractpyisuus, opranorenes. [locramOpruonansHoe pazButue. Tumbl
NOCTAIMOPHUOHAIBHOTO Pa3BUTHSL: IPSIMOE, HEMPSAMOE (JIMYMHOYHOE). BriusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPbI, CIIOCOOHBIE BBI3bIBATh BPOXKIEHHBIE
YPOACTBA.



Poct u pa3Butue pacrennii. OHTOreHe3 UBETKOBOIO PaCTEHUS: CTPOCHUE
CEMEHH, CTA/INH PA3BUTHSI.
Jemoncmpavyuu:
Tabauyvt u cxemvi: «OOPMBI pa3MHOKEHUSI OPTAaHU3MOBY, «JIBOWHOE
OIUIOIOTBOPEHUE Y IBETKOBBIX PACTEHUI», « BereratTuBHOE pa3sMHOKEHUE
pacteHuity, «Jlenenue kineTku oakrepuiny, « CTpoeHUE MOJOBBIX KIETOKY,
«CtpoeHnue xpoMocoMbl», «Knetounsiit nukny, «Pemnukanusa JJHK», «Mutosy,
«Menosy, «IIpsmoe u HenpsaMoe pa3BuTue», «l'aMeTorenes y MIICKONUTAIOMINX U
4enoBeka», «OCHOBHBIE CTAJIMH OHTOTE€HE3A.

Obopydosanue.: MUKPOCKOIT, MUKpoIipenapatsl «CriepMaTo30U bl
MJIEKOIIUTAIOLIET0», «AMIEKIIETKAa MIEKOIIUTAIOIEr0», « KapruoKrnHE3 B KIIETKax

KOpEIIKa JIyKa», MarHUTHas: MOJIeb-alIuIMKauus «/leeHne KIeTKu», MOJIeIb
JIHK, Mmonenb MmeTadazHoi XpOMOCOMBI.

JlaGopaTopHble U IpaKTUHYeCKUE padoThI:

Jlabopamopnas paboma Ne 3. «HabnrogeHne MUTO3a B KJIIETKAaX KOHYUKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

Jlabopamopnas paboma Ne 4. «3y4deHue CTpOEHUs MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPEMApATAX ).

Tema 6. HacsieAcTBEHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3anaum reHeTuky. Micropus pa3BUTUA reHETUKU. POIb IUTONIOTMH 1
AMOPHOJIOTUHU B CTAHOBJICHUU T€HETUKU. BKI1ag pocCUiCKUX U 3apyOeKHBIX
Y4EHBIX B pa3BUTHE T€HETUKU. MeTO/Ibl TeHETUKU (THOPUI0TOTUUECKUH,
LUTOT€HETUYECKHUI, MOJNIEKYJIIPHO-TeHETUYECKHi). OCHOBHBIE T€HETUYECKHE
noHATHsA. [ 'eHeTnYecKkass CHMBOJIMKA, UCIOJIb3yEMasl B CXEMax CKPELIMBaHUN.

3aKOHOMEPHOCTH HACIEJOBaHUS MIPU3HAKOB, YCTaHOBJIEHHBIE I'. MeHieneMm.
MonorubpuHoe cKpelmuBaHue. 3aKoH eTuHO00pa3usi TMOPHJIOB TIEPBOTO
nokosneHud. [IpaBuino ToMUHHPOBaHUS. 3aKOH PacUIEIIEHUS PU3HAKOB.
['unoresa ynuctoTel rameT. [loHOE M HENOJIHOE TOMUHUPOBAHUE.

JlurnObpuaHOe CKpenMBanue. 3aKOH HE3aBUCUMOT0 HACJIeI0BaHUsI MPU3HAKOB.
[{uTtoreHeTnyeckue OCHOBBI IUTUOPUIHOTO CKPEIIUBAHUS. AHAIU3UPYIOIIEE
ckpemuBanue. Mcnonb30BaHWe aHATM3UPYIOLIETO CKPELIMBAHUS 1JIsI ONPEACIEHUS
reHOTHUIIa OCOOHU.

CueruienHoe HacienoBanue mpusHakoB. Pabora T. Moprana mo crienjieHHOMY
HAaCJIEIOBAaHUIO TeHOB. Hapylenre cuerieHust reHOB B PE3YJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAsi TEOPHs HACJIEICTBEHHOCTH. [ '€ HeTUUeCKUE KapThI.

I'enetnka nosia. XpoMOCOMHOE OMNPEICIICHUE T10J1a. AYTOCOMBI U MOJIOBBIE
XpOMOCOMBI. [ 'OoMOrameTHsie U TeTeporameTHsle oprann3mel. Hacnenoanue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.



N3meHunBOCTh. BBl H3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.
Ponb cpenibl B HEHACIEACTBEHHON N3MEHYMBOCTU. XapaKTepUCTHKA
MOIU(PUKAITMOHHONW U3MEHUMBOCTH. BapuallMoHHBIN ps 1 BapuallMOHHAsT KpUBas.
Hopwma peakuuu npuszHaka. KonmnyecTBEeHHbIE U KAUECTBEHHBIE MPU3HAKH U UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHONW N3MEHUYUBOCTH.

HacnencrenHnasi, uiu reHOTUNIHYECKas, M3MEHYHBOCTh. KoMOMHaTHBHAs
U3MEHYMBOCTh. Meil03 1 MoJI0BOM MPoLecc — OCHOBAa KOMOWHATUBHOM
U3MEHYMBOCTU. MyTalilmoHHass N3MEHYUBOCTh. Kitaccudukanys MyTaluii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U npuunHbI MyTaluii. MytareHHbie (aKkTOpBhI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaclieACTBEHHOM n3menunBoctu H. . BaBunosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoseka. Kapuotun uenoBeka. OCHOBHbIE METO/IbI T€HETUKU
YeJIOBeKa: TeHeaAIOTHUYCCKUM, OJIM3HEIIOBEIN, IMTONCHETHYCCKHUI, OMOXMMHUYCCKHUH,
MOJIEKYJISIPHO-TeHeTHUECKN. COBPEMEHHOE ONPEACIICHUE TEHOTHIIA!
ITOJTHOTEHOMHOE€ CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCJIE C TOMOIIBIO
[TI{P-ananu3a. HacnencrBenHble 3a0051€BaHNs YeJIOBEKa: FEHHbIE O0JIE3HH,
00JI€3HU C HACJIEICTBEHHOM MPEIPacOI0KEHHOCThIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue U reHepatuBHbie MyTaluu. CTBOJIOBBIE KIETKU. [[pUHIIUIIBI
3JI0pOBOI0 00pa3a >KU3HU, TUATHOCTUKHU, TPO(PHUIAKTUKHU U JICUEHUS T'€HETUYECKUX
0one3Hel. Meauko-reHeTHYeCKOe KOHCYIbTHPOBAaHNUE. 3HAUEHHE METULIMHCKOM
TE€HETUKHU B MPEJOTBPALLEHUH U JICUEHUN T€HETUYECKUX 3a00JI€BaHNUI YEIOBEKA.
Hemoncmpauuu:
Ilopmpempwi: I'. Mengens, T. Mopran, I'. ne @pu3s, C.C. UerBepukos, H.B.
Tumodees-Pecosckuii, H.J. BaBumos.
Tabnuywvl u cxemovl: «MOHOTUOPUTHOE CKPEIIMBAHUE U €T0 [IUTOT€HETHYECKast
OCHOBa», «3aKOH PacCILEIUIEHUs U €ro0 HUTOT€HETHYECKAsi OCHOBa», «3aKOH
YUCTOTHI TaMeT», «Jurnbpunoe ckpemuBanuey, «L{lutonornyeckue OCHOBbI
JUTHOPUIHOTO CKpelIuBaHus», «Melo3y», «BzauMozeiicTBre aieabHbIX TEHOBY,
«I'eHeTnyecKkre KapThl paCTEHUM, )KUBOTHBIX U UeJOBEKa», «['eHeTuka mnomnay,
«3aKOHOMEPHOCTH HACIEAOBaHMS, CLIETUIEHHOTO ¢ 0JIOM», «KapnoTunsl
YeJIoBeKa M JKUBOTHBIXY», « Buapl nameHunBoCTHY, «MOaubUKaIMOHHAS
U3MEHUYMBOCTHY, «HacnenoBanue pesyc-pakropa», «I'eHeTuka rpymi KpoBu»,
«MyTalmoHHas: U3MEHYHUBOCTbY.

Obopydosanue: MOAEIU-aNIUIMKAIUA « MOHOTHOPUIHOE CKPEIIMBAHUE),

«Henonnoe nomuHupoBaHuey, «Jurndpunnoe ckpenuBanuey, «llepexkpéct
XpPOMOCOM», MUKPOCKOIT U MUKponpenapar «Jpo3zoduna» (HopMa, MyTaruu
(dbopMBI KPBUTIBEB M OKPACKH Tela), repoapuii «I opox moceBHOM.
JlaGopaTopHble 1 NpaKTUYeCKUe PadoThI:
Jlabopamopnas paboma Ne 5. «3y4uenue pe3yaIbTaToB MOHOTHUOPHUIHOTO U



JTUTHOPUHOTO CKPEIUBAHUS y TPO30(IIBI HA TOTOBBIX MUKPOIIPEapaTax».

Jlabopamopnas paboma Ne 6. «I3yuenne MoauUKalMOHHONW U3MEHUYHUBOCTH,
MIOCTPOCHNE BaPUAIIMOHHOTO Psiia U BapHUAIIMOHHOU KPUBOI».

Jlabopamopnas paboma Ne 7. « AHaAIM3 MyTaluil y 1po30(uiibl Ha TOTOBBIX
MUKpOIpenapaTax.

lIpaxmuueckas paboma Ne 2. «CocTaBlIeHHE U aHATIU3 POJTOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH

Cenekuus Kak HayKa U MPOILECC. 3apOKACHUE CEIEKIUN U JOMECTUKALUA.
VYyenue H. Y. BaBuioBa o neHTpax NpoUCX0KJI€HU U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. [L[eHTpbI MPOUCXOXKICHUS JOMAIIHUX )KUBOTHBIX. COpT,
opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CEeJIEKIIMU. MacCcoBbIi U UHAUBUAYAJIbHBII OTOOPHI B
CEJIEKIINMU PACTEHUM U KUBOTHBIX. OlIEHKa 3KC-Tepbepa. biM3kopoacTBEHHOE
CKpeniuBanue — uHOpuauHr. Yucras auHus. CKpelMBaHue YUCTHIX JTMHUH.
['ereposuc, wiu rubpuHas cuia. HepoJacTBeHHOE CKpeluBaHUE — ayTOPUIUHT.
Otpanénnas rubpuausanus u e€ ycrnexu. FMIckyCCTBEHHBIN MyTareHes u
MOJyYECHUE MOJUTUIONIOB. JIOCTHKEHHS CENTEKIIUU PACTEHUM, J)KUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTrexHonorus kak orpaciib IPOU3BOACTBA. | €HHAsI HHXKEHEPHUsl. DTaIbI
co3nanusi pekomOunantHor JIHK u Tpancrennsix oprann3zmMoB. Kietounas
nHxeHepusd. Kierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTCHUMN.
KinonupoBaHue BEICOKONIPOAYKTUBHBIX CENBCKOX03AMCTBEHHBIX OPTaHU3MOB.
DkoJoruueckue u yrndeckue mpodaemel. MO — reHeTudecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.

Hemoncmpauuu:
llopmpemwi: H.. BaBunos, 1.B. Muuypun, I'.J[. Kapneuenko, M.®. 11BaHOB.
Tabauywl u cxemwl: xapta «L{eHTpBI MPOUCXOKACHHUS 1 MHOTOOOpa3us
KYJBTYPHBIX pacTeHuil», «I1opoibl JOMAIIHUX JKUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «Otnanéanas rudpuausanus», «Padorer akanemuka M.®. MiBaHoBay,
«ITomumnounusy», «O0BEKTH OMOTEXHOIOTUNY, «KIIeTOuHbIe KYIbTYpPHI U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).
Obopydosanue: MyIISIKU TUIOJI0OB U KOPHEIIOAOB AUKUX (DOPM U KYJIBTYPHBIX

COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTEHUS.
JlaGopaTopHble 1 NpaKTHYeCKUE PadoThI:
Ixekypcus « OCHOBHBIE METOIBI U JOCTHKEHUS CEJIEKIIUU PACTEHUN U
YKUBOTHBIX (Ha CEJICKITMOHHYIO CTAHIIHIO, TNIEMEHHYIO (pepmy,
COPTOUCTIBITATEHLHBIN YIaCTOK, B TETUIMYHOE XO3SMCTBO, Ta00OpaTOPHIO



arpOyHUBEPCUTETA WIK HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBOJTIONMOHHAA OMOJIOTUSA

[IpeAnochbUIKM BOBHUKHOBEHUS HBOIIOIIMOHHON TEOPUU. DBOJIIOIIMOHHAS TEOPHUSI
U e€ MecTo B Onosioruu. BiusiHue 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH
U IPYTHUX HayK.

CuaerenbcTBa 3BoIonuu. [laneoHTonornueckue: mocie10BaTenbHOCTb
MOSIBJICHUS BUJIOB B MaJICOHTOJIOTUYECKOM JICTOMUCH, IEpEeXOaHbIE (POPMBI.
buoreorpadudeckue: cxoncTso u paznuuue ¢payH u (HIop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOrHYECKHE: CXOCTBA U PAa3IMUKsd SMOPHUOHOB Pa3HbIX BUOB
II03BOHOYHBIX. CPaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-ONOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEACTBEHHOCTH U OCHOBHBIX META0OJINYECKUX yTEeH y BCEX
OpraHU3MOB.

OpomonnonHas teopus Y. Jlapsuna. [IpeaAnocsIkM BOSHUKHOBEHUS
JapBUHU3MA. [[BHXKyIlIME CUJIBI 3BOJIIOLMU BUJIOB 10 JlapBUHY (M30BITOYHOE
Pa3MHOKEHHUE IIPY OTPAHUYEHHOCTH PECYPCOB, HEOIIPEACIIEHHAS U3MEHYUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunretrnueckas Teopust sBomouu (CTI) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBoitonus. [Tonynsauus kak eIMHUIA BUIA U 3BOJIIOLUU.

JIBrxymue cuibl ((hakTopbl) SBOIIOLUN BUJIOB B IPUPOAE. MyTallMOHHBIH
npolecc U KOMOMHATUBHASI ©3MEHYUBOCTb. [lomynsiimoHHbIe BOIHBI U Apeid
reHoB. M30a1us 1 MUrpanus.

EctecTBenHbIi 0T00p — Hanpasisomuii Gpaxtop sBororuu. Dopmer
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco6eHHOCTh OPraHU3MOB KaK pe3yJibTaT 3BOoIMU. [Ipumepst
MPUCTIOCOOJICHUH y OpraHu3MOB. ApOMOP(O3bI U UANOATATITAIIUH.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHOBHbIE (hOPMBI
BU1000pa30BaHus: Teorpaduueckoe, IKOJIOrHYECKOe.

MakponsBomonusi. @opMbl 3BOJIOLMN: PUIIeTUYECKAs], TMBEpreHTHas,
KOHBEpreHTHas, napaienbHas. HeoOpaTuMocTh 3BONIOLMH.

IIporcxoxaeHne OT HeceUaIn3upOBaHHbIX NpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHas paguarus.

Hemoncmpayuu:

Hopmpemuwi: K. JIunnen, X.b. Jlamapk, Y. Japsun, B.O. Koanesckuii, K.M. bap,
2. I'ekkenp, @. Mromep, A.H. Cesep1ios.

Tabauywl u cxemvl: «Pa3zBuTHE OPraHUYECKOTO MUpa Ha 3eMJIe», «3apoAbIIn
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl 00pbOBI 32



cyliecTBoBaHue», «EctecTBeHHbIN 0TOOP», «MHOTO0Opa3ue COPTOB PaCTEHUIN»,
«MHoroo6pasue nopo KUBOTHBIXY», «[lonynsuun», «MyTtanuoHHas
U3MEHYUBOCTHY, « ApoMop(o3by, «Mnnoanantanum», «O01mas 1ereHepanus»,
«/JIBmKy1ne cuibl HBoIOLNNY, «Kapra-cxema mapuipyra myremectsus Y.
HapBunay», «bopn0a 3a cymuiectBoBanue», «lIprucnoco0ieHHOCTh OPraHu3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PA30BAHUE.
Obopydosanue: KOMIEKIINSI HACEKOMBIX C Pa3IUYHBIMU TUIIAMH OKPAacKu, HA0OP

IUTOZIOB U CEMSTH, KOJUTEKITHS «[Iprumephl 3aUTHRIX TPUCTIOCOOICHUH Y
KUBOTHBIX», MOJIe’b « OCHOBHbBIE HAIIPABJICHHUSI SBOJIIOLIMIY, 00BEMHAS MOJIEIb
«CTpoeHHE rOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapra Mupa, Komiekius «Dopmbl COXpaHHOCTH
UCKOTIAeMbIX KUBOTHBIX U PacTeHU», Mojienb anminkanus «llepekpéct
XpOMOCOMY, BIaXKHbIE penapathl «Pa3sutue Hacekomoroy, «Pa3sutue
JATYWIKW», MUKponpenapart «Jpo3zodpuna» (HopMma, MyTariuu (OpMbl KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopamopnas paboma Ne 1. «CpaBHEHHE BUIOB 110 MOP(]OJIOTHIECKOMY
KPUTEPUION.

Jlabopamophas paboma Ne 2. «Onucanue NpUCIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHTEIFHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE )KU3HU Ha 3emJie

JloHay4yHbIE€ PEACTABIEHUS O 3aPOKICHUM KU3HA. HaydHble TMIIOTE3BI
BO3HHMKHOBEHUS KU3HU Ha 3emiie: abuoreHe3 1 mancrnepMusi. XuMHIeckast
ABOJTIOIINS. AOMOTEHHBIN CHHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHUYECKUX.
DKCHepUMEHTAIBHOE MOATBEPKICHNE XUMUYECKOM 3BoJroINKY. HauanbHbIe 3Taribl
ouonoruueckoi aBomtonuu. ['unoreza PHK-mupa. ®opmupoBanue mebpaHHBIX
CTPYKTYP ¥ BO3HUKHOBEHHUE MPOTOKJIETKU. [IepBbIe KIETKM M UX IBOIIOLHS.
DopMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTAHU3MOB.

PazButne xu3HM Ha 3emiie o 3paM u nepuogam. Karapxen. Apxenckas u
npoTeposoiickas 3pkl. [laneo3oiickas spa u €€ nepuoibl: KEMOPHUICKHIA,
OPZIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3so301icKast 3pa U €€ MepUOIbl: TPUACOBBIM, FOPCKUM, METTOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJIeOreHOBBIN, HEOIN€HOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepuCcTUKa KJIMMATa U T€0JOTHYECKUX NpoieccoB. OCHOBHBIE ATallbl
HBOJIIOIIMU PACTUTEIBHOTO U )KUBOTHOTO MHUpa. ApoMOP(0O3bl Y pACTEHU U
JKUBOTHBIX. [l0osiBII€HNE, pACIIBET U BEIMUPAHUE TPYIIT )KUBBIX OPraHU3MOB.

CucreMa OpraHMYEeCKOro MUpa Kak OTpaxeHue 3BOTouu. OCHOBHbIE



CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBoJIIOLMA YeT0BeKa. AHTPONOJIOTHS KaK Hayka. Pa3zBuTue npeacraBiieHuil o
MIPOUCXOKICHUH YelloBeKa. MeTobl n3ydeHus anTponorenesa. CxoacTsa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBroxymue cuibl ((hakTophl) aHTpororeHe3a. HaciaeacrBeHHas N3MEHYHBOCTD |
€CTECTBEHHBII 0TOOpP. OOIIECTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPY U
TPpyZa, MBILJICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOIIMHU YEJIOBEKA: aBCTpaIonuTeku, YenoBek
yMenbii, UenoBek npsaMoxoasaimuil, YenoBek HeaHaepTaabCKkui, YemoBek
pa3yMHbIi. Haxoku nckomaeMbIx OCTaTKOB, BpeMs CYIIECTBOBaHUs, 00JaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYIH.

Yenoeueckue pacel. OCHOBHBIE OOJIBIINE PAChl: €BPOIICOUAHAS (EBpA3UICKast),

HErpo-aBCTpaIonaHas (3KBaTOpHUAIIbHAS ), MOHTOJIOUIHAs (a3UaTCKO-
amepukaHckas). YepThl MpUCIOCOOIEHHOCTH MPEJACTABUTENICH YETOBEUECKUX pac K
YCJIOBUSIM CyliecTBOoBaHUs. EMUHCTBO UenoBeueckux pac. Kputuka pacusma.
Jemoncmpavuu:
Ilopmpempui: ®@. Penn, JI. ITactep, A.W. Onapun, C. Mumnep, I'. FOpu, U. [lapBuH.
Tabauyvt u cxemwvi: «Bo3aukHOoBeHHEe COJTHEUHON CUCTEMBI», «Pa3BuTne
OpraHUYeCcKoro Mupa», «PacturenpHas kieTka», <« KuBOTHAS KIETKa,
«IIpokapuotnueckas kieTka», «CoBpeMeHHas CUCTEMa OPTaHUYECKOTO MUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKa U YEeJIOBEKOOOPa3HBIX
00e3bH», «OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX HaXOJA0K MPEIKOB
COBPEMEHHOI0 YEJIOBEKAY, «/lpeBHelmue noan», «/Ipesaue moan», «Ilepsbie
COBPEMEHHBIE JIOIN», «HenoBeUeCKre pachhy.

Obopyoosanue: mynsxu «lIporncxoxaeHue yemoBeka» (Or0CThI

aBCTPAJIONIUTEKA, MUTEKAHTPOIA, HEaHIepTaiblia, KPOMAaHbOHLIA), CJICTIKH WU
M300paKEHHSI KAMEHHBIX OpYAUi MEpPBOOBITHOTO YeI0OBeKa (KaMHHU-YOMIIEPHI,
pyOuiia, ckpebiia), reoOXpoHOJIOru4ecKast Tabauila, KoJeKius «@opmbl
COXPaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

Ilpakmuuecxas paboma Ne . «A3yuenne ucKomnaeMbpIx OCTaTKOB PACTEHUHN U
YKUBOTHBIX B KOJUIEKLIUSX).

IKcKypcus « IBOIIIOLMS OPraHMYECKOr0 MUPA Ha 3eEMIIE»
(B €CTeCTBEHHO-HAYYHBIN UM KPAEBETUECKUI MYy3€ei).

Tema 3. OpranusmMbl 4 OKpPy:Ka0IIa"A cpeaa

DKOJIOTUA KaK HayKa. 3a/1aud U pa3/ielibl SKOJOTUH. MeTOoIbl SKOJIOTUYECKUX
UCCIIEIOBaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.
Cpennl oOuTaHus OPraHU3MOB: BOJIHAS, HA3EMHO-BO3IyIITHAS, TOYBEHHAS,



BHYTPHOPTIaHU3MEHHAS.

Okonorudeckue paxtopsl. Knaccudukanus 3x0a0rndeckux (pakTopos:
abuoTHyecKkue, OMOTUYECKHE U aHTPONIOTeHHbIE. J[eliCTBHE SKOJIOTMUECKUX
(aKkTOpOB HA OPraHU3MBI.

Abuotndeckue GpakTophl: CBET, TEMIEpPaTypa, BIaXHOCTh. DOTOMEPHOTU3M.
[TpucnocoGaeHust OpraHu3MOB K ACHCTBHIO A0MOTHYECKUX (PaKTOPOB.
buosornueckne puTMBl.

buotnueckue paxTopsl. Buasl OMOTHYECKIX B3aMMOCHCTBHIM: KOHKYPEHITHS,
XMIHUYECTBO, CUMOM03 U ero (opmsbl. [lapazutusm, koonepanus, MyTyaau3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTPAJIU3M.
3HaueHue OMOTUYECKUX B3aUMOJIEUCTBUM JIsl CYLIECTBOBAHUS OPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XapaKTePUCTUKH NMonmyiauui. OCHOBHbBIE TOKA3aTENN
NOMYJISIUUN: YUCIEHHOCTb, IIIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, TPUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Peryssus.
Jemoncmpavuu:

TIlopmpempsi: A. I'ym6onbar, K.®. Pynwe, O. ['exkens.

Tabauysl u cxemwl.: kapta «IIpupoansie 30HbI 3eminy, «Cpelibl 0OUTaHUsA
opranusMoBy, «Doronepuoansm», «llonmymanun», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny», «Ilumesbie nenm.

JlabopaTopHbIe U NpaKTHYECKHE PA0OTHI:

Jlabopamopnas paboma Ne 3. «Mopdonoruueckne 0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOHUTaHUS.

Jlabopamopnas paboma Ne 4. «BausiHue cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB
KOJIeycay.

Ilpakmuuecxas paboma Ne 2. «[1oacd€t MIOTHOCTH MOMYJISIIUNA Pa3HBIX BUJIOB
pacTeHu».

Tema 4. Coo011ecTBA M DKOJOTHYEeCKHEe CHCTEMBI

Coo0miectBo opranu3mMoB — OuoreHo3. CTpyKTyphl OUOIIEH03a: BUI0Bas,
MPOCTpaHCTBEHHAsA, Tpoduueckas (muiieBas). Bugasi-momuHanTsl. CBsi3H B
ouoneHose.

DKoJiornueckue cuctemsl (3kocuctemsl). [Tonsitue 00 sxocucteme u
ouoreorieHo3e. OyHKITMOHATBLHBIE KOMIIOHEHTHI SKOCUCTEMBI: TTPOYLICHTHI,
KOHCYMEHTHI, peIyIIeHThl. KpyroBOpoT BEIIeCcTB ¥ TOTOK YHEPTHH B SKOCUCTEME.
Tpoduyeckue (MuuieBbie) ypOBHH SKOCUCTEMBI. [IIIeBbIE IEH U CETH.
OcCHOBHBIE MOKa3aTeNu IKOCUCTEMBI: OMomacca, IpOAYKIHs. DKOJOTHYECKHIE
NUPAMUJIBL: IPOTYKIIUH, YUCICHHOCTH, OoMacchl. CBONWCTBA HKOCHCTEM:
YCTOMYMBOCTb, CAMOpPETYIIALUs, pazBuTue. CyKieccus.



[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO WU
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpPONOreHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznoobpasue kak pakTop ycToMunBOCTH dKOcucTeM. CoXpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B.U. Bepuaackoro o 6uocdepe. ['panuiisl, coctaB u CTpyKTypa
onocdepsl. XKupoe BemecTBo u ero Gpyakmuu. OcodeHHOCTH OnoCchephl Kak
rJ100aJIbHOM HKOCUCTEMBI. /[[nHaMHUueckoe paBHOBECHE U oOpaTHas CBA3b B
ouocdepe.

KpyroBopoTs! BeiecTB u OMOreoOXMMUYECKHUE IIUKIIBI AJIEMEHTOB (yriepoa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

UenosedecTBO B Onochepe 3eMiu. AHTpONIOTEHHbIE U3MEHEHUS B Ouocdepe.
['1o6anbHBIE IKOIOTUYECKUE TPOOIIEMBI.

Cocy1iectBoBaHMEe NpUpObI U yenoBedyecTBa. CoxpaHeHue 6Mopa3HooOpa3us
KaK OCHOBa ycToWunBOCTH OMocdepbl. OCHOBA pallMOHATIBLHOTO YIIPABICHUS
IPUPOIHBIMU PECYPCaMH U UX MCIOJIb30BaHUE. JJOCTHKEHHsSI OMOJIOTUY U OXpaHa
PUPOJIBI.

Hemoncmpauyuu:

Lopmpemuwi: A.Jlx. Tencnu, B.H. Cykaués, B.1. Bepnaackui.

Tabauywl u cxemvl: «[lumeBsle nenu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie coobmecTBay, «llenu nutanus», « JKoJIOrHuecKas TUPaMHUIA»,
«buocdepa u uenoBex», « IKOCUCTEMA IMUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOTO Jiecay, «buorieHo3 BojgoéMay, « ArporieHo3», «IIpuMepHbie
AHTPOITOTE€HHBIE BO3JICVCTBUS HA PUPOY», « BakHENIINE UCTOYHUKHU
3arpsi3HEHMsSI BO3/yXa U TPYHTOBBIX BO/», «[louBa — BaxkHEIIast COCTaBIISIOIIAS
ounochepr», «DakTopsl Aerpaganuu nouBy, «llapaukoBsril a3gpdexT», «DakTopbl
PaIuOaKTUBHOTO 3arps3HeHust onocdeps», «O01Iast CTpykTypa ouochepsi»,
«Pacnipoctpanenue xu3Hu B 6uocheper», «O30HOBBIN IKpaH Ouochepsb»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B mpupoe».
Ob6opynioBanue: MoJeb-anmuiMKamus « Tunuaneie OUOIEHO3bI», TepOapuit

«PacturtenbHbBIe cOO0IIECTBA», KOJUICKIIUN «bromneHo3y», «Bpeaurenn BaKHEHIIIUX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», TepOapru U KOJUICKITUU PACTCHUN U
JKUBOTHBIX, TPUHAJICIKAIINE K Pa3HBIM 3KOJIOTUYECKUM T'PYIIaM OJTHOrO BUJIA,
Kpachas kaura Poccuiickoii @enepaiyiu, n300pakxeHus: OXpaHsSeMbIX BUJIOB
pAaCTEHUH U )KUBOTHBIX.



2.Il;manupyemMblie pe3yJibTaThl OCBOCHHUSI Kypca OMOJI0THM.

Cornacao ®I'OC COOQO, ycraHaBnuBarOTCs TpeOOBaHUS K pe3ybTaTaM OCBOCHUS
OOYYarOIIMMUCS TPOrPAMM CPETHET0 0011Iero 00pa30BaHus: TMYHOCTHBIM,
MeETaIpeAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType TMYHOCTHBIX pe3yJbTaTOB OCBOCHUS IpeaMeTa «buoorus»
BBIJICJICHBI CJICTYIOITNE COCTABIISIONINE: OCO3HAHUE O0YIAIOIIMMHUCS POCCUHCKON
rpakIaHCKOW MJEHTUYHOCTU — TOTOBHOCTH K CAaMOPA3BUTHIO,
CaMOCTOSATEILHOCTH M CAMOOTIPEACIICHUIO; Haluyue Momusayuu K 00y4eHUIO
OHOJIOTHH,
yeleHanpaesieHHoe pa3eumue BHyTPEHHUX YOEKIEHUH JTUYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAJAUIIMKN pa3BUTHS OMOJIOTUYECKOTO
3HAHUS; 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOECH
JEATEeIIbHOCTH IICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MIPUCYIIUMHU CUCTEME
OMOJIOTMYECKOT0 00pa30BaHUS; HAIUYUe IKOTOTUUECKOTO HPABOCO3HAHUSL,
CcnocoOHocmuy CTaBUTD 1ICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS ITpeaMeTa « BUOOTH) IOCTUTAIOTCS B
CIMHCTBE Y4eOHOM U BOCIIUTATEIHHOM NESITEIbHOCTH B COOTBETCTBHUH C
TPAAULMOHHBIMUA POCCUNCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, IPUHSTHIMU B 00I1I€CTBE NMPABUJIAMU U HOPMAMHU
MOBEJICHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUSI, CAMOBOCITUTAHUS U
caMOpa3BUTHS, PA3BUTHS BHYTPEHHEN MO3UIIMH JIMYHOCTH, TATPUOTU3MA,
YBaKEHUS K 3aKOHY U MIPABOIOPSAKY, YEJIIOBEKY TpY/a U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBKEHHSI, 0EPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJIEAUIO U
TpaAuIIMsAM MHOTOHAITMOHAIBLHOTO Hapoaa Poccuiickon denepanuu, Npupoae u
OKPY>KAIOIIEH Cpee.

JIndaHOCTHBIE PE3yabTaThl OCBOCHHS Y4€OHOTO TIpenMeTa « broorusyy T0KHBI
OTpakaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOIINXCSl PYKOBOJICTBOBATHCS
c(OpMUPOBAHHOW BHYTPEHHEN MO3UIIUEN TMYHOCTH, CUCTEMOM LIEHHOCTHBIX
OpHEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOSXKICHUM, COOTBETCTBYIOIINUX
TPaJAUIIMOHHBIM IIEHHOCTSM POCCUMCKOTO 00IIIeCTBA, PACIIUPEHUE )KU3HEHHOTO
OTIBITA U OMBITA JEATEIBHOCTH B MIPOLIECCE PEATTM3AIIMA OCHOBHBIX HAPaBJICHUN
BOCITUTATEJIbHOM JESITEIbBHOCTH, B TOM YHCJIE B YaCTH:

1. I'pasicoanckozo eocnumanus:

c(hOpMUPOBAHHOCTH IPAKAAHCKON MO3UIIMN 00YUYaIOIIEroCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUKUCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MPAB U 0053aHHOCTEH, YBAXKECHHE 3aKOHA U



IIPABOIOPAIKA;
TOTOBHOCTH K COBMECTHON TBOPYECKOM JAEATEILHOCTH MPH CO3JaHUH YIEOHBIX
MIPOEKTOB, PEIICHUH YUYeOHBIX M MIO3HABATEIHHBIX 3a/1a4, BHIITOJIHEHUHU
OHMOIOTHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH OTPEACIATh COOCTBEHHYIO TTO3UITUIO TI0 OTHOIIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBATH B CBOUX JIEHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMO/ICUCTBUS JIIOJIEH C pa3HBIMH YOEKACHUSAMH, KyIbTYPHBIMU [ICHHOCTSIMH U
COIIMATBHBIM TTOJI0KCHHUEM;

TOTOBHOCTB K COTPYTHUYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHUS YICOHBIX,
M03HABATENIBHBIX U UCCIIE0BATEIBCKUX 3a/1a4, YBAXHUTECIILHOEC OTHOIIICHUE K
MHEHUIO OMIOHEHTOB MPH 00CYKICHUU CIOPHBIX BOIPOCOB OMOJIOTUYECKOTO
COZIEPKaHUS;

TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOU IEATEIBHOCTH.

2. Ilampuomuueckozo 60cCnumanu:

c(OpMUPOBAHHOCTb POCCUNCKOM I'PaXkTaHCKON HJIEHTUYHOCTH, TaTPUOTU3MA,
YBaXKEHUS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH Itepen Poaunon, ropaoctu
3a CBOM Kpau, CBOXO PoauHy, CBOM SI3BIK U KYJIBTYPY, IPOILLJIOE U HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHNE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM IIPUPOIBL;
NOCTHXKEHUAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUX, TPYIE;
CHOCOOHOCTH OLIEHUBATh BKJIAJ POCCUNCKHUX YUEHBIX B CTAHOBJICHHUE U PA3BUTHE
OMoIOrvK, MOHUMAHKE 3HaYeHHsI OMOJIOTUY B IO3HAHUM 3aKOHOB IIPUPOJIbI, B
YKU3HH YE€JIOBEKa U COBPEMEHHOTO OOIIECTBA;

ujelHast yoexK1IEHHOCTh, TOTOBHOCTH K CITyKeHHI0 OTEUYeCTBY U €ro 3aluTe,
OTBETCTBEHHOCTh 3a €r0 Cy/b0y.

3. /lyxo6H0-HpaecmeeHH020 60CRUMAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEACHUS;
CIIOCOOHOCTH OLICHMBATh CUTYAIIMIO U IPHHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYHBOTO OYAYIIEro;
OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO NIPUHATHS LEHHOCTEN CEMENHOU )KU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccun.

4. Icmemuueckozo éocnumanus:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIOUAsi CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUN;



MOHMMAaHUE AMOLIMOHAJILHOTO BO3JEHCTBHSA )KUBOW MIPUPOBI U €€ HEHHOCTH;
TOTOBHOCTb K CAMOBBIPA)KEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE
IPOSIBIIATh Ka4eCTBa TBOPUECKOM JINYHOCTH.

5. Qusuueckozo eocnumanus, Gopmuposanun Kyivbmypol 300p06ba u
IMOYUOHATLHO20 D1A2ONONYYUA:

NOHUMAaHME U peann3alus 370poBoro u 6€30nacHoro oopasa >ku3HHU (340pOBOE
NUTaHKUEe, COOTI0ACHNE TUTHEHNYECKUX MTPaBIII U HOPM, cOaTaHCUPOBAHHBIN
PEXKUM 3aHATUN U OTABIXA, pEryJiApHas Gu3nyecKasi akTUBHOCTD), OEPEXKHOTO,
OTBETCTBEHHOT'O Y KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHE EHHOCTHU MPaBUJI UHIMBUYaJIbHOTO U KOJUIEKTUBHOIO O€3011aCHOTO
MOBEAECHUS B CUTYALUSIX, YTPOKAIOUINX 310POBbIO U )KU3HU JIOAEH;

OCO3HAaHME MOCIEACTBUI U HENPUATHE BPEIHBIX TPUBBIUEK (YIOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU).

6. Tpyooeozo éocnumanus:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;
FOTOBHOCTh K aKTUBHOM JIESATEIILHOCTH TEXHOJOTHYECKON U COIMATBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSATEIIBHO
BBITIOJIHATD TAKYIO JI€SITEIbHOCTD;

HHTEpeC K pa3IuvIHbIM chepaM MpodheCCHOHAIBHOM IeITEIBHOCTH, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BEIOOP OyayIel npodeccun U peaan3oBbIBaTh
COOCTBEHHBIC KU3HCHHBIC TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO HA POTKEHUN
BCEU JKU3HU.

7. IK0102UUECK020 60CNUMAHUA:

HKOJIOTUYECKH L[EIECO00pa3HOE OTHOIICHHUE K MPUPOJIE KaK UCTOUYHUKY KU3HH Ha
3emJie, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBILICHUE YPOBHS IKOJIOTUYECKON KYJIbTYPBhI: IPHUOOPETEHUE OIBITA
IUTAHUPOBAHMS IOCTYIIKOB M OLICHKH UX BO3MOKHBIX MOCIEACTBUM IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHME rI100aJbHOT0 XapaKTepa HKOJIOTMYECKUX MPoOJieM U MyTel ux
pEelLIeHHUS;

CIIOCOOHOCTH MCTIOJIB30BATh MPUOOpPETaeMble MPU U3YYEHUU OMOJIOTUN 3HAHUS U
YMEHHUSI IPU PELICHUH MTPOOJIEM, CBA3aHHBIX C PALIMOHAIBHBIM
IPUPOIOTIOIB30BAaHUEM (COOII0ICHUE MTPABUII TOBEACHUS B IPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PAaBHOBECHS B 3KOCUCTEMAX, OXPaHy BUOB,
PKOCHUCTEM, OrOCchephl);

AKTUBHOE HEIPUATUE NECUCTBUM, IPUHOCAILIUX BPE OKPYKAIOLIEH IIPUPOIHOU
cpelle, yMEHHE MPOrHO3UPOBATh HEOIArONPUSITHBIE SKOJIOTUYECKUE MTOCIEICTBUS



NPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIM4KE Pa3BUTOrO SKOJOTUYECKOIO MBIIUICHHUS, SKOJIOTUYECKON KYJIbTYPBHI,
OIIBITA JAESATEIBHOCTH YKOJIOTHYECKOM HAIPABICHHOCTH, YMEHHSI
PYKOBOJCTBOBATHCS MU B ITIO3HABATEIILHOM, KOMMYHUKATUBHON U COLIMAJIBHON
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUUECKOMN ACATEIBHOCTH IKOJIOTHIECKON
HaIIPaBJICHHOCTH.

8. llennocmu nayunozo noznanus:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JTUAJIOre
KYJIBTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;
COBEPILICEHCTBOBAHUE A3BIKOBOM M YUTATEIBCKON KYJIBTYPhI KaK CpeicTBa
B3aMMOJEHCTBUS MEXKIY JIOAbMU U MMO3HAHUS MUPA;

NOHMMAaHUE CEU(PUKN OMOJIOTHH KaK HayKH, OCO3HAHUE €€ pPOJIU B
(dbopMHPOBaHNUHN PAIIMOHATBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH 1IETI0OCTHOTO
IpEeCTaBICHUS 00 OKPYXKAIOIIeM MHUPE KaK O €IMHCTBE MPUPO/IBI, YEIIOBEKA U
o0I1ecTBa, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH M pEIIeHUH IpodiieM
COXPaHEHUs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTUH JI1 COBPEMEHHOM LIMBUIIN3ALIUU:
o0ecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEIULIMHBL;, CO3JJaHUsI IEPCIEKTUBHBIX
OMOTEXHOJIOTU, CHOCOOHBIX PeIlaTh PECYPCHbIE MPOOIEMBbI Pa3BUTHUS
4eJI0BEYECTBA; MOMCKA IyTEeH BhIX0/1a U3 TTI00aIbHBIX SKOJOTHUECKHUX PoOIeM U
o0ecrniedeHus epexo/ia K yCTOMIMBOMY Pa3BUTHIO, PAIIHOHATHBHOMY
UCTIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJOTMUYECKUX 3HAaHUH B IIEJIAX
HOBBILICHUSI 001N KYJIbTYpbl, €CTECTBEHHO-HAYUYHON IPaMOTHOCTH KaK
COCTaBHOM 4acTu (yHKIIMOHAIBHOM IPAMOTHOCTH O0ydaromuxcs, GopMupyeMoi
IpU U3Y4EHUH OHOJIOTUH;

MOHUMAaHKE CYIIHOCTH METOJIOB MTO3HAHMUS, UCTIOB3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTh MCIOJIh30BATh MOTyYaeMble 3HAHUS JIJIsl aHAIIN3a U
0OBSICHEHHMSI SIBTICHUN OKPYKAIOIIEro MUPa U MPOUCXOASIINX B HEM N3MEHEHUI;
YMEHUE JIeNaTh 000CHOBAaHHbIE 3aKJIIOUEHHS HA OCHOBE HAayYHbIX (DAaKTOB U
UMEIOIIMXCS JAHHBIX C IIEITbIO MOIyYEHHs TOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTh CAMOCTOSATEIBHO UCIIOIB30BaTh OMOJIOTHUECKUE 3HAHUS JUIS
peleHust npobJieM B peaibHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HaHUE IIEHHOCTH HAYYHOU JAESITeTbHOCTH, TOTOBHOCTh OCYIIECTBIISITh
MPOEKTHYIO M UCCIIEAOBATEIBCKYIO IEATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U
camMo00pa30BaHNIO, K aKTUBHOMY MOJTyYEHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B



COOTBCTCTBHH C ) XM3HCHHBIMH HOTpe6HOCT$IMI/I.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHHS yueOHOTro npeameta «buomorus»
8KIIOYAlOM: 3HAYUMBIE JUIsl (POPMHUPOBAHUS MHUPOBO33PEHHS 00YUAIOITNXCS
MEXKIUCIUTUTHHAPHBIC (MEXKITPEIMETHBIC) OOIIICHAYYHBIE TIOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHICIIU(PUKY METOI0B TTO3HAHMUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SJHEPTHs, SIBIICHUE, ITPOIIECC,
cUcTeMa, Hay4HbIN (haKT, IPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIp.); YHUBEPCAIbHBIC
ydeOHbIe TeUCTBUS (TT03HABATEIbHBIC, KOMMYHUKATUBHEIC, PETYJIATUBHBIC),
obecnieunBaronye GopMupoBaHue PyHKIIMOHAIBHOW IPaMOTHOCTH U COITUATBLHOMN
KOMIIETEHIIMU 00yUYaroIIuXCcsl; ClIOCOOHOCTh 0O0YYaIOIUXCsl UCII0JIb30BATh
OCBOCHHBIE MEXIUCIIUTUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUSI U YHUBEPCAJIbHbBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIMAILHON MTPAKTUKE.

Ilo3nasamenvuble yHUBEpcabHbIE YUeOHbIE 0CUCMBUA:
ba3zoevie nocuueckue oeiicmeus:

CaMOCTOATEILHO (POPMYITHPOBATH U aKTYaJTU3UPOBATH MTPOOJIEMY, pacCMaTPHBATh
€€ BCECTOPOHHE;

HCIIOJIb30BaTh TP OCBOCHUHU 3HAHUN MPHUEMBI JIOTUUECKOTO MBIIIUICHUS (aHAIu3a,
CHUHTE3a, CpaBHEHMUsI, KjIaccuukamuu, 0000IIeHNUs ), PAaCKPhIBATh CMBICII
OMOJOTUYECKUX TOHATHH (BBIACIATH UX XapaKTEPHBIC TPU3HAKH, YCTAHABIINBATh
CBSI3M C IPYTUMH TTOHATHSIMH );

OTIPEICIATH TSN AeATEILHOCTH, 3a/1aBasl TapaMeTPhl M KPUTEPUU WX JTOCTHKCHUS,
COOTHOCHTH Pe3yJIbTaThl IEITCIILHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;
HCIIOJIb30BaTh OMOJIOTHYSCKHUE TIOHATHUS JJIs1 0OBsICHEHUS (PaKTOB M SIBJICHUIA
YKUBOM MIPUPOLBI;

CTPOMTH JIOTHICCKHUE pACCYKIEeHUS (MHIYKTUBHBIC, SAyKTHBHBIC, 10 aHAJIOTHH ),
BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pACCMATPUBACMBIX SIBJICHHSX,
(GhOpMYITMPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/IETBHBIC CPEACTBA IS TPEACTABICHHS CYIIICCTBEHHBIX
CBSI3€H M OTHOIIICHUH B M3y4aeMbIX OMOJIOTHYCCKUX 00BEKTAX, a TAKKE
MIPOTUBOPEYHI Pa3HOTO POJIA, BHISIBJCHHBIX B PA3IUYHBIX HHPOPMAITHOHHBIX
HCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHATN3a UMEIOIIIIXCS
MaTepHaIbHBIX M HEMATEPUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIbHOCTD, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
IEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN JACATCIBHOCTH;



KOOPAMHHUPOBATH U BBITIOJIHATH pabOTy B YCIOBHSIX PeaJbHOT0, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEHCTBYS;
pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX IP00JIeM;

ba3zoevie uccnedosamenvckue oeiicmeun:

BJIAJIE€Th HABBIKAMHU y4€OHO-UCCIIEI0OBATEIBCKON U IPOEKTHON JAESTENbHOCTH,
HaBbIKaMU pa3pelieHus npooiem; 00J1aaaTh ClIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATEIIEHOMY IIOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a1a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHS,

VCIIOJIB30BATh PA3JIMYHbIE BUJBI JEATEIBHOCTH 10 ITOJYYEHUIO HOBOT'O 3HAHUS, €r0
MHTEpHpETalny, TpeoOpa30BaHUIO U IPUMEHEHUIO B YUEOHBIX CUTyalUsX, B TOM
YHClie IPU CO3aHUN YUEOHBIX U COIIMAIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYUYHBIN TUI MBIIIJICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7ja4l B 00pa30BaTEIbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISBIIATH IPUYMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJIU3UpPOBAaTh 3374y, BBIABUTATh
TUITOTE3Y €€ pelIeHNs, HAXOAUTh apIryMEHTHI IS JJOKa3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEILICHNUS;

aHAJM3UPOBATh NOJYYEHHBIE B XO/I€ PEIICHHUS 3a1a4 PE3YIbTaThl, KpUTUYECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
OCYILECTBIIATH 1IEJIEHAIPABIICHHBIN MTOUCK MEPEHOCA CPENICTB U CIIOCOO0B
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCUTDH 3HAHUS B [TO3HABATENIBHYIO U MIPAKTUYECKYIO 001acTH
KU3HENEATEIBHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUrMHAIbHBIE MOAXObI U PEIICHHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMS;

Paboma c ungpopmaueit:

OpPUEHTHUPOBATHCS B PA3TUYHBIX UICTOYHUKAX MH(DOpMAUK (TEKCTE y4eOHOTro
oco0usl, HAy4YHO-TIOMYJISIPHOU JIUTEPATYpE, OMOIIOTMUYECKUX CIIOBApsIX U
CIpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETE), aHAIM3UPOBATh
UHGOPMAIIMIO Pa3IMYHBIX BUAOB U (POPM IPEICTABICHUS, KPUTUYECKH OLEHUBAThH
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

(GbopMyJIHpPOBATh 3aMPOCH U MPUMEHSTH PA3INYHbIE METOIbI IPU MTOUCKE U
otbope 6uosiornyeckor nHGopmaruu, He0OXOUMOM ISl BHITIOJIHEHUST YIEOHBIX
3ajay;

pUOOpETaTh OMBIT UCIIOJb30BaHUS MH(OPMAITMOHHO-KOMMYHHUKATUBHBIX



TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOIB30BAHUS PA3IUIHbBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BRIOUPATh ONTUMANIbHYIO (OPMY MpeICTABICHUS
ounosiornyeckoi nHGopmanuu (cxembl, rpadyKu, JUArpaMMbl, TaOIUIbI, PUCYHKH
u ap.);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MPHU paboTe ¢
Ouonoruueckoi HHPpopMaIre: MPUMEHITh XUMUYECKUE, PU3NUECKHe U
MaTEeMaTUYECKHE 3HAKU U CUMBOJIbL, (DOPMYJIbl, a00peBUATYpy, HOMEHKIIATYDY,
UCII0JIb30BaTh U MPE0OPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA
HaIJISIIHOCTH;

BJIAJI€Th HABBIKAMU PACIIO3HABAHUSI U 3aIUTHI HHGOPMAIKU, UHPOPMALITMOHHOM
0€30MacHOCTH JTUYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPCcAJbHbIe YueOHbIE TeiCTBUSA

OO0uenue:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BCeX chepax >KU3HU; aKTUBHO y4acTBOBATh B
JIAAJIOTe WK TMCKYCCUU TI0 CYIIIECTBY 00CYXaaeMOi TeMbl (YMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJICHUSI OTHOCUTEILHO BHITIOJIHEHUS MpejiaracMoi
3a/1a4d, YIYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIINI APYTUX YYACTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpEACTBAa OOIIEHHUsS, IOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MDIMKTHBIX CHUTYaIIHiA;
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMHM OOIIEHUS W B3aUMOJCUCTBUS, MOHUMATH
HaAMEpPEHUS JIPYTUX JIIOAEH, MPOSBISITh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO W JIOTMYHO U3JIaraTb CBOKO TOYKY 3PEHUS C MCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

CoBMmecTHasI 1eITEIBHOCTD:

NOHUMATh W MCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAIbHOU
paboThI IPH pelIeHUH OUOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJICHCTBUS MPHU PEIICHUN Y4eOHOM 3a1a4H;
BBIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBUUA C Yy4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;

NpUHUMATh  1IeJlb  COBMECTHOM  JIEATECIILHOCTH,  OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTUKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM pabOThHI;

OLICHMBATh KAa4e€CTBO CBOETO BKJAJa M BKJIAJa KaXJOr0 YYAaCTHHUKA KOMaH[bI B



o0IIMiA pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE TPOEKTHI, OIEHUBATh MWJEH C TO3WLIHWU HOBHU3HBI,
OPUTUHAILHOCTH, TPAKTUYECKOW 3HAUUMOCTH;

OCYLIECTBIIAITh  NO3UTUBHOE CTPATETMYECKOE IOBEIEHHE B  Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:

HCITOJTH30BaTh OMOJIOTUYECKHUE 3HAHUS JJIS BHISABJICHHSI TIPOOJIEM U X PEIICHHS B
YKU3HEHHBIX U YUYEOHBIX CUTYaIUsIX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUMN 1I€JIEBbIC U CMBICIIOBBIE YCTAHOBKH
B CBOMX JICUCTBUSAX U MOCTYNKAX MO OTHOLIECHHIO K JKMBOM MPUPOJIE, CBOEMY
3I0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYLIECTBIISATh NO3HABATEIIBHYIO JIESITETbHOCTD, BBIABIISATh
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 33/1aul B 00pa3oBaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHUS IPOOJIEMBI C YUETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;
JienaTh OCO3HaHHBIN BBIOODP, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a
penieHue;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKON IPYIULIMH B PA3HBIX
00JacTsIX 3HAHUH, MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIN
YPOBEHB;

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTbh KOPPEKTUBBI B JIEATEIIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIAJICTh HABBIKAMU MTO3HABATEILHON PEIICKCUN KaK OCO3HAHMS COBEPIIAEMBIX
JNEWCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCIIOJIB30BaTh MPUEMBI PeICKCUU 1JIS OLICHKU CUTYalluH, BBIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHUS O UX
CHIKECHUIO;

MPUHUMATh MOTUBBI U aPTYMEHTBI JPYTUX MIPU aHATIU3€E PE3yJIbTaTOB

JIESITENBbHOCTH;

IlpunsaTHe ceds U ApPyrux:



MPUHUMATH Ce0s1, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U apPIYMEHTHI IPYTUX NPU aHAIIM3€ Pe3yIbTaTOB
NEesTEeITbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C TIO3UIIUU JPYTOTO YeIOBEKa.

[MTPEJAMETHBIE PE3VJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mporpaMMbl COO mo 6uonoruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crienuduueckue ais yueOHoro npeamera «buomorus»
Hay4YHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUI 110 OCBOCHHIO, HHTEPIIPETAIIUU U
npeo0pa30BaHUIO 3HAHUHN, BUJBI IEATEILHOCTH 110 MOJIYYEHUIO HOBOTO 3HAHUSA U
NPUMEHEHHUIO 3HAHUW B PA3IMYHBIX YYEOHBIX CUTYaIIUAX, a TAKXKE B peaIbHBIX
KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C OHojorueid. B mporpamme npeiMeTHbIe
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUSI.

IIpeaMeTHbIe pe3yabTAaThl 0CBOCHUA Y4eOHOro npeamera «buosgorus» B 10
KJIaCCE MOJIKHBI OTPAKATH:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTUHU B CHCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa U HAyYHOTO MHUPOBO33PEHMUS; O BKJIAJE POCCUMCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (HYHKIIMOHATBHON
TPaMOTHOCTH YeJIOBEKa JIJISl pEHICHHS )KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbIBaTh COJIEPKaHNe OMOIOTHYECKUX TEPMUHOB U MTOHSATHI: )KU3Hb,
KJIETKA, OpraHu3M; MeTaboau3M (0OMEH BEIIECTB U MPEBPALICHUE YHEPTUN),
roMeocTas (CaMOperyJsius), ypOBHEBAs OpPraHU3AIHs )KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHS), HACIEICTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE U3JlaraTb OMOJOTHYECKHE TeOpUH (KIETOUHAsI, XPOMOCOMHas,
MyTaIMOHHAs, [IEHTPaIbHas JOTMa MOJICKYJISIPHOM Onoiorun), 3akoHsl (1.
Menpens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 LieHTpax MHOrooOpasus u
MIPOUCXO0XKICHUA KYJIbTypHbIX pacTeHuil H. . BaBuiioBa), onpeaensTs rpaHULbI
UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHE BJIaJICTh METOJaMH HayYHOTO MO3HAHHUS B OMOJIOTUU: HA0JIIO/ICHUE U
OIKCAHME KUBBIX CUCTEM, MIPOLIECCOB U SIBJICHUI; OpraHU3alsl U IPOBEICHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BEIIBH)KEHUE THITOTE3bI; BBISIBICHUE 3aBUCUMOCTH
MEX]Ty UCCIIEAYEMBIMU BEIMYMHAMU, OOBSICHEHHE MOTYYSHHBIX PE3YJIbTaTOB,
WCTIOJIHb30BAHHBIX HAYYHBIX TIOHSATHH, TEOPHU U 3aKOHOB; YMEHHE JIEJIaTh BHIBOIBI
Ha OCHOBaHWH TMOJyYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBICITIATH CYIIECTBEHHBIC TIPU3HAKU BUPYCOB, KIIETOK MPOKAPHOT U



9YKApUOT; OAHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOEHHOCTH
IIPOLIECCOB: 0OMEHA BELLECTB U NPEBPAILIEHUS JHEPTUU B KJIETKE, (POTOCUHTE3A,
IUTACTUYECKOTO U SHEPTreTUUECKOro 0OMeHa, XEMOCHHTE3a, MUTO3a, MeH03a,
OILTIOIOTBOPEHMS, Pa3MHOKEHHUSI, UHANBHUTyAIBHOI'O PAa3BUTHUS OPraHU3Ma
(oHTOTEHER);

yYMEHHE MPUMEHSTH MOTYYCHHbIC 3HAHUS JJIs1 O0BSICHEHHS] OUOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUH, I IPUHATHUS ITPAKTUYECKUX PEIIEHUI B IOBCETHEBHOM
KU3HU C IeTbI0 00ecredeHnst 0€30IacHOCTH CBOETO 3/I0POBbS U 3JI0POBBS
OKPY>KaIOILKX JIFOJIeH, COOJIIO/IEHUSI HOPM TPAaMOTHOTO MOBEJCHUS B OKPY KaroLeH
IPUPOJIHON cpejie; MOHUMaHue HeOOXOJUMOCTH UCII0JIb30BaHUs JOCTHKEHUN
COBPEMEHHOW OMOJIOTUU U OMOTEXHOJIOTUI 111 palliOHAIIBHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHUE PElIaTh FIEeMEHTapHbIE TEHETHUECKHUE 33]]a4l HA MOHO- M TUTUOPUIHOE
CKpEIIMBaHuE, CLEIUICHHOE HACIIEI0BAHNE; COCTABIISATh CXEMbl MOHOTHOPUIHOTO
CKpEIMBaHUsA IS IPEACKA3AHNS HACIEN0BaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINIOJHATH JIA0OpATOPHBIE U MPaKTUYECKUE PabOThI, COOJIIOIATh
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOpHBIM 000PYI0BAHUEM;

YMEHHME KPUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMALUIO
OMOJIOTMYECKOTO COACPKAHUS, BKIIFOUAIOIIYIO IICEBJAOHAYYHbIC 3HAHUS U3
pa3nu4HbIX UICTOYHUKOB (CMU, HaydyHO-IONYIJISIpHBIE MaTEPHAIIbI); 3STUYECKHE
aCIEeKThl COBPEMEHHBIX HCCIIEJOBAHUI B OMOJIOTHH, METULIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO37aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS, 0000111as
OMOJIOrMUecKyI0 HH(OPMALIMIO U3 HECKOIBKUX UCTOUHUKOB, TPAMOTHO
WCITI0JIb30BATh MIOHATUIHBIN armapaTt OMOJIOTHH.

IIpeamMeTHBIE pe3yabTATHI 0CBOEHHUS Y4eOHOro npeamera «buosorus» B 11
KJIacCe JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHHUM O MECTE U POJIH OMOJIOTHU B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HAYK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHUHBI MUPA U HAYYHOT'O MUPOBO33PEHUS; O BKJIAJIE POCCUNUCKHUX U
3apyOEKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTUH; (PYHKIMOHAIBHOM
IPaMOTHOCTH YEJIOBEKa ISl pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COACP)KaHUE OMOJIOTMYCCKUX TEPMUHOB U TIOHSITHI: BUI,
MOMYJISIITUS, TeHO(MOH/I, DBOJIIOIUS, IBIXKYIIHE CUITBI ((haKTOPhI) SBOJIIOINH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHKE, SKOJOTHYECKHE (DAKTOPHI,
HKOCUCTEMA, TIPOYIICHTHI, KOHCYMEHTBI, peTyIICHTHI, IIEMH MUTAHNUS,
HKOJIOTHYECKas Mpamua, OMoreolenos, onocdepa;

yMEHHUE u3jaraTh OMoJIOru4eckue Teopuu (dBotonronHas Teopus Y. JlapBuHa,
CUHTETUYECKAsl TEOPHS SBOJIIOIIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apO/IBIIIIEBOTO



cxonctBa K. M. bapa, uepenoBaHus rJIaBHbIX HAIIPaBIECHUHN U MyTEW 3BOIIOLNN A.
H. CesepiioBa, yuenus o ounochepe B. 1. BepHaackoro), onpeaensiTh TpaHUIbI UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM,;

yYMEHHE BJIaJeTh METOIAMU HAYYHOTO MO3HAHMS B OMOJIOTHUU: HAOIIOIEHUE U
OMUCAHUE KUBBIX CUCTEM, POIIECCOB U SIBJICHUI; OpraHu3allis U MpOBEICHUE
OMOJIOTUYECKOT0 SKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bI; BHISIBJICHHE 3aBUCUMOCTH
MEXTy UCCIIEAYEMbIMH BEIMIMHAME, O0BSICHEHNE TIOTYYECHHBIX PE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITUH, TEOPUI U 3aKOHOB; YMEHUE JI€JIaTh BHIBOIBI
Ha OCHOBAHMWH MOJYYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICNIATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTMYECKUX
O0OBEKTOB: BUIOB, MOMYJISLIUNA, TPOTYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoIeHO30B U HIKOCUCTEM; OCOOEHHOCTH MPOIECCOB: HACIEICTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOT'O 0TOOpa, BU000pa30BaHUs, IPUCTIOCOOICHHOCTH
OpraHU3MOB, JAEHCTBUS SKOJIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI, IIEPEHOCA
BEILIECTB U MTOTOKA SHEPTUH B SKOCUCTEMAX, AHTPOIOTEHHBIX U3MEHEHUH B
HKOCHCTEMAX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXUMHUECKUX
IIUKJIOB B Onocdepe;

yMEHUE IPUMEHSTh TOJIyYeHHbIC 3HAHUS 1151 00 BICHEHHS] OUOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUH, I IPUHATHUS TPAKTUYECKUX PEIIEHUH B IOBCETHEBHOM
YKU3HHU C LIETbI0 00ecrieueHns 0€30MMacHOCTH CBOETO 3/I0POBbs U 3J0POBbS
OKPYXAaIOILUX JIF0/IeH, COOJII0IEHHSI HOPM TPaMOTHOTO MOBEJICHUS B OKpYKaroLen
IPUPOAHON cpesie; HOHUMaHUE HEOOXOJUMOCTH HCHOJIb30BAHMS TOCTUKEHUI
COBPEMEHHOW OMOJIOTUH JJIsl pallOHATIBHOTO MPUPOI0TI0JIb30BAHUS;

yYMEHUE PelIaTh dIeMEHTapHbIE OMOJOTUYECKUE 3a1a41, COCTABIISITH CXEMBbI
MEPEHOCa BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

yYMEHUE BBITIONHATH Ja00OpaTOPHBIE U MPAKTUUECKHE pabOThI, COOIIOATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUUYECKH OLICHUBATh U UHTEPHPETUPOBATH MH(OPMALIUIO
OMOJIOTMYECKOTO COIEPKAHUS, BKIIFOUAOILYIO IICEBJAOHAYYHbIC 3HAHUS U3
pa3nuuHbIX UICTOYHUKOB (CMU, HaydyHO-TIOMYJISIpHBIE MAaTepUalbl);
paccMaTpHUBaTh TJI00ATbHBIE IKOJIOTHYECKUE TIPOOIEMbI COBPEMEHHOCTH,
dhopMHUPOBATH 10 OTHOIICHHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOITICHUS, 0000111as
OMOJOrMYECKYI0 HHPOPMALIMIO U3 HECKOIBKUX UCTOUHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

CpencrtBa, (popMbI U METOAbI KOHTPOJIsI (TECTUPOBAHUE)
Pe3ynbTaThl mpoMeXyTOYHOM aTTeCcTalluu, IPEACTABIISIIONIIE COOOM
pe3yJIbTaThl BHYTPUIIKOJIBHOIO MOHUTOPUHTA WHIUBUYaIbHBIX



00pa30BaTENbHBIX JOCTHKEHUN 00yUaIOIUXCsl, OTPAXKAIOT TUHAMUKY
(bopMHpPOBaHUS UX CIOCOOHOCTH K PEIIEHUIO0 YYEOHO- MPAKTUYECKUX U YUEOHO-
MO3HABATEIIbHBIX 33/1a4 U HABBIKOB MMPOEKTHOM edaTenbHOCTH.  [IpomexxyTouHas
aTTeCTaIUsl OCYIIECTBIISIETCS B X0JI€ COBMECTHOM OIIEHOYHOM JESTEIbHOCTU
NEJaroroB U 00y4aroluxcs, T. €. IBJII€TCS BHYTPEHHEH OLIeHKOM. Pe3ynbraThl
UTOTOBOM aTTECTALMU BHIITYCKHUKOB (B TOM YHCIIE TOCYIaPCTBEHHON )
XapaKTEPHU3YIOT YPOBEHb JOCTIKCHUS MPEAMETHBIX U METAIIPEIMETHBIX
PE3yJIbTATOB OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO
oO1iero oOpa3oBaHusl, HEOOXOIUMBIX JJIsI MPOJOJDKEHHS 00pa30BaHuUs.
['ocynapcTBeHHast (MTOroBasi) aTTeCTalUsl BBITYCKHUKOB OCYIIECTBIISIETCS
BHEIIHMMHU (10 OTHOILIEHHIO K 00pa30BaTEILHOMY YUPEKIECHUIO) OpraHaMu, T. €.
ABJISICTCS. BHELTHEW OLICHKOM.

10 kyace - 1aBaTh HAYYHOE OOBSICHEHUE OMOJOTMYECKUM (PaKTaM, IpoLeccam,
SBJICHUSIM, 3aKOHOMEPHOCTSAM, UCIIOJIb3Ysl OMOJIOTHYECKHE TEOPUH (KIIETOUHYIO,
HBOJIIOIIMOHHYIO), YueHHe 0 Ouocdepe, 3aKOHbI HACIEACTBEHHOCTH,
3aKOHOMEPHOCTH U3MEHUYUBOCTH; XapaKTepHU30BaTh COBPEMEHHbBIC HAIIPABIICHUS B
pa3BUTHU OMOJIOTUH; OMIMCHIBATh MX BO3MOXKHOE MCIOJIB30BaHUE B TPAKTUYECKOMN
NeSTeIbHOCTH; CPAaBHUBAThH CIIOCOOBI JICTICHUS KIETKU (MUTO3 U MEI03); peliaTh
3a/layu Ha noctpoenue Gpparmenrta Bropoi nenu JAHK no npeninoxxeHHomy
¢dparmenty nepsoii, UPHK (MPHK) no yuactky /IHK;

11 kmacc - pemath 3a7]a4M HA ONPEICICHUE KOJIMYECTBA XPOMOCOM B
COMAaTHYECKUX U TIOJIOBBIX KJIETKAX, a TAKXKE B KIIETKAX Mepe/ HadaloM JICTICHUS
(Meito3a WM MUTO3a) U TIO €r0 OKOHYAHUU (JIJI1 MHOTOKJIETOYHBIX OPTaHU3MOB);
peniaTh reHeTUYECKUE 3a/1a4i Ha MOHOTHOPUTHOE CKPEIINBAHUE, COCTABIISTh
CXEeMbl MOHOTUOPHIHOTO CKPEITMBaHUS, IPUMEHSS 3aKOHBI HACIECTBEHHOCTH U
UCIIOJIb3YsI OMOJIOTHYECKYIO TEPMUHOJIOTHIO M CUMBOJIMKY; YCTaHABIUBATH THII
HACJIEIOBAHUS M XapaKTep MPOSBICHUS MIPU3HAKa 10 3aJaHHON cXeMe
POJIOCTIOBHOM, TIPUMEHSISI 3aKOHBI HACTIEICTBEHHOCTH; OIIECHUBAThH PE3YIbTATHI
B3aMMOJICHCTBHSI UEIOBEKA U OKPYKAIOIICH CPeIbl, MPOTHO3UPOBATH BO3MOKHEIE
MOCJIE/ICTBUSI IEATEILHOCTH YeJIOBEKA VISl CYIIECTBOBAHUSI OTIACIBHBIX
OMOJOTUYECKUX OOBEKTOB U IEJIBIX TPUPOJTHBIX COOOIIECTB.



3. TemaTu4eckoe MJIAHUPOBAHME.

10 kmacc
Ne Tema KoaunuyecTBO 4acoB
1 | buonorus kak Hayka 2
2 | JKuBbI€ CUCTEMBI U UX OpraHu3aIus 1
3 | XuMH4YeCKHIl COCTAB U CTPOCHUE KIICTKU 8
4 | )KuzHenesaTenbHOCTh KJIIETKHA 6
S | Pa3MHOX€HME U MHINBUAYAIbHOE PA3BUTHE 5
OpraHu3MOB
6 | HacimencTBeHHOCTh M M3MEHYMBOCTH OPraHU3MOB 8
7 | Cenexuust opranu3mMoB. OCHOBBI OMOTEXHOJOTUH. 3
PesepBHOE Bpemsi 1
UTOI'O: 34
11 kmacc
Ne Tema KoauuecTBo yacoB
1 | OBonronoHHas OMOJIOTHSL. 9
2 | BO3HUKHOBEHUE U Pa3BUTHE KU3HU Ha 3eMIJIC. 9
3 | Opranusmel U OKpyXaromas cpeja. 5
4 | CooO1recTBa U DKOJIOTHYECKUE CUCTEMBI. 9
PesepBHOE Bpemst 2

HUTOI'O:

34




