MyHununajabHoe 0101:KeTHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHHe
«OkTa0pbCcKas cpeaHssi 001eo0pa3oBaTebHAs IKOJIA»

Paccmorpena HOY
[TpoTtokon Ne 1
oT «30» aBrycra 2024 r.

Ipunsara HMC
[TpoTtokon Ne 1
oT «30» aBrycra 2024 r.

YT1Bepikaaw
mupekrop MBOY «Oxtsa6pbsckas COLL»
(E.JI. bykpeena)
ITpuka3 ot «30» aBrycra 2024 . Ne 143

Pabouas nporpamma
«buosgorus»

10-11 kaacc



Pabouas nporpamma no ydeOHomy mnpeamery «buonorus» st 10-11 kmacca coorBerctByeT ®DenepanbHON paboyell mporpaMMe CpeIHero oOIIero
o0pa3oBaHus 110 OUOJIOTHH.

Conep:kanue y4eOHOI0 npeamera

10 kiace

Tema 1. buoJiorusi kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMH U IPYTHMHU €CTECTBEHHBIMU HayKamH, (puinocodueit, ITUKON, ICTETUKON U
npaBoM. Poib 6uonoruu B popMupoBaHMM COBPEMEHHOM HayuHOU KapTUHBI MUpa. CucTeMa OMOIIOTHYECKUX HayK.

Meronsl MO3HaHUS >KUBOW Npuponbl (HaONtoAeHUE, SKCIEPUMEHT, ONHMCAHHEe, HU3MEpEeHHe, Kiaccu(uKalus, MOJCIMPOBAaHHE, CTATHCTUYECKAs
00paboTKa TaHHBIX).

JdemMoHcTpaumMu:

IToprpetsr: Y. lapBun, I. Mennens, H. K. Koasnos, Jx. Yorcon u ®@. Kpuk.

Tabnuisl 1 cxeMbl: «MeTobl T0O3HAHUS KUBOH IPUPOIBI».

JlabopaTopHble U MpaKTH4YecKHe padoThi:

[TpaxkTrueckas padota Ne 1. «Vcnonb3oBaHMe pa3IMUHbIX METOAOB IPU U3YUYEHUU OMOJIOTMYECKUX O0OBEKTOBY.

Tema 2. )Kusble cucTeMbl M MX OPraHU3alusl.

JKussle cucremsbl (OMOocHCTEMBI) KaK MpeaMeT n3ydeHust 6uonorun. OTnnyme KUBBIX CUCTEM OT HEOPTaHUUYECKOH MPUPOIBI.

CpoiicTBa OumocucteM M HUX pazHooOpaszue. YpPOBHM OpraHu3allMd OHMOCHCTEM: MOJEKYISPHbIM, KJIETOYHBIM, TKaHEBBIH, OpPraHW3MEHHBIH,
MOMYJIALIMOHHO-BUIOBOM, 3KOCUCTEMHBIN (OMOTreoleHOTHUECKHiT ), OMochepHBIi.

JdemoHcTpaumnu:

Tabnuis! 1 cxeMbl: «OCHOBHBIE TPU3HAKH KU3HI», « YPOBHHM OPTaHU3ALUHU KUBOW MIPUPOBI».

Oo6opynoBanwue: monensb Monekynsl JJHK.

Tema 3. XuMu4ecKHi COCTAB M CTPOCHUE KJIECTKH.

XUMUYECKUH COCTaB KJIETKH. XUMUYECKUE 3JIEMEHThI: MaKPOJIEMEHThI, MUKPO3JIEMEHThI. BoJla 1 MUHepasIbHbIE BEIleCTBA.

@OyHKIMY BO/IbI U MUHEPAJIBHBIX BELIECTB B KieTke. [loanepxanne ocMoTHYeCKOro OasaHca.

benku. CocraB u cTpoeHne 6enkoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezaMeHnMble M 3aMeHUMbIe aMUHOKHUCIIOThI. AMUHOKHCIIOTHBIN COCTaB.
VYPOBHHU CTPYKTYpBI OEJIKOBOW MOJEKYNbI (IEpBUYHAs, BTOPUYHAS, TPETUYHAS. M YETBEPTUYHAS CTPYKTypa). XUMHUECKHe cBOicTBa OenkoB. buonornueckue
(byHKIMH OEJKOB.

®epMeHTHl — OHosoruyeckue Karaiauzaropel. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTp, cyOcTparHas creruduuHocts. KodepmenTsl. ButamuHsl.
OTnnuust JepMEHTOB OT HEOPTAaHUUECKUX KaTalIu3aTOPOB.



VriieBozbl: MOHOCaXapH/ibl (IVIF0K03a, pro3a 1 Je3okcupubo3a), qucaxapuabl (caxaposa, JIakTo3a) U MoJimcaxapu/sl (Kpaxmall, INTMKOTeH, 1eJIIHI103a).
buonornueckue GyHKIIUH YIIIEBOAOB.

Jlumuasl: TpurmHuepuasl, ¢ocorunuasl, crepouisl. I'unpodunbHo-ruapodoOHBIe cBoMicTBa. buonormueckune ¢yHkuumu iunuaoB. CpaBHEHHE
YIIIEBOJOB, OEJIKOB U JIMMUIO0B KaK UCTOUHUKOB SHEPTHUH.

Hyxneunossie kucnotel: JJHK u PHK. Hykneoruasr — moHOMepsl HykJIenHOBBIX KHCIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenue n pynkuuu PHK.
Bunet PHK. AT®: ctpoenue u GpyHKIUY.

[luTonorust — Hayka o kieTke. KiuerouHast Teopusi — mpuMep B3aUMOACHCTBHS UK U (PaKTOB B HAYYHOM IMO3HAHUU. METO/IbI U3yUeHUs KIICTKH.

Knerka kak nenocrtHast xuBas cucrema. OOILue NpuU3HaKy KJIETOK: 3aMKHYTas HapyxHas MeMOpaHna, monekynbl JIHK kak remermueckuii anmnapar,
cucTeMa cuHTe3a Oellka.

TuIbl KJIETOK: dyKapHOTHYECKas U pokapuoTudeckas. OCOOCHHOCTH CTPOSHHS MTPOKAPHOTHYECKOH KiteTku. Kitetounas crenka 6akrepuii. CTpoenue
9YKapHOTHUYECKOH KiIeTKU. OCHOBHBIE OTIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, IIMKOKAIMKC, X ¢yHKuuu. [lnasmarnueckas memOpaHa, €€ CBONCTBA U (YHKLUH.
IMutoruiazmMa u e€ opraHouzabl. OnHomemOpanHble opraHouabl kietku: OIIC, ammapar Tonbaku, nuzocomsl. IlonyaBTOHOMHBIE OpPraHOWIBI KIETKH:
MUTOXOHAPUH, TUIACTHIBL. [IponcxokieHrne MUTOXOHAPUHA U TutacTua. Buner mimactun. HemeMOpanHbie OpraHOUabl KJISTKH: PUOOCOMBI, KJICTOYHBIN LEHTP,
LEHTPHUOJIN, PECHUYKHU, KTYTUKH. DYHKIIUN OPraHOMI0B KJIETKH. BritoueHus.

SAnpo — perynatopHbslii HeHTp kiaeTku. CTpoeHue sapa: siaepHas 000J04Ka, Kapuoria3Ma, XpOMaThH, SJIPHIIIKO. XPOMOCOMBI.

TpaHCHOPT BELIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. [lneiinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammsl: «Pacnpenenenne XUMUYECKUX 2JIEMEHTOB B HEKUBOM NpUpPoAe», «PaclpenencHne XuMHYECKUX JIEMEHTOB B JKUBOM IPUPOAE».

Tabnmuips! u cxemsl: «llepuoguueckas Tabiaua XUMHUUYECKUX 3JIEMEHTOBY, «CTpOeHUE MOJIEKYbl BObI», «bruocunTe3 6enkay, «CTpoeHHe MOJIEKYIbI
oenka», «Ctpoenue Qepmentayn, «Hykneumnosbie kucnotsl. JJHK», «Crpoenune monekynsl AT®», «CrpoeHune sykapuoTHYECKOW KIeTKn», «CTpoeHue
KHUBOTHOM KiIeTKN», «CTpOoeHHE pacTUTEIbHON KIETKN», «CTpoeHne MPOKapHOTHIECKOHN KIeTKN», «CTpOeHHE siipa KIETKH», «YIIeBOAb», «JIUMuIb».

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, 000py10BaHHE Uil TPOBEIEHUS HAOIIOICHU, N3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIpenaparbl paCTUTEIbHBIX,
KMBOTHBIX U OAaKTEpUAIbHBIX KJIETOK.

JlaGopaTopHblie ¥ NIpakTHYeCKHe PAdOThI:

JlaGoparopnas pabota Ne 1. «/3yueHne karaTuTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha IpUMEPE aMUJIa3bl UJTH KaTayia3bl)y.

JlaGoparopHas pabota Ne 2. «/3yueHne cTpoeHus KIETOK PacCTeHHUM, )KUBOTHBIX M OaKTEpUil 07 MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenaparax 1 ux
OIIMCAHUE».

Tema 4. ZKusHenesITeJILHOCTL KJIETKH.



OOMeH BemecTB, WM METaboIM3M. ACCUMWIIALNS (TUIACTUYECKHH OOMEH) W TUCCUMUJISALNS (SHEPTeTUYECKUH OOMEH) — JIBE CTOPOHBI €IUHOTO
nporecca Metabonu3ma. Posb 3aKOHOB COXpaHEHUS BELIECTB U YHEPTUU B IOHMMAaHUU METAa00IM3Ma.

Turner oOMeHa BelecTB: aBTOTPOQHBII U reTepoTpodHbIA. Poib (hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHIH YHEPTUU B KIIETKE.

®dotocunTe3. CBeToBas U TeMHOBas (a3bl poTocuHTe3a. Peakuu gporocunTesa. IpdhekTuBHOCTh poTocuHTE3a. 3HaYeHHE (POTOCUHTE3A AN KU3HU
Ha 3emiie. Biusinue ycnoBuii cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHHSI €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PaCTCHUH.

XemocuHTe3. XeMOCHHTE3UPYIOIIKe OakTepun. 3HaYCHHE XeMOCHHTE3a JJIs )KU3HU Ha 3emIie.

DHepreTHyeckrii 0OMeH B KiieTKe. Paciieniienue BemiecTs, BbIIEICHUE U aKKyMYJIHPOBAHUE YHEPTUU B KIIETKE. DTaIlbl SHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buuael. KucnopogHoe okucieHue, WM KieToyHoe jblxaHue. OxucinutensHoe ¢docopunupoBanue. DPpPeKTuBHOCTD
HHEPreTUUeCcKoro ooOMeHa.

Peaknuu marpuunoro cunrtesa. [enernueckas nnpopmanus u JJHK. Peanuzanus renernueckoit nHGOpManuu B KieTke. [ eHeTHUeCKHd KO U €Tro
cBoiictBa. Tpanckpunuus — marpuunbliii cunte3 PHK. Tpancnsnus — Ouocuntes Oenka. Jramnsl Tpancasiuuu. Konupoanue aMuHokuciot. Poins pubocom B
O6uocuHTe3e Oernka.

Hexnerounsie ¢popmbl k13N — BUpYChl. Mictopust otkpbiTHst BupycoB (. Y. iBanoBckuit). OcoOeHHOCTH CTPOSHMSI M )KU3HEHHOT'O LIUKJIa BUPYCOB.
bakrepuodaru. bone3nn pacreHuii, >)KUBOTHBIX M YEIIOBEKa, BBI3bIBaeMbIe BHpycamu. Bupyc mmmyHoxedunura genoseka (BUY) — Bo3oynurens CIINa.
OOparHast TpaHCKpUIILUSL, peBepTa3a u uHTerpasa. [Ipoduaktuka pacnpocTpaHeHus: BUPYCHBIX 3a001€BaHUM.

JleMoHCTpanum:

IToprpetsr: H. K. Konbros, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmunel u cxembl: «Tunbl mutanusy, «Metadonuzmy», «MHUTOXOHAPUSY, «DHEPreTHUECKU 00MeH», «Xioporutacty, «Potocunre3y, «CTpoeHue
JHK», «Ctpoenune u dhyHKIHOHUpOBaHUE TeHay», «CuHTe3 Oenkay, «[eHeTnyeckuit kony», «Bupyce», «bakrepuodarmn», «CTpoeHHE W KU3HEHHBIM UK
Bupyca CIIN/1a, 6akreprodaray, «Permmuxanns JHK».

Ob6opynoBanue: moaenu-anuinkaimu «Yapoenue JIHK u tpanckpunuus», «bruocuntes 6enka», «CTpoeHue KiIeTku», Mojens cTpykrypsl JTHK.

Tema S. Pa3MHoOKeHHe U MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Kiterounbrit 1TuKII, WM )KM3HEHHBIN 1TUKI KieTku. aTepdasa u mutos. [Iporecchl, mpotekaromme B uHTepdase. Perumkarus — peakiusi MaTpuaHOTO
cunresa JJHK. Ctpoenue xpomocom. XpoMOCOMHBII HAOOp — KapuOTHUII. J{UTIIOMIHBIN U TaIUIOMTHBIA XpOMOCOMHBIE HAOOpbI. XpoMaTtuasl. L{uTonornyeckue
OCHOBBI Pa3MHOKEHUS M MHIMBUyaJIbHOTO Pa3BUTHUSI OPraHU3MOB.

[enenune knetkn — muto3. Ctagum muto3a. IIponeccsl, nponcxoasimue Ha pa3HbIX CTAAUSIX MUTO3a. BHOTOrHYeCKHii CMBICT MUTO3A.

[Tporpammupyemasi rubesnb KJIE€TKU — arornTo3.

@DopMbl pa3MHOKEHUSI OPraHU3MOB: O€cronoe U mosoBoe. Bupl 6ecronoro pa3sMHOKEHUS: JIeJIeHue Ha/lBOE, MOYKOBAaHHE OJTHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE Pa3MHOKEHHE. MICKyCCTBEHHOE KJIOHMPOBaHUE OPTaHU3MOB, €r0 3HaUE€HHUE IS CEJIEKLIUH.

[TonoBoe pa3smMHOXKEHHE, €r0 OTIIMYMS OT OECIIOINOTO.



Meiio3. Craauu meitosa. [Ipoueccel, mpoucxonasiue Ha ctaauax merosza. [loBegenue xpomocom B Meiioze. Kpoccunrosep. buonorndeckuii cMbIci U
3HaYEHUE MEH03a.

['amerorenes — mporecc 00pa3oBaHMs IMOJIOBBIX KJIETOK Y )KMBOTHBIX. [10710BBIE XKene3bl: CeMEHHUKHU U sHuHuKU. OOpa3oBaHue U pa3BUTHE MOJIOBBIX
KJIETOK — rameT (CrepMaro30u, silieKiIeTKa) — criepMaToreHe3 u oBorene3. OCoOEHHOCTU CTPOEHHS SHUILEKIETOK U crepMaro3ouoB. OIIogoTBOPEHHE.
[Taprenorenes.

WNunuBuayansHoe pa3BuTHe (OHTOreHe3). DMOpPHOHANBHOE pa3BUTHE (AMOpUOTeHe3). DTarbl SMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX KUBOTHBIX:
npoOienue, racTpyisinus, opranorenes. [loctamOpuonansHoe pazButue. TUIBI TOCTAIMOPHOHAIBHOTO PAa3BUTHS: IPSIMOE, HEMPSAMOE (JTMUNHOYHO ). BiusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIEC YPOJICTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOCHUE CEMEHU, CTaJIMH PAa3BUTHL.

JdemMoHcTpaumnu:

Tabmumpsl u cxembl: «POPMBI Pa3MHOKEHHS OPTaHU3MOBY», «J[BOWHOE OIIONOTBOPEHHE Yy IBETKOBBIX PACTCHHI», «BererarmBHOE pa3MHOXECHHE
pactenuii», «Jlenenue kiuetku Oakrepuii», «CTpoeHHE MONOBBIX KIETOK», «CTpoeHne XxpoMocoMmbl», «Kinetounsiit iy, «Pemmukamus JHKY, «Mutosy,
«Meiio3y, «IIpsmoe u HenpsaAMOe pa3BUTHEY, «] 'aMeTOreHe3 y MIEKOMUTAIOLIMX U YeJI0BeKa», «OCHOBHBIE CTAIUU OHTOI'CHE3a».

O6opynoBaHue: MUKPOCKOI, MUKpompenaparbl «CrepMaro30u/ibl MIEKOIUTAIOIIET0», «SIHleKIeTka MieKkonuTawouero», «Kapuokuses B KieTkax
KOpEIIIKA JTyKay, MarHuTHas MojieNb-antiukanus «Jlenenne kinetkuny», moaens JJHK, mogens metadazHoit XpoMOCOMBL.

JlabopaTropHble M NpaKTHYeCKHe PadoTHhI:

JlaGoparopHas pabota Ne 3. «HabmroneHne MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOITpenaparaxy.

JlaGoparopnas pabota Ne 4. «3ydeHne cTpoeHUs MOJIOBBIX KIETOK Ha TOTOBBIX MUKPOIIpENaparax».

Tema 6. HaciieicTBeHHOCTh M HK3MEHYHMBOCTH OPraHU3MOB.

[Tpeamer u 3amaum reHetuku. Mcropus pa3BuTus TeHeTHKH. Pojib HUTONOrMHM M SMOpPHOIOrMM B CTAaHOBJIEHHWU T€HETHKH. Bkiaa poccuiickux u
3apyOeXHbIX YYEHBIX B Pa3BUTHE TE€HETHKH. MeTOoAbl T'€HeTHKH (THOPHIO0JOTHYECKUN, IUTOT€HETUYECKUH, MOJEKYIsIpHO-TeHeTndeckuii). OCHOBHBIE
reHeTHYecKre NoHATHA. [ eHeTndyeckasi CUMBOJIMKA, UCTIONIb3yeMasl B CXeMaX CKpEIIUBaHUH.

3aKOHOMEPHOCTH HaclieZIOBaHUs IPU3HAKOB, ycTaHOBIeHHbIEe [. Mennenem. Monoru6puHoe ckpemmBanyue. 3akoH eJMHO00pa3usi THOPUI0B EPBOrO
nokoseHus. [IpaBuiio toMrHNpOBaHKA. 3aKOH pacIIENJIeHUs IPU3HAKOB. [ unores3a unctotel ramet. [1oIHOE U HEMOIHOE TOMUHUPOBAHHUE.

JurubpunHoe CKpelnMBaHWe. 3aKOH HE3aBHCUMOIO HACJIEJOBaHUS IpHU3HAKOB. lluToreHeTnyeckue OCHOBBI JUTMOPUAHOTO CKPELIMBAHUS.
Ananusupytoniee ckpemirBanue. Vcnonp3oBaHNe aHATU3UPYIOLIET0 CKPEIIMBaHUS JIJIsl ONIpeIeIeHHs TeHOTHIa 0COOU.

CuennenHoe HacienoBaHue npusHakoB. Pabora T. Moprana mno cuenjeHHOMY HaclieloBaHUIO reHoB. HapyliieHue cuernsieHus reHoB B pe3ysbTare
KpOCCHHIOBEpa.

XpOMOCOMHasl TEOpUS HACIEACTBEHHOCTH. [ eHETHUECKHE KapThl.

I'eneruka nona. XpoMOCOMHOE OMPEACIICHUE 1M0J1a. AYTOCOMBI U TIOJIOBBIE XpOMOCOMEI. [ OMOramMeTHbIe U reTeporaMeTHbie opranu3mel. HacienoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C IIOJIOM.



N3meHunBoCTh. BUJbl M3MEHYMBOCTH: HEHACIEICTBEHHAs U HacleACTBEHHas. Posb cpelbl B HEHACIEACTBEHHOW M3MEHUYMBOCTH. XapaKTepUCTHKa
MOAM(PHUKAIMOHHON M3MEHYMBOCTH. BaprannoHHbIHN psia v BapuanroHHas Kpusas. Hopma peakuuu npusHaka. KonmuecTBeHHbIE M Ka4eCTBEHHBIE TIPU3HAKU
U X HOpMa peakiuu. CoiicTBa MOAU(UKAITMOHHONW U3MEHUHUBOCTH.

HacnencTBeHHas, WM IeHOTUIIMYECKasi, U3MEHYMBOCTh. KoMOMHAaTHBHAs M3MEHYMBOCTh. Meilo3 M MOJOBOM mpolecc — OCHOBa KOMOMHAaTHBHOMN
M3MEHYMBOCTU. MyTaloHHast u3MeHunBocTh. Kiaccudukanus MyTanuii: reHHble, XpOMOCOMHBIE, TeHOMHBIe. YacToTa U MpUUUHBI MyTaluil. MyTrareHHble
(akTophl. 3aKOH TOMOJIOTHYECKHX PSIJIOB B HacleACTBeHHON n3meHunBocTy H. . BaBumnosa.

BuesinepHast Hacae1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METO/AbI TEHETHKHM YEJIOBEKAa: I'€HEAJOrMYeCKHi, OJIM3HEIOBbIM, LHUTOreHETUYECKUH,
OMOXMMHUYECKUH, MOJIEKY/sIpHO-reHeTndYeckuid. CoBpeMEeHHOE Olpe/ielieHue TeHOTHIA: TOJIHOTEHOMHOE CEKBEHUPOBAaHUE, TeHOTUIIMPOBAHKE, B TOM YHCIIE C
nomouibto [1IP-ananusza. HacnencrBennble 3a00eBaHUs YeIOBEKa: FeHHbIE 00JI€3HU, OOJIE3HU € HACIIEICTBEHHOM MPEpaciooKeHHOCThIO, XPOMOCOMHBIE
6one3nn. CoMarnyeckue W reHeparuBHbie MyTanui. CTBOJIOBBIE KIETKH. [IpUHIMIBI 310pOBOrO 00pa3a KU3HHU, TUArHOCTUKH, TPOPHIAKTHKA U JICUCHUS
reHeTHYecKux Oosie3Hel. MeauKo-reHeTn4eckoe KOHCYJIbTHUpPOBaHUE. 3HAUYCHHE MEIMIIMHCKOW TeHETUKU B NPEAOTBPAILIEHUM U JICYCHUU TeHETUYECKHX
3a00J1eBaHUH YeJIOBeKa.

JdemMoHcTpaumnu:

[Toptpetsr: I. Mengaens, T. Mopran, I. ne ®pus, C. C. Yersepuxos, H. B. Tumodees-Pecoscknii, H. 1. Bapuiios.

Tabnuipsl U cxembl: «MOHOTMOPUIHOE CKpPEIIMBAHUE M €r0 UTOreHETHYEeCKass OCHOBA», «3aKOH PACILEIUIEHUS U €ro LIUTOreHeTHUYEeCKask OCHOBAY,
«3aKOH YHCTOTHI Tramer», «JlurubpugHoe ckpemuBaHue», «LluTomornyeckre OCHOBBI AMTHOPHIHOTO CKpeluBaHUs», «Meio3», «B3aumoneiicTsue
aJJIeNbHBIX TEHOBY, «] eHeTnYecKne KapThl paCTEHUM, )KUBOTHBIX U YeJIOBeKay, «[ eHeTnka nojay, «3aKOHOMEPHOCTH HACJIEeI0OBaHMs, CLEIUIEHHOTO C MTOJIOM,
«Kapuotumnsl yenoBeka M )KUBOTHBIX», «Buapl uaMenunBoctn», «MoaudukaonHas n3MeHUMBOCThY», «HacnenoBanue pesyc-pakropay, «l eHeTuka rpynmn
KpoBu», «MyTallMOHHAs U3MEHYUBOCTB).

Ob6opynoBanue: Mojieu-aNIuIMKaui « MOHOTHOpUIHOE CKpelrBaHuey, «Hemonnoe nomuHuposanuey, «urudpunnoe ckpeumBanuey, «llepekpéct
XPOMOCOM», MUKPOCKOI ¥ MUKponpemnapar «/Ipozodunay (Hopma, Myrauuu (popMbl KpbUIbEB U OKPACKH Tena), repoapuil «'0pox moceBHOM».

JlaGopaTopHblie ¥ NIpakTHYeCKHe PA0OTHI:

JlaGoparopHast pabota Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPHUIHOTO U TUTHUOPUIHOTO CKPEUIUBAHUS Y JPO30(UIIbI Ha TOTOBBIX MUKpOIIpEnaparax.

JlaGoparopHast pabota Ne 6. «M3yueHue MoaupUKaIMOHHON H3MEHYMBOCTH, TOCTPOCHUE BAPHALIMOHHOTO Psi/ia M BApUALMOHHONW KPHBOM».

JlaGoparopnas pabota Ne 7. «AHaIM3 MyTauil y 1po30( bl Ha TOTOBBIX MHKPOIIpEriaparax».

[TpaxTrueckas paborta Ne 2. «CocTaBiieHrEe U aHAJIU3 POAOCIOBHBIX UETOBEKAY.

Tema 7. Cenexuust opranu3MoB. OCHOBBI O0HOTEXHOJIOTHH.

Cenexnust Kak HayKa W Ipolecc. 3apoxkIeHHe CeleKIMu U qoMecTukanus. Yuenue H. V. BaBuiioBa o meHTpax MPOUCXOXKICHHUS U MHOTOOOpa3us
KYJIBTYPHBIX pacTeHUH. LIeHTpbl MPOUCXOKAECHUS TOMAIIHUX KUBOTHBIX. COpT, OpoJa, HITaMM.



CoBpeMeHHbIE METONbl CeNeKUUU. MaccoBblii M WHIUBUAYaJIbHBIH OTOOPHI B CEJNEKIMM pacTeHWil U KHUBOTHBIX. OIllEHKa 3KCTepbepa.
bauskoponcTBeHHOE CcKpeuiBaHue — HMHOpuauHr. Ywcras nauausa. CKpeluBaHHE YMCTHIX JTUHMUA. [ereposuc, wnu rubpuanas cuina. HeponcTBenHoe
CKpemuBanue — ayropuauar. Otaanénnas rudbpuam3anus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 U IMOJydeHHUE MOJUIUIONIO0B. JIOCTIKEHUS CEeNeKIUn
pacTeHui, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorust kak oTpacib MPOU3BOACTBA. [ eHHas uHxeHepus. DTanbl co3nanus pekomOunantHor JJHK u Tpancrennsix oprannsmoB. Kierounas
nHKeHepus. Kierounsle KyapTypbel. MHUKpPOKIOHaJIBHOE pa3MHOXKEHHME pacTeHUuM. KIIOHMpOBaHME BBICOKOIIPOAYKTHUBHBIX CEIbCKOXO35HCTBEHHBIX
OpraHu3MoOB. DKOJOTHUYECKUE U dTHYecKue npodnembl. [MO — renernuecku MOAU(PUINPOBAHHBIE OPTaAHU3MBI.

JlemoHcTpanuu:

[Toprpetsi: H. W. BaBunos, 1. B. Muuypus, I. /{. Kapneuenko, M. ®@. NBaHos.

Tabmuibl 1 cxeMbl: kKapTa «L[eHTpBI TPOUCXOKICHHSI 1 MHOTOOOpa3Hs KYJIBTYPHBIX pacTeHui», «[1opoIbl JoMaITHUX KHUBOTHBIX», «COpTa KYJIBTYPHBIX
pactenuiiy, «Otnanénnas rudopuausanus», «Padorer akagemuka M. ®@. Banosay, «[lomummronaus», «O0bEKTHl OMOTEXHONIOTHIY, «KIIeTOYHBIC KYIBTYPHI U
KJIOHUpOBaHUE», «KOHCTpyHpOBaHHE U IEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: My KH IUIOOB U KOPHEIUIOAOB AUKUX (DOPM U KYIBTYPHBIX COPTOB pacTeHui, repbapuii «CenbCKoX035iCTBEHHbBIE PACTCHUS.

JlabopaTopHble U MpaKTH4YecKHe padoThl:

Okckypeust «OCHOBHBIE METOJABI M JOCTHKCHHUS CEJeKIIMU PACTEHUHW U SKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (epmy,
COPTOUCIBITATENBHBIN YYaCTOK, B TEITUYHOE XO3SHUCTBO, TA0OPATOPHIO arpOYHUBEPCUTETA UIIH HAYYHOTO LIEHTPA)».



11 knace

Tema 1. DBoIIOHMOHHAsSE OHOJIOTHS.

[TpeanoceiIKu BO3HUKHOBEHHS 3BOJIIOIIMOHHON TEOpUHU. DBOJIOIHMOHHAS TEOpUS U €€ MecTO B OMONoruu. BiumsHue 3BONOLMOHHON TEOPUH HA
pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenbcTBa 3BotoLUU. [aneoHTonoOrnYecKre: mocae0BaTeIbHOCTh MOSBICHNUS BUOB B MAJIEOHTOJIOTMYECKOM JIETOMUCH, MTePeXOAHbIE (POPMBI.
buoreorpadudeckue: cxoAacTBo U paznudre GpayH u GIop MaTepUKOB U OCTPOBOB.

OMOPHOTIOrHUECKUE: CXOICTBA U Pa3INyuus SMOPUOHOB Pa3HbIX BUIOB MMO3BOHOUHBIX. CpaBHUTENIFHO-aHATOMHYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIE,
PYIMMEHTApHBIE OPTaHbl, aTaBU3MbI. MONEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METAa00IMUECKHUX MyTeH y BCeX
OpraHUu3MOB.

OpomoninonHas teopust Y. lapBuna. [Ipennoceliku BO3SHUKHOBEHMS JapBUHM3MA. J[BHIKyIME CHIIbI 3BOJNIOLUM BUJOB 1O JlapBuHY (M30bITOUHOE
pPasMHOXKEHHE MPHU OTPAHUIEHHOCTH PECypCOB, HEONpeAeIEHHAs N3MEHUYNBOCTh, 00ph0a 3a CyIIeCTBOBAaHNE, €CTECTBEHHBIN O0TOOD).

Cunrerndeckas Teopus sBononnu (CTD) u e€ 0CHOBHBIE TOJIOKEHHUS.

MukposBomtonusi. [Tomynsiius kak eIMHULIA BUIA U SBOJIIOLUH.

JBmwxynme cuibl ((aKTopsl) 3BONMOLKU BUAOB B MPHUPOAE. MyTallMOHHBINA MPOIECC U KOMOMHATUBHAS M3MEHUYMBOCTH. [lOMynsannoHHbIE BOJHBI U
npetid renos. M3onsauus u Murparusi.

EcrecTBenHblit 0T00p — HanpaBistouui pakTop 3Boaoud. GOpMbI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco61eHHOCTh OPraHu3MOB KaK pe3ynbTar 3Bositoninu. [Ipumeps! npucnocoOieHuil y opranu3mMoB. ApoMopdo3bl U UIH0AJaNTaUH.

Bun u Bunoobpazosanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BU1000pa30BaHMs: reorpauueckoe, SKOJI0THIECKOe.

Makpososmtorus. @opMmel 3BosmoIMY: PuiieTHYECKas!, TUBEpreHTHasl, KOHBEpreHTHas, napajuienbHas. HeoOpaTuMocTh 3BOIOLINN.

ITpoucxoxkaeHne OT HecleMaIu3upOBaHHBIX NpeAkoB. IIporpeccupyromas cnennanu3anus. AJanTUBHAS pauanus.

JleMoHCTpanum:

IToprpetsr: K. JIunnen, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, ®. Mromnep, A. H. CeBepios.

Tabmurel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MHUpa Ha 3emiie», «3apOoJbIIIF MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmber 60pbOBI 3a
cyuiecTBoBaHuey», «EctecTBeHHBIM 0TOOpP», «MHOroodpasue COpToOB pacTeHHit», «MHoroobpasue mopox XHUBOTHBIX», «[lomymsuumy», «MyTtannoHHas
M3MEHYUBOCTHY», «ApoMop¢o3bl», «Maunoanantanumn», «O0mas aerenepanus», «/IBmwkymue cuisl 3Boonnn», «Kapra-cxema mapipyra myremectsus Y.
Hapsunay, «bopr0a 3a cymectBoBanue», «IIprucnoco0neHHOCTh Opranu3MoBy, «I eorpaduueckoe BUI000pa3oBaHuey, « IKOJOTUUECKOE BU000pa30BaHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PA3IMYHBIMU THIIAMH OKPAaCcKH, HaOOP MJI0J0B U CeMsH, KoJuteKus «[Ipumepbl 3alUTHBIX TpUCIIOCOOIEHNI
y AKHUBOTHBIX», MOJIeNIb «OCHOBHBIE HAPABJICHUS 3BOJIIOLUNY, 00bEMHAsE MOeNb «CTPOEHUE TOJIOBHOTO MO3Ta MTO3BOHOUHBIX ».

Buoreorpaduueckas kapra mupa, kowiekuus «@PopmMbl COXPaHHOCTH HCKOMAeMbIX JKMBOTHBIX M pacTeHuil», moxenb anmumkanus «llepexpéct
XpoMOCOM», BlaxHble mpemnaparsl «Pa3Butue Hacekomoroy, «Pa3Butue narymikn», Mukponpenapar «Jlpo3zoduia» (Hopma, MyTanuu (OpMbI KPbUIbEB U
OKpacKH TeJja).



JlaGopaTopHblie ¥ IPaKTHYEeCKHE PA0OTHI:

JlaGoparopnas pabora Ne 1. «CpaBHeHHE BUOB 10 MOP(HOJIOTHUECKOMY KPUTEPHIOY.

Jlaboparopnas padota Ne 2. «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HA 3eMuie.

JloHay4HbIe TIPECTABICHUS O 3apOXKICHUH KU3HU. HayuHble runore3sl BOSHUKHOBEHUS JKU3HHU Ha 3emJie: abuoreHes U maHcnepMusi. XUMHUEcKast
HBOJNIONHSL. AOGHOTEHHBIA CHHTE3 OPTraHWYECKHX BEIECTB M3 HEOPraHMYECKUX. JKCIEPUMEHTAILHOE OATBEPKICHUE XUMUYECKOW »BoIoNMU. HauanpHbie
sTanbl ouonorndeckor sBomtoruu. [unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYpP M BO3HHKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH M HX
sBoOLMs. POPMUPOBAHUE OCHOBHBIX I'PYIIN KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emiie 1o spam u nepuoaam. Karapxeii. Apxeiickas u mporepo3soiickas 3psl. [laneozoiickas spa u e€ nepuonbl: KeMOPHUIICKUH,
OPJIOBUKCKHI, CUITYPUNCKH, T€BOHCKHI, KAMEHHOYTOJIbHBIN, TIEPMCKHUH.

Me3so30iickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUNA, METIOBOM.

Kaitno3zolickas spa u e€ nepuobl: NajacoreHOBbIM, HEOTEHOBbBINM, AHTPOIOTEHOBBIH.

XapakTepucTuKa KJIMMara ¥ TeoJIoTHYecKuX mporeccoB. OCHOBHBIE 3TAIbl 3BOIIOIUMHI PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMop(o3bl y pacTeHHUi
1 KUBOTHBIX. [losiBeHME, paclBET U BBIMUPAHUE IPYII KUBBIX OPraHU3MOB.

CucreMa OpraHU4YeCcKoro MUpa Kak OTpakeHue 3BOOIMH. OCHOBHBIE CUCTEMAaTHUECKHE TPYIIIbl OPraHU3MOB.

OBOIONMS YEIIOBEKA. AHTPOIIOJIOT U KaK HayKa. Pa3BuTue nmpeacTaBieHn O IPOUCXOKICHUH YesloBeka. MeTobl u3yueHus antponoresesa. Cxoncraa
U Pa3JInYus Y€JI0BEKA U KUBOTHBIX. CHCTEMATUYECKOE NIOJIOKEHHUE YEIIOBEKA.

JBuxymiue cuibl (pakTopsl) aHTponoreHe3a. HaciencrBeHHast ”3MEHYMBOCTD U €CTECTBEHHBIN 0TOOp. OOLIeCTBEHHBINH 00pa3 KU3HU, U3TOTOBIICH UE
OpyZnui Tpyaa, MbIIIIJIEHUE, PEUb.

OcHOBHBIE CTaIUU ¥ BETBH JBOJIIOLIMY YEJIOBEKA: aBCTPAIONUTEKH, YeaoBeK ymenblid, Yenosek npsaMoxoasmui, Yenosek HeaHiepTallbCeKuil, YenoBek
pa3yMHbIH. HaxoKu HCKOMaeMbIX OCTaTKOB, BpeMs CYIIIECTBOBaHMS, 00JIaCTh paclpoCTpaHeHusi, 00bEM I'OJIOBHOTO MO3ra, 00pa3 *KU3HH, OPYAUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIINE PAChl: €BPOIEOHIHAs (€Bpa3uiicKas), Herpo-aBcTpanouaHas (3KBaTropraabHasi), MOHTOJIONIHAS (a3UaTCKO-
amepuKaHcKas). UepTbl mpHUCIOCOOIEHHOCTH MpPEACTaBUTENEH YeIOBeYeCKHX pac K yCJIOBHSM cyliecTBoBaHMs. EauHcTBO yenoBeueckux pac. Kputmka
pacusma.

JleMoHCTpanum:

[Toptpetsi: @. Pean, JI. [Tactep, A. Y. Onapun, C. Munnep, I. FOpu, Y. JapBuH.

Tabmuier 1 cxembl: «Bo3HukHOBeHHEe COJHEYHOW CHCTEMBI», «Pa3BuTHE OopraHWYecKkoro mMupay, «PacturenbHas kiaeTka», «KHBOTHas KIETKay,
«ITpokapuornueckas kierka», «COBpeMEHHas CCTeMa OpraHMYeCcKoro Mupay, «CpaBHeHHE aHATOMUYECKHX YePT CTPOSHHS YeJIOBeKa U YeIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOIMYECKUX HaXOMOK IPEIKOB COBPEMEHHOrO ueloBeKay, «JlpeBHeilmue mromu», «/lpeBHue moamn», «llepsbie
COBPEMEHHBIE JIOAN», «HenoBeuecKue pachl».



Ob6opynoBanue: mymspku «lIpoucxoxkaeHue denoBekay (OIOCTbI aBCTPAJNIONHUTEKa, MUTEKAHTPOIA, HEAHJEPTajblla, KPOMAHBOHIIA), CJICMKU WIIU
n300pakeHUsT KaMEHHBIX OpYAMH IEpPBOOBITHOTO YelloBeKa (KaMHHU-UYOIIEpHI, pyomia, ckpebia), TreoxXpoHOoIorndyeckas Tadnmuia, kojuiekuus «Dopmbl
COXPaHHOCTH MCKOIIAEMBbIX KUBOTHBIX U PACTECHUII».

JlaGopaTopHblie ¥ NIPaKTHYEeCKHE PA0OTHI:

[TpakTrueckas paborta Ne 1. «/3yueHne uckonaeMblX OCTATKOB PACTEHUHN U JKUBOTHBIX B KOJIICKIUSIX .

DKCKypcust «BOJIOLMS OPraHUYeCKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYUHBIN WM KpaeBeaueCKUuil My3ei).

Tema 3. Opranusmsbl 1 OKpYysKaIas cpeaa.

DKOJIOTHUs KaK HayKa. 3aJ1aud U pa3/iesibl IKOJIOTUU. MeToIbl 3KOJIOTMYECKUX UCCIEA0BAHUI. DKOIOrH4eCKOe MUPOBO33PEHHE COBPEMEHHOTO YEI0BEKa.

Cpenbl 0O0uTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3YIIIHAS, TIOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonoruueckue ¢akropsl. Kimaccudukanus sxonorndeckux (HpakropoB: aOMOTHUECKHE, OMOTUYECKHE W aHTPOIOTreHHbIE. J[eHCTBHE SKOJIOTHUECKUX
(haKkTOpOB HA OPTaHU3MBEI.

AbuoTtnueckue (QakTophl: CBET, TeMIleparypa, BiakHOCTh. DoTtonepuoausm. [Ipucnocobnenus opraHu3MoB K JIEHCTBUIO a0MOTUYECKUX (DaKTOPOB.
buonornueckue puTMmsl.

buotnyeckue ¢akropsl. Bumsl OHOTHUECKHX B3aWMOJCHCTBUI: KOHKYPEHIUS, XUIIHUYECTBO, CMMONO3 U ero ¢opmbl. [lapazutusm, koomeparus,
MyTyaJlli3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHe OMOTHUECKUX B3aMMOJEUCTBUN ISl CYII€CTBOBAHUS
OpPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XAPAKTEPUCTUKH MOMYIAnUd. OCHOBHBIE MTOKA3aTeNN HOMYJSALUU: YUCIEHHOCTD, INIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTD, IIPUPOCT,
Murpanus. JluHaMuka YMCcIeHHOCTH MOMYISLUU U €€ PEeTyIsIIus.

JdemoHcTpaumu:

[Toprpetsr: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkens.

Tabnuis! u cxemsl: kapta «I[Ipupoansie 30Hb1 3emiiny, «Cpenibl 00uTaHus OpraHu3MoBy, «Doroneproanzmy», «llomynsanumn», «3aKOHOMEPHOCTH POCTa
YHCJIEHHOCTH MOMYNIAUNUN HHDY30pHH-Tyenbku», «[lumeBsie nenmy.

JlaGopaTopHblie ¥ NpakTHYEeCKHEe PA0OTHI:

JlaGoparopHast pabota Ne 3. «Mopdoaoruueckne 0COOCHHOCTH PaCTeHUH U3 pa3HbIX MECT OOUTAHUS».

JlaGoparopHas pabota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEyCa.

[Ipaktrueckas padota Ne 2. «I1omcu€T IOTHOCTH MOMYIISAIHMI pa3HBIX BUIOB PACTCHHIN».

Tema 4. CoobuecTBa ¥ IK0JI0rHYeCKHE CHCTEMBbI.

Coo0bmecTBO opranu3mMoB — 6uoreHo3. CTpyKTypbl OMOLIeHO3a: BUI0BAasl, IPOCTPaHCTBEHHAs, Tpoduueckas (nuuiesas). Buasi-nomuHanTel. CBsi3u B
OuoreHose.

Oxonoruyeckue cuctemsl (3xocuctemsl). [lonarue o0 skocucreMe u OuoreorneHo3e. OYHKIMOHAIbHBIE KOMIOHEHTHI 3KOCHCTEMBI: MPOIYIEHTHI,
KOHCYMEHTBI, penyleHTbl. KpyroBopoT BemiecTB U MOTOK SHEPTUH B 3kocucTeMe. Tpoduueckue (MUILIEBbIE) YPOBHU 3KOCHUCTEMBI. [IuIeBbIe e U CETH.



OcHoBHbIE TMOKa3aTelld 3KOCUCTEMbI: OMoMacca, MPOAYKLIHS. DKOJOTWYECKHE MUPAMHIbL: MPOAYKLIHUU, YUCICHHOCTH, Ouomacchl. CBOHMCTBA SKOCHUCTEM:
YCTOMYUBOCTB, CAMOPEryJIsiius, pazBute. Cykueccus.

[TpupoaHbIe HSKOCUCTEMBI. DKOCUCTEMBI 03€P U PEeK. DKOCHCTEMa XBOWHOTO MIIM IIUPOKOIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCHUCTEMBI. YpOosKkocucTeMbl. bruonornueckoe n Xx034iCTBEHHOE 3HAYCHHE arpOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpasue kak pakTop ycroitunBoctu sKocucteM. CoxpaHeHrne OHOIOrMYecKoro pa3Hooopasus Ha 3emiie.

VYuenne B. . Bepuaackoro o 6uocdepe. ['panuiibl, coctas u cTpykTypa ouocdepsl. Kupoe BemiecTBo u ero GyHkuu. OcobeHHoCTH 6uochepsl Kak
106anbHOM 3KOCHCTeMBI. JJuHaMuyeckoe paBHOBecue 1 oOpaTHast cBs3b B Onocdepe.

KpyroBopoTsl BemiecTB 1 OMOre0XMMHYECKHE IUKIIBI 3JIEMEHTOB (yIieposa, a30Ta). 30HaJIbHOCTh Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emiin. AHTponoreHHbIe n3MeHeHus B buocdepe. [T106anpHbIe SKOIOrHYecKue MpoOIeMBbl.

CocymiecTBoBanre Mpupoasl U ueioBeuecTBa. CoxpaHeHue OMOpa3zHOOOpa3us Kak OCHOBAa YCTOWUYMBOCTH Omocdepbl. OCHOBa palMOHAIBHOTO
yIIpaBJICHUS IPUPOTHBIMU PECYPCAMU U MX HCIIONb30BaHuE. JlocTKeHUsI OMOJIOTHH U OXpaHa MPUPOIBL.

JdeMoHcTpamum:

[Toprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Ta6muns! u cxemsl: «[lumieBsle nenny, «bruoneHo3: coctas u CTpyKTypay, «[Ipupoansie coodmecTBay, «Llenu muranusy, « JKOIOrHYecKas IMPaMHIA»,
«buocdepa u yenoBek», «IKocucTeMa MIMPOKOIUCTBEHHOTO Jecay, «IKocucTeMa XBOMHOTro jecay, «buoleHo3 Bogoémay», «ArpoueHos», «lIpumepHbie
aHTPOTIOTEHHBIE BO3JIEHCTBUS Ha MpUpPOAy», «BaxHeilne MCTOUHUKU 3arps3HEHHS BO3AyXa U TPYHTOBBIX BoA», «llouBa — BaskHeHIIas cocCTaBiSIOIIast
ouocheprr», «Daktopsl nerpaganuu nousy, «IlapHuKoBbIi d3hdekT», «DaKkTophl paIoaKTUBHOTO 3arps3HeHus onocdepriy, «O01as cTpykrypa 6uochepsi,
«Pacnpoctpanenue xxu3Hu B 0nocdeper, «O30HOBEIN dKpaH ouocheps», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopoT azoTa B IpHpPOIE».

ObopynoBanue: Monenb-anTuIMKanus « THmIuHble OMOIEHO3bI», TepOapuii «PacTutenpHbIe coolmiecTBay, Koywekiun «buonenosy», «Bpenurtenn
BaXHEHIIINX CETbCKOXO3IHCTBEHHBIX KYIBTYP», TepOapuu M KOJUICKIIUN PACTCHUM U )KUBOTHBIX, TPUHAICKAIINE K PA3HBIM SKOJIOTUYECKUM TPYIIIaM OJHOTO
Buaa, Kpacnas kaura Poccuiickoii @enepaiuu, n300paxxeHust OXpaHsIeMbIX BUJI0B PACTEHUHN U )KUBOTHBIX.



H.]IaHl/IpyeMble pe3yJdbTaThbl 0OCBOCHUA y‘IEGHOFO npeamMera

Cornacio ®I'OC COO, ycranaBnuBaroTcst TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYUYaAIOMIMMHUCS IMPOrpaMM CpEJHEro oOIIero oOpa3oBaHMS:
JMYHOCTHBIM, METAIPEAMETHBIM U NIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JMYHOCTHBIX pPE3YJAbTaTOB OCBOCHHS Mpeamera «bHomorus» BbIIENEHBI CIEAYIONIHE COCTABIAIONINE: OCO3HAHUE OO0yYaroIIUMUCS
POCCHICKOHN TpakIaHCKOW MJAEHTHYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPENEICHUIO, HATUNYHEe MOTHBALUU K OOy4eHUIO
Ouosioruy, IelieHaNpaBlIeHHOE Pa3BUTHUE BHYTPEHHMX YOEXKIEHHH JIMYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEH M HCTOPUYECKHX TPAAULUN pa3BUTHUSA
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOACTBOBATHCS B CBOEH AEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMH,
MPUCYIIUMHU CUCTEME OMOJIOTHYECKOT0 00pa30BaHUsl, HAJTMUUE IKOJIOTMYECKOTO ITPAaBOCO3HAHUS, CHOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pe3yabpTaThl OCBOEHUS NpeaMera «buoaorus» J0CTUratoTCs B €MHCTBE y4eOHONW M BOCHIUTATEIbHOU AESITEIbHOCTH B COOTBETCTBUU C
TPaJULMOHHBIMU POCCUHCKUMH COLIMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHATHIMU B OOILECTBE MpaBHJIaMH U
HOPMaMHU IIOBEJECHUS M CIIOCOOCTBYIOT IpOLIECCaM CaMOIO3HAHUS, CaMOBOCHUTAHMUS W CaMOpPa3BUTHS, Pa3BUTUS BHYTPEHHEH MO3UIMM JIMYHOCTH,
NaTpUOTH3Ma, YBAKECHUS K 3aKOHY M ITPABOIOPSIIKY, YETIOBEKY TPY/Ia U CTapIIeMy MTOKOJIICHHUIO, B3AUMHOTO YBaKEHUS, OEPEKHOTO OTHOIIEHHS K KYJIBTYpPHOMY
HACJIEIUIO ¥ TPAJULIASIM MHOTOHAIIMOHAJIBbHOTO Hapoaa Poccutickort denepannu, NpupoAe U OKPYKarOIIEH cpee.

JIMYHOCTHBIE pe3ylbTaTbl OCBOEHUS YdeOHOro mnpenmera «bHOJOTHS» OMKHBI OTpakaTb T'OTOBHOCTh M CHOCOOHOCTH OOYYaroLIUXCs
PYKOBOJICTBOBaTbCs C(OPMHPOBAHHOW BHYTPEHHEH MO3UIUEH JIMYHOCTH, CUCTEMOM LEHHOCTHBIX OPHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEXJIEHHH,
COOTBETCTBYIOIINX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACUIMPEHNE )KU3HEHHOTO OMbITA U OMbITa JIEATEIBHOCTH B MPOLIECCE peann3alun
OCHOBHBIX HalpaBJI€HUI BOCIUTATENbHOMN 1€ATENbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHUA:

c(OpMHPOBAHHOCTh T'PAXKJAHCKOM MO3UIIMN O0YyUaIOLIErocs KaKk akTUBHOTO U OTBETCTBEHHOTO YJIeHa POCCHICKOro 00IIeCTBa;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 0053aHHOCTEH, yBaKEHUE 3aKOHA U MPAaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIEATEIHHOCTH IIPU CO3aHUH YU€OHBIX MIPOEKTOB, PEICHUH YUeOHBIX U NTO3HABAaTEIbHBIX 3a7a4, BHITOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTB OTpEeNIATh COOCTBEHHYIO MO3HIIMIO MO OTHOLIECHHIO K SBJICHUSM COBPEMEHHOW KU3HU U OOBACHSATH €€;

YMEHHUE YYMUTHIBaTb B CBOUX ACHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHMBHOIO B3aUMOAEHMCTBUS JIIOAEH C pa3HbIMHU YOEXKACHUSIMH, KYIbTYPHBIMHU
LEHHOCTSIMU U COLIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOIO BBIMOJIHEHUS y4E€OHBIX, MO3HABATENIBHBIX U HCCIENOBATENBbCKUX 3aJ]lad, YBaKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO ONITOHEHTOB MPU 00CYKJICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO CO/IEPKaHMS;

TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOU NEATENBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUSA



c(hOpMUPOBAHHOCTH POCCUICKOM I'pa1aHCKON MACHTUYHOCTH, TATPUOTU3MA, YBAXKEHUS K CBOEMY HapOy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoMH,
TOPAOCTH 3a CBOM Kpaii, cBOXO PoiuHy, CBOM SI3bIK U KYJIBTYPY, IPOILLIOE U HACTOALLIEE MHOTOHAIMOHAJIBHOrO Hapoaa Poccuu;

HNCHHOCTHOC OTHOIICHHUE K IIPUPOAHOMY HACJICIWUIO U ITAMATHHUKAM HNPUPOAbI, JOCTHXXCHUAM Poccuu B HAYKEC, HCKYCCTBC, CIIOPTC, TCXHOJIOTUAX, TPYAC,

CIIOCOOHOCTH OIIEHMBATh BKJIAJ] POCCUHCKUX yYEHBIX B CTAHOBJICHHE M pa3BUTHE OMOJIOTHH, TOHUMAaHMS 3HAYCHHUS] OMOJIOTUU B IMO3HAHUU 3aKOHOB
MIPUPOJIBI, B AKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHast yOexIEHHOCTh, TOTOBHOCTh K CITY)KCHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €r0 CyAbOy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HAHME JYXOBHBIX [IEHHOCTEW POCCUHUCKOTO HAPO/a;

c(hOpMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHHS;

CHoCOOHOCTH OLCHUBATL CUTYallUIO U IPUHUMATH OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH HA MOPAJIBHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;

0CO3HAHUE JJUYHOTO BKJI/Ia B MOCTPOEHUE YCTOMYUBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POAUTENSIM, CO3AHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHS [ICHHOCTEH CeMEHON KU3HU B COOTBETCTBUHU C
TpaauuusMu Hapoaos Poccuu;

4) 3cTeTUYECKOT0 BOCIIUTAHMS

9CTETUYCCKOC OTHOUICHUEC K MUPY, BKIIIOYas 3CTCTUKY 6I>ITa, HAQy4YHOT'0O U TCXHUYCCKOT'O TBOPUCCTBA, CIIOpTa, Tpyaa, O6HI€CTB€HHI>IX OTHOHICHI/II\/'I;

MOHUMaHUE SMOILIMOHAJIBHOTO BO3JIEHCTBHUS )KUBOW MPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPa)XEHHIO B Pa3HBIX BUJAAX UCKYCCTBA, CTPEMIICHHE MPOSBIATH KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pusuveckoro Bocnutanus, GOPMUPOBAHMS KYJIbTYPHI 310POBbS U SMOIUOHAIBLHOIO 0J1ArONOJYYHS:

MOHMMAaHWE M peaju3alus 3J0poBOro W 0Oe3omacHOro obpasza KU3HH (30pOBOE MHUTAHUE, COONIOJIEHWE TUTHEHWYECKHX TMpaBUI U HOPM,
cOamaHCUPOBAHHBIM PEXKUM 3aHATUNA U OTABIXA, perynspHas (u3nueckas aKTUBHOCTB), OEpEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PH3UYECKOMY U TICHXUYECKOMY 3/10POBBIO;

IMOHUMAaHHEC HCHHOCTH MPaBUJI MHAWBHUAYAJIbHOI'O U KOJIJICKTUBHOT'O 0€3011aCcHOTO MMOBEACHH B CUTyallUAX, YIPOKAIOIIHUX 300POBBIO U )KU3HU J'IIO,HeI‘/II;

OCO3HaHME MOCJIEJCTBUI U HEMPUSITHSI BPEAHBIX MIPUBBIYEK (YIOTPEOIECHUS aJIKOTOJIsl, HAPKOTUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIMTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYAOII00UE;

TOTOBHOCTb K aKTHBHOU ACATCIIBHOCTU TEXHOJIOTUYECKOH U COI.[I/I&J'IBHO?I HAITPaBJICHHOCTH, CIIOCOOHOCTBH HHUIIUUPOBATh, INIAHUPOBATH U
CaMOCTOATCIIbHO BBITNIOJIHATE TAKYIO ACATCIIBHOCTD,

MHTEpPEC K pa3NudyHbIM cepaM mpodecCHOHANBHON ASSITENFHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBHIOOP Oymyiieil nmpodeccun u peann3oBhIBATH
COOCTBEHHBIE )KM3HEHHBIE TJIAHBI,

TOTOBHOCTH ¥ CITOCOOHOCTB K 00pa30BaHUIO U CaMOOOPa30BaHHIO HA TIPOTSHKEHUHN BCEH KU3HH,

7) 3K0JI0rH4eCKOro BOCIIMTAHUSA:



9KOJIOTMYECKH 11eJIeCO000pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOUHUKY KU3HH Ha 3eMJIe, OCHOBE €€ CyIleCTBOBAHUS;

IIOBBIIIICHHUC ypOBHH I—)KOJIOFPI‘ICCKOﬁ Ky.]IBTypBII an06peTeHI/Ie OIIbITA HJIaHI/IpOBaHI/ISI HOCTYHKOB U OLCHKH HX BO3MOXHBIX HOCHGI[CTBI/Iﬁ JUIA
OKPYKAIOLIEH CPEbI;

0CO3HaHHUE IM00ATLHOTO XapaKTepa IKOJOTUYECKUX MPOOIeM U IyTel UX pelIeHNUs;

CIOCOOHOCTh HCMOJIB30BaTh MPHOOpPETAaeMbIe MPHU M3YyYEeHUH OWOJIOTMHM 3HAHWUSA W YMEHHS MPHU PEIICHUU MPOOJEM, CBA3AaHHBIX C PAlMOHAIBHBIM
MIPUPOJIOTIONH30BaHUEM (COOITIOCHHE TTPABIII TTOBEICHUS B IPUPO/IE, HAITPABIICHHBIX HA COXPAHEHUE PABHOBECHUS B DKOCHCTEMAX, OXPaHY BUIOB, IKOCHUCTEM,
ounocdepsr);

AKTUBHOE HEMpUSTHE JEeHCTBUMN, MPUHOCALIUNX BPEI OKPYKAloIled MPUPOAHON cpele, YMEHHE MPOTHO3UPOBATh HEOIArONpUATHBIE IKOJIOTHUYECKHE
MOCJICICTBUS IPEANPUHUMAEMBIX JICUCTBUI M MPEIOTBPAIaTh UX;

HaJIUn4Yue pa3BI/ITOFO 3KOJIOTHYECKOI'O MBIIJICHUA, 3KOJIOFI/I‘~I€CKOI>'I KyJIBTypI)I, OIIbITa HOCATCIIBHOCTHU 3KOJIOFPI‘ICCKOI>1 HaHpaBJICHHOCTI/I, yMeHI/ISI
pYKOBOI[CTBOBaTI)Cﬂ MU B HO3HaBaTCJIBHOI>'I, KOMMyHI/IKaTHBHOfI u COHHaHBHOfI HpaKTI/IKC, TOTOBHOCTHU K y‘-IaCTI/IIO B Hp&KTPI‘ICCKOfI OCATCIIBHOCTHU
AKOJIOTHYECKOW HAIPaBJICHHOCTH,

8) HeHHOCTH HAYYHOTI'0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKHU M OOIIECTBEHHOW IMPAKTHKH, OCHOBAaHHOTO Ha
JMAJIore KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MUDPE;

COBEPILIEHCTBOBAHME SI3bIKOBOW U YUTATENICKOM KYJIBTYPhI KAK CPEJICTBA B3aUMOICUCTBUS MEXAY JIOAbMU U MIO3HAHUS MUPA;

MOHMMaHUE CHEeNU(PUKA OMOIOTHH KaK HayKH, OCO3HaHUsS €€ polid B (hOPMUPOBAHUHU PALMOHAIBHOTO HAYYHOTO MBINUJICHHS, CO3AAHUH LIEJI0CTHOTO
MIPEICTABICHHS 00 OKPY)KAIOIIEM MHUPE Kak O €IUHCTBE MPHUPOJIbI, YEJIOBEKa U 00IIEeCTBa, B TTO3HAHUM TTPUPOIHBIX 3aKOHOMEPHOCTEH U PelIeHUH MpoOiIemM
COXpaHEHUs TPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAUMMOCTH OHWOIOTHMU MJIi COBPEMEHHOW NMBHIM3AlMU: OOECMeYeHHs HOBOTO YPOBHS Pa3BUTHS MEIUIUHBI, CO3/1aHHE
MEePCTIEKTUBHBIX OMOTEXHOJIOTH, CTOCOOHBIX pelIaTh PeCypCcHbIe MPOOIeMbl Pa3BUTHS YeJI0OBEUECTBA, MOMCKA IMMYTEH BBIX0O/A U3 IMOOATBHBIX SKOJIOTHUECKHUX
po0seM 1 00eciedeHus epexoia K yCTOWYUBOMY Pa3BUTHIO, PAIIMOHATIEHOMY HCIIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTAHIAPTOB
JKA3HU,

3aMHTEPECOBAHHOCTh B TIONYYEHUH OWOIIOTUYECKUX 3HAHUI B IIENSX IMOBBIMIEHUS OOIIEH KYIBTYphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (HYHKIIMOHATBHON IPaMOTHOCTH O0yJaroImuxcsi, GopMUPYEMOii TPU U3yUSHUH OUOJIOTHH;

MOHUMaHWE CYIIHOCTHA METO/IOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CTOCOOHOCTH MCIIOIB30BaTh MOJydaeMble 3HAHUS JUTsl aHAIHM3a U
O6L$[CH€HI/I$I SIBJ'IGHI/Iﬁ 0pr>1<a}omero MI/Ipa nu HpOI/ICXO}ISIHH/IX B HEM I/I3MeHeHI/II71, YMeHI/Ie aeJarb O6OCHOBaHHBIe 3aKJIFOYCHUS Ha OCHOBC Hay‘—IHBIX q)aKTOB 158
MMEIOIINXCS JAHHBIX C LENbI0 MOJIYYeHHS JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTEIHPHO UCTIOIH30BaTh OMOIOTHYECKIE 3HAHMS JIJISl PEIICHUS TPOOJIeM B PealbHBIX KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHUE IIEHHOCTHU HAYyYHOW MEATETbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOCKTHYIO M HCCIEAOBATEIBCKYIO JESITCIbHOCTh MHAWBUAYATHHO U B

rpyne;



TOTOBHOCTh W CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpa30BaHWIO, K AKTUBHOMY TOJYYCHHMIO HOBBIX 3HaHUH 1O OHMOJIOTHU B
COOTBETCTBUU C ) KU3HCHHBIMU HOTpe6HOCT$IMI/I.
METAINIPEJAMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIE Pe3yIbTaThl OCBOCHHS y4eOHOTO mpeaMeTa « bHosIorusy» BKII0YAIOT: 3HAYMMBIC JIJ1s1 (POPMHUPOBAHUS MUPOBO33PECHHS O0YJIArOIITUXCS
MEXIUCIUTIIHHAPHBIC (MEKIPEIMETHBIC) OOIEHAYYHBIC MTOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpA U CHENU(HUKY METOIO0B IMO3HAHUS,
HCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAyKaX (BCH_IeCTBO, OHCpPIus:i, ABJICHHUEC, MPOLECCC, CUCTEMA, HayT-IHbe/'I (I)aKT, MMpUHIMUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH,
TEOpHsl, UCCIEOBaHNe, HAOIIOCHUE, U3MEpEHHe, YKCIIEPUMEHT U APYrHX), YHHBEpPCAJIbHbIE yueOHbIe NeHCTBHSA (IIO3HABAaTENbHBbIC, KOMMYHHKATHBHBIC,
peryasTUBHBIE), 0OecnednBaroiye GopMupoBaHue QyHKIIMOHATBEHOM TPAMOTHOCTH U COIIMAIBHON KOMITETEHITNH 00yYaroInXcsl, CHOCOOHOCTh 00YYarOIINXCS
UCIIONIb30BaTh OCBOCHHBIE MEXKIMCUUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE ydeOHbIE NEHCTBUS B MO3HABATENBHOM M COIMAN bHOU
IIPAKTHKE.

MeranpeaMeTHbI€ Pe3yabTaThl OCBOCHUS IPOTrPaMMBbl CPEAHETO OOIIET0 00pa30BaHUs TOJKHBI OTPaXKaTh:

OgyaieHHe YHMBEPCAJbHBIMU YUeOHBIMHU MO3HABATEJIbHBIMY /1€HiCTBUSIMH:

1) 6a30BbIe JIOrHYecKue JelCcTBUS:

CaMOCTOSITENIbHO (POPMYIIUPOBATH U aKTYaIM3UPOBATh MIPOOJIEMY, pacCMaTPHUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MIPU OCBOCHHMM 3HAHUN MPUEMBI JJOTUUYECKOTO MBIIIJIEHUS (aHalIM3a, CUHTE3a, CpaBHEHUs, Ki1accudukanyuu, o000IIeH s ), paCKpbIBaTh
CMBICJ OMOJIOTUYECKUX MOHATUH (BBIACIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIIMBATh CBSI3U C IPYTUMH IMOHATHSIMH ),

ONpENENATh LIeJIN AEITeIbHOCTH, 33]1aBasi NapaMeTPbl U KPUTEPUH UX TOCTUKEHUS, COOTHOCUTD PE3YIbTAThI AEATEIbHOCTH C IOCTaBICHHBIMU LEISIMU;

MCIIONB30BaTh OMOJOTHYECKHE MOHATHS sl OObsICHEHUS (DAKTOB U SIBICHUHN )KMBOW TIPUPOJIBL;

CTPOUTDH JIOTHYCCKUC PACCYKACHUA (I/IHIIYKTI/IBHI)IC, ACAYKTHUBHBIC, 110 aHaHOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTH U MMPOTUBOPCUYHA B pacCMaTpuBacMbIX
SABJICHUAX, q)OpMYJ'II/IpOBaTI) BBIBOJBI U 3aKJIIFOUCHU A,

MPUMEHSTh CXEMHO-MO/IETIbHBIE CPECTBA JIIs MPEICTABICHHS CYIIECTBEHHBIX CBA3EH U OTHOIICHUH B M3y4aeMbIX OMOIIOTUYECKUX 00BEKTAaX, a TAKKE
MPOTUBOPEUUN PA3HOTO POJIA, BHISIBIEHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3palaTbIBaTh MJIaH peleHHs MpoOIeMbl C Y4ETOM aHaIN3a UMEIOIINXCS MaTepUaIbHBIX U HEMaTepUaIbHbIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBEI B ACATCIIBHOCTD, OLICHUBATHL COOTBETCTBUEC PEIYILTATOB LECIAM, OUCHNUBATh PUCKU HOCJ'I@)ICTBI/Iﬁ JCATCIIBHOCTH,

KOOPJIMHUPOBATh U BHITIOIHATH pa0OTy B YCIOBHUSIX PEATBHOTO, BUPTYAIBHOTO M KOMOMHHUPOBAHHOTO B3aMMOCHCTBHSI,

pa3BUBaTh KPEAaTHBHOE MBILIUICHNE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30Bble HCCIeA0BaATEIbCKUE TeCTBUS:

BJIAACTh HABbIKAMU y‘Ie6HO-HCCHeJIOBaTeHLCKOﬁ u HpOGKTHOfI ACATCIIBHOCTH, HABbIKAMHU PA3pCIICHUA l'IpO6J'I€M, CHOCO6HOCTLIO 1 TOTOBHOCTBIO K
CaMOCTOSTEJIbHOMY IOUCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a]1a4, TPUMEHEHHUIO PA3IMYHBIX METOJIOB TO3HAHNS;

HCIIOJIB30BATh PA3JIMYHBIC BUJBI JACATCIBHOCTU IO MOJYYCHUIO HOBOTO 3HAHUA, CTO MHTCPHIPCTAIUU, HpGOGp%OBaHI/IIO U IMPUMCHCHUIO B y‘-IGGHI:IX
CUTYaIlUsIX, B TOM YHCJIE TIPHU CO3JIaHUU YU4E€OHBIX U COITUATBHBIX TPOCKTOB;



(bopMHpOBaTh HAyUHBIH THIT MBIIIUIEHUS, BIa/IeTh HAyYHOM TEPMUHOIOTUEH, KIIFOUEBBIMU NOHATUSIMU U METOJIaMH;

CTaBHUTb U POPMYIHPOBATH COOCTBEHHBIE 3a/1a4U B 00pa30BaTENbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYALIUsAX;

BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBA3U U aKTyaJIM3UPOBATh 3a/ady, BbIABUIATh TMIIOTE3Y €€ PEIIeHNUs, HAXOAUTh apryMEHTHI JUIsl J0Ka3aTelbCTBa
CBOUX YTBEP)KJCHMH, 3a1aBaTh IapaMeTpbl U KPUTEPUU PELICHHUS;

aHAJIM3MPOBATh MOJyYEHHBIE B XO/I€ PELIEHMS 3a/1a4ul Pe3yJIbTaThl, KPUTUYECKH OLEHUBATh UX TOCTOBEPHOCTh, IPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLEHKY HOBBIM CHUTYAIIHsIM, OLIEHUBATh PUOOPETEHHBIH OMBIT;

OCYILECTBIIATH LieJIeHANPaBICHHbIN OMCK IEPeHOca CPEeICTB U CIOCOO0B IEHCTBHS B TPO(PECCHOHAIBHYIO CPELY;

YMETh MIEPEHOCUTH 3HAHUS B MIO3HABATEIbHYIO U ITPAKTUYECKYIO O0JIACTH KU3HEIEATEbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIJIBUTaTh HOBbIE UJIEH, NIPEJIaraTh OPUTMHAIbHBIE TOXO/bl U PELLIEHUS, CTABUTh MTPOOJIEMBI U 3a]1auH, I0IyCKAIOIINE aIbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ undopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX HHPOPMAIUH (TEKCTe yd4eOHOro ocoOusi, HayqHO-TIOMYIPHOI IuTeparype, OMOJIOTHYECKHX CIIOBApSX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B MHTepHeTe), aHanM3upoBaTh WH(POPMAIUIO PA3IMYHBIX BHJIOB M (OPM TPEACTABICHUS, KPUTUICCKH
OLIEHUBATh €€ TOCTOBEPHOCTh U HETIPOTUBOPEUUBOCTD;

(bopMyIHpOBaTh 3alPOCHl U MPUMEHSATh PA3IMYHbIE METOJBI NP MOUCKE U 0TOOpe OHoNornyeckoi MH(pOpMaLUH, HEOOXOIUMON IS BBITIOIHEHUS
y4eOHBIX 337134,

IpUOOpEeTaTh OIBIT KCIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJIBTYPY AKTHUBHOTO HCIOJb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIEHO BBIOMPATh ONTUMANIbHYIO (hOpMY HpeACTaBIeHUs Onoaornueckoi nHpopmamu (cxemsl, rpaduku, 1uarpaMmbl, TaOIHIbI, PUCYHKU U
pyroe);

HCIIOJIb30BaTh HAyYHBIM SI3bIK B KayecTBE CpelCcTBa Npu pabore ¢ OMojormveckoil MH(oOpManuen: MPUMEHSATh XUMUYECKue, (pU3ndeckue U
MaTeMaTH4YeCKUue 3HAaKM M CHUMBOJBI, (OpMysbl, abOpeBuaTypy, HOMEHKIIATypy, HCHOJIb30BaTh U INMPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPENICTBA
HaIVISIIHOCTH;

BJIaJICTh HAaBBIKAMU PACIO3HABAHUS U 3alUTHI HH(POPMALIUH, HH(OPMALIMOHHOM 6€30MaCHOCTH TUYHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMM 1€HCTBUSIMU:

1) oOmenue:

OCYILECTBIIATh KOMMYHUKALIMU BO BCEX cepax >KU3HU, aKTUBHO y4acTBOBATh B JAMAJIOTe MJIM JUCKYCCHH IO CYLIECTBY OOCYXJIaeMOM TeMbl (YMEHHE
3aJ1aBaTh BOIPOCHI, BHICKA3bIBATh CYK/IEHUSI OTHOCUTEIBHO BBIIIOJHEHUS NIPEIaracMon 3a/1a4i, YIYUThIBaTh HHTEPECHl M COIIACOBAHHOCTH MO3UIIMHA IPYIUX
YYaCTHHMKOB JIMAJIOTa WU IUCKYCCUN);



pacro3HaBaTh HeBepOaIbHbIe CPEeCTBA OOIICHUS, TIOHUMATh 3HAYEHHUE COIIMAIbHBIX 3HAKOB, IPEANOCHUIOK BOSHUKHOBEHUSI KOH(IIMKTHBIX CUTYaIlHii,
YMETh CMATYaTh KOH(MDIUKTHI U BECTH MEPETOBOPHI;

BJIAJICTh PA3IMYHBIMH CIIOCOOaMU OOIICHUS W B3aMMOJACUCTBUS, MOHMUMATh HAMEPEHUS IPYTHUX JIONCH, MPOSIBIATH YBAKHTEIHLHOE OTHOIICHHE K
co0eceIHUKY U B KOPPEKTHOH opme POpMYIHPOBATh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JJIOTUYHO M3J1araTh CBOIO TOUKY 3pEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) coBMecTHasl 1eTeJIbHOCTh:

MOHMMATh W WCIIOJIb30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAMBHIYAJIbHOH padOTHI MPHU PEIICHHH OMOJOTHYECKON MpoOiIeMbl, 00OCHOBHIBATH
HE00XOUMOCTh MPUMEHEHHUS IPYIIOBLIX (HOPM B3aMMOACHUCTBUS MIPH PEIICHUN y4eOHOHU 3a1a4;

BBIOMpATh TEMAaTUKY U METO/IbI COBMECTHBIX JCUCTBUN C YUYETOM OOIIMX UHTEPECOB U BOSMOKHOCTEH KaXKJIOTO YIeHA KOJUIEKTHBA;

MPUHUMATh LIEJIM COBMECTHOW AEATEIbHOCTH, OPraHU30BBIBATh M KOOPAMHUPOBATH JICUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUH,
pacrnpenensiTh poiiu ¢ yuéTOM MHEHHUH Y4aCTHUKOB, OOCYXKIaTh pe3yJIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaU€CTBO CBOETO BKJIAJa U KaXJIO0r0 YYaCTHHKA KOMaH[IbI B OOIIUI pe3yabTar o pa3paboTaHHBIM KPUTEPHUSIM;

npeajararb HOBbIE IPOEKThI, OLIEHUBATh UJIEH C MO3UIIMK HOBU3HBI, OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATH MO3UTUBHOE CTPATETHYECKOE MMOBEJICHUE B PA3JIMYHBIX CUTYalUsIX, IPOSBIIATh TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OgBiaieHHe YHHMBEPCAJbHBIMYU PEryJsiTUBHBIMH 1€/iCTBUSIMM:

1) camoopranuszanms:

MCIIONB30BaTh OMOJIOTHYECKIE 3HAHUS JIJIS1 BBIABICHUS MPOOIeM U UX PEIICHHUS B KU3HEHHBIX U YIEOHBIX CUTYAITUSX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKHUX 3HAHUH IEJIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JCHCTBUAX M MOCTYIKAX MO OTHOIICHHIO K KUBOW MIPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITENIbHO OCYIIECTBISITh TO3HABATEIbHYIO JAESITEIbHOCTh, BBISABIATH MPOOIEMBI, CTaBUTh M (HOPMYIHpPOBaTH COOCTBEHHBIC 3a/Jaud B
00pa30BaTeNbHON AEITETLHOCTH U KU3HEHHBIX CUTYaIUSX;

CaMOCTOSITEJIBHO COCTABIISATH IIJIAaH PEIICHUS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTECHHUI;

JlaBaTh OIICHKY HOBBIM CHUTYAIIUsIM;

pacumpsaTh paMKi y4eOHOTO MIpeIMeTa Ha OCHOBE TUYHBIX MPEIMOYTCHHIA,

JIeJIaTh OCO3HAHHBIN BBIOODP, apTYMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

croco06cTBOBaTh (DOPMHUPOBAHUIO M MPOSIBIICHUIO IIUPOKOW IPYAUIIMU B PA3HBIX 00JACTSIX 3HAHWH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U
KYJIBTYpPHBII YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYAIllMsIM, BHOCUTh KOPPEKTHUBBI B IEATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJBTATOB LIEIISIM;



BJIaJICTh HaBbIKAMU [103HABATEIbHON pe(hIeKCHU KaK OCO3HAHMSI COBEPILAEMbIX JEHCTBUI U MBICIUTENIbHBIX IIPOLIECCOB, UX PE3YABTATOB U OCHOBAHUH,
MCTIOJIB30BaTh MPUEMBI peeKcruu A OLCHKH CUTYalluy, BBIOOpAa BEPHOTO PELICHHUS,;

YMETb OLIECHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHI)KEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTHI IPYTHX IIPH aHAJIM3€ PE3YIbTaToOB AEATEIbHOCTH;

3) npuHsTHE Ce0N U APYIrUX:

NPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U aPTyMEHTHI IPYTUX IIPU aHAIMU3E PE3yIbTaTOB JIEATEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IIPABO JPYTUX Ha OMIMOKHY;

pa3BUBATh CIIOCOOHOCTh NOHUMATh MHP C MTO3ULMU APYrOro YeJIOBEKa.

IHNPEAMETHBIE PE3VJIBTATbBI

[IpeamerHbie pe3ynbrartel ocBoeHus nporpammbl COO mo Omonornu Ha 0a30BOM YpOBHE BKIIIOUAIOT Crenu(UYecKue JUisi y4eOHOrOo MmpeaMera
«buonorus» HayyHbIE 3HAHUS, YMEHHUS M CIIOCOOBI JICHCTBUH 110 OCBOCHUIO, MHTEPIIPETALUH U MPEOOPA30BAHUIO 3HAHHIA, BHJIBI ICATEIBHOCTH TI0 TIOJTYYECHHIO
HOBOI'O 3HAHUS M NPUMEHEHMIO 3HAHUU B Pa3IMYHBIX YYEOHBIX CUTYyalUsX, a TAKKe B PeaJbHbIX KU3HEHHBIX CUTYyalUsX, CBSI3aHHbIX ¢ Ouosnorueil. B
porpamMMe IpeAMETHbIE pPe3yibTaThl IPEICTAaBICHBI 10 rofaM 00y4eHusl.

[IpenmeTHBIE pe3yNbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10 kaacce NOTKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUH B CUCTEME HayYHOTO 3HAHHsI €CTECTBEHHBIX HayK, B (YOPMHUpPOBaHUM COBPEMEHHON €CTECTBEHHO-
HAy4yHOW KapTHHBI MHMpa M Hay4YHOTO MHPOBO33PEHUs, O BKJIAJE POCCHUUCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOrMH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl PELICHUs] )KU3HEHHBIX 3a/1ay;

YMEHHE PacKpbIBaTh COJEpKaHUE OMONOrMYECKUX TEPMUHOB U MOHSTHUN: KHU3Hb, KJIETKA, OpraHu3M, MeTaboiI13M (0OMEH BEIIEeCTB U IpEeBpalleHHe
SHEPTHUH), TOMEOCTa3 (CaMOpEryIsaLus ), ypOBHEBAs OpraHU3alys KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PEPOAYKIINS), HACTIEICTBEHHOCTh, U3MEHUNBOCTD,
POCT U pa3BUTHE;

yYMEHHUE H3JlaraTb OMOJOrMYecKre TEOopHH (KJIETOYHAas, XPOMOCOMHAs, MyTallMOHHAsA, IIEHTpaJbHAs JIorMa MOJEKYIIpHOH Ouosnoruu), 3akoHs! (I.
Menpens, T. Moprana, H. U. BaBunosa) u ydyenus (0 meHTpax MHOrooOpasus M IMPOUCXOXKACHUS KylbTypHBIX pactenuil H. 1. BaBunosa), onpenensits
IPaHULbl UX PUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMHU HAyYyHOIO MO3HAHUS B OMOJOTMU: HAONIOACHWE M ONMMCAHUE >KUBBIX CHUCTEM, MPOLIECCOB M SIBJICHUN, OpraHM3alus U
NpoBeeHNe OUOJOTMYECKOro HKCIEPUMEHTA, BBIIBM)KEHHE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXIYy HCCIEIyeMbIMH BEIMYMHAMHU, OOBSICHEHUE
MOJTy4YE€HHBIX PE3YJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHbIX MOHSITHH, TEOPUI U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJIbI HA OCHOBAHUHU MOJTyYE€HHBIX PE3YJbTaToB;

YMEHHE BBIJIEISTH CYyIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK IPOKAPHOT U AYKAPHOT, OIHOKIETOUHBIX 1 MHOTOKJIETOYHBIX OPTraHU3MOB, 0COOEHHOCTH
MpoIeccoB: OOMEHA BEIECTB M MPEBPAILCHHs SHEPTUH B KIIETKe, (POTOCHHTE3a, IIIACTHYECKOT0 U HHEPreTHUECKOro 0OMeHa, XeMOCHHTEe3a, MUTO3a, Meii03a,
OIJIONOTBOPEHHUS, PA3SMHOKEHHU S, MHANBUIyaJIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTEHE3);



YMEHHUE TMPHUMEHATh MOIyYeHHbIE 3HaHMS Ui OObSACHEHMs] OMOJOIMYECKUX IPOLECCOB U SIBICHUH, U1 NPUHATHS IMPAKTUYECKHX DPELICHUH B
MOBCEIHEBHOM KHU3HH C IIETIbI0 00ecrieueHus1 0€30MacHOCTH CBOETO 3I0POBbS U 3I0POBbs OKPYKAIOLIHX JIFO/IEH, COOIIOEHUS HOPM IPaMOTHOTO TTOBE/ICHHS B
OKpYXarolel pupoiHON cpesie, MOHUMaHHe HeOOXOAUMOCTH UCIIOIb30BaHUS 10 CTH)KEHUI COBPEMEHHON OMOJIOTMU M OMOTEXHOJIOTHHA [T pallMOHAIEHOTO
IIPUPOAOIOIb30BAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble 'eHEeTHYeCKHEe 3a7a4d Ha MOHO- M JUTMOpPHUIHOE CKpEIIMBaHUE, CLEIUIEHHOE HacelIOBAHUE, COCTABIISATh CXEMbI
MOHOTHOPUAHOTO CKPEIIUBaHUS IS IPEACKa3aHus HACIEeIOBAHUS IPU3HAKOB Y OPTaHNU3MOB;

YMEHUE BBITIOIHATH JJA00OPATOPHBIE U PAKTUYECKUE PabOTHI, COOIIOAAaTh paBMIIa IpU paboTe ¢ y4eOHBIM U TaO0paTOpPHBIM 000PYIOBAHUEM;

yYMEHHE KPUTHUYECKHU OLIEHUBATh M HMHTEPIPETUPOBATh MHPOPMAIMIO OMOJOIMUYECKOr0 COJEpXKaHMs, BKJIIOUYAIOIIYIO IICEBJOHAYYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CPECTBAa MACCOBOM MH(OPMAIMH, HAYYHO-TIOMYJIIPHBIE MaTepUabl), STUUECKHE ACIIEKThl COBPEMEHHBIX UCCIIeI0BaHUN B OUOJIOTHH,
MEAMLIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC ITMCHbMEHHBIC M YCTHBIE COOOIIEHUS, 0000111ast OMOIOTHYECKYI0 HHPOPMAIHIO U3 HECKOIBKIX HCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh MOHATUIHBIN annapar 6MOJIOTHY.

[TpeameTHbIe pe3ynbTaThl 0CBOCHUs yueOHoro npeamera «buonorus» ¢ 11 knacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTB 3HAHUH O MECTE U POJIM OMOJIOTUHU B CHCTEME HAy9YHOTO 3HAHUS €CTECTBEHHBIX HayK, B (HOPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpa U HAy4HOI'O MHPOBO33PEHHS, O BKJIAJIE POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pPa3BUTHE OMONOTMH, (PYHKLIHOHAJIBHOMN
IPaMOTHOCTH Y€JIOBEKA JUIsl PELICHUs] )KU3HEHHBIX 3a/1ay;

YMEHHUE DPACKpBIBaTh CO/Ep)KaHHE OMOJOTMYECKUX TEPMHMHOB M MOHATHM: BUA, MOMYJSALMs, TeHO(MOH[, 3BONIOLHUSA, JBIKYLIME CHUIbI ((aKTOpPHI)
ABOJIIOLIMH, MPUCIOCOOIEHHOCTh OPraHW3MOB, BHJI000pa30BaHUE, SKOJOTMYECKUE (DAKTOPbI, IKOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI, LIENU
MATAHUSI, DKOJIOTHYECKasi Tupamua, OMoreoreHos, onocdepa;

yMEHHUE M3Jarath Ouojoruueckue Teopuu (dBooruoHHas teopus Y. /lapBuHa, cUHTeTHYeCKas TEOPHs 3BOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apozsieBoro cxonctBa K. M. bapa, uepenoBanus rnaBHbIX HanpasiaeHui u myrteit somonnn A. H. Ceseprosa, yuenus o 6uocgepe B. . Bepnazackoro),
OTIpE/IETSATh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CUCTEMAM;

YMEHHE BJa/I€Th METOJaMH HAy4HOTO MO3HAHUS B OMOJIOrMU: HAOJIOJEHHE U OINKCAaHUE >KUBBIX CHUCTEM, MPOIECCOB U SBJICHUI, OpraHu3anus U
IpoBe/ieHNe OHOJOTMYECKOr0 SKCIEPUMEHTa, BBIIBUKEHUE THIIOTE3bl, BBIABICHHE 3aBHCUMOCTH MEXJIY HCCIeIyeMbIMH BEJIMYMHAMH, OOBSICHEHUE
IIOJIy4YEHHBIX PE3YJbTaTOB, UCIIOJIb30BAHHBIX HAyYHBIX NOHSITHUN, TEOPUI U 3aKOHOB, YMEHHUE J€aTh BHIBOJBI HA OCHOBAHUU IOJYUYEHHBIX PE3YIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NMPU3HAKH CTPOEHUS OMOJIOrMYECKUX OOBEKTOB: BUIOB, MOMYJSAIUI, MPOAYIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OHMOTeoIEeHO30B U HKOCUCTEM, OCOOEHHOCTH MPOIIECCOB: HACIEACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOI0 0TOOpa, BUA000pa30BaHUs, IPUCIIOCOOIEHHOCTH
OpPraHU3MOB, JEUCTBHUS IKOJIOTMYECKUX (PaKTOPOB HAa OPraHU3MbI, EPEHOCA BEIIECTB U MOTOKA YHEPIMU B SKOCHCTEMax, aHTPOIOTEHHBIX M3MEHEHUH B
HKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXMMHUYECKUX LIUKIIOB B buocdepe;

YMEHHUE NPHUMEHATh IOIyYEHHbIE 3HaHMs U1 OOBSCHEHHS OMOJOTMYECKHUX IPOLECCOB U SIBICHUH, U1 NPUHATHS MPAKTUYECKUX DPEUICHUH B
MIOBCEAHEBHOM XKHU3HHU C LI€IbI0 00ecreueHus: 0€30MaCHOCTU CBOETO 3/J0POBbs U 310POBbs OKPYKAIOLIMX JIFO/IEH, COOIIOEHUS] HOPM IPAaMOTHOTIO ITOBEICHMS B



OKpy)Karolllell MPUPONHON cpelae, MNOHMMaHHWE HEOOXOIMMOCTH HCIIOJIb30BaHUSl JIOCTHIKEHHUH COBPEMEHHON OHOJOTMH Uil  PAalMOHAIBHOTO
IIPUPOJIONIOIb30BAHNUS;

YMEHHUE pelaTh AIEMEHTApHbIE OMOJIOTHYECKUE 3a/1a4H, COCTABISATH CXEMBI IIEPEHOCA BEIIECTB U SHEPTUH B SKOCUCTEMaX (LIeH MUTAaHNUsA);

YMEHHE BBINOJIHATH JIa0OpaToOpHbIe U MPaKTHUYECKHe paboThl, COOMIOATh MpaBuiia Ipu paboTe ¢ yueOHBIM U JIADOPAaTOPHBIM 000PYIOBaHHEM;

YMEHHE KPUTHUYECKH OILIEHHWBAaTh M HMHTEPHPETUPOBATh HHPOPMALMIO OHUOIIOTMYECKOTO COJACpP)KAHUS, BKIIIOYAIOLIYIO IICEBIOHAYYHBbIE 3HAHHS W3
Pa3NIUYHBIX MCTOYHHMKOB (CpelcTBa MaccoBOW HMH(OpManuy, HAaydHO-TIOMYISPHBIE Marepuaibl), pacCMaTpuBaTh IIIOOATBHBIE IKOJIOTUYECKHE MPOOJIEMBI
COBPEMEHHOCTHU, ()OPMUPOBATH MO OTHOIIECHHUIO K HUM COOCTBEHHYIO TO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COO0IIEeHHs, 0000111asi OMOIOTHYeCKyI0 HH(POPMAILIHIO U3 HECKOJIBKUX UCTOUHUKOB, TPAMOTHO
WCIIONIb30BaTh MOHATHIHBIN anmapar OMOJIOTHH.



TemaTuueckoe IIAHUPOBAHHE

10 xknacc
Ne HaumenoBanue pa3nenos, TeM, TeEM KomnmnuecTtBo DneKTpoHHbIC (LIU(PPOBHIC) JlesITeIbHOCTD YYUTENS C YIETOM pabodeid mporpaMmMbl
ypoka YPOKOB 4acoB o0Opa3oBareIbHbIE PECYPChI BOCIUTAHMUS
buosorus kak Hayka (2 yaca)
1 buosorus B cucreme Hayk bubnuoreka LIOK | e o3HakomMuTh M peanu3oBarh coOmrogeHue «lIpaBui
2 | Meronpl TMO3HAHMS JKMBOH —NPUPOJIBL https://m.edsoo.ru/863e6122 BHYTPEHHETO PACIIOPAIKA YUAIIUXCA», B3AUMOKOHTPOIb
I[TpakTHyeckas pabora No 1 https://m.edsoo.ru/863e632a 1 CAMOKOHTPOIb YUAIIHXCA.
«Menonb30BaHUE PASIMHBIX MCTONIOB [IPH }]?;16§20Te:1<a /18636122 HOK e (QopmMHMpOBaTP  OpPHUEHTALUMIO B  JIEATEILHOCTH
H3YyYCHUH OMOIIOTHYECKHX 00BEKTOBY pS://M.cdS00.ru/e62¢ VUAIIXCA HA COBDEMGHHYIO CHCTEMY HAYUHBIX
MIpeICTaBJICHHUIA;
7Kusble cuctembl 1 ux opranusanus (1 yac) ® CTUMYJIUPOBATh MPUMEHEHHE DPA3IUYHBIX METOJIOB,
3 BI/IOJIOFI/I‘IGCKI/IC CHUCTEMBI, npoueccm n ux 1 BI/I6JII/IOT€Ka L[OK I/IHCTPYMCHTOB M 3alpoCOB IIpHU IIOUCKE U 0T6Qpe
H3Y4CHHUC https://m.eds00.ru/863e6564 nH(OPMAIIUU WIH JAHHBIX U3 HCTOYHUKOB;
e (hopMHUpOBaTh YMEHHE YCTAaHABJIWBATH NPUIHHHO-
CJICZICTBEHHBIC CBSI3W M pacCMaTpHBaTh ceOs KaK 4acTh
OKpY’Karollel Ipupobl;
XHMHYECKHI COCTAB U CTPOeHHUE KIeTKH (8 yacoB) bubnuotexa IIOK | e passuBarh OBJIaJ€HHME  Y4YAIIMMHUCS  HaBBLIKAMU
4 | Xumuueckuil coctaB KieTkd. Boma u 1 https://m.edsoo.ru/863e674¢ HMCCIIE/IOBATENBCKOI IEATENEHOCTH;
MHUHCPATIBLHBIC COJTH BubmioTexa HOK | (GopMHpOBaTE yYMEHHE YCTaHABIMBATh HPUYHUHHO-
5 benku. CocTas 1 CTpocHHE OCIIKOB 1 ilps. medsuoy $6iehb72 CJIEZICTBEHHBIE CBSI3U U paccMaTpHUBaTh ceOs Kak 4acTb
6 DepMeHTHI — OMOJIOTHYECKUE 1 BH6J?HOTGK3 HOK OKPYIKAFOTIEH TPUPOIBL;
karanusaropsl. Jlaboparopnas pabora Ne 1 https://m.edsoo.ru/863e6b72 ’
«/3yueHne KaTaluTUYeCKOW aKTHBHOCTH bubnuoreka LHOK | ¢ HeMOHVCTpHPOBaTI’ YBKCHHUC K TPYy M pesylbTaTaM
(bepMEHTOB (Ha MpUMEpE AMHIA3BI HIH https://m.eds00.ru/863e¢6870 TPYZOBOU AEATENBHOCTH;
KaTanasbi)» EEESE;TSQ?OO S HOK | o opmuposats HaBBIKH pediiekcun;
7 VreBopl. JIUmub! 1 BH6ﬁHofeKa : 10K ® CTHUMYJIMPOBaTh MOTHMBALMIO K M3YYEHMIO IMpeaMeTa
8 HyknenHoBbIe KHCTOTHL. ATD 1 hitps:/m.cdsoo.rw/863c6688 HOCpC}ICTBON{ NPOBE/ICHUsT yUeOHO-pa3BIeKaTEIbHBIX
9 HUctopus u MeTonbl HU3YYEHUS KIIETKH. 1 Bu6suoreka LIOK MCPOTIPUSATHM,
Krnerounast reopus
10 | Knerka Kak 1I€JIOCTHAsI JKUBast CUCTEMA 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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CtpoeHne  DyKapUOTUYECKOM  KIJIETKH.
Jlaboparopuast pabora Ne 2 «M3ydenwue
CTPOEHHUSl KIJIETOK pPACTEHUH, KUBOTHBIX,

https://lesson.academy-

content.myschool.edu.ru/lesson/

86c00dc3-4fd0-40aa-b7ec-

® UHTErpUPOBATh B YPOK UIPOBBIX MPOLEAYp IS
MOBBIICHUS] MOTHBALIMM YYAIIMXCA K TIOBBIIICHUIO
3HAHUN, HaJAKUBAHUIO MO3UTHBHBIX MEXKIMYHOCTHBIX

rpuboB U OaKkTepuil MoJ MUKPOCKOIIOM Ha 3de0a656cf42 OTHOWIEHHH,  YCTAHOBIEHHIO  /I00pOKEaTebHOM
FOTOBBIX  MHUKpompemaparax H  HX bubnanoreka [HOK arMochepsI Ha ypoke;
OITMCAHUEY» https://m.edsoo0.ru/863e6{f0
https://m.edsoo.ru/863e716¢
AKn3HeneATeJIbHOCTD KJIeTKH (6 4acoB) bubnuoreka LIOK | e opranu3oBbiBaTh IPEAMETHBIE  00pPa30BATEIbLHBIE
12 OOMeH BeIeCTB WIN META00IN3M 1 https://m.eds00.ru/863¢766¢ COOBITHS  JUIA  y4allMXCd ¢ LEIbK0  Pa3sBUTHs
13 | ®orocunTe3. XeMOCHHTE3 1 EH6H/I’/IOT6§3 8636708 HOK | hosnaparensnoit n TBOpueckoil aKTHBHOCTH;
i ttps://m.edsoo.ru e/c
14 | OHeprernyeckuii 0OMeH 1 5 % OK | ® PCaM30BHIBATE HA YPOKAX UTPOBBIC MPOLC/YPH;
15 | XKusHeHHBII LUKI KIeTKU. JleneHue 1 HOJHOTCKA 1
https://m.edsoo.ru/863¢7aae ® CTUMYJIUPOBATH MOBBIIIATH YPOBEHb KOMIIETEHTHOCTH
ek, Miros. JlaboparopHas pabora Ne 3 N 6‘ : ' OK | yyammuxcsi 4yepe3 NpaKTUYECKYIO JIeATEIbHOCTh (B TOM
«Habnrogenne MuTO3a B KJIETKaX KOHYMKA HOJIHOTCKa 1 .
https://m.edsoo.ru/863e7dc4 YKCJIE YMEHUS YUUTHCS y IPYTHUX JIIOAEH);
KOpeIka TyKa Ha TOTOBBIX Er6morexa LIOK
MUKDOTIPETTAPATAX» Do o /86367960 ® TPUMEHATH KOMaHIHYIO paboTy Hevi ypOKax C IeNbI0
16 | Buocunre3 Genka. Peakiust MaTpH4HOTO 1 - ' (bopmupoBanms  KOMMYHWKATHBHOW — KOMIETEHITHH
bubnuoreka HOK yUATIHIXCH;
CHHTC3a https://m.eds00.ru/863e796¢ ’
17 | Tpancnsamus — 6GMOoCHUHTE3 OenKa 1 e (GopMHUpOBaTH YMEHHE YCTAHABJIMBATh TMPUUYUHHO-
CJIEZICTBEHHBIE CBSI3U U paccMaTpHuBaTh ceOs Kak 4acTb
OKpY’KarolIel Ipupobl;
Pa3MHoKeHHEe U HHIUBHAYAJbHOE Pa3BUTHE OPraHu3MOB (5 yacoB) e pa3BUBaTh  OBJAJE€HHE  YYAIIUMHUCS  HaBBIKAMH
18 HexkneTtounsie popmbl :KU3HU — BUPYCHI 1 bubnuoreka OK | uccrnenoBarenbckoil AeITEIbHOCTH,
https://m.eds00.r/863¢7540 e (GOpMHUpPOBAaTH YMEHHE YCTAHABIMBATh IPUYHHHO-
19| ®opmbl pasMHOsKeHHS OPraHH3MOB 1 brbmorexa HOK | crencreennsie caasn u paccmarpnsars ce6s kak qacTh
https://m.edsoo.ru/863e81b6 oK AIOIIEH TIPUPOILL:
https://m.edsoo.ru/863e83 1e Py pHp ’
20 | Meiios 1 [ T— [[OK | ® Da3BUBaTh yMEHUE BHIPAXKATH CBOIO TOUKY 3PCHNS B
https://m.edsoo.ru/863e7f4a YCTHBIX U IIHCbMCHHBIX TCKCTaX,
21 OObpazoBaHue U pa3BUTHE MOJIOBBIX KIETOK. 1 buGnuotexa [IOK | ® pa3BuBaTb ~ yMEHHE  TyONMYHO  NPEICTABIATH
OmnnonorBopenue. JlaboparopHast paboTa https://m.edso0.ru/863e81b6 pe3yibTaThl  BBIMOJIHEHHOTO ONBITA, OSKCIEPUMEHTAa,

No 4 «M3ydyeHue cTpOeHUS MOJIOBBIX KJIETOK
Ha TOTOBBIX MUKpOIIpenaparax»

UCCJIEI0BAHMS, IPOEKTA;



https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

22 | IapuBuayallbHOE pa3BUTHE OPraHU3MOB 1 bubnuoreka LIOK | e ¢popmupoBarh HHTEpEC K H3YYEHHIO MPOpEeCcCHil u
https:/m.edsoo.ru/863e8436 Tpyaa OMOJIOTHYECKONM HAITPaBICHHOCTH;
e JIEMOHCTPUPOBATh YBAXECHHUE K TPYILy U pe3ylbraTram
TPYLOBOU JEATEIIBHOCTH;
e (opMHUpOBaTh HaBBIKU PEPIICKCHH;
® CTUMYIHMPOBAaTh MOTHBALMIO K M3Y4YEHUIO IpEIMeETa
IIOCPEJICTBOM IPOBEJECHUS y4eOHO-pa3BIEKATEIbHBIX
MEPOIIPUATHH;
HacyencTBeHHOCTh M H3MEHYHMBOCTh OPraHU3MOB (8 4acoB) bubnuoreka LIOK | e nemMoHCTpHpOBATh yBaKEHHE K TPYLY M Pe3yJbTaram
23 T'enetuxa — HayKa O HACJICACTBCHHOCTU M 1 https://m.edsoo.ru/863e8612 prﬂo]goﬁ JICSITEIbHOCTH;
H3MCHAHBOCTH bubnnorexa HOK | (bopMHPOBaTh HABBIKH PEQICKCHH;
24 | 3aKoHOMepHOCTH HaCICAOBAHNA 1 U e CTHMYJIMPOBAaTh MOTHUBALMIO K M3yYEHHIO MPEIMETa
[IPHU3HAKOB. MonorubpuaHoe bubmmorexa [OK 6
CkpemBane https:/m.edsoo.ru/863e89a4 nocpez[(:TBOMU | IIPOBEJCHUS  y4EOHO-pa3BIIEKATEIIBHbBIX
25 Jurubpuaxoe CKpEILMBaHHUE. 3akoH 1 Bubimorexa [OK' | MEPOPHATHH,
HE3ABHCUMOTO HACTEIOBAHMST TPH3HAKOR https://m.edsoo.ru/863e8¢60 ® VHTErPUPOBATH B YPOK MIPOBBIX IpOLENYyp s
26 | ClomicHHOG HaclcaoBaHue NpH3HAKOB. 1 E:;I@"I/I//IOTG(Ii(a e3e8et0 LIOK HOBBIHjGHI/IfI MOTHBALIMM yYaIIUXCS K IOBBILIEHUIO
JlaGopatopuas pabota Ne 5 «Msydennue Bn%znrélfeexsaoo‘ru €oc [IOK 3HaHUH, H%J'Ia)KI/IBaHI/IIO MO3UTUBHBIX MenchqHOCTHLI)v(
DPE3yIETaTOB MOHOTHOPH/IHOTO - httos://m.cdseo.nu/863e8efe OTHOLICHUH, YCTQHOBJICHUIO  J100pOXKeaTesIbHOM
TUTHOPUTHOTO CKpEIIMBaHUS y BuGIMoTeKa [IOK arMOC(epsI Ha YPOKE;
Ipo30GhuUITBI Ha TOTOBBIX https:/m.edsoo.ru/863e8efe ® OpraHU30BBIBATH Yy4YacTHE€ B KOHKypcaxX, Hay4HO-
MHKpOIIpenaparax»» Bu6GIHOTEKA [[OK | MPaKTHYeCKuX KOH(EpeHIUAX, HHTEIIEKTYaIbHbIX
27 | I'eneruka nona. HacnenoBanue npr3HaKoB, 1 https://m.edsoo.ru/863e8d78 urpax;
COCHIICHHBIX C IIOJIOM ® IIPOCKTUPOBATHL YPOKH C BKJIHOUYEHHMEM B YPOUHYIO
28 | I3MEeHYHBOCTS. Henacnencraennas 1 JeATenbHOCTh HU(POBLIX 00pPa30BaTENLHIX PECYPCOB;
n3MeH4nBOoCTh. JlaboparopHast pabota Ne 6.
N3yuyenune MOJIM(PUKALIMOHHON
U3MEHUYUBOCTH, [IOCTPOCHUE
BapHallMOHHOTO psJa ¥ BapUalMOHHON
KpHUBOW»
29 Hacnencreennasn N3MEHYHUBOCTD. 1

Jlaboparopuast pabora Ne 7. «AnHamu3



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

MyTalMii y Jpo30(uiabl Ha TOTOBBIX

MUKpOIpenaparax»

30

T'enetnka yenoBeka

1

Cesieknusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH

(4 yaca)

bubaunoreka [IOK

® OpraHHU30BbIBaTh PA0OTY yHalTUXCs HA YPOKE C LIETIBIO

31 O6o006menue nmo TeMe «HaciaeacTBeHHOCTD 1 https://lesson.academy- TOITyYeHHs 3HAYMMOI JUTS X 370POBbS HHPOPMALIHH;
U U3MEHYUBOCTH OpraHu3MoBy. MToromas content.myschool.edu.ru/lesson/ | o MHALMAPOBATh OOCY)KIEHHE MOJyYaeMoil Ha ypOKe
KOHTpPOJIbHAs paboTa e1564a9¢-019¢-4060-abd6- uHbOpMALIH, 68 0BCYIKICHNS;

32 | Anamus KOHTpONEHOH paborhr. Cenexpus 1 435067cecl4d ® CTUMYJIMPOBATh MPUMCHEHHUE DPA3JIMYHBIX METOJOB,
KaK HayKa U IIpouecc buGnuotexa HOK HOT 5

33 | Meromsl M JOCTHKEHHS  CEJIEKIMH 1 https://m.edsoo.ru/863¢9214 PYMCIITOB I 3anpocos  rpH HOHCI_(e 1 oToope
PACTEHHUIA 1 FKUBOTHBIX BubmoTeKa 11(0) nH(OPMAIUHU WK JAHHBIX U3 UCTOYHHUKOB;

34 | BHOTEXHOIOIHs KaK OTpacib IPOU3BOICTBA 1 https://m.eds00.ru/863¢9214 ¢ CTHMymprB arb  yCTAHOBJICHME  JOBCPUTE/ILHBIX
bubnuoreka [HOK | OTHOIICHUM MEXAYy YYHTEIEM U €r0 y4ECHUKAMU
https://m.eds00.ru/863¢9336 MOCPEACTBOM UCIIOJIb30BaHU 3aHUMATENIbHbBIX

AIIEMEHTOB MPU U3YyYCHUH TEM;
Hroro 34



https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

TemaTuueckoe IIAHUPOBAHHE

11 knace
Ne ypoka HaumeHnoBaHue pa3zienos, TeM, TEM KonuyectBo DnexTpoHHbIE (IUPPOBHIC) JlesTeNIbHOCTh YUUTENS C YyYETOM
YPOKOB 4acoB 00pa3oBaTeIbHbBIE PECYPCHI paboueii mporpaMMbl BOCIIUTAHUS
JBOJIIOLMOHHAs OHoJI0rHsA (9 YacoB) bubnuoreka IOK | e pasBuBare HWHTEpEC K NPUPOIAEC U
1 DBOIOLHSI K METO/IBI €€ M3YyUCHHS 1 https://m.edsoo.ru/863ea20e IPUPOJHBIM SBIICHUSM;
2 Hcropust pa3BuTHs MpeACTaBICHUH 00 1 bubanorexa LOK | 4 AKTHBU3HPOBATH HETIPUATHE
SBOJTIOIAN https://m.edso00.ru/863e¢9570 . o
JIENUCTBUH, MIPUHOCALIUX Bpel
bubnnoreka HOK .
3 Mukpo3BOIIOIUA 1 oK aroIIeii cpeie:
4 [Tomynsaus Kak sneMeHTapHas €IUHULA 1 https://m.edsoo.ru/863e9cle Py pes:
BubimoTeKxa [IOK | ® O3HAKOMHTbH u pean3oBaTh
BUJa U sBomtouuu. JlaGoparopnas pabota
https://m.eds00.ru/863e99¢c6 coomonenue «lIpaBun  BHYTpeHHETO
Ne 1 «CpaBHeHUe BHJIOB 10
bubnuorexa LOK | pacnopsnka YUALLIUXCSI»,
MOp(}OIOrnuecKoMy KpUTEPUIO» httos://m.ed 1363e9dad
tps://m.edsoo.ru/863¢9da B3aHMOKOHTPOIIb M CAaMOKOHTPOIIb
5 JIBrkymue CUJIBI (anemMeHTapHbIe 1 [ T— 1IOK
(bakTOpBl) IBOIIOIIH YHaIHIXCA.
~ https://m.eds00.ru/863e9ed0 e ODIAHW3OBBIBATE PAGOT ALTIXCS C
6 EcrecTBeHHBII 0TOOD M €10 HOpMBI 1 [ T— 1IOK p PaboTy yHalX
7 Pesynbrare SBOJIIOLHH: 1 https://m.edsoo.ru/863e9fde COMANTLHO SHATMMOI HHpOPMAIIHCI;
MPUCTIOCOOIEHHOCTD OpraHu3MOB u BubnuoTrexa [[OK | ® OPHMCHTHPOBATH B JCATCILHOCTH Ha
BunooOpa3oBanue. JlaboparopHas pabota https://m.edsoo.ru/863e9cle COBPEMEHHYIO  CHCTEMY  Hay4HbIX
Ne 2 «Onucanue mnpuUCIOCOOIEHHOCTH bubnuoreka IJOK MPEJCTaBICHUI 00 OCHOBHEIX
opramm3Ma ©u €€  OTHOCHTEIBHOTO https://lesson.academy- 3aKOHOMEPHOCTSX OKPYXKAIOUIEro MUpa;
XapaxkTepay content.myschool.edu.ru/lesson/d0c1700a-
8 Hampanenust u myTu MaKpO3BOITIOIUN 1 €698-4173-85¢8-400002296419
9 HeoOpaTuMocCTh 3BOJIOINH 1
Bo3HuKHOBeHMe U pa3BuTHE )KU3HU Ha 3emuie (9 4acoB) bu6mmoreka [JOK ® yCTaHaBJIMBATh JIOBEPHUTEILHbIE
10 Ucropust xu3Hu Ha 3emMie U METoAbl €€ 1 https://lesson.academy- OTHOIICHNSI MEXIy yYUTeneM M €ero
U3y4eHus content.myschool.edu.ru/lesson/32123386- | yyennkamu moCpeaCTBOM IPHBICYCHHS
11 [WroTe3sl  MPOMCXOKICHHUS KU3HH HA 1 6909-40dc-9afe-eb3ec492b68¢c BHUMAHMs y4alUxcs K 0OCY)KIAeMoil
3emiie bubmmoreka HOK npo6eme;
12 Pa3BuTHe XH3HM Ha 3eMlieé 110 3paM H 1 https:/m.edsoo.ru/863ea5a6
MeproIaM



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://lesson.academy-content.myschool.edu.ru/lesson/32123386-6909-40dc-9afe-eb3ec492b68c
https://lesson.academy-content.myschool.edu.ru/lesson/32123386-6909-40dc-9afe-eb3ec492b68c
https://lesson.academy-content.myschool.edu.ru/lesson/32123386-6909-40dc-9afe-eb3ec492b68c
https://m.edsoo.ru/863ea5a6

13

OcCHOBHEBIE OTallbl

HBOJIIOLIUN bubnuoreka IHOK | e akTMBM3MpOBaTh  II03HABATEIHLHYIO
PAaCTUTEIBHOTO H  JKHBOTHOIO  MHpA. https://m.edsoo.ru/863eabbe JIeATENBHOCTD yYaIuxcs uepes
IIpaktuueckas pabora Ne 1 «Msyuenue bubmmorexa HOK | yicnonp3osanme 3aHUMAaTEIbHBIX
WCKOIAEMBIX ~ OCTaTKOB  pacTeHHH M https://m.edsoo.ru/863ea8bc :
Bu6 10K AJIEMEHTOB Ha YPOKE;
NOTHOTEeKA
YKHBOTHBIX B KOJUICKITUSIX) P 63cads o WHHIHHPOBATE oBCyRICHIE
14 CoBpeMeHHas CHCTEMA OPraHUYECKOTO pS://m.cdSo0. €atoe SHATMMOM U YIAIIMXCA HH(OPMAITHHS
MEDa bubnmoreka HOK ’
15 SBOTIOLHA 1eI0BOKa (aHTpOHOFeHC3) https://m.edsoo.ru/863eac2c ® OpPraHHU30BBIBATh HHTCIUICKTYaJbHBIC
bubnuorexa LOK | urpsl, CTUMYJIUPYIOLIUE
16 JBuokymiue CHJIBI (daxrops)
AHTpOTIOTeHE3a https://m.edsoo.ru/863ead44 T103HABATENIBHYIO MOTHBALIHIO
bubmuotexa [IOK IKOJIBHUKOB:
17 OCHOBHBIE CTAJIH YBOJIIOIIUH YEIIOBEKA https://lesson.academy ’
18 ‘lenoseueckue  packl M IPHPORHEIC contént myscilool edu.ru/lesson/4a3e94d7- °_OprasoBbRaTh UpeANETHEIE
aJanTalyy YenoBeKa : . oOpa3oBarebHbIE coOBITHS TUTS
80fe-4ae2-b0cb-607d35bebf80
F——— 10K yVUalIUXCSl € LENbI0  Pa3BUTHUSA
MO3HaBATEJILHON u TBOPYECKOM
https://m.edsoo.ru/863eaea2 O3HABATCIILHO opHecKo
AKTUBHOCTH,
® pcaM30BBIBATh HA ypPOKaxX HUTPOBBIC
MPOLEAYPHL;
® CTHUMYJIUPOBaTh TOBBINIATh YPOBEHBb
KOMIIETCHTHOCTH  y4JalluXcs  4epes
MPAKTUYECKYIO JESATCIBHOCTh (B TOM
YHCJIC YMEHHUS YYHUThCA Yy JPYTHX
JoIei);
® IPUMCHATh KOMAaHIHYI pPabOTy Ha
ypokax ¢ 1enbio  (GOpMHUPOBAHUS
KOMMYHHUKATHBHOMN KOMIICTCHITUH
y4aIuxcs;
Opranusmbl M OKpyxkawas cpena (S yacon) bubnuorexa [IOK e pa3BHMBaTh OBJIAJICHHE YYAIIUMUCS
19 O0006111eHEe 10 TeMe «BO3HUKHOBEHHE U https://lesson.academy- HAaBEIKAMHU HCCIIeI0BATEIbCKOM
pa3BUTHE )XU3HU HA 3eMIIe) content.myschool.edu.ru/lesson/6b{t6946- NEATENBHOCTH
20 OKoIorus KaKk Hayka b615-49a6-a4e9-Sabbeae58048 e (D OpPMUPOBATH YMEHHE YCTAHABINBATh
21 Cpenbl  oOuTaHWsI ©  DKOJOTUYECKHUE bubmorexa IJOK

(hakTophI

MNPUYUHHO-CJIICACTBCHHBIC CBA3U u



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://m.edsoo.ru/863eaea2
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048

22

Abuornueckue (akTopel. JlaboparopHas
pabora Ne 3. «Mopodonoruueckue
0COOCHHOCTH pAcTEHUIl U3 pa3HBIX MECT
obutanusi». Jlaboparopuas pabora Ne 4.
«BnusiHEEe cBeTa Ha POCT W pa3BUTHE
YEPEHKOB KOJICYCa

23

buoTtnueckue paxTopsl

https://lesson.academy-
content.myschool.edu.ru/lesson/7b5d33d5-
1ctb-47db-807e-8592819110ee

bubauoreka [HOK
https://m.edsoo.ru/863eafec

bubauoreka HOK
https://m.edsoo.ru/863eb10e

bubauoreka HOK

https://m.edso00.ru/863eb348

paccmarpuBarh  ce0s  Kak ~ 4acTb
OKpY’Kalollel Ipupobl;

® pa3BHUBAaTh YMEHHUE BbIPAXKaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX
TEKCTax;

® pa3BHUBATh yMEHHe MyOJIUYHO
MPEJICTaBISATh pe3ynbTaThl
BBITTOJIHEHHOTO OIIBITa, JKCIIEPUMEHTA,
MCCIIEIOBAHMUS, TIPOCKTA;

e (hopMHpOBaTH MHTEPEC K HM3YUYCHUIO
npodeccuid U Tpyga OHMOIOrHMYECKO
HAIPaBIEHHOCTH;

® JIEMOHCTPUPOBATh YBa)KEHUE K TPYAY
U pe3ynbTaraM TPYIOBOHU EATEIIbHOCTH;
e (popmupoBaTh HaBBIKU pedIeKCHH;

® CTUMYJIMpPOBAaTh  MOTHMBALlMIO K
W3YYCHHIO  TpPEeIMeTa  MOCPEICTBOM
IpOBEeHUsT y4eOHO-pa3BlIeKaTeIbHbBIX
MEPOIIPHUSTH;

® UHTETPUPOBaTb B YPOK HIPOBBIX
NPOIETyp Ul TIOBBIMICHUST MOTHBAIUU
yyaluxcss K TOBBIIICHUIO 3HaHU,

HaJIaXHBAHUIO MO3UTHUBHBIX
MEXKIJIMYHOCTHBIX OTHOIICHUH,
YCTaHOBJIEHHUIO noOporKenareaIbHON
arMocQepsl Ha YPOKe;

® OpraHU30BBIBATH y4yacTue B
KOHKYpcax, HAY4YHO-TPAKTUYECKUX
KOH(epeHIusX, MHTEIJIEKTYaIbHBIX

urpax;



https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

® [IPOEKTHPOBATh YPOKU C BKIIOUEHUEM
B YPOYHYIO JEATEIbHOCTh IU(PPOBHIX
00pa30BaTeIbHBIX PECYPCOB;

Coo0mecTBa M 3K0J10rHYecKue cuctembl (11 yacoB)

24 DKOJIOTUYECKUE XapaKTepUCTUKU
nonynsauuu. Ilpaktuueckas padora Ne 2
«[Tocy€r MIOTHOCTH MOMYJSAIUN pPa3HBIX
BHJIOB PACTCHUIN»

25 Coo01mecTBa OpraHu3MoOB — OHOIICHO3

26 DKOJIOTUYECKUE CUCTEMBI (3KOCHCTEMBI)

27 OCHOBHbIE  [IOKa3aTe€Id  3KOCUCTEMBI.
Okonoruyeckue nupamuasl. CBoiicTBa
skocucreM. CyKieccust

28 [IpuponHbie SKOCUCTEMBI

29 AHTPONIOT€HHBIE YKOCHCTEMBI

30 buocpepa — mrobanbHas 3kocHcTEMa
3emun

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS
o6uocdepsl

32 YenoeuecTBoO B buochepe 3emin

33 CocymiecTBoBaHMe MIPUPOJIBI "
yenoBeuecTBa. lToroBas KOHTpOIbHAs
paborta

34 AHnanu3 KOHTPOJIbHOM paboThL.

0O000menue Ttembl «CoolOmectsa U
JKOJIOTHUYECKUE CHUCTEMBD)

bubmuoreka IIOK

https://lesson.academy-
content.myschool.edu.ru/lesson/c7¢57f3a-
ed3f-4459-bc73-899116efdc7b
bubauoreka [HOK
https://m.edsoo.ru/863eb46a

bubauoreka [HOK
https://m.edsoo.ru/863eb46a

bubnuoreka [HOK
https://m.edsoo.ru/863eb5fa

bubmuoreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/02744494-
8497-4551-9af8-d03a5ae969¢9
bu6moreka [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/b73fbc29-
b7a7-45d9-99fa-10cef05e1d95

bubanoreka HOK
https://m.edso0.ru/863ebb5e

bubnmnoreka [HOK
https://m.edsoo.ru/863ebd16

bu6mmoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/8cc24{48-
8636-4a51-aa94-126651e54ccc
bubnnoreka [HOK
https://m.edsoo.ru/863ebale

bubmmoreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/c2ccb94a-
5b5d-4b61-b56b-cd15¢7218d52

® OpraHu30BBIBATH PabOTY yJalIHXCs
Ha YPOKE C LEJbI0 OJIYYECHHS 3HAUUMOMN
JUIA UX 3I0pOBbsI UH(POPMALINH;

® MHUIUUPOBATH o0cyXieHue
MoJIy4aeMoi Ha ypoke uHpopmaiuu, eé
00CYKIICHHUS;

® CTHMYJIUPOBATh PUMEHCHHE
PasiiMuUHbBIX METOA0B, MHCTPYMCHTOB U
3allpOCOB  TpPU TOMCKE H  OTOOpe
uHpOpMAIlMM  WJIM  JIaHHBIX U3
HCTOYHHUKOB,

® CTHMYJIHPOBAThH YCTaHOBJICHHE
JTOBEPUTEIBHBIX  OTHOUICHUH  MEXIy

YUuTeiieM n €ro YUYCHUKaMH
MoCpecaACTBOM HCITIOJIB30BaHUA
3aHUMATCIbHBIX QJICMCHTOB npu
HU3YUCHUU TEM;

° HO6y>K)IaTB yqamuxces K

JACATCIbHOCTH BO B3aI/IMO}IeI\/’ICTBI/II/I B
YCII0BUAX HEOIMIPEACTICHHOCTH,

® 1ICIIOJIb30BaTh BOIIPOCHI Kak
HCCIIEI0BATEIbCKUN UHCTPYMEHT
MIO3HAHUS;

e (GopMynupoBaTh BOIIPOCHI,
¢bukcupyromme pa3pbIB MEXIY

pealbHBIM U KeNIaTeIbHbIM COCTOSIHUEM
CUTYaIluu, 00ObEKTa;

® [IPOCKTUPOBATh OpraHu3alnio
COBMECTHOMH JIeSITEILHOCTH;



https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9
https://lesson.academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95
https://lesson.academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95
https://lesson.academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://m.edsoo.ru/863eba1e
https://lesson.academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52
https://lesson.academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52
https://lesson.academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52

® OpraHu30BbIBATH pacnpezenenue
3a/1a4 MEXAY WICHAMU PYIIIIbL;
® IPUMEHATH UTPOBBIE (POPMBI ypOKa ¢

LICIBIO CTUMYJIMPOBATh
[M03HABATENIbHYIO MOTHBAIHAIO
IIKOJIbHUKOB;

e (HOpMHPOBATH Y yYaIIUXCS YCTAHOBKY
Ha OCMBICJICHHE OIbITA, HAOIIOACHUIHA,
MOCTYIIKOB;

e (GopMHPOBATh MHTEPEC K HM3YYCHHIO
npodeccuii W Tpyda OHOIIOTHYECKOM
HAINpaBJICHHOCTH;

Hroro

34




YueOHO-MeTOAMUYECKOE 00ecTIeUeHH e

10 kaacc

Jus yqammxcest
N.H. ITonomapesa, O.A. Kopuunoga, T.E. Jlomununa. buonorus. 10 kinacc. ba3osiii ypoBenb. — M.: Benrana-I'pag, 2022.

s yaurens
1. W.H. [Tonomapesa, O.A. Kopuunosa, T.E. Jlomununa. buonorus. 10 knacc. ba3oseiit ypoBens. — M.: Benrtauna-I'pad, 2022.
2. T.A. Ko3noga, 1.H. ITonomapesa. buomnorus. 10 kmacc. bazoBsiit ypoBeHs. Pabodas tetpans. — M.: Benrana-I'pag, 2022.

11 kaacce

Jlna yyammxcs

1. bBwuonorus. 11 xnace. bazossriii yposens/ [laceunuk B. B., Kamenckuit A. A., PyorioB A. M. u ap. / I[Tox pen. [Taceunnka B. B. - M.: AkunonepHoe
obmmectBo «M3narensctBo «IIpocBemenuey, 2021.

Jst yunrenas
1. N.H. ITonomapesa, O.A. Kopuunosa, T.E. Jlomununa. buonorus. 11 knace. bazosslit ypoBens. — M.: Benrana-I'pad, 2022.
2. T.A. Ko3noga, 1.H. IToromapesa. buosnorus. 11 kiacc. ba3zoBsiii ypoBeHs. Pabouas Terpans. — M.: Benrana-I'pad, 2022.

3. buonorwus. 11 knacc. ba3ossiii yposens/ [laceunuk B. B., Kamenckuit A. A., PyorioB A. M. u ap. / [Tox pen. [Taceanuka B. B. - M.: AknuonepHoe
obmmectBo «M3narensctBo «IIpocBemenuey, 2021.
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