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COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buojsiorusi Kak Hayka.
buonorus kak Hayka. CBs3b OMOJIOTHH C OOIECTBEHHBIMHU, TEXHUUECKUMH M JPYITMMHU €CTECTBEHHBIMU HayKaMu, (uiocopuei, 3TUKOMH,
ACTETUKOM 1 mpaBoM. Poss Ouosornu B GOpMUPOBAaHUN COBPEMEHHOW HAYyYHOI KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAyK.

Metoabl TIO3HAHUS JKMBOW TNPHUPOJBI (HAONMIOJCHUE, ODKCICPUMEHT, OINKCaHWe, W3MEpPEeHHE, Kiaccu(uKaius, MOJCIUPOBaHHE,
CTaTUCTUYECKass 00pabOTKa JaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon nu ®@. Kpuxk.

TaOnuie! u cxeMbl: «MeTo/1bl TO3HAHUS )KUBON PUPOJIBI».

JlaGopaTropHble U NpPaKTUYecKue padoThbl:

[IpakTuueckas pabora Ne 1. «Vcnonp3oBaHuE pa3TUYHBIX METO/IOB IIPU U3YUYEHUU OMOJIOTHYECKUX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

JXusble cucteMbl (OMOCUCTEMBI) KaK MpeaIMeT U3ydeHus: 61oaoruu. OTianune )KUBbIX CUCTEM OT HEOPraHMYeCKON IPUPOJIBI.

CBoiicTBa OmocucTeM M UX pazHooOpasue. YPOBHM OpraHU3alMd OMOCHCTEM: MOJIEKYISPHBIN, KIETOYHBIM, TKaHEBbIM, OpraHM3MEHHBIH,
MOMYJISIITHOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOTe01IeHOTHYECKH i), OrochepHbIit.

JdemoHcTpaumuu:

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKY KU3HIY, «Y POBHHU OpraHU3alluy KUBOM IPUPOIBD.

Ob6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMH4eCKHil COCTaB U CTPOCHHE KJIECTKH.

XUMHYECKUH COCTaB KJIETKU. XUMHUECKHUE AJIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIeMEeHThI. Bojia 1 MUHEpalibHbIE BEIIECTBA.

OyHKIMH BOJBI U MUHEPAIbHBIX BelleCcTB B KieTke. [loanep:kanne ocMoTHYeCKOro OasiaHca.

benku. CoctaB u cTpoeHHe O€iIKOoB. AMHHOKHCIOTBI — MOHOMephl OenkoB. HesameHumble M 3aMEHUMBIE aAMHUHOKHUCIIOTBHI.
AMUHOKHCIIOTHBI COCTaB. YPOBHHM CTPYKTYphl O€IKOBOM MOJIEKYJbl (II€pBUYHAs, BTOPUYHASA, TPETUYHAs W YETBEPTUUHAS CTPYKTYypa).
XUMHYECKHE CBOMCTBA OeNKOB. bruonorndyeckne GyHKIMN OETKOB.

®epmeHTsl — Ouonornyeckne Katanm3aTopbl. CTpoeHne (epMeHTa: aKTUBHBIA IEHTP, CcyOcTpatHas crnenuduyHocTh. KodepMeHTHI.
Burtamunsl. OTiinuust GepMEeHTOB OT HEOPTaHMUECKUX KaTaln3aToOpPOB.
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VYrneBonbl: MOHOCaxapu/ibl (TJII0K03a, prub03a U Je30Kcupud03a), Iucaxapuibl (caxaposa, JJaKTo3a) U MoJiucaxapuabl (Kpaxmal, TJIMKOTEH,
LeJITI0103a). bruonornueckue GpyHKIUHN yTiIeBOAOB.

Jlunuapl: Tpurauuepuasl, ¢ochonunuapl, crepoussl. I'mapoduiabHO-ruApoPoOHBIE CcBOMCTBA. buosornueckue QYHKUUU JIMIUIOB.
CpaBHeHUE yIiaeBoJ0B, OEIKOB U JIMIUA0B KaK UICTOUHUKOB 3HEPTHUH.

Hyxneunosbsie kucnotsl: JIHK n PHK. Hykneotuasl — moHOMepbl HykJIeMHOBBIX KHcnoT. Ctpoenne u ¢ynknuu JHK. Crtpoenue u
¢ynkunn PHK. Bunet PHK. AT®: crpoenue u ¢pyHKIuu.

[Mutonorusa — Hayka o kierke. Kietounas teopust — npuMep B3aMMOAEUCTBUS Ml U (AKTOB B HAyYHOM MO3HAHMHM. MeTosbl U3ydeHus
KIIETKH.

Krnerka kak nenoctHast )xuBas cucrema. OOuiye Npu3HAKU KJIETOK: 3aMKHYTas HapyxHas MemOpaHna, mojnekyibl JJHK kak renernueckuii
amnmnapar, cucreMa CUHTe3a Oeska.

Tumnsl K1€TOK: SyKapHOTHUYECKas U mpokapuoTuyeckas. OcOOEHHOCTH CTPOEHUs MpOoKapuoTHUecKor kieTku. Kierounas crenka Oakrepuid.
Crpoenue sykapuoTHUeCKON KiIeTkH. OCHOBHBIE OTJIMYMSI PACTUTENILHON, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KIETOK — KIETOYHAas CTEHKA, TJMKOKaIWKC, ux ¢(yHkumu. [lmasmarmdeckas memOpana, e€ CBOiCTBa U
¢bynkuuu. Luromnazma u e€ opraHouasl. OmHomeMmOpanHble opraHouabl kietku: DIIC, anmmapar I'oapmxu, ausocomsl. [lomyaBTOHOMHBIE
OpPraHOM[IbI KJIETKU: MUTOXOHAPUH, IacTuasl. [Ipoucxoxaenne MUTOXOHApUI U muactud. Bunel miiactun. HememOpaHHble OpraHOUIbl KIETKH:
pHOOCOMBI, KIIETOYHBIN LIEHTP, LIEHTPUOJIN, PECHUYKH, KI'YTUKH. DYHKIIUU OPraHOUA0B KJIETKU. BKitoueHus.

SAnpo — perynsTopHbiil HeHTp KiIeTKu. CTpoeHue sijipa: saepHas 000J04YKa, KapruoIja3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpancnopT BeiecTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllann, M. llIneiinen, P. Bupxos, JIx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Juarpammsl: «PacrpenesneHre XHUMHUYECKMX JJEMEHTOB B HEXHBOM Ipupoae», «PacnpeneneHue XUMHYECKHMX JJIEMEHTOB B JKHBOU
MIPUPOJIEN.

Tabmuue! u cxemsl: «llepuonuueckas TabnMIa XUMHUUECKUX JIEMEHTOBY, «CTpoeHHE MOJIEKYIbl BOJbD», «buocunres 6enka», «CtpoeHue
MoJieKybl Oenkay, «Ctpoenue depmenta», «Hyxnennosbie kuciotsl. JJHK», «Crtpoenmne monekynst AT®», «CtpoeHue 3yKapuOTHYECKOI
KIETKN», «CTpOEHHE >KMBOTHOM KIETKW», «CTpOoeHHE pacTUTENbHOW KIETKW», «CTpoeHue MpOKapuOTHYECKON KIeTKn», «CTpoeHue sjapa
KJIETKW», «YTIEBOABD, «JIumuIbm.

O6opynoBaHHe: CBETOBOM MHKpPOCKOM, 00OpyAOBaHHE AJii NMPOBEACHUS HAONIOACHWH, W3MEpPEHUH, SKCIIEPUMEHTOB, MHUKPOIpENapaThl
PaCTUTENIbHBIX, dKUBOTHBIX U OAKTEpPHATIbHBIX KIIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «/3ydeHune KaTaauTHIECKON aKTUBHOCTH (PEPMEHTOB (Ha IPUMEPE aMHJIa3bl MU KaTajaasbl).
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JlaboparopHass pabora Ne 2. «M3ydyeHue CTpOCHHUS KJICTOK PACTCHHA, XUBOTHBIX M OaKTepWii MOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax 1 ux OIUCcCaHue».

Tema 4. ’KuznenesaTeJLHOCTh KJIETKH.

OOmeH BemecTB, WM METa00IM3M. ACCUMHIIIANMS (TUIACTUYECKHH OOMEH) M TUCCUMMIISALNS (SHEPTeTHUYCCKUH OOMEH) — JIBE CTOPOHBI
eIMHOTO Mporecca Metadonu3ma. Poiib 3aKOHOB COXpaHEHHs BEIIECTB U YHEPTUN B IOHUMAHUU META00IM3MA.

Turnbr oOMeHa BenecTB: aBTOTPO(GHBINA U reTepoTpodHbIid. Poib hepmMeHTOB B 00MEHE BEIIECTB U MPEBPAIICHUN SHEPTHH B KIIETKE.

®dorocunTte3. CBeToBas u TeMHOBas ¢a3wl ¢poTocuHTe3a. Peaknuu dotocunTe3a. DPheKTUBHOCTh (poTocMHTEe3a. 3HaueHne (OTOCHHTE3a
JUIs1 )KU3HU Ha 3emJie. BiausHue yciaoBuil cpesibl Ha (POTOCHHTE3 M CIIOCOOBI MOBBILIEHHUS €TI0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTEe3. XEeMOCHHTE3UpYIolIe OakTepun. 3HaYeHHE XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIIe.

OHepreTudeckuil oOMeH B kieTke. PacienieHue BeecTB, BbIACIECHNE U aKKYMYJIMPOBAHUE SHEPTUU B KIIETKE. DTallbl S3HEPI€TUYECKOTO
obmeHa. I'nmukonus. bpoxkenue u ero Buuabel. KuciopopHoe oxkuciieHue, WM KIETO4YHOE JbixaHue. OKHcIUTeabHOE (GOochOpHUINpOBAHUE.
D¢ PeKTUBHOCTD IHEPTETHUECKOTO OOMEHA.

Peaknun marpuuHoro cunresa. ['enernueckas nadopmaryst u JJHK. Peanmszanus renerudeckoit napopmanmu B KieTke. [ eHeTH4ecKnii Koz
u ero cBoiicta. Tpanckpunuus — marpuudblii cuate3 PHK. Tpancnanus — GuocunTe3 Genka. Dtansl TpaHcisanun. KoaupoBaHnue aMUHOKHCIIOT.
Poaw pubocom B OrocuHTe3e Oemka.

Hexnerounslie popmel sxu3Hn — BUpychl. Victopust oTkpsiTust BupycoB (/1. M. IBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKJIA
BUpycoB. bakrepuodaru. bonesnu pacreHuid, )KMBOTHBIX U 4YEJIOBEKa, BbI3bIBa€Mble BUpycamu. Bupyc mmmyHonedunura uenoseka (BUY) —
Bo3Oyautens CIIN1a. O6patHast TpaHCKpUIIIHS, peBepTaza u unrerpasa. [Ipodgunaktruka pacrpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUMN.

JdemoncTpanum:

IToptpetsr: H. K. Konpuos, /I. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunel mutanusy, «Metabonuzmy, «MUTOXOHIPUD», «IHEPTETUUECKU 00MeH», «XioporiacT», «DoTocuHTe3»,
«Ctpoenue IHK», «Ctpoenue u ¢pyHKIIMOHUpOBaHUE IreHa», «CuHTe3 Oenkay, «I'eHeTnueckuil Koy, «Bupycs», «bakrepuodarny», «CtpoeHue u
*u3HeHHbIH 1k Bupyca CIIN/la, 6aktepuodaray, «Pemmukanus JJTHK».

Ob6opynoBanue: moaenu-ammMkanuu «Y nsoeane JJHK u tpanckpunuusy», «buocunres 6enka», «CTpoeHHE KIETKH», MOJIENb CTPYKTYpPbI
JIHK.

Tema 5. PasMHOKeHHEe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTounslif UK, WK XKU3HEHHBIH LUK KieTkd. MaTepdasza u murtos. [Ipoueccsl, nporekaromue B uHTepdasze. Pernukanusa — peakus
matpuuHoro cunresa JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN HaOop — KapuoTUN. JIUMIOMIHBIN M ramiouJHBIA XPOMOCOMHBIE HAaOOPBHI.
Xpomaruel. [luTonorndyeckrie 0CHOBBI pa3MHOXEHUS U UHAUBUIYAIbHOTO Pa3BUTHS OPraHU3MOB.

Jenenue knetku — muto3. Craguu mutosa. [Ipoueccsl, mpoucxoasiiye Ha pa3HbIX CTaAUIX MUTO3a. buonornueckuit cMpIca MUTO3A.
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[Tporpammupyemas rudesb KJIETKH — aloITo3.

@opMbl pa3MHOXKEHHSI OPTaHM3MOB: Oecrioyioe W MoJoBoe. Buibpl Gecronoro pa3MHOXXEHHS: JACJICHHE HA/IBOE, MOYKOBAHHE OJHO- U
MHOT'OKJIETOYHBIX, CIIOPOOOpa30BaHKE, BETETATUBHOE Pa3MHOXKeHUE. VICKycCTBEHHOE KIIOHUPOBAHHWE OPraHU3MOB, €10 3HAYCHUE AJIS CETIEKIIHH.

ITonoBoe pa3zMHOXKEHHE, €ro OTINYHUA OT OECIOI0ro.

Meiio3. Ctaguu Mmetioza. IIpoueccsl, mpoucxoasmue Ha cragusax Meiosa. Ilosenenue xpomocom B Meriose. Kpoccunrosep. buonornueckuit
CMBIC] U 3HAYE€HUE MEHO03a.

I"ameTorenes — nporecc 00pa3oBaHus MOJOBBIX KIETOK Y )KUBOTHBIX. I1010BbIE jKene3bl: CEeMEHHUKU U sMYHUKUA. OOpa3oBaHue U pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CHepMaTo30uj, siflekieTka) — cepMaTorenes u oporene3. OCOOEHHOCTH CTPOEHUs SHLEKIETOK M CHepMaTO30H/10B.
OmnonorBopenue. [lapreHorenes.

WupuBuayansHOe pa3BUTHE (OHTOTE€HE3). DMOPHOHAIBHOE pa3BUTHE (AMOpHOTreHe3). DTambl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX
KMBOTHBIX: JpoOJeHue, racTpynsauus, opranorenes. [loctamOpuonanbHoe pa3BuTHe. THIIBI TOCTIMOPUOHAIBHOIO Pa3BUTHS: MPSIMOE, HEMPSIMOE
(;TmanHOYHOE). BiustHue cpesbl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3bIBATh BPOXKJIEHHbIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHSL.

JdeMmoHcTpamum:

Tabmuupel u cxembl: «DPOpMBI pa3MHOKEHHs] OPraHU3MOBY», «J[BOHHOE OIJIOJOTBOpEHHE Yy IIBETKOBBIX pacTeHHil», «BereraTuBHOE
pa3MHOKEHUE pacTeHui», «Jlenenme kietku OakTepuit», «CTpPOEHHE TMOJOBBIX KIETOK», «CTpOoeHHE XPOMOCOMBI», «KIETOUHBIN UKD,
«Permmmukanua JHK», «Mwuto3», «Meito3», «llpsimoe u Hempsmoe pa3Butue», «l'amMeToreHe3 y MIIEKONMUTAIOUIMX M 4YejoBeKka», «OCHOBHBIE
CTaJluN OHTOT€HE3aY.

Ob6opynoBaHue: MUKPOCKOI, MUKponpenapaThl «CrepMaTo301 1kl MIEKOIUTAIOLIET0», «SIHIeKIeTka MiIeKonuTamomeroy, «Kapruoknnes B
KJIETKax KOpeIIKa JIyKa», MarHUTHas MoJieb-anmuiukanus «/lenenne kinerkn», moaens JIHK, moaens Metada3HON XPOMOCOMBI.

JlaGopaTopHble U paKTHYeCKUEe padoThI:

JIaGopartopHas pabota Ne 3. «HaGmroieHue MuTo3a B KJIeTKaX KOHYMKA KOPEIKa JIyka Ha TOTOBBIX MUKpOIpenapaTax.

JIaGopartophas pabota Ne 4. «/3yueHne CTpOECHHUS MOJIOBBIX KIETOK Ha TOTOBBIX MUKpOIpenapaTax.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3amauu reHeTuku. VcTopus pa3BUTHS TeHETHKU. Poib HUTONOTMM U SMOpPUOJIOTMM B CTAHOBJIEHUM TeHETHKU. Bkian
POCCHUHCKMX M 3apyOeXHBIX YYEHBIX B DPa3BUTHE TI'e€HETUKH. MeTolbl T'€HETUKH (TMOpHI0JIOTHYEeCKHM, ITUTOTeHETUYECKUH, MOJEKYISPHO-
reHeTnueckuii). OCHOBHbIE TeHeTUYEeCKHE MOHATHUS. [ eHeTHUecKasi CUMBOJIMKA, UCIIONIb3yeMas B CXeMaX CKPEIUBaHHMA.
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3aKOHOMEPHOCTH HAacleJI0BaHMUsI MPHU3HAKOB, ycTaHoBieHHbIE [. MenneneM. MoHOTHOpUIHOE CKpeIIMBaHHE. 3aKOH €IMHO-00pa3us
ruOpu0B nepBoro mnokoneHus. [IpaBuino nomMuHHpoBaHUS. 3aKOH pacIICIUICHUs Mpu3HaKoB. ['mmore3a unctorel ramer. [lonHoe m HemoiHOE
JOMHUHHPOBAHHUE.

JurnOpuiHoe cKpelBaHue. 3aKOH HE3aBUCUMOI'O Hacel0BaHMs MPU3HAKOB. LlUToreHeTnyeckre OCHOBBI AUTHOPHIHOTO CKPELIUBAHUS.
Ananusupyromiee CKpeuuBanue. Vcrnonp30BaHne aHaATU3UPYIOIIEro CKPEIIMBAHUS JJISl ONIPEIeNICHHsI TeHOTHIIa 0CO0u.

CueruieHHoe HacienoBanue npusHakoB. Pabora T. Moprana mo cuernyieHHOMY HaclieIOBaHUIO TeHoB. HapyiieHue cremyieHus TeHOB B
pe3yJibTaTe KPOCCUHIOBEpa.

XPpOMOCOMHas TEOpUS HACIIEACTBEHHOCTH. | eHeTUUeCKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/ieleHHE Moja. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U IeTeporaMeTHble OpPraHU3MbI.
HacnenoBanue npu3HakoB, CHEIJIEHHBIX € ITOJIOM.

W3meHunBOCTb. Buabl M3MEHUMBOCTH: HEHACICACTBEHHAs W HACIEACTBEHHas. Ponb cpeabl B HEHACHEICTBEHHOM W3MEHYHMBOCTH.
XapakTepucTuKa MOAM(PUKAIMOHHON M3MEHYMBOCTH. BapuanuoHHbBIi psg M BapuanuoHHas KkpuBas. Hopma peaknuu mnpu3Haka.
KonnvecTBeHHbIE 1 KauyecTBEHHBIE PU3HAKU M X HOpMa peakin. CBoiicTBa MOAM(PHUKAIIMOHHON H3MEHUYNBOCTH.

HacnencrBennasi, wiM reHoTUNMYECKas, W3MeHUYMBOCTh. KoMOuHaTHBHasT H3MeHUYMBOCTh. Meilo3 U NOJIOBOM Mpolecc — OCHOBa
KOMOMHATUBHON W3MEHUMBOCTU. MyTallMOHHAs HM3MEHYMBOCTh. Kitaccudukanus MyTauuii: eHHble, XpOMOCOMHBbIe, IreHOMHble. Yacrora u
NPUYMHBI MyTalui. MyTarenHsle (pakTopbl. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacsieAcTBeHHOoW n3MeHunBocty H. M. BaBumosa.

BHesiepHast Hacae/1ICTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuorun yenoBexka. OCHOBHbIE METO/bl TEHETUKH YEJIOBEKA: F€HEAIOTMYECKUM, OJM3HEOBBIN, ITUTOr€HETUYECK U,
OMOXMMHUYECKUH, MOJEKYIsIpHO-TeHeTHuecKuil. CoBpeMeHHOe OIpe/ie/IeHue TeHOTUIIA: OJHOT€HOMHOE CEeKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B
ToM uuciae ¢ mnomouipto [II[P-ananuza. HacnenctBeHHble 3a0ojeBaHMs 4YeJOBEKa: TeHHble OoJie3HH, OOJIE3HM C HAacleICTBEHHOMN
IIPeIpacroIOkKEeHHOCThI0, XPOMOCOMHBIE Oosie3HH. CoMaTndeckue U renepatuBHble MyTanuu. CTBoJIOBbIE KIeTKU. [IpuHInIbI 310poBOro oopasa
KHU3HHU, TUarHOCTUKHU, MPOPHIAKTUKYU U JIEUEHUSI TeHETHYECKUX Oose3Hel. Meauko-reHeTnueckoe KOHCYJIbTUPOBaHUE. 3HaUeHHE MEAUIIMHCKOM
TEHETHKH B MPEIOTBPAILEHUH U JICYEHUU TeHETUYECKHX 3a00JIeBaHuUil yelloBeKa.

JdemoHcTpanun:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. TumodeeB-Pecosckuii, H. 1. Bapuios.

Tabmuip!l u cxembl: «MOHOrHOPHIHOE CKPEIIMBAHUE U €r0 LIUTOT€HETHYECKas OCHOBA», «3aKOH pacCHICTJIEHUS U €ro HUTOreHeTHYecKast
OCHOBa», «3aKOH YHUCTOTHI ramer», «JlurubpumHoe ckpemmBaHue», «LluTomormyeckue OCHOBBI AUTHOPUIHOIO CKpEIIMBAaHUS», «Meio3y,
«B3anMonelicTBue alIeNbHBIX T€HOB», «l e€HeTHdeckue KapThl PACTEHUM, JKUBOTHBIX M 4YeloBeKa», «l'eHeTnka mnoina», «3aKOHOMEPHOCTH
HaCJIeI0BaHMsl, CHEIJIEHHOTO C MoJIoM», «KapHOoTHIIbI YyenoBeKa M KUBOTHBIX», «BuIbl n3aMeHUHBOCTHY», «MoanduKkannoHHas U3MEHUYNBOCTbY,
«HacnenoBanue pesyc-pakropa», «'eHeTuka rpynn KpoBu», «MyTallioOHHasi U3MEHYHUBOCTD.

[okymeHT co3naH B anekTpoHHon copme. Ne 31 ot 31.08.2023. Vcnonnutens: LWanxytanHosa A.P. 0 3IEKTPOHHbINA
Crtpanuua 6 u3 36. Ctpannua cosgana: 12.09.2023 15:19 =¥ TATAPCTAH



Ob6opynoBanue: mMoaenu-anmuMkanuu «MoHOTHOpUAHOE CKpemuBaHue», «HenoiaHoe nomMuHUpOBaHUE», «IMTHOPHIHOE CKPEIIUBAHHEY,
«[Tepekpéct xpomMocoM», MUKPOCKON M MUKporipenapar «/po3zodunay (Hopma, myranuu (GOpMbl KPBUIEB H OKPACKH Tena), repdapuii «I"opox
ITOCEBHOM».

JlabGoparopHble U NpaKkTHYecKue padoThbl:

Jlaboparopuast pabora Ne 5. «/3ydeHue pe3ylbTaTOB MOHOTHOPHIHOTO W JAWTHOPUIHOTO CKPEUIMBAHUS y JAPO30(HIIBI Ha TOTOBBIX
MUKpOIpenaparax».

JIaGoparopHas pabota Ne 6. «/3yueHre MOIUPUKALIMOHHON U3MEHUYMBOCTH, IOCTPOSHHE BAPUALIMOHHOTO PsiJia U BApUALIMOHHON KPUBOI».

JIaGoparopHas pabota Ne 7. «AHanu3 MmyTauuil y Apo30(uiibl Ha TOTOBBIX MUKpOIpenapaTax.

[IpaxTuueckas padora Ne 2. «CocTaBieHue 1 aHajau3 POAOCIOBHBIX YEJIOBEKaAy.

Tema 7. Cesekunsi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenexkuusi Kak Hayka M IIpoLEcC. 3apOXKIEHUE CEeKIMHM M aomecTukanus. Yuenue H. M. BaBuioBa 0 LEHTpax NpPOMCXOXKICHUS U
MHOI000pa3usi KyJIbTYpHBIX pacTeHui. LleHTphl MPOMCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COPT, HOPOa, IITaMM.

CoBpeMeHHbIE METOJIbl celeKIMU. MaccoBblil U MHAMBHUIYaJbHBIM OTOOpBI B CEIEKLUUU PACTEHUM M KUBOTHBIX. OIlEHKA 3KCTEphepa.
bnuskoponcTBeHHoe ckpemiBaHue — UHOpuAuHr. Yucras mnunHus. CkpeniuBaHWEe 4YHCTBIX JMHHUNA. ['ereposuc, uiaum rubpujHas cuia.
HeponctBenHnoe ckpenuBanue — ayropuaunr. OtaanéHnas rudpuauzanus u e€ ycrnexu. VIcKkyccTBeHHBIH MyTareHes U MojlyuyeHHe MOJIMILIONI0B.
JlocTrKEHMsI CEJEKIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buortexHonorus xkak otpacib Npou3BoAcTBa. ['eHHast MHkeHepus. DTanbl co3nanusa pekomOonHantHo JIHK u TpaHCreHHBIX OopraHu3MOB.
Knerounas wnxeHepusa. KierouHble KynabTypbl. MHKPOKJIOHAJIBHOE pPa3MHOXKEHWE pacTeHHid. KIoHMpOBaHHME BBICOKOIPOIYKTHBHBIX
CeNIbCKOX 035 CTBEHHBIX OPraHU3MOB. DKOJOTHUECKUE U ATHYeckue podaeMbl. MO — reHeTndyecku MOIU(GUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

TaOmuie! u cxemsl: kapTa «L{eHTpbl MPOUCXOXKACHUS M1 MHOT000pa3ust KyJbTypHBIX pacTeHui», «Iloponbl nomMalHux XKUBOTHBIX», «CopTta
KYJIBTYpPHBIX pacTeHuil», «Otnanénnas rudbpuanzanusy, «Padbotsl akagemuka M. @. UBanoBay, «llomummonaus», «O0BEKTHl OHMOTEXHOIOTUNY,
«KiteTouHble KynbTyphl U KJIIOHUpOBaHHE», «KOHCTpyHpOBaHUE U MIEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB pacTeHMi, repbapuii «CeabcKoX03siiicTBEHHBIE
pacTeHus.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

Okckypeusi «OCHOBHBIE METOBI U JOCTHXKEHUS CEeNEKIUU PACTEeHUH M KUBOTHBIX (Ha CEJEKIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epmy,
COPTOMCIIBITATENIbHBIM YUaCTOK, B TEIUIMYHOE X035 CTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA HITM HAYYHOTO LIEHTPA)».
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11 KJIACC

Tema 1. DBosnronMOHHAsA OHOJIOTHS.

[IpennochiIKu BOSHUKHOBEHUS 3BOTIOIMOHHON TEOpUHU. DBOIIOUOHHAS TEOpUs U €€ MecTo B OMOJIOruu. BiusiHue 3BOIIOIMOHHON TEOpHU
Ha pa3BUTHE OMOJIOTUU U IPYTUX HayK.

CuzerenscrBa 3BomonuH. [laneoHToIOrMYECKHE: TOCIEA0BATENBHOCTD MOSIBICHHUS BUIOB B NTAJICOHTOJOTNYECKON JIETONNCH, TIEPEXOIHBIE
¢dopmbl. broreorpaduueckue: cxoacTBO U paznuyne ¢payH u GIop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA U PA3NNYMSA SMOPHOHOB PA3HBIX BHJOB MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHEIE,
aHAJIOTHYHbIE, PYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXMMHUYECKHE: CXOJCTBO MEXAaHM3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MeTa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomononHast Teopus Y. Jlapeuna. Ilpennochuiku BO3ZHMKHOBEHHUS JapBUHM3MA. JIBMXKyIIHME CHIIBI HBOJIIOIMU BHUAOB 1o JlapBuHY
(M30BITOYHOE Pa3MHOXKEHHE IIPU OTPAaHUUEHHOCTH PECYPCOB, HEOIIPEIeNEHHASI U3MEHUMBOCTb, 0Oph0a 3a CyIECTBOBAHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTI) u e€ 0OCHOBHbIE MOJIOKEHUS.

Muxkpossomtonus. [Tomynsanus kak equHULA BUA U 3BOJIIOLUY.

JBxyiye cuibl (pakTopbl) 3BOMIOLMU BUJOB B Mpupojae. MyTallMOHHBIN npoliecc 1 KOMOMHATUBHAS M3MEHUMBOCTh. lomynsaiuoHHbIe
BOJIHBI U Jpeiid reHoB. M3onsamms 1 Murpaus.

EctectBenHbIi 0TOOp — HanpaBisoLui pakTop 3Bosounn. @OpMbl €CTECTBEHHOTO 0TOOpA.

ITpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yabTatr 3Botoluu. [IpumMepsl nprcnocobaeHuii y opranuzMoB. ApoMopdo3bl U UH0-aJalTallH.

Bun u BunooGpaszosanue. Kpurepun Buga. OCHOBHBIE (OPMBI BU1000pa30BaHMsL: reorpapuueckoe, IKOJIOTHUECKOE.

Maxkpoaomtonusi. @opmbl 3BOTIOIUE: (UIIETHYECKAs], TMBEPTeHTHAs, KOHBEpreHTHas, apajuienapHas. HeoOpaTuMoCTh 3BOTIOINH.

[IpoucxoxaeHue oT HeclleUaIN3UpOBaHHBIX NpeakoB. [Iporpeccupyromas cnenuanu3amnys. AJanTUBHAs paguarysl.

JdemoncTpanum:

IToprpersr: K. JInunnei, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H. Ceepros.

Tabmuipl 1 cxembl: «Pa3BUTHE OpraHMYeckoro Mupa Ha 3emiie», «3apOAbIIIM TMO3BOHOYHBIX JKMBOTHBIX», «ApXEOoNTepuKc», «PopMbI
00pBOBI 3a cymecTBoBaHuEY, «EcTecTBeHHBIN 0TOOPY, «IMHOT000pa3ue COpTOB pacTeHui», «MHOrooOpasue mopo| >KUBOTHBIX», «[lomymsmumy,
«MyTaoHHasi U3MEHYUBOCTbY, «ApoMopdo3by, «anoanantauuny, «O0mas aerenepauus», «/Bmwkymue cuibl 3Bomonun», «Kapra-cxema
mapuipyra myremectBus Y. JlapBuna», «boppba 3a cymectBoBaHue», «llpucnocoOneHHOCTh opraHusmMoBy», «I'eorpaduueckoe
BH1000pa3oBaHue», «IKOJOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHHe: KOJJIEKLUS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMU OKpPAcKd, HabOp IJIONOB M ceMsH, Koyekuus «[Ipumepsl 3aliuMTHBIX
NPUCTIOCOOTIEHUH Y )KUBOTHBIX», MOJIeNIb «OCHOBHbIE HAIIPABJICHUS BOJIOLMMN», 00bEMHAsE MoJieNb «CTpOeHHE FOJI0BHOTO MO3Ta TO3BOHOYHBIX Y.
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buoreorpaduueckas kapra mupa, KojuteKuus «DOpMBI COXPaHHOCTH HCKOMAEMBIX XHBOTHBIX M PACTCHUN», MOJENb aITUIMKALUs
«Ilepekpéct xpomocom», BIaXXHbIE ITpenapathl «Pa3BuTie HaceKoMoro», «Pa3Burue narymkuy, Mukponpenapat «po3oduna» (HopMma, MyTanuu
(hOpMBI KPBUTHEB U OKPACKHU TEJIA).

JlabGoparopHble U NpaKkTHYecKue padoThbl:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaboparopHast pabota Ne 2. «Onucanue mpucrnocoOIEHHOCTH OpraHu3Ma M €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE )KU3HU HA 3eMuie.

JloHayuHble MPEACTABICHUSA O 3apOKICHUM >KU3HH. HaydHble TMIOTE3bl BO3HUKHOBEHUS KU3HU Ha 3emiie: abuoreHes M MaHCIEPMUS.
XumMuueckasi 3BOJOLNA. AOMOTEHHBI CUHTE3 OPraHWYEeCKUX BELECTB M3 HEOPraHMYECKUX. DKCHEPUMEHTAIbHOE MOITBEPKICHUE XUMUYECKON
sBomtoruu. HavanbpHble aTamel Omonormueckor sBomonuu. ['umoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX CTPYKTYpP M BO3HHKHOBEHHE
npoTokIIeTKH. [lepBrie KileTKH U ux 3BoMoLUA. POPMHUPOBAHNE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hum Ha 3emiie mo spam u nepuogam. Karapxei. Apxeiickasg u mporepo3oiickas spbl. [laneo3oiickas 3pa u e€ nepuoibl:
KeMOPHICKUH, OPIOBUKCKHA, CHITYPUUCKHH, IEBOHCKUH, KAMCHHOYTOJIbHBIH, IEPMCKHUH.

Me3o30iickas 3pa 1 €€ epruoIbl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kalino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbIA, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepuCcTHKa KIMMAaTa U reoJIorndeckux mporeccoB. OCHOBHBIE ATAIlbI 3BOJIIOLMU PACTUTENILHOTO M )KUBOTHOTO MHUpa. ApoMopdo3bl y
pacTeHuii u KUBOTHBIX. [losBIeHUE, pacBET U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHU4YecKoro MMpa Kak oTpa)xeHue 3BOIOIH. OCHOBHbIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBomronus 4enoBeKa. AHTpONOJIOrMS Kak Hayka. Pa3BUTHe MpEACTaBICHUM O MPOUCXOXKACHUM 4YeloBeKa. MeTonsl H3y4eHHs
aHTponoreHe3a. CXoACTBa U pa3IMyus 4EJI0BEKa U JKUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHNE YETIOBEKA.

JBuwxymue cuiibl (pakTopsl) aHTpororenesa. HacneacTBeHHas M3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOp. OOlIecTBEHHBIH 00pa3 KU3HH,
W3TrOTOBJIEHUE OPYAUM TpyZa, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaAMM M BETBH DBOJIOLUU 4YEJOBEKA: aBcTpajonuTeku, YemoBek ymensli, Yenosek npsamoxondmmii, Yenosek
HeaHJiepTanbckuid, UenoBek pazyMHbIi. HaXxoaku MCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBAHHUS, 00JaCTh pacIpOCTpaHEHHs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHSL.

UYenoseueckue packl. OCHOBHBIE OOJIBIINME pachl: €BpONeOuaHAas (€Bpa3uiickasi), HErpo-aBCcTpalonHas (3KBaTOpHAJIbHAS), MOHTOJIOUTHAS
(a3marcko-aMepukaHcKas). UepTbl NPUCIIOCOOJICHHOCTH IMPEICTAaBUTENEH YEJOBEUECKUX pac K YCJIOBMSIM CyllecTBOBaHHUS. EMHCTBO
yenoBedeckux pac. Kputnka pacuzma.

JdemMoHcTpanum:

[Moptpetsr: @. Pean, JI. Tlactep, A. 1. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBuH.
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Tabmuubl u cxemsl: «Bo3HukHoBeHne ConHEYHOU cuCTeMbl», «Pa3BuTHe opranuueckoro Mupay, «PacturtenbHas kieTka», «KuBoTHas
kietkay, «lIpokapuornueckas kieTka», «CoBpeMeHHasi CUCTEMa OPraHUYeCKOro Mupay, «CpaBHEHHNE aHATOMUYECKUX YEPT CTPOCHHUS YeJIOBEKA U
4esI0BEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMajJeOHTOJIOTMYECKUX HAaXOJOK IMPEJAKOB COBPEMEHHOrO ueloBeKa», «/[peBHeillne sronny,
«/IpeBHue moan», «IlepBbie COBpeMEHHBIE TH0An», «HeT0BEYECKUE Pach».

Oo6opynoBanue: myispku «lIpoucxoxaenne demoBeka» (OIOCThI aBCTPANIONMUTEKA, TUTEKAHTPOIIA, HeaHepTalblla, KPOMAaHbOHIIA), CIETTKU
WM M300paXeHHsI KAMEHHBIX OpYJIUi MEepBOOBITHOTO YeJOBeKa (KaMHH-YOIIEPhI, pyOuia, ckpebia), TeOXpOHOIOrHIecKasi Ta0IUIa, KOJUICKIIHS
«DOpMBI COXPAHHOCTH UCKOIAEMBbIX )KMBOTHBIX U PACTEHUI.

JlabGopaTropHble U NpaKTUYecKue padoThbl:

[Ipaktuueckas padota Ne 1. «M3yueHne UCKOMAEMBbIX OCTATKOB PACTEHUM U YKUBOTHBIX B KOJIJIEKIIHSIX).

DKCKypcus «IBOJIOIUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN WIH KpaeBeAUYeCKUN My3ei).

Tema 3. Opranu3mbl 4 OKPYKAKIIAS cpeaa.

OKOJIOTHSl Kak HayKa. 3ajJadyd M pas3jesibl 3KOJOTHHU. MeToabl 3KOJIOrMYECKUX MCCIEAOBAaHUN. OKOJOTHMYECKOE MHUPOBO33pEHUE
COBPEMEHHOI0 YEJIOBEKA.

Cpenbl 0OuTaHWS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IYIIIHAS, TTIOUYBEHHAS, BHYTPHOPTaHU3MCHHAS.

Okonorudeckue ¢dakrtopbl. Knaccudukanus 3KoJorH4eckux (akToOpoB: aOMOTUYECKHE, OMOTHYECKHE W aHTpolnoreHHele. JleWicTBue
HKOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuoTtndeckue (HakTophl: CBET, TeMIEparypa, BIaKHOCTh. Dotonepuoausm. [lpucmocobiienns OpraHu3MoB K JIEHCTBHIO aOMOTUYECKHUX
(dhakTopoB. buonoruyeckrue puTMBI.

buotnueckue ¢akroppl. Buasl OMOTHYECKHX B3aUMOJEHCTBUN: KOHKYPEHIIHS, XHUIHUYECTBO, CUMOMO3 U ero ¢opmsel. [lapazutusm,
Koomepamusi, MyTyaldu3M, KOMMEHCaIH3M (KBapTUPAHCTBO, HaxJIeOHWYECTBO). AMEHCanIu3M, HEUTpanu3M. 3HadeHHe OMOTHYECKHX
B3aUMOJICHCTBUH ISl CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTUKHU Tonyssiiiui. OCHOBHBIC MOKa3aTeIu MOMYJISIUN; YACIEHHOCTD, JIOTHOCTh, POXK/Ia€MOCTh, CMEPTHOCTb,
MPUPOCT, MUTpaLMs. J[MHaMUKa YMCIIEHHOCTH MOIMYJISIUU U €€ peryJisiusl.

JdemoHcTpanun:

[Toptpetsi: A. 'ymbonbar, K. @. Pynse, O. I'ekkens.

Tabmuprt uw cxembl: kapta «lIpupomnbie 30HBI 3emun», «Cpeabl oOuUTaHUS OpraHu3MoBy», «®Dotonepuomuszmy», «llomynauuny,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJISAIUN HHDY30puu-Typenbkny, «lluiespie menmy.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 3. «Mopdonoruueckre 0cCOOEHHOCTH PACTEHHI U3 Pa3HBIX MECT OOUTAHUSY.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJICYCa».
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[TpakTuueckas padota Ne 2. «[Toacu€T MIOTHOCTH MOMYJISIIIAA Pa3HbIX BUJOB PACTCHHIN.

Tema 4. Coo0miecTBa U IKOJOTMYECKHE CUCTEMBbI.

Coo0miecTBo oprann3MoB — OuoreHo3. CTpyKTyphl OMOIIeHO3a: BUI0Bas, IPOCTPAHCTBEHHAs, Tpoduueckas (mumieBasi). Buibl-1oMHUHAHTHI.
CBs134 B OHOLIEHO3E.

Dkosornyeckue cucteMbl (3kocuctembl). llonsitne 00 sKkocuctemMe U OuoreoneHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI IKOCHUCTEMBI:
MPOAYLIEHTHI, KOHCYMEHTHI, peAyLIeHThl. KpyroBOpoT BEmIECTB U MOTOK YHEPTUU B HKOocUcTeMe. Tpoduueckue (MHUILEBbIE) YPOBHU IKOCUCTEMBI.
[Tumessie nienu U cet. OCHOBHBIE MOKa3aTeNId KOCUCTEMBI: OMomacca, MPOAYKLHA. DKOJIOTMYECKHE MUPAMUJIbI: MPOTYKIUH, YHUCIEHHOCTH,
6uromaccel. CBOMCTBA 9KOCHCTEM: YCTOMYUBOCTh, CAMOPETYJIIsALUs, pa3BuTHe. CyKiieccus.

[TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€P U PEK. DKOCHUCTEMA XBOMHOTO MM IIHPOKOIMCTBEHHOTO JIeca.

AHTpOIIOTEHHBIE YKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHCTEMBI. bHOJOrmueckoe M XO3SHCTBEHHOE 3HAYCHHWE arpodKOCHCTEM U
ypOOIKOCUCTEM.

buopasnoobpasue kak GpakTop ycToiunBocTH 3kocucTeM. CoxpaHeHHe OHOJIOTHYeCKOro pa3HooOpa3us Ha 3emIie.

Yuenne B. U. Bepraackoro o 6mochepe. ['panuiisl, coctaB u cTpykrypa omochepsl. XKupoe BemectBo u ero GyHkiuu. OcoOeHHOCTH
orocdepsl Kak r1o0albHOM 3KocucTeMBI. JIMHaMUYecKkoe paBHOBeCHE U oOpaTHasl CBsi3b B Orocdepe.

KpyroBopoTs! BemiecTB U OHOreOXMMHYECKHE IUKIIBI AJIEMEHTOB (yriepoja, a30Ta). 30HaIbHOCTh 6uocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBo B 6nochepe 3eminn. AHTpOIIOreHHbIe H3MeHeHUs B Onocdepe. [1o0anbHbIe 9K0I0rn4ecKre mpoOIeMsl.

CocymectBoBanue mnpupoabl u dyenoBeuecTtBa. CoxpaHeHwe OuopasHoOOpa3us Kak OCHOBa ycroWymBocTH Ouocdepsl. OcHoBa
paMoOHAIBFHOTO YIPABICHHS TPUPOJIHBIMH PECYpCaMH U UX UCTIONb30BaHue. JlOCTIKEHHS OMOIOTHY M OXpaHa PUPOIBI.

JdemoncTpanum:

IToptpetsr: A. [Ix. Tencinn, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuup! u cxembl: «llumessie nenuy, «broieHo3: coctaB u cTpykTypay, «IIpupoansie coobmectBay, «llenu nmuranusy, « IKoaorudecKast
nupamuia», «buochepa m uenmoBek», «IKOCHCTEMA IIUPOKOIUCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOTO Jeca», «buomeHo3 BomoéMay,
«ArpoueHo3», «[IpumepHble aHTPONOreHHbIE BO3JICHCTBUSA Ha NMPUPONY», «BakHelne UCTOUHUKN 3arpsi3HEHUs BO3yXa M T'PYHTOBBIX BOI,
«ITouBa — BaxHeimas coctaBisomas o6uocdeprl», «PakTopsl Aerpaganuu MouBy, «IlapHUKOBBIA >PdexTy, «DaKTOpsl pPagHOaAKTHBHOTO
3arpsi3HeHust O6uocdeprr», «OOmEAs crpykrypa Ouochepsl», «PacmpocTpaneHue >XuU3HU B Ouochepe», «O30HOBBI 3kpaH Ouocheps»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B Ipupoie.

ObopynoBanue: Mopaenb-amuiMKanus «Tunmudable OWOICHO3bI», Tepbapmii «PacTuTenbpHBIE CcOOOIIECTBa», KOJUIEKINH «bHomeH03Y,
«Bpenurtenn BaXHEHIIMX CEIbCKOXO3SMCTBEHHBIX KYNbTYp», TepOapu M KOJJICKIMM PACTeHUH M KUBOTHBIX, MPUHAAIESKAIINE K Pa3HBIM
HKOJIOTHYECKUM TpymnamM oxHoro Buja, Kpacnas kuura Poccuiickoit deneparn, n300pakeHUs OXpaHsAeMbIX BUJIOB PACTEHUH U )KUBOTHBIX.
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[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 11O
BMOJIOI'NN HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUMA

Cormacao ®I'OC COO, ycraHaBIMBaIOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOrpaMM CPEIHETo 00IIero o0pa3oBaHUs: JIMYHOCTHBIM, METANIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPEAMCTA «buomxorusy BbIJCIICHBI
CICYIOIME COCTABIAIOIINE: OCO3HAHHME OOYYAIOIIMMHUCS  POCCHHUCKOH  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOMPEICIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCS B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, TMPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTD LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPECAMCTA «buonorusa» JOCTUTaKOTCA B CIUHCTBEC
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpaBWIAMH W HOpPMaMH TOBEJEHUS M CIOCOOCTBYIOT MpPOIECCaM CaMOITIO3HAHUS,
CaMOBOCITUTAaHUA W CaAMOPAa3BUTHUSA, PA3BUTUA BHYTpeHHeﬁ Mno3uuuu JTMYHOCTH, IMAaTPpUOTU3MaA,
YBaXEHHSI K 3aKOHY U TPABOMOPSIKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanun, MpUpoOaE U OKPYKaIOIIEH cpelie.

JIngHOCTHEBIE PE3YIbTAaTbl OCBOCHUS y‘~IG6HOFO npeamMeTa «buomorusy AOJDKHBI OTpaXXaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHUEHTAIMii, TO3UTHBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOr0O  00IIecTBa,
PACIIUPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HAIpPaBIIEHUH BOCIIUTATENIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3WIIMH  OOYdYalONMIeTOCs KaK AaKTUBHOTO |
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakKeHHWE 3aKOHA U
MIPABOIIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IeCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX ITPOCKTOB,
pPEIICHUN y‘—Ie6HI)IX U II03HaABaTCJIbHBIX 3a/la4, BBIITIOJIHEHN OMOIOrMYECKUX SKCIICPUMCHTOB,

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCUCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aI/IMOI[eI\/’ICTBH$I J'IIO)ICfI C pa3sHbIMHA Y6e)I(HeHI/I$IMI/I, KYJIBTYPHBIMHU LEHHOCTAMU U COLIMATIbHBIM
MOJIOXKEHUEM;

TOTOBHOCTL K COTPYAHHUYCCTBY B MHPOHCCCC COBMCCTHOIO BbIITOJIHCHUA y“I66HI>IX,
MO3HABATCIIbHBIX W HCCICAOBATCILCKUX 3ala4d, YBAXUTCIILHOTO OTHOLICHUA K MHCHHUIO

UIIIMIUHCHTIUD lll.)l/l UUb_y R 5 5 {
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TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOM 1€ATEIHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH mepel PoauHON, ropaoctu 3a CBOW Kpaid, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUI0 M MaMSITHUKAM IPUPOJIBI,
JTOCTH>XKeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBIIGHHE M pa3BUTHE
OHMOJI0TUY, TOHUMAaHKS 3HAYeHUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTb K CIIY’KCHHUIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M IMPUHHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEM CEMEHHOM *U3HU B COOTBETCTBUU C TPAJULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTUYECKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUAsi ACTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE MPOSBISATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
3MOLMOHAJIBHOIO 0JIATONOJIYYHS:

MOHUMaHWE W pealin3alus 310pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSITHI W OTIbIXA,
perynspHas (Qu3MYeckass aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUECKOMY 3/I0POBEBIO;

MOHUMAaHWE I1IEHHOCTH TIpaBWJI WHAMBUIYATBHOTO M KOJJIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JIFOJICH;

OCO3HAaHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPUBBIYCK (YMOTPEONEHUS ATKOTOJIA,
HAapKOTUKOB, KYpEeHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/Y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K aKTUBHOM J€ATEIBHOCTH TEXHOJIOTMYECKON M COLIMANIbHON HAIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
NIeSTeTbHOCTB;

UHTEpEC K pa3iuyHbIM cepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIIeii mpodeccruu u peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM Bcel
KU3HY;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:
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9KOJIOTUYECKHU 11e71eCO00Pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peleHus;

CIIOCOOHOCTB UCIOJIBb30BaTh NpUOOpETacMble IIPU W3YYEHUH OMOJIOTUM 3HAHUS U YMEHUs
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEACHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH HPUPOIHOM cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HAJIMYME PA3BUTOrO HKOJOTHYECKOTO MBILIUICHHUS, SKOJOTUYECKOM KyJIbTYphl, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, NOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOHN 1eATeIbHOCTH SKOJIOTHYECKON HallPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3bIKOBOW M UNTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOJEHCTBUSA
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpEe KaKk O €IUHCTBE NpPUPOABI, YelIOBeKa U oOlmecTBa, B MO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pewarh pecypcHble MpoOIeMbl pa3BUTHs YEIOBEUECTBA, IIOUCKA MyTeH BbIXO/a U3 II00aTbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHIO, PallMOHATIbHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHUH B IEJSAX MOBBIMIEHUS oOIIen
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'paMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Ipu N3yu4eHUU OUOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHe JenaTh 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIPHO HCIOJb30BAaTh OMOJIOTMUYECKUE 3HAHUS JUISl peIIeHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.
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METAINIPEAMETHBIE PE3YJIbTATHBI

MertarnpeMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «buomOrus» BKIIOYAIOT:
3HAYUMBIC JJISL q)OpMI/IpOBaHI/ISI MHPOBO33pPCHUA 06yqa}oumxc;1 MCKIAUCHUIIIIMHAPHBIC
(MeXmpeaMeTHbIE) O0IIeHAyYHbIE TTOHITHS, OTPaXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieniprKy METOJIOB IMO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHbIM (aKT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEopusi, MCCIEAOBaHNUEe, HAOIIOJIECHUE, U3MEPEHUE, SKCIICPUMEHT M JPYTHX), YHHUBEpCAJIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanre (YHKIIMOHATBLHON T'PAMOTHOCTH U COLMAIBHOW KOMIIETEHIIMH OO0YyYaroIIUXCs,
CIIOCOOHOCTH 00yJarmuxcst HCTIOJIb30BaTh OCBOCHHBIC MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHbIE y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOM U
COITMATbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHS MPOrpaMMBI CpeTHEro o0iero o6pa3oBaHUs
AOJIKHBI OTpaKaTh:

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a30Bble JJOrMYeCKHE AeHCTBHS:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPU OCBOCHUH 3HaHUU HpI/IéMI)I JJIOTUYCCKOI'o0 MBIINIJICHUSA (aHaJII/I3a,
CHHTE3a, CpaBHEHMS, KiacCHU(UKAIMU, OOOOIICHHs), PaCKpPbIBAaTh CMBICT OHOJIOTHYECKUX
MOHSTUI (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMHU OHIATUSIMH);

OTpPENENATh 1LIEeNU JeATeTbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JTOCTHIKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUS UIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTUYECKUE pACCYKIEHUS (MHIYKTUBHBIC, JICNyKTUBHBIC, IO AaHAJOTUH),
BBIABJIATH 3aKOHOMCPHOCTHU U MMPOTHBOPECUYHA B paCCMAaTPpUBACMBbIX ABJICHUAX, q)OpMYIII/IpOBaTI)
BBIBOJIbI U 3aKJIIOUYCHU A,

MPUMEHSATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEIACTABICHUS CYILIECTBEHHBIX CBA3EH U
OTHONICHUN B M3y4aeMbIX OHMOJIIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISAIBJICHHBIX B pa3JIMYHBIX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pa3pabaThIBaTh IUJIaH PEIIEHUS MTPOOIEMBI C YIETOM aHAIM3a UMEIOITUXCS MaTepUaIbHbIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIbTATOB LIEISM,
OLICHUBATb PUCKHN HOCHG}ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJMHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 0a3oBbIe HCCIEN0BATEIbCKHE TeHCTBUS:

BIIAJICTh HABBIKAMHU Y4EOHO-HCCIIECOBATENHCKON M MPOCKTHOM NEATETLHOCTH, HAaBBIKAMH
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOUCKY METOJIOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOJI0B TO3HAHUS;

HCIIOJIB30BAaTh PAa3JIMYHBIC BHJbI JACATCIBHOCTH I10 IIOJIYYCHHIO HOBOT'O 3HAHHA, €ro
MHTEPIIPETAllNY, TPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUIT MBIIIICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHATUSMH U METOJIaMU;
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CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7aud B OOpa30BaTEIbHON NEATEIBHOCTH H
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITh TPUYMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3MpPOBaTh 3a7ady, BBIABUTAThH
rUnore’y e€ peuieHusi, HaxOIuUThb AapryMEHThl [JIs JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3aJ1aBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TIONYYCHHBIE B XOJ€ pCEHICHHWS 3a7add pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MOUCK MEpPEeHoca CPEACTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPEy;

YMETh TEPEHOCHTh 3HAHWS B  [O3HABATEIBHYI0O H  MPAKTUYECKYH0  o0yacTu
KU3HEJESATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC HJCH, IPEJIaratb OPUTHHAIBHBIC IMMOIXOABI W PEIICHHS, CTAaBUTh
npoOJIeMBl B 33]1a4H, TOITYCKAIOIINE aJTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOHN JTUTEepaType, OMOJIOTHUYSCKUX CIIOBAPSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax mgaHHBIX, B VHTEpHeTe), aHAIM3UPOBATh WH(MOPMALUIO DPAIMIHBIX BHIOB U (GOpM
MPEJICTaBICHUS, KPUTUUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHATH Pa3jIMYHbIE METOJbI MpPU MOHCKE M OTOOpe
Ounonoruveckoi HHPOpPMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUEOHBIX 3a/1a4;

pPHOOpPETaTh OMBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIH30BaHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHMAIbHYIO (OpPMY TMPEACTaBICHUS OHOJOTUYECKOU
uH(popManuu (cxemsl, rpaduKy, JuarpaMmmbl, TAOJIUIbI, PUCYHKH U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3bIK B Ka4eCTBE CpEJCTBA NpH padboTe C OHUOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKue, PU3NYECKHe W MaTeMaTH4YeCKHe 3HAaKW U CHMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEoOpa3OBBIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHWS W 3alIUTHl  HHpOpPMAIUH, WHOOPMAIMOHHON
0e30MacHOCTH TUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMMU:

1) o0menue:

OCYIIECTBIISATh KOMMYHHKAITMH BO BCEX Cdepax KM3HU, aKTUBHO YYaCTBOBAThH B JHAIIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CY)KICHHS OTHOCUTEIIbHO BBIMIOJHEHHs] TpeiaraeMoi 3aJadd, YYUTHIBAaTh HWHTEPEChl U
COTJIACOBAHHOCTH TIO3HUIINH IPYTUX YIaCTHUKOB JIHAJIOTa WIIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEICTBA OOUICHHS, TOHMUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMT4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;

BJIQJICTh PA3IMIHBIMU CIIOCO0AMU OOIICHUS W B3aMMOJICHCTBHS, MOHMMATh HaMEpPEHUs
JIPYTUX JOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyITHUpPOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs IesITeIbHOCTD:
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IOHUMAaTh M UCIOJIb30BaTh MIPEUMYLIECTBA KOMAHIHOW U MHIUBHUIYaIbHOH PabOTHI MpHU
peleHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEHUCTBHS MIPH PEeILICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHWU30BbIBaTH M KOOPAMHUPOBATH
JIEUCTBUA 10 €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PaCIpPElNENATh POJIU C Y4ETOM
MHEHHUH Y4aCTHUKOB, 00CYX/1aTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKJIOT0 YYaCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEHU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIAATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEIEHUE B Pa3jIMYHBIX CHUTyalusX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH J1eHCTBUSIMU:

1) camoopranmn3anus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAaHUS [UI BBIABICHHUS NpoOJIeM M HUX pELIeHHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI LIEIE€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX II0 OTHOIIEHUIO K >KMBOW INPUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKaroIINX;

CaMOCTOSITENIbHO OCYILECTBIISTh [O3HABATEIbHYIO JEATEIbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BaTCIILHON JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIAH pelieHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IIPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CIocoOCTBOBATh (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOM IpyIULIUN B pa3HBIX 00JIacTIX
3HAHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIIOIB30BATH MPUEMBI pedIieKCUU
JUTSL OLIEHKU CUTYaI[H, BHIOOpAa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS MO0 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPHU aHAIM3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

MPUHUMATH ce0sl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKHY;

pa3BUBaTh CIOCOOHOCTH TOHUMATh MHUP C IMO3ULMU APYrOro YeJIOBEKa.
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NPEJMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbraThl ocBoeHus nporpaMMbl COO mo 6uonorun Ha 6a30BOM YpOBHE
BKJIIOYAIOT Crielu(HuUecKue 1 yueOHoro npeamera «buonorus» HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 10 OCBOEHMIO, MHTEpPIpETalMd W [peoOpa3sOBaHUIO 3HAHUM, BHIbI
JeSITEIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B PEATbHBIX >KU3HEHHBIX CHUTyallUsX, CBS3aHHbIX ¢ Ouoiorueil. B
porpaMMe IpeAMETHBIE Pe3yNIbTaThl MPEICTABICHBI M0 roJaM 00yUCHHS.

[IpenmerHble pe3ynabTaTbl OCBOEHMs YydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBaTh COJEPKAHUE OMOJOTMYECKMX TEPMUHOB U MOHATUM: )KU3Hb, KJIETKa,
opranusM, Mera0osm3M (OOMEH BEIIECTB M NPEBpallleHHE JSHEPTUH), TOMEeoCcTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHMBBIX CHUCTEM, CaMOBOCIPOM3BEIECHUE
(penpoyKuus), HaCIeCTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHUE;

YMEHME H3JaraTh OMOJOTMYECKHE TEOpPHM (KJIETOYHAs, XPOMOCOMHAas, MYTallMOHHas,
LEHTpajbHas JorMa MOJeKyJsspHoW Ouoisiorun), 3akoHel (I. Menpens, T. Moprana, H. H.
BaBuioBa) u yuenus (o LeHTpax MHOI00OpasHs U IPOMCXOKACHUS KyIbTYpHbIX pactenuid H. 1.
BaBuiosa), onpenenats rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJa/IeTh METOJaMH HAay4yHOTO IO3HaHUS B OMOJIOTMU: HAOIIOJAEHHE U ONMCAHME
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3anus M MPOBEACHUE OHOJIOrHYECKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX pPE3YJIbTAaTOB, HCIOJIBb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHi U 3aKOHOB, YMEHHUE JIeaTh BBIBObI HA OCHOBAaHMU MOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHME BBIIEIATH CYHIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa BELIECTB U
IpPEeBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCHHTEe3a, MMTO03a, M€H03a, OIIOJIOTBOPEHUs, Pa3MHOXKEHHUS, UHIUBUAYAJIbHOIO PAa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHME MPUMEHSATH MOJY4YECHHbIE 3HAHUA NIl OOBSCHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBJICHUH, /111 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C 1I€IbI0 00eCTIeYeHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXKAIOLIUX JIOJIEH, COOMIONEHUST HOPM
rPaMOTHOTO TMOBEACHMSI B OKpYXKalolled MPUPOAHON cCpele, MOHMMaHue HEOoOXOIUMOCTH
WCIIOJIb30BaHUsl JOCTHKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs palrOHAIbHOTO
IPUPOIONOIB30BaAHUS;

YMEHHUE pelaTh 3JIeMEHTapHbleé TIeHeTHYeCKHe 3aJayd Ha MOHO- M JAMTHOpHIIHOE
CKpeIlMBaHME, CIEIUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUISI TIpe/IcKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTHYECKue paboThl, COONIOAATh MpaBUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OILIEHWBATh M WHTEPIPETHPOBaTh HH(OpPMALNIO OHOJIOTrHYECKOro
CoJlep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpelCTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHallbl), STUYECKHE aCIEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;
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YMEHHE CO3/1aBaTh COOCTBEHHBIE MMHMCHbMEHHBIE W YCTHBIE COOOIIEHHUs, 0000mas
Ouonornyeckyro MHGPOPMALMI0O M3 HECKOJIBKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenmerHble pe3ynabTaTbl OCBOEHMs YydeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosornu, pyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa [l PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBATh CO/IeP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: BU]I, TIOMYJISIIINA,
reHO(OH], HBOJIONMS, MABIKYIIHE CHIbl ((aKTOpPbI) SBOJIOLUH, MPHUCIOCOOICHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHME, OSKOJIOTMYECKHE (DAKTOPBI, HKOCUCTEMA, HPOAYLECHTHI,
KOHCYMEHTBI, PEyLIEHTHI, LIeNH1 MUTaHUs, SKOJIoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yYMEHME Wu3araTb Ouonoruueckue Tteopuu (3BomrounoHHass Tteopus Y. Jlapsuna,
CUHTETHYECKasl TEOpUs IBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoacrsa K. M.
bapa, uepenoBaHus riaBHBIX HampaBiieHUH u myted sBomronuu A. H. CeBepriosa, yueHHs O
6uochepe B. U. BepHasckoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIAJIeTh METOJaMH HAYYHOTO MO3HAHHWS B OMOJIOTWHU: HAOIIOJACHWE W ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM, OpraHu3anus M MPOBEICHUE OHOJIOrHYECKOro
9KCHEPUMEHTa, BBIJBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIEeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIbI HA OCHOBAHUH IOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKUX O0OBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCHUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOIOo  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPIHH B 3KOCHCTEMAX, aHTPOIIOI€HHBIX N3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB W OHMOT€OXMMHUYECKHX LHKIJIOB B
ouocdepe;

YMEHHME MPUMEHSATH MOJTY4YEHHbIE 3HAHUS NI 0OBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIEHUI B TOBCEJHEBHOM KU3HHU C LENIbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXKAIOLIUX JIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUsI B OKpYXamllell NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTH
MCIIOJIb30BaHUs JOCTUKEHUH COBpEMEHHOM ouonoruu IS paIoHaIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABISATh CXEMBbl IepeHoca
BEIIIECTB M YHEPIUU B SKOCUCTEMaxX (IIeTH MUTaHUs);

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuUia Mpu
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHYECKH OLIEHMBAaThb U WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOrO
COJIepKaHUs, BKIIIOYAOUIYIO0 ICEBIAOHAYYHbIE 3HAHHS M3 PA3IMYHBIX HMCTOYHHKOB (CPEICTBA
MaccoBOW WH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHaNIbl), pPacCMAaTpUBaTh TIJIOOAIbHBIC
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3[aBaThb COOCTBEHHBbIE TNHMCbMEHHBIE M YCTHBIE COOOIIeHHs, 00001mas
Ouosnornyeckyro HMHQPOpPMALMIO M3 HECKOIBKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OMOJOTHH.

[okyMeHT co3aaH B anekTpoHHow copme. Ne 31 ot 31.08.2023. NcnonHutens: WanxytauHosa A.P. B SINNEKTPOHHbIA
CrpaHunua 19 s 36. CTpanuua cosaara: 12.09.2023 15:19 =¥ TATAPCTAH



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3jiejioB U TeM
Ne /it Konrpoasubie IIpakruueckne (uuppoBbie)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcnl
bubnunoreka LIOK
! buonorus Kax Hayka 2 ! https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
1
2 JKuBble CUCTEMBI U X OpraHu3aIus 4 https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTaB U CTPOCHHUE KIIETKU 16 1 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢292
4 KusHenesTeapbHOCTDh KIETKU 12 1 Bubmuorexa IIOK
https://m.edsoo.ru/7f41¢292
5 PazMHOkeHUE 1 MTHANBUAYATbHOE pPa3BUTHE 10 1 bubnuoreka [{OK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M K3MEHUYMBOCTh 16 ) bu6mmoteka IIOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 2 1 | bubnnorexa [JOK
OMOTEXHOJIOTHUH https://m.edsoo.ru/7f41¢292
bub6nmorexa LIOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7{41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 2 8
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Konrpoabnbie IIpakruueckue (ungposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
bubnunoreka LIOK
1 18 2
IBOMOIHONHAS OHOTOTHA https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 18 1 5 bubnnorexa [JOK
3emie https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
10 2
3 Opranusmbi 1 OKpyx aromias cpesa https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0 22 1
000111eCTBa M DKOJIOTHYECKHUE CHCTEMBI hitps://m.cdsoo.rw/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 2 6
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos 1 DJIEeKTPOHHbIE
ara
Nenm/m  Tema ypoka Konrpoabnbsie IIpakruuyeckue uudpoBbIe
Bcero U3y4YeHus
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 O0bexT n3yyeHus OHOJIOTHH 1 bubnuoreka [IOK
3 Meto/ibl TO3HAHUS KUBOU TPUPOIBI. 1 bu6mmoreka [IOK
IIpakTnueckas padora Ne 1
Hcnoab3oBaHue pa3iMyHbIX
4 « P 1 1 https://m.edsoo.ru/863e6122
METO/I0B NPH U3y4YeHHH
0MOJI0rH4eCcKHX 00bEKTOB»
5 buonornueckue cucTemsl, MpoIECCh | bubnmnoreka [JOK
U UX U3y4EHUE https://m.edso00.ru/863e¢6564
6 YpoBHeBas Opranu3anus KUBbIX | bubnuoreka [IOK
cucTeM
7 XMMHUYECKUI COCTAB KJIETKH. 1 brbmiorexa [IOK
8 Bona u MuHepansHbIe conu 1 bubmmorexa [TOK
A P https://m.edsoo.ru/863e674¢
bubmuorexa [JOK
9 benku. CoctaB u cTpoeHue 6eaKo 1
JHiCH L-OCTaB 1 CTPOCHHE DEMKOD https://m.edsoo.ny/863e6b72
10 Beakn. ®ynknuu 0ejIKoB 1 bubmuorexa [JOK
1 depMeHThl — OHOJIOTHYECKHE | bub6nuorexa [IOK
KaTaJIN3aTOPBbI. https://m.eds00.ru/863e6b72
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JlabopaTopnasi paGora Ne 1
«/3yyeHne KaTaJIUTHYECKOM

12 AKTHUBHOCTH (pepPMEHTOB (Ha bubnnoreka HOK
npuMepe aMWJIasbl HJIH
KaTajaasbl)»

13 YTneBoabl. bubnmoreka [JOK

14 JInnuael https://m.eds00.ru/863e6870

15 HykiennoBbie KUCIOTHL. bubnuoreka [IOK
AT® n rue HYKJIEOTH/IbI.

16 Py y A https://m.edsoo.ru/863e6d5¢
BuramMunbl

17 Hcropus u meToasl U3ydeHus bubnuoreka [IOK
KJIETKH. https://m.eds00.ru/863e6e88

18 Knerounas Teopust Bubmiorexa HOK

19 Kietka xak nenoctHast )KuBas bu6mmoreka [IOK
cucTeMa
CTtpoeHne 3yKapuOTHYECKOH KIETKH.

20 P ykap bubnuoreka [IOK
Knerounas membpana. [{uromnnasma

21 Pubocoma. Sapo. IIC. Bubmaorexa ITOK

27 Bakyoun. Kommuiekc I'osnbaxu. bu6mmoreka [IOK
JInzocombl.

’3 MuTtoxounpuu. [Inactuel. bubnnoreka [JOK
KiteTounsle BKIIOUEHUS
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JlabopaTopnasi paGora Ne 2
«/3y4eHne cTpOeHUsS KJIETOK
” pacTeHuii, )KMBOTHBIX, TPUOOB U https://m.edsoo.ru/863e6ff0
0aKkTepuii MO MUKPOCKOIIOM HA https://m.edsoo.ru/863e¢716¢
roTOBbIX MHUKpONpenaparax u ux
onmucaHue»
bu6mmoreka [IOK
25 OOMeH BEIIECTB U META00IN3M
Hl https://m.eds00.ru/863¢766¢
26 DHepreTU4ecKuii 0OMEH B KJIICTKE bu6mmoreka [IOK
27 doTocHHTE3. bubmuoreka [JOK
28 XeMoCHHTE3 https://m.eds00.ru/863e7¢98
bu6mmorexa [IOK
29 IlmacTnuecknii 00MeH B KJIETKe.
https://m.edsoo.ru/863¢7aae
Peryasinusi TpaHCKpUIIIIMY U
30 yau P pun bu6mmoreka [IOK
TPAHCJIAIMU B KJIETKe
31 JKuzHeHHbIN UK KiIeTKu. [leneHue bu6mmoreka [IOK
KJIETKH. https://m.edsoo.ru/863e7dc4
Mmuto3. JIaGopaTtopnas padora Ne
3 «<Ha01oaenne MUTO3a B KJIETKAX
32 g bubmuorexa [JOK
KOHYHKA KOPeUIKA JIyKa Ha
rOTOBBIX MHKPOIPeEnapaTax»
33 Bbuocunres Oenka. bu6mmoreka [JOK
34 Peakuus MATPpUYHOIO CHHTE3a https://m.edsoo.ru/863e796¢
35 KonTponbnas padoral bubmuoreka [IOK
"MoneKyJIsipHbIiA YPOBEHB" https://m.eds00.ru/863e796¢
36 Hexnerounsie GopMbl )KU3HU — bub6nuorexa [IOK
BUPYCHI https://m.edso0o.ru/863¢7540
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BupycHble 3a00/1eBaHNsl YeJI0BEKA
37 Py . ’ Bubanorexa [IOK
’KMBOTHBIX, PACTEeHUI
bubmuoreka [JOK
38 @®opMbl PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
bu6mmoreka [IOK
39 Meiios
1 https://m.edsoo.ru/863e7f4a
20 OO0pazoBaHue ¥ pa3BUTHE TIOJOBBIX bubnunoreka HOK
KJ1eTOK. OII00TBOPEHHE. https://m.edsoo.ru/863e81b6
JladbopaTopnas padora Ne 4
«/3y4eHne cTpoeHHUs MOJIOBBIX
41 y P bu6mmorexa [IOK
KJIETOK HA FOTOBBIX
MHUKpoIpenaparax»
42 NHnuBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
43 buoreneTnyeckuii 3aK0OH bu6mmoreka [JOK
I'eneTuka — Hayka o
44 HacJe CTBeHHOCyTu )/ bubmorera [JOK
8 https://m.eds00.ru/863e8612
U3MEHYMBOCTH
45 3aKOHOMEPHOCTU HACIEIOBaHUS bubnunorexa [JOK
IIPU3HAKOB. https://m.edsoo.ru/863e8878
46 MonorudpuaHoe CKpeniuBaHue Brbmmorexa LIOK
47 HenosHoe noMuHMpOBaHue. bu6mmorexa [IOK
AHa/M3upywoLiee CKpeluBaHue
WTHOPHJIHOE CKpEIIMBaHue. 3aKOH
48 §e3aBI/IIZHM0r0 Harz:ne OBaHUA bubmotera [IOK
2 https://m.edsoo.ru/863e¢89a4
MIPU3HAKOB
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49 CuenyieHHOE HacleIOBaHHE bubmuorexa [JOK
MPU3HAKOB. https://m.edsoo.ru/863e8c60
JlabopaTopnasi paGora Ne 5
«H/3yuyeHue pe3yabTaToB

50 MOHOTHOPHUIHOTO U TUTHOPUIHOTO bubmuoreka [JOK
CKpelUBaHus y A1po30Quibl Ha
roTOBbIX MHUKpOIPenaparax»

51 I'eneTuka nosa. Hacnenosanue bubmuorexa [JOK
MPU3HAKOB, CLHETUIEHHBIX C IMOJIOM https://m.edso0.ru/863e8c60

s> HacnenoBanue, cuenjieHHoe ¢ bubmuorexa [JOK
M0JIOM https://m.edsoo.ru/863e8efe
JlaGoparopHasi padora Ne 6.
«H3yuenne Moau(puKauOHHON

53 U3MEHYMBOCTH, IOCTPOCHHE bubnnoreka [JOK
BAPMALIMOHHOIO PSiia U
BApPUALIMOHHOI KPUBOI»

54 HacnencrBeHHas n3MeHYHUBOCTD. bu6mmoreka [JOK
JlaGopaTopHnas padora Ne 7.

55 «AHaIU3 MyTaluil y Apo30¢uiibl https://m.edsoo.ru/863e8efe
HA rOTOBBIX MHKpOIpenaparax»

bu6mmoreka [IOK

> Peneriia Hesoneka https://m.edsoo.ru/863e8d78
KonTtpouabHas padora 2.

57 «HacjeacTBeHHOCTEL U bu6mmorexa [IOK
U3MEHYMBOCTH OPraHNU3MOB»

58 Cenekius Kak HayKa M TIPOIecc bubmorexa HOK

https://m.edsoo.ru/863¢9214
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OCHOBHBIE METOABI CEJIEKIMH

59 pacTeHuii, )KUBOTHBIX U 1 bu6mmoreka [IOK
MHKPOOPTraHU3MOB

€0 MeTobl U JOCTUXKEHUS CETIEKIIUU | bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
JloCTHXKEHUS CeIEKIIUU PAaCTEHUN 1

61 KUBOTHBIX. [IpakTHueckas pabora 1 bu6mmoreka [IOK
«IIpuBHBKa pacTeHui»
CoxpaHeHue, U3y4eHUE U

62 HCII0JIb30BaHNE TeHETUUECKUX 1 bubmuoreka [JOK
pecypcoB

63 buotexHoorus Kak orpacib | bubnuorexa [JOK
MPOU3BOJCTBA https://m.edso00.ru/863¢9336
OCHOBHBIE HAIIPABJICHUS

64 P | Bubmiorexa [[OK
CHHTETHYECKOI OHOIOTUI

65 XpOMOCOMHas U T€HHasl MHKEHEPUs 1 bubnmorexa IIOK

66 MenuimacKkre OUOTEXHOIOT I 1 bubnmorexa [IOK
Pesepaubiit ypok. [loBTopenue, bubnuoteka [JOK

67 000011IeHHE, CHCTEMATH3AIIUS 1
3HAaHUH

68 PesepBHbIii yPOK. 1 bubanorexa LIOK

OBIIEE KOJIMYECTBO YACOB I10 68
[TPOIT'PAMME
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
ara uuppoBbIe
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue A p
Bcero u3yueHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHUS 1 bubmmorexa [TOK
. A ya ' https://m.edsoo.ru/863ea20e
5 Uctopus pa3BuTHs peacTaBiIeHUN 1 bubnnoreka [JOK
00 HBOJIIOLINH. https://m.eds00.ru/863¢9570
K ec IBOJII0 oY.
3 ABHIAYIHE CHITBE JBOTIOWHH 1T 1 bubmuorexa [JOK
JapBuny
4 Mukpo3Boronus. 1 bubnnorexa [JOK
5 Buj, ero Kpurepuu M CTpyKTypa. 1 https://m.edsoo.ru/863e9cle
6 [TomysAnms Kak 3;1eMeHTapHas | bubnnorexka [JOK
€IMHUIIAa BUJA U SBOJIOIMH. https://m.eds00.ru/863¢99¢6
Jladoparopnasi padora Ne 1
7 «CpaBHeHuHEe BH/I0B 110 1 1 bu6mmoreka [JOK
MOP(}OJIOTHYECKOMY KPHUTEPHIO»
g JIBroKy1ue cuibl (3JIeMeHTapHbIe | bubnuoreka [IOK
(aKkTOpBI) SBOJIOLIUH. https://m.edsoo.ru/863e9da4
9 Murpauuu, U30JsIHH NOMYJIALHH. 1 bu6mmoreka [JOK
10 EcrectBenHblIi 0TOOp 1 €ro GopMmBbl. 1 bubnuorexa [IOK
11 IToJsi0BoOI1 0TGOP. 1 https://m.edsoo.ru/863e9ed0
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Pe3ynpTaThl 3BOIOLMN:

1 IpUCIOCOOICHHOCTh OPTaHU3MOB U bubnuoreka [IOK
BUJI000pa3oBaHue. https://m.edsoo.ru/863¢9fde
JlaGoparopHasi padora Ne 2
«Onucanue NpUCNOCo0JIeHHOCTH

13 p" bubmuorexa [JOK
OpPraHu3Ma M eé OTHOCUTEJIbHOI0
Xapaxkrepa»

" Hanpasnenus u nytu bubnuoreka [IOK
MAaKpPO3BOJIOLINH. https://m.edsoo.ru/863e9cle

15 MeToabl H3y4eHUs IBOJIIOLIH. bubanorexa LIOK

16 OO011re 3aKOHOMEPHOCTH DBOJTFOIUH. bubmuorexa [IOK

17 HeoOpaTumocTs 3BOJIIOLMH. Bubmmotexa [IOK

18 HcTopus xu3HU Ha 3eMIIe U METOABI bubnuoreka [IOK
€€ U3y4eHusl.

19 JloHay4HBbIe IpeacTaBJICHHUS O bu6mmoreka [IOK
3apOsKACHNH KU3HH.

20 OCHOBHBIE Tarbl HEOPTaHUYECKON bubnuotexa [JOK
JIBOJIIOIHH. https://m.edsoo.ru/863ea5a6
I'mnore3bl NPOUCXOKAEHHUS KUZHU

21 P bu6mmorexa [IOK
Ha 3emute.

- PazButue xxu3HM Ha 3eMIie TI0 Ipam U bubnmnoreka [JOK
[IEpUOJaM. https://m.edsoo.ru/863eabbe
MaccoBble BLIMUPAHUSA -

23 P bu6mmoreka [IOK
IKOJIOTHYECKHE KPU3HUCHI
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NMPOILIOro.

” OCHOBHBIE ATaITbl BOIIOIUN bubmuorexa [JOK
pacTUTENBHOIO U )XUBOTHOIO MHUpA. https://m.edsoo.ru/863ea8bc
IpakTnyeckas padora Ne 1
«M3yuyeHune uCKONMaeMbIX OCTATKOB

25 y . bubmuorexa [JOK
pacTeHuii U ;)KUBOTHBIX B
KOJLIEKIUSIX»

-6 CoBpemMeHHas cuctema bubnnoreka [JOK
OpPraHu4veCcKOro MUpA. https://m.edsoo.ru/863ea48e

OcHOBHBIE CHCTEMATHYECKHUE

27 bubmuoreka [JOK
rpynnbl OPraHu3MoOB.

28 DBOJIOIMS YeTIOBEKa (aHTPOIIOTEHE3). bubnnoreka [JOK

MecTo 4yesiOBEKa B cUCTEMe

29 https://m.edsoo.ru/863eac2c
OPraHMYecKoro Mupa.

30 JIBuokymiue cuibl (pakTopsbl) bubnuoreka [IOK
aHTpPOIIOTEHE3A. https://m.edsoo.ru/863ead44
CooTHolIeHUE OHOJIOTHYECKUX U bubnuoteka [JOK

31 COLMAJIBHBIX (PAKTOPOB B
aHTpoNnoreHese.

3 OCHOBHBIE CTaIUX DBOJIIOLIIN bu6nmoreka [JOK
YeJloBeKa.

IBOJIOLUSA COBPEMEHHOI'0

33 P bubmuorexa [JOK
YyeJIOBEKAa

34 YenoBeueckue packl M MPUPOTHBIC bubnmnoreka [JOK
aJanTaluy YeJI0BeKa https://m.edsoo.ru/863eaea2
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IIpakTnyeckas padora "Uzyuenune

35 IKOJIOTHYECKHUX aZanTanuu bu6mmoreka [IOK
yejgoBeka'.

36 Kontponsnas Pabora 1.

37 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU
Ha 3eMiie»

38 DKOJIOrUsl KaK HayKa. Bubanorexa LIOK

39 MeToabI YKOJIOTHH. bubsmorexa LHOK

40 3HaveHHe IKOJTOTNYeCKHX 3HAHU M bubnnoreka [JOK
JJIS yeJI0BeKa. https://m.edsoo.ru/863eafec
Cpenbl OOUTaHUS U DKOJIOTMYECKUE

41 p bu6mmoreka [IOK
(bakTopHI.

42 AbuoTtndeckue (HakTopsl. bubnnoreka [JOK
JlabopaTopnas padora Ne 3.
«Mopdoaornueckue 0COOEHHOCTH

43 P . https://m.edsoo.ru/863eb10e
pacTeHuii U3 pa3HbIX MeCT
oOMTAaHUA».
JlaGopaTopHnas padora Ne 4.

44 «BausiHue cBeTa HA POCT U bu6mmoreka [IOK
Pa3BUTHE YePEHKOB KOJIEyCa»

45 buoTtnueckue pakTopsl. bubnnorexka [JOK
OcHOBHbBIE MOKA3aTeJIn

46 https://m.edsoo.ru/863eb348
MOMYJIAIHU.

47 DKOJIOTUYECKUE XAPAKTEPUCTUKHI bubmuoreka [JOK
MONYJISLIUH.
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IIpakTyeckas padora Ne 2 bubmumorexa [IOK

48 «IToacYéT MIOTHOCTH MOMYJISIIIH A
Pa3HbIX BHI0B pacTeHHii»

49 3aKOHOMEPHOCTH MOBEAEeHHSI U bubnmoreka [JOK
MUTPAIUI §KMBOTHBIX. https://m.edsoo.ru/863eb46a

Coo01iecTBa OpraHu3MoOB —

50 H p bubmuoreka [JOK
OMOIICHO3.

51 DKOJIOTUYECKUE CUCTEMBI bubnnorexa [JOK
(3KOCHCTEMBI). https://m.edsoo.ru/863eb46a
Kpyrosopor BemecTs 1 noTox

52 Py P = bubmuorexa [JOK
IHEPIruu B IKOCHCTEMe.

OcHOBHBIE IOKA3aTEJIH

53 bu6mmorexa [IOK
IKOCHCTEMBI.

DKOJIOTHYECKUE TUPaAMUJIBI.

54 . pamuil https://m.edsoo.ru/863eb5fa
CBolicTBa IKOCHCTEM.

55 Cykueccust bubmuorexa [JOK

56 IIpupoaHbIE S3KOCUCTEMBI. bubanorexa LIOK
3akoHomMepHOCTH (DOPMHPOBAHUS bubnnoreka [JOK

57 OCHOBHBIX B3aMMO/IeHCTBUI
OPraHu3MoOB B JKOCHCTEMAX.

58 AHTPOTIOTEHHBIE YKOCUCTEMBI. brbmiorexa [IOK

59 Ypo6oskocucrembl bubanorexa LIOK

60 buocdepa — rmobanbpHas sxocucTeMa bubnnorexa [JOK
3emin. https://m.edsoo.ru/863ebb5e
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Yuenue B. U, Bepuajackoro o

61 » DEpHAL 1 bubnuoreka [IOK
ouocdepe.

- 3aKOHOMEPHOCTH CYILIECTBOBAHUS | bubnmoreka [JOK
ouocdepsl. https://m.edsoo.ru/863ebd16

I9Ko0J0rH4ecKue Kpu3nchl U UX

63 P 1 bubmuorexa [JOK
NPUYUHBI.

64 UYenosedecTBo B Onochepe 3emitn. 1 Bubmorexa HOK

65 AHTpONOreHHoe BO3/eiicTBHE HA 1 bu6mmoreka [IOK
PacTUTEbHBINA U )KUBOTHBIH MHP.

66 CocymecTBoBaHHe NPUPOABLI 1 bubnnoreka [JOK
qeJioBevyecTna. https://m.edsoo.ru/863ebale
PanmonansHoe pUpO0NIOIH30BAHKE

67 U COXpaHeHHEe OMOJIOTHYECKOTrOo 1 bu6mmorexa [IOK
pazHooOpa3us 3eMiIH.

KonrponsHas pabora 2.
68 «Coo0011ecTBa 1 SKOJIOTHISCKUE 1 bu6mmoreka [IOK
CHUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 68
ITPOTPAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akiinonepnoe obmectBo «31aTenbcTBO
«IIpocemenue»

buonorus. 10 kmace. B. B. [laceunuk. akimmonepuoe o6miectBo "M3marenscTo”

[IpocBenienue".

METOAUYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
bu6mmoreka IJOK
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INnct cornacoBaHusa k gokymeHTy Ne 31 ot 31.08.2023
MHnuymnaTtop cornacosaHng: WanxytanHosa A.P. [upeKTop LWKonbI
CornacoaHue nHnyumposaHo: 12.09.2023 15:19

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 WanxytauHosa A.P. 12.09.2023 - 15:19
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