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COIAEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonoruss kak Hayka. CBsi3b OHOJIOTMH C OOIECTBEHHBIMH, TEXHHYECKUMHU U
JPYTMMH €CTECTBEHHBIMU HayKaMH, (uiocoduei, 3TUKOH, 3CTETUKOW M mpaBoM. Poib
Ouonorun B (OPMUPOBAHHM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJIOrMYECKUX HAYK.

MeTonbl MO3HAHMS SKUBOW MPUPOAbLl (HAONIOJEHHE, HKCIIEPUMEHT, OIMCaHueE,
U3MepeHue, Kiaccupukaius, MoIeTUpOBaHNe, CTATUCTHUECKAst 00paboTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabmuue! u cxembl: «MeTOobl TO3HAHUS KUBOM MPUPOIBI».

JlaGopaTopHble M paKTHYEeCKHEe PadoThI:

[Ipaktuueckas pabora Ne 1. «Mcnosnb3oBaHue pa3aMdHbIX METOJOB IPU U3YUEHHUU
OMOIOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHu3alus.

Xusble cuctemsbl (OMocucTEMbI) Kak IpeaMeT u3ydeHus: ononorun. OTIu4ne KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OmocucTeM M HX pa3sHooOpaszue. YPOBHHM OpraHU3alu OUOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBbIM, OPraHU3MEHHBIM, MOMYJISIIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOreoLeHOTHYECKH ), OnochepHBIil.

JdemoHcTpanum:

Tabmuier 1 cxembl: «OCHOBHBIC MPU3HAKH KU3HW», «YPOBHU OpraHU3aIllMU KUBOUH
IPUPOABDY.

O6opynoBanue: Mojenb MoJiekyisl JJTHK.

Tema 3. XuMHn4ecKkuii cocTaB U CTPOCHHE KJICTKH.

XUMUYECKUA  COCTaB  KJIETKM. XUMHYECKHE DJEMEHTBI:  MaKpO3JIEMEHTHI,
MUKpO3JIeMeHThl. Bosia 1 MuHepanbHbIE BEIECTBA.

@DyHKIMM BOJbl M1 MUHEPAJIbHBIX BELIECTB B KieTke. [loanep:kaHne 0CMOTHYECKOIO
OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKUCIOTBI — MOHOMEpHI OEJIKOB.

HezameHuMble U 3aMEHHMMbIE AaMHHOKHUCIOTBHL. AMUHOKHUCIOTHBIM COCTaB. YPOBHHU



CTPYKTYpbl O€IKOBOH MOJEKYNbl (II€pBUYHAs, BTOPUYHAs, TPETHUYHAas U 4YETBEPTUYHAsS
CTPYKTypa). XuMudeckue cBoiicTBa 0eiakoB. buonornueckue GpyHkimuu O0eiaKos.

depMeHThI — OroIornyeckue karaan3aropbl. CTpoeHue pepMeHTa: aKkTUBHBIA LIEHTP,
cyoctparHas crnenuduyHocts. Kodepmentsl. Burtamunbsl. Otiauuns ¢GepMeHTOB OT
HEOpPraHMYECKUX KaTaJIu3aToOPOB.

VYrneBoasl: MoHOcaxapuabl (TIIOKO3a, pubo3a M Je30KcHpubo03a), Aucaxapujibl
(caxaposa, J1aKkT03a) U TMoJIMcaxapuasl (KpaxMmall, TJUKOTEeH, IeJuTiono3a). buomornueckue
(GyHKIIUU YTIIEBOJIOB.

Jlunuaer: Tpuraunepuasl, Goconunuapl, crepounsl. ['uapoduabHO-TuAPOHOOHBIE
cBoiicTBa. buonornueckue QpyHkiuuu aunuaoB. CpaBHEHUE YTIIEBOAOB, OCJIKOB U JIMIIHUJIOB
KAaK UCTOYHUKOB SHEPIUH.

Hyxnennoseie xucnoter: JJHK m PHK. Hyxieornael — MOHOMEPBI HYKIJIEHMHOBBIX
kucnot. Crtpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynkinuu PHK. Buner PHK. ATO:
CTpOEHHUE U (PYHKIIHH.

[uronorus — Hayka o kietke. Kiierounas teopust — npumep B3auMOACHCTBUS UACH U
($akTOB B HAYYHOM MO3HAHUHU. MeTOIbl U3YUECHUSI KIETKH.

Knerka kak wnenoctHas »xuBas cucrema. OOIIMe NpPU3HAKK KIETOK: 3aMKHYTas
HapyxHas MmemOpaHna, monekynbl JIHK kak renetudeckuii anmapar, cuctemMa CUHTe3a Oenka.

Tunsl KIeToK: syKapHOTHYecKas U NpokapuoThueckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuueckon kietku. Kierounas crenka Oakrepuit. CTpoeHHE 3YKapUOTUUYECKOUN
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTEIBHON, )KUBOTHON U TPUOHOMN KIIETKH.

IToBEpXHOCTHBIE CTPYKTYpBhl KJIETOK — KIETOYHAsl CTEHKA, TJIMKOKAIMKC, HX
dbynkuu. [lnazmarnueckas memOpana, e€ cBoiictBa u ¢yHKuuu. [lurommazma u eé
opra"ouel. OnHoMeMOpannble opranonab! kietku: DIIC, anmapaTt ['oabaKU, TU30COMBI.
[TosryaBTOHOMHBIE OpPraHOM/bl KJIETKH: MUTOXOHJpUM, miactuabl. IIpoucxoxneHue
MUTOXOHApUH W miacTua. Buasl mnactua. HememOpaHHble OpraHOUbI KIETKH: PUOOCOMBI,
KJIETOUHBIM LIEHTp, LEHTPUOJIM, PECHUYKH, JKIYTUKH. DYHKIUU OpPraHOMUJOB KIIETKU.
Bxurouenus.

Snpo — perynsTopHbld 1eHTp KkieTkd. CTpoeHue szapa: saepHas o000JI04YKa,
KapuoIluia3Ma, XpOMaTHH, SIIPBIILIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.



JdeMoncTpanumn:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llInelinen, P. Bupxos, [Ix. YoTcoH,
@. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl: «PacnpeneiieHre XHUMUYECKUX BJEMEHTOB B HEKHUBOW IIPHUPOIE,
«PacnpenenieHre XUMUUECKUX 2JIEMEHTOB B )KMBOU IIPUPOIEH.

Tabmuue! u cxemsl: «llepuogndeckas TabauIla XUMUYECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIbl BOAb», «buocunTe3 Oenka», «CtpoeHne Monekyibl Oenka», «CTpoeHue
dbepmenTtay, «HyknennoBsie kuciaoTel. JJHK», «Ctpoenne monekynsr AT®», «Ctpoenue
HYKapUOTHYECKON KIETKN», «CTpoeHue >KMBOTHOU KIETKNW», «CTpOoeHuEe pacTUTEIbHOU
KIIETKW», «CTpOCHUE MPOKAPUOTHUECKON KIETKN», « CTpOCHUE A/Ipa KIETKN», « Y TIIEBOJIBI»,
«JIunmunaeny.

OOGopynoBaHue: CBETOBOM  MHKPOCKOM, OOOpyAOBaHWE [Jii  MPOBEICHUS
HAOII0ICHU A, U3MEPEHHM, IKCIEPUMEHTOB, MUKPOIIpENapaThl paCTUTENIbHBIX, )KUBOTHBIX U
OaKTepuaIbHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYEeCKHEe PadoThI:

Jlaboparopnast pabora Ne 1. «M3ydyeHune KaTanUTUYECKONH aKTUBHOCTH (EPMEHTOB
(Ha mpuMepe aMusIa3bl WK KaTajaasbl)y.

Jlaboparopnast padota Ne 2. «M3ydeHne CTpOeHHUs KJIETOK PACTCHHM, )KHBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENaparax u X OMUCAHUE.

Tema 4. ZKuznenessTeJLHOCTH KJIETKH.

OOmeH BemiecTB, WJIM METa00IM3M. AcCCUMWIAIUSA (TJTACTUYECKUM OOMEH) u
TUCCUMMIISIIHS (PHEPTreTUIECKUil 0OMEH) — JIBE CTOPOHBI €MHOTO MPOIecca MeTaboIu3Ma.
Ponb 3ak0HOB COXpaHEHHUsI BEIIECTB U YHEPTUU B TOHUMAHUH METa00IM3Ma.

Tunsl obmeHna BemiecTB: aBTOTPOQHBIA U rerepoTpodHbiii. Ponb ¢epMeHTOB B
oOMeHe BeIeCTB U MPEeBpaIICHUN SHEPTHH B KIIETKE.

dotocunte3. CBeroBass U TemHoBass (a3bl (porocuHTe3a. Peakiuu doTocunTesa.
OddexTuBHOCTL PoTOCHMHTE3a. 3HadeHHe (OoTOCHHTE3a ISl KWM3HHM Ha 3emie. BrnusHue
yCJIOBUHM cpeApl Ha (DOTOCHHTE3 U CIOCOOBI TOBBIMICHUS €ro TPOJYKTUBHOCTH Y
KYJIbTYPHBIX PAaCTCHUM.

XeMocuHTe3. XeMOCUHTE3UPYIOIIHE OakTepun. 3HAYCHHUE XEMOCHUHTE3a IS JKU3HU

Ha 3eMIe.



DHepreTuyeckuii oOMeH B KieTke. PaciernyieHue BEIIECTB, BbIJCICHUE U
aKKyMYJIUPDOBaHUE SHEPrUM B KIETKe. OTambl SHEPreTHYecKkoro obmeHa. [nukonus.
bpoxenne wu ero Buael. KuciopogHoe OKHCIEHHE, WIM KIETOYHOE JbIXAaHHE.
OxkucnurenpHoe pocopunupopanue. DPHEeKTUBHOCTb IHEPTETHICCKOTO 0OMEHa.

Peakuun matpuuHoro cunte3a. 'enermueckas uHpopmauusa u JHK. Peanuzauums
reHeTu4YecKkor nHpopManuu B KiaeTke. [ eHeTHUeCKuit Ko B ero CBOMCTBA. TpaHCKPUITITUS —
matpuuHblii cuHTe3 PHK. Tpancmsumss — OuocuHTe3 Oenka. OTanbl TPaHCISLMH.
KonunpoBanue amunokucior. Ponb pubocom B OnocuHTe3e Oenka.

Hexnerounsie ¢opmbl ku3Hu — BUpychl. Mctopus otkpeitus BupycoB (/. U.
NBanosckuif). OCOOCHHOCTH CTPOEHUSI W >KU3HEHHOTO IMKIa BUPYCOB. baktepuodaru.
bone3nn pacTeHuid, JKMBOTHBIX M 4YEJOBEKa, BbI3bIBa€Mble BUpycamu. Bupyc
ummyHoaepunuta yenoBeka (BUY) — Bozoymutens CIIMa. OOpatHass TpaHCKPHUIILIUS,
peBepTasa u uHTerpasa. [IpodpunakTiuka pacnpocTpaHeHus: BUPYCHBIX 3a00IeBaHUM.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konbuos, JI. Y. UBanoBckui, K. A. Tumupszes.

Tabmuuet u  cxembl: «Tumbl nuranus», «Mertaboauzm», «MUTOXOHAPUSY,
«HepreTuueckuit ooMen», «Xmnoportact», «Dotocuntes», «Crpoenue JHK», «Ctpoenue
u (QyHkuuonupoBanue TeHa», «CuHre3 Oenka», «['eHeTnueckuii kom», «Bupych»,
«bakrepuodarn», «Ctpoenne u xuzHeHHbIM 1Mk Bupyca CIIM/a, OGaxrtepuodaray,
«Permukanms JIHK».

O6opynoBanue: wmoaenu-ammiukanuu «Yasoenne JIHK w  Tpanckpumnmmsy,
«buocunres 6enkay, «CTpoeHne KIETKN», MOJIeab CTpykTyphl JTHK.

Tema S. PazmHoKeHMe 1 MHAMBHAYAIbHOE Pa3BUTHE OPTraHU3MOB.

KrneTounslil ki, win )KU3HEHHbIM MUK KiaeTkd. MHTepdaza nu muros. [Ipouecchl,
npoTekaromue B uaTepdaze. Pernmukanus — peakmust matpuunoro cunresza JJHK. Ctpoenue
XPOMOCOM. XpOMOCOMHBIN HAOOp — KapuoTHI. JIUIUIOUIHBIN U TaluIOWIHBIN XPOMOCOMHBIC
HaOopel. XpoMmatuzbl. lluTonmornyeckne OCHOBBI Pa3MHOXKEHUS W HWHAUBHIYAIBHOTO
pa3BUTHUSL OPTAHU3MOB.

Henenue knetku — Muto3. Cranuu mutosa. [Ipoieccel, mpoucxoasniue Ha pa3HbIX
CTaJIUsIX MUTO3a. bBUOIOrMYECKHl CMBICT MUTO3A.

[Iporpammupyemasi rubesb KIETKU — aronTo3.



@dopMbl pa3MHOXKEHHSI OpPraHU3MOB: Oecrosioe U TMojoBoe. Buuabl 0Oecnosoro
pPa3MHOXKEHMS:  JCJIIEHHWE  HAJBOE,  IOYKOBAHWE  OJHO- W MHOTOKIIETOYHBIX,
CIOpooOpa3oBaHue, BEreTaTUBHOE  pa3MHOXKEeHHE. VICKYCCTBEHHOE  KIIOHHPOBAHUE
OpPraHM3MOB, €r0 3HAYCHHUE JJIs1 CEJIECKIINH.

[TonoBoe pa3mMHOXKEHHE, €T0 OTIUYHUS OT OECIOJIOTO.

Meiio3. Ctaguu meiosa. [Iponeccsl, mpoucxodine Ha ctaausx Meiosa. [loBegenue
XpoMocoM B Meno3e. Kpoccunrosep. bruonorndeckuii CMBICH M 3HaYEHUE MEHO03a.

['ametorenes — mporecc 0Opa3oBaHMs TOJOBBIX KIETOK Yy >KMBOTHBIX. [loyioBbIe
JKEJe3bl: CEeMEHHUKUM U sauyHuKH. OOpa3oBaHuME W Pa3BUTHUE MOJOBBIX KIETOK — TrameT
(cmepmarto3oni, SMIEKIETKa) — chepMaroreHe3 W oBoreHe3. OCOOEHHOCTH CTPOCHUS
AUILIEKIIETOK U criepMaTo3ouoB. OmnogoTBopenue. [laprenorenes.

NunuBuayansHOe pa3BUTHE (OHTOTeHE3). DMOPHOHAIBHOE Pa3BUTHE (AMOPHOTEHE3).
Otarnbl SMOPUOHAILHOTO Pa3BUTHUS Y TMO3BOHOYHBIX KHUBOTHBIX: JAPOOJIEHUE, TaCTPYIISALUS,
opranorere3. lloctamOpuoHanpHOE pa3BuTHE. THUIBI MOCTAIMOPUOHAIBHOTO Pa3BUTHS:
npsiMoe, HemnpsiMoe (JTUYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (HaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKJIEHHBIEC YPOICTBA.

Poct n pasButne pacrenmii. OHTOT€HE3 LBETKOBOI'O PAaCTEHMS: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JdemoncTpanum:

Tabmuet u  cxembl: «Dopmbl  pa3sMHOXKEHHSI  OpPraHu3MoBy»,  «JIBoitHoe
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOKEHUE PACTCHUN,
«/lenenne kmetku OakTepwit», «CTpOCHHE TMOJIOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI»,
«Knerounbi nuknm», «Pemnmukamus JIHK», «Mwutos», «Meio3», «lIpsimoe u Henpsimoe
pazBuTue», «l['ameToreHe3 y MIICKOMHUTAIOMUX H 4YeloBeka», «OCHOBHBIC CTaJuu
OHTOTEHE3a.

O6opynoBaHue: MHUKPOCKOII, MHUKpOTIpEenapaThl «CriepMaTo30u b1
MJIEKOIUTAIOMIETOY, «SHMIeKIeTka MiIeKonurarouero», «Kapuokunes B kierkax Kopemika
JyKa», MarHUTHas Mojenb-anrummkanus «J/lenenue wmetkw», moaens JHK, momens
MeTada3HOH XPOMOCOMBI.

JlaGopaTopHble M NpaKTHYECKHEe PadoThI:

JlabopaTopnas pabora Ne 3. «HaOmromeHne MuTO3a B KJIETKaX KOHUMKA KOpeEIIKa

JyKa Ha TOTOBBIX MHKpPOIIpEnapaTax».



Jlabopatopnas pabota No 4. «3yyeHue CTpOeHHs MOJOBBIX KIETOK HA TOTOBBIX
MUKpOIIpEenapaTax.

Tema 6. HaciiencTBEeHHOCTh U MKBMEHYUBOCTH OPraHNU3MOB.

IIpenmer m 3amaun reHetuku. Vcropust pa3ButHvs TeHETHMKH. Poib LUTONOTHH H
SMOPHUOJIOTUM B CTAaHOBJICHUU TEHETUKHU. BKian poccHilcKUX W 3apyOeKHBIX YYEHBIX B
pa3BUTHE TEHETUKU. MeToAbl TeHeTHKH (THOPUAO0IOTHYECKUM, IUTOTCHETHYECKHiA,
MOJICKYJISIpHO-TeHEeTHYeCKHii). OCHOBHBIE  TIE€HETUYECKHEe TMOHATUS. [ 'eHeTndeckas
CHUMBOJIMKA, HCTIOJIb3yeMasi B CX€MaxX CKpELIMBaHUM.

3aKOHOMEpPHOCTH HACJEJOBaHUs NPU3HAKOB, YycTaHOBIEHHbIE [. Mennenem.
MonoruOpuaHoe CKpelrBaHue. 3aKOH €AMHO0-00pa3us TUOPHUIOB IMEPBOrO TMOKOJCHUS.
[IpaBuno AOMHHMpPOBaHUS. 3aKOH pacUICIUICHUs MPU3HAKOB. ['MIOTE3a YUCTOTHI TaMer.
[TonHOE M HEMOJMHOE TOMUHUPOBAHHUE.

JluruOpuiHoe CKpemuBaHue. 3aKOH HE3aBUCHUMOIO HACIEIOBAHHS MPU3HAKOB.
[{uToreHeTHYECKHUE OCHOBHI JUTHOPUTHOTO CKPEIIUBAHUSA. AHATM3UPYIOIIEEe CKPEIIMBAHUE.
Hcnonb30BaHKe aHATU3UPYIONIETO CKPEIUBAHUS ISl ONIPEICTICHIS TeHOTHIIa OCOOU.

CuernneHHoe HaclieqoBaHue mpu3HakoB. Pabora T. Moprana mno CclerieHHOMY
HaCJIEIOBAaHUIO TeHOB. HapylieHne ClerieHusl TEHOB B pE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUSI HACTEICTBEHHOCTH. | €HETUYECKHE KAPThI.

l'eneruka mnosa. XpoMOCOMHOE OmNpeAeiaeHue Tmoia. AyYTOCOMBI W  TOJOBbBIE
XpOoMOCOMBI. ['oMorameTHsle M TreTeporameTHble OpraHu3Mbl. HacienoBaHue INpPU3HAKOB,
CLUEIJICHHBIX C MOJIOM.

N3menunBoCTh. BUabl M3MEHUMBOCTH: HEHACJEACTBEHHAsl M HacleACTBeHHas. Poib
Cpelbl B HEHACIEJACTBEHHOW W3MEHUMBOCTH. XapaKTePUCTHUKA MOAUDPHUKAITMOHHON
M3MEHUYMUBOCTU. BapuanmoHHbIi psaa M BapualMoHHas kpuBas. HopMa peakuuu npusHaka.
KonuyecTBeHHbIE W KauyeCTBEHHbIE NPU3HAKM W WX Hopma peakiuu. CBoiicTBa
MOAU(DUKAITMOHHON N3MEHUUBOCTH.

HacnencrBennas, WM  TEHOTUNUYECKas, W3MEHUYMBOCTh. KomOuHaTHBHAS
W3MEHYMBOCTh. Mel03 U TMOJOBOW MpoIleCC — OCHOBA KOMOWHATHBHOW H3MEHUHMBOCTH.
MyranonHass W3MEH4YMBOCTh. Knaccudukamust MyTanuil: TEeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa U mpu4uHbl MyTanuidi. MyTtareHHble (pakTopbl. 3aKOH TOMOJIOTHYECKHUX
psA0B B HaclienCcTBEHHOU n3MeHunBocTy H. . BaBunosa.

BHC)II[epHaH HaCJICACTBECHHOCTb U U3MCHYHUBOCTD.



I'eneruka yenoBeka. Kapuorun yenoBeka. OCHOBHbIE METO/bl T€HETUKH YEJIOBEKA:
reHEaIOTUYECKUN, ONM3HEIOBBIA, HUTOTCHETUYECKUH, OMOXUMUYECKUN, MOJICKYISPHO-
reHeTnueckuii. COBpeMEHHOE ONpEEICHHE N'EHOTHIA: MOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHUE, B TOM uucie ¢ nomonibio [11[P-ananuza. HacnencTBennsie 3ab601eBanHus
YyeJloBEeKa: TIeHHble O00JIe3HH, OOJE3HW C HACIEACTBEHHOW MPEApacioioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTHueckue U reHepatuBHble MyTalud. CTBOJIOBBIE KIIETKHU.
[TpuHuMnsl  310poBOro  oOpa3a KU3HU, JAMATHOCTUKH, MNPOPUIAKTUKA U JIEUYEHUs
reHeTUYeCKUX  OosiesHell.  MeauKo-reHeTHYecKoe  KOHCYJIbTUpOBaHWE.  3HaueHUe
MEIUIIMHCKON TEeHEeTUKU B TMPENOTBPAIICHUH W JICUEHWH TEHETHUYECKUX 3a00JeBaHUUN
YEJI0BEKA.

JdemoHcTpanum:

[Toprpersr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmuupel 1 cxembl: «MOHOTMOPUIHOE CKPEIIMBAHME M €ro LHUTOr€HETUYecKas
OCHOBa», «3aKOH pacUICIUIEHUSI M €ro LUTOr€HETHYeCKas OCHOBa», «3aKOH YHUCTOTHI
ramer», «JlurubpunHoe ckpemmuBanue», «lLluTonoruyeckue OCHOBBI JTUTHOPHIHOTO
CKpeIMBaHusD», «Meno3y, «B3auMoaelCcTBUE alIeNIbHBIX T'€HOBY», «l'€HETHYECKUuEe KapThl
pacTeHMi, )KMBOTHBIX U 4eJoBeKa», «l eHeTuka monay, «3aKOHOMEPHOCTH HACJEI0BaHUSA,
CLEIJIEHHOTO ¢ MOJoM», «KaprnoTumbel 4enoBeka M KUBOTHBIX», «BHIBI U3MEHUYMBOCTIY,
«MonupukanroHHas ”3MEHYHBOCTEY, «HacnenoBanue pesyc-pakropay, «I'eHeTuka rpymnm
KpOBW», «MyTallMOHHAsI U3BMEHYHUBOCTb.

OGopynoBaHue: MOJENHU-aNIUIMKALUN «MonorubpumHoe CKpELIMBAHUE,
«Hemnonnoe nomuHupoBaHue», «JluruOpunHoe ckpemmuBanue», «llepekpéct xpomocom,
MHUKpOCKOMN ¥ MUKpornpenapat «/[pozodunay (Hopma, MmyTanuu Gopmbl KPbUIbEB U OKPACKU
Tena), repoapuii «I"0pox MOCEBHOI.

JlabopaTopHble M NpaKkTHYecKHe padoThI:

Jlabopatopuas pabora Ne 5. «M3ydyeHue pe3ynpTaTOB MOHOTHOPHUAHOTO U
JUTHOPHUIHOTO CKPEIIMBaHUS y JPO30(UIIbl HA TOTOBBIX MUKpOMpEenapaTax.

Jlaboparopuast pabora Ne 6. «M3ydenwe MoOAM(PUKANMOHHONW W3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALIMOHHOIO PsIa U BAPUALIMOHHOU KPUBOMY.

JlaGoparopnast pabora Ne 7. «AHamu3 MyTauMid y Jpo30(uibl Ha TOTOBBIX

MUKpOIIpenapaTax».



[Ipaktuueckas padora Ne 2. «CocTaBiieHUE U aHAIU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuus opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M Ipolecc. 3apoKICHUE CEJICKIMU U JOMECTUKAIUS. YueHue
H. 1. BaBunoBa o meHTpax MPOUCXOXKACHHUS M MHOr000pas3usi KyJIbTYPHBIX DPACTCHHUM.
LleHTpBI MPOUCXOXKICHUSI TOMAIIIHUX KUBOTHBIX. COpT, MOpoAa, IITaMM.

CoBpemeHHBIE METOJbI CeNeKIMU. MaccoBbIii W HHAWBHIYaIbHBIH OTOOPHI B
CEJIEKIIMM PACTEHUU U XKMBOTHBIX. O1ieHKa dKCTephepa. bIIM3KOpoACTBEHHOE CKPEIIMBAHKE
— nuHOpuaunr. Yucras nuaus. CKpelluBaHWe YUCTHIX JIMHUU. ['eTeposuc, i rudpuaHas
cuna. HeponctBennoe ckpemuBanue — ayTopuauHr. OtmanénHas rulOpuauzanus u e
ycrexu. ICKyCCTBEHHBIM MYTAareHe3 W MOJIy4YeHUE MOMUIIOMAOB. JIOCTHKEHHS CENEKINU
pacTEeHUM, ’KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus kak oTpacib NPOW3BOJACTBA. |'€HHAsA MHXKEHEPHUS. DTamnbl CO3AaHUA
pexomOunantHoit JIHK u tpancrennsix opranu3moB. Knetounas umkenepus. Kietounsie
KYJBTYpBI. MUuKpOKIIOHaIbHOE Pa3sMHOKEHUE pPacTEeHHUM. KionupoBanue
BBICOKOIIPOJTYKTHBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. JKOJOTHUECKUE U ITUUECKUE
npob6siembl. MO — reHeTH4ecKkr MOIU(GUIIMPOBAHHBIE OPTAaHU3MBI.

JleMoOHCTpanuu:

[Toprpetsr: H. U. BaBunos, . B. Muuypums, I'. /I. Kapneuenko, M. ®@. 11BaHoB.

Tabnuipl U cxemsbl: kapTa «LIeHTpbl TPOUCXOKIACHUS U MHOTO00pa3us KyJIbTYPHBIX
pacteHuii», «llopoasl JgOMamIHUX JKUBOTHBIX», «CopTa KYyJIbTYpPHBIX pPACTEHUI»,
«Otnanénnas rubpunuzanus», «Padotel akamemuka M. @. VBanoay, «llomummounnus»,
«O0OBEKTHI OMOTEXHOJIOTUNY, «Kierounslie KYJbTYpbI u KJIIOHUPOBaHUEY,
«KoHCcTpyHnpoBaHue U NEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJSDKM TUIOJIOB U KOPHEIUIOAOB JUKUX (OPM U KYJbTYPHBIX
COpPTOB pacTeHuid, repdapuii «CeTbCKOX03HCTBEHHBIC PACTEHUS.

JlabopaTopHble M NpaKkTHYecKHe padoThI:

Okckypcusi «OCHOBHbIE METOJbI M JOCTHXKEHUS CEJIEKIMU PACTEHUM M JKUBOTHBIX
(Ha CENeKIMOHHYI0 CTaHIMI0, TJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIN YYacTOK, B

TEIUIMYHOE X031 CTBO, JJA0OPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOI'O LIEHTPA)».



11 KIIACC

Tema 1. IBoIIONMOHHAS OMOJIOTHS.

[Ipeanochuiky BOZBHUKHOBEHHUSI IBOJIIOIIMOHHON TEOpUH. DBOIIOLUOHHAS TEOPUS U €€
MecTo B Ouojioruu. BiusHue 3BOJIONMOHHON TEOpPHH Ha Pa3BUTHE OMOJIOTMHM M APYTUX
HayK.

CBugerenscTBa 3BOMIONMH. [laneoHTONOrNYECKHE: MOCIEA0BATENBHOCTD OSIBICHUS
BUJOB B NAJEOHTOJIOIMYECKOM JIETONUCH, nepexoaHbie (opmbl. buoreorpaduueckue:
CXOJICTBO U pazinuue (hayH u Gop MaTepuKoB U OCTPOBOB.

OMOpPHOJIOTHYECKUE:  CXOJICTBA M pPa3NUuyusi SMOPHOHOB  pa3HbIX  BHUJOB
MMO3BOHOYHBIX. CpaBHUTEIHLHO-AaHATOMUYECKUE: TOMOJIOTHYHBIE, aHAJOTUYHBIE,
pyIUMEHTapHbIE  OpraHbl, aTaBU3Mbl.  MOJEKYISIPHO-OMOXUMUYECKUE:  CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa00JIMYECKUX MyTEH Y BCEX OPraHU3MOB.

OpomononHas teopust Y. JlapsunHa. [Ipeanochuiki BOZHUKHOBEHHS JapBUHHU3MA.
JBwxymiye Cuiabl SBOJIONMH BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TIPH
OTPaHUYEHHOCTH PECYPCOB, HeompenenEHHass M3MEHUYMBOCTh, OOphOa 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopus sBosonnu (CTD) u €€ 0CHOBHBIE MOJIO0KEHUS.

Mukposomtouus. [lomynsius kak eIuHNUIA BUA U IBOJIIOLUU.

JIBxymue cuibl ((hakTOpbl) SBOJIOIMU BUOB B MpUpoae. MyTallMOHHBIN TPOIIECC
U KOMOMHATHBHAsI U3MEHYMBOCTb. [lomymsiimonnsie BoMHBI U apeiid reHos. M3omnsius u
MUTpALHSL.

EctecTBenHslii 0T00p — Hampapisonmil Gpaktop 3Boonud. PopMbl €CTECTBEHHOTO
oTbopa.

[IpucnocobseHHOCTh ~ OpraHU3MOB  Kak  pe3yiabTaT  3Boionuu.  IIpumepsr
npucrnocobIeHuil y opranu3MoB. ApoMopdo3bl U UANO-aTANTALINH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHbIC (OPMBI BHUI000pPA30BAHMUS:
reorpauieckoe, 3KOJIOTHIECKOe.

Maxkpo3BotoLus. DopMbl ABOJTIOINU: (dunernyeckas, JTUBEPIreHTHAS,
KOHBEPTEHTHAas1, apasiienbHas. HeoOpaTuMOCTh SBOTIONNN.

[Ipoucxoxaenue OT HeCHEUUATUM3UPOBAHHBIX MpeAkoB. I[Iporpeccupyromas

crienanu3anusa. AfanTUBHAs paandaius.



JdeMoncTpanumn:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapxk, Y. Hapsun, B. O. Koanesckuii, K. M. bap,
3. I'exkens, . Mromep, A. H. CeBepiios.

Tabmuuper u cxembl: «Pa3BuTue opraHmyeckoro Mupa Ha 3emie», «3apOobIIIH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy», «Dopmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«EctecTtBeHHbINl 0TOOPY», «MHOTrOOOpazue CcoOpToB pacTeHHil», «MHoroo0Opa3zue mHOpo.
KUBOTHBIX»,  «llomymsiuum»,  «MyTalmoHHass  MU3MEHUHUBOCTBY,  «ApoMopdo3bD»,
«Mnunoamanranuny, «O0mas nerenepanus», «IBuxyime cuibl sBomouny, «Kapra-cxema
Mapuipyta  myremectBus Y. HapBuHay, «boppba  3a  cylecTBOBaHUEY,
«I[Ipucnoco6eHHOCTh OpPraHHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUe»,
«IKOJOTHYECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Ppa3IMYHBIMU THUIIAMHU OKpPAcKH, Ha0Op
IUIOJIOB M CeMsH, KoJuleKius «lIpuMepsl 3allUTHBIX TPHUCIOCOOIECHUN Yy KUBOTHBIXY,
Mozienb «OCHOBHBIE HAIPaBJICHUS IBOJIIOLUN», 00bEMHasE Mozenb «CTpoeHue roJIoBHOTO
MO3ra MO3BOHOYHBIX.

buoreorpaduueckas kapra mupa, Koymekuus «DopMbl COXPAaHHOCTH HCKOMAEMBIX
)KUBOTHBIX U pacTeHui», Mozenb ammiukanusa «llepekpéct Xpomocom», BIaKHBIC
npenapathl «Pa3BuTHe HacekoMoro», «Pa3BuTue JArymKuy, Mukporpenapar «J{po3odumrar
(HopMma, MyTanu GOpMbI KPbUIBEB U OKPACKH TEJA).

JlaGopaTopHble M paKTHYEeCKHe PadoThI:

JlabopaTtopnas padota Ne 1. «CpaBHeHHE BU0B 110 MOP(OIOTUUECKOMY KPUTEPHUIOY.

Jlaboparopnast pabora Ne 2. «Omnmcanue NPUCTIOCOOJICHHOCTH OpraHm3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHUE U Pa3BUTHE )KM3HU HA 3em.ie.

JloHayuyHble TpEACTaBIEHUS O 3apOXKJICHUM KU3HU. HayuHble TruUnorTessl
BO3HUKHOBEHMSI KM3HM Ha 3emje: a0uoreHe3 W MaHCIepMHs. XUMHUYECKas SBOIIOIUS.
AOUOreHHBI CHHTE3 OPraHMYEeCKUX BEIIECTB M3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE
MOJTBEPKACHUE XUMUYECKOH »Boyonuu. HadanpHble 3Tanbl OMOJOTHYECKOM HBOJIIOLMH.
['unoresa PHK-mmpa. ®opmupoBaHne MeMOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBEHHE
npoTokiieTku. [lepBble KIETKU U UX 3BOJOLUSA. DOPMUPOBAHME OCHOBHBIX TPYIII JKUBBIX

OpraHU3MOB.



Pa3Butne xu3Hum Ha 3emie 1o 3paM u nepuojgam. Karapxeid. Apxelickas u
nporepo3oiickas Ipel. [lameosolickas spa U e€ mepuojbl: KeMOPUUCKHUH, OpJOBUKCKUM,
CUJIypUHCKUH, J€BOHCKHUM, KAMEHHOYT OJIbHBIN, IEPMCKHM.

Mes3o30¥cKas 3pa 1 €€ IepUoibl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3oiickas spa u €€ nepuo/ipl: MajleOreHOBbIN, HEOT€HOBBIN, aHTPOIOT€HOBBIN.

XapakTepucThKa KiIuMaTa M TeOoJOTHMYeCKuX mpoueccoB. (OCHOBHBIE 3Tarbl
ABOJIIOLIMM PACTUTENBHOTO M >KMBOTHOTO MHpa. ApoMop(]o3bl y pacTeHU M >KMBOTHBIX.
[losiBieHME, pacUBET U BBIMUPAHKE TPYIIN )KMUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak oOTpaxkeHue HBomtound. (OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIOIMS  4eloBeKa. AHTpPOIONOrMs Kak Hayka. Pa3BuTue mpeacTaBiIeHUN O
IIPOMCXOXKACHUU YelloBeKa. MeTtonpl u3ydeHus aHTponoreHe3a. CxoacTBa M pas3iinuusd
YeJIOBEKa U KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHUE YeTIOBEKa.

JBuwxyumme cuibl ((akTopsl) aHTponoreHeza. HacnencTBeHHas W3MEHUYMBOCTH U
ecTecTBeHHbIH 0TOOp. OOIIecTBEeHHBIN 00pa3 JKU3HU, HW3TOTOBIEHWE OpYIud Tpyna,
MBIIICHHUE, PEYb.

OcCHOBHBIE CTaguM W BETBH DBOJIIOIMU YEJIOBEKA: aBCTPAJONMUTEKH, UeoBek
yMenbiid, YemoBek npsaMoxoasumui, YeroBeK HeaHAEpTAIbCKUM, YenoBEK pa3yMHBINU.
Haxonkyn ucKoOmaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAHMs, 00JIACTh pPAacIpOCTPaHEHUS,
00BEM IrOJIOBHOTO MO3ra, 00pa3 *KHU3HHU, OPYAUS.

Yenoseueckue pacbl. OCHOBHBbIE OONbIIME pachkl: €BpOINEOUAHAs (eBpas3uiickas),
HErpo-aBCTpaJoOUIHas (3KBAaTOpUAIbHAs), MOHTOJIOMIHAS (a3UaTCKO-aMepUKaHcKasi). YepTsl
IPUCTIOCOOICHHOCTH TPEICTaBUTENIeH YEeIIOBEYECKHX pac K YCIOBHUSM CYIIECTBOBAHHUA.
EnuncTBO yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpanum:

[Toptpetsr: ®@. Penn, JI. [Tactep, A. K. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmuiel U cxembl: «Bos3uukHoBenue CoaHeuHOH cucTeMbl», «Pa3Butue
OpraHUYEeCKOro MUpPay, «PacturenpHas KJIETKa», «KuBoTHas KJIETKa»,
«IIpokapuoruueckass kinetka», «CoBpeMEeHHass CUCTEMa OpPraHUuvecKoro  MUpay,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHHS YEJIOBEKAa M YEJIOBEKOOOpA3HBIX 00E3bSHY,

«OCcHOBHBIE MeECTa MaJICOHTOJOTHYSCKHX HaXOJOK IPECIAKOB COBPCMCHHOI'O YCJIOBCKaA»,



«/peBuenmme moan», «Jpesuue moan», «llepBbie coBpemMeHHble a0am», «Hdenoseueckue
pacbD.

O6opynoBanue: Mymsbku «lIpoucxoxaenue uvernoBeka» (OIOCTHI aBCTPAIONUTEKA,
NUTEKAHTPOIa, HEaHJepTaliblla, KPOMAaHbOHIA), CJICNKH WM H300paKeHUs KaMEHHBIX
opyauii epBOOBITHOIO YeJloBeKa (KaMHU-4ONIEPHI, pyOuna, cKkpebia),
reoXpoHoJIoThYecKas Tabauia, KouieKus «DopMbl COXPAaHHOCTH UCKOMAEMBIX >KUBOTHBIX
Y PACTCHUIN.

JlabopaTopHble U IpaKTHYeCKUE PadoThI:

[Ipaktuyeckass padora Ne 1. «M3yueHHe HCKOMAEMbIX OCTATKOB PACTEHUU W
KUBOTHBIX B KOJIJIEKLIASIX).

DKCKypcust «DBOJIONUS OPTaHUYECKOT0 MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHBIH
WIM KpaeBeIUeCKU My3ei).

Tema 3. Opranu3mbl 1 OKpyKa0IIas cpeaa.

DKojorusi Kak HayKka. 3aJaud W pas3jeibl AKOJIOTMU. MeToabl 3KOJOTMYECKUX
uccaeq0oBaHUM. DKOJIOTMYECKOe MUPOBO33PEHHE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOWTaHMS OpPraHW3MOB: BOJHAs, HA3eMHO-BO3/YyIIHAs, IIOYBEHHAs,
BHYTPUOPTraHU3MEHHAS.

Okonorudyeckue  ¢akrtopel.  Knaccudukammss  9KOJOTHYECKUX  (PaKTOPOB:
abuoTuyeckue, OMOTUYECKUE U aHTpOINOreHHble. JleficTBue sKonormdeckux (paxTopoB Ha
OpraHU3MBlI.

AOuoTtudeckue (GakToOphel: CBET, TEMIepaTrypa, BIAXHOCTh. DOTONEPUOTU3M.
[Tpucnocobnenuss OpraHu3MOB K JEHCTBUIO abuoTH4eckux ¢akTopoB. buonornyeckue
PUTMBI.

buotuueckue ¢aktopel. Buapl OHOTHUECKHMX B3aMMOJECUCTBUN: KOHKYPEHIIUS,
XMITHUYECTBO, cUMOMO3 u ero ¢Qopmbl. Ilapasutusm, Koomepamus, MyTyajlu3M,
KOMMEHCaIN3M (KBapTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAIM3M, HEUTpalIu3M. 3HAUCHUE
OMOTHMYECKUX B3aMMOJEHCTBUM I CYLIECTBOBAHMS OpPraHU3MOB B  INPUPOJHBIX
CO0O0IIeCTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKHU MHonyssiuui. OCHOBHBIE ITOKA3aTelu MOMYJISLUU:
YHUCJIEHHOCTb, IJIOTHOCTh, POKIa€MOCTb, CMEPTHOCTb, INPUPOCT, Murpauus. JluHamuka
YHCIIEHHOCTH MOMYJISALNU U €€ perysuus.

JdeMoHcTpanum:



[Moptpetsl: A. 'ymGonbar, K. @. Pynwe, O. ['ekkens.

Tabmuubr u cxembl: kapra «lIpupoansie 30HBI 3emian», «Cpeapl oOUTaHUS
opranu3zMoBy, «Dortonepuoausm», «llonmynauum», «3aKOHOMEPHOCTH POCTa YHUCIEHHOCTHU
nonyusauuu HHQy3opun-Tydenskny, «llumespie nenu».

JlaGopaTopHble M NpaKTHYECKHEe PadoThI:

JIabopatopnast paborta Ne 3. «Mopdonoruueckne 0COOEHHOCTH paCTeHUN U3 Pa3HbIX
MECT OOUTaHUS».

JIabopaTtopHast pabora Ne 4. «BnusHMe cBera Ha POCT M Pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktnueckas padora Ne 2. «llomcu€r MIOTHOCTH MOMYJISUUNA pPa3HBIX BHJIOB
pacTeHui».

Tema 4. Coo0miecTBa 1 IKOJTOTHYECKHE CHCTEMBI.

CoobmecTtBo opranu3smMoB — OuoneHo3. CrTpykTypbl OuoleHo3a: BUAOBaf,
IpOCTpaHCTBEHHas!, Tpopuueckas (nuiesas). Buasl-nomuHanTsl. CBsi3u B OMOLIEHO3E.

Okonoruyeckue cucreMsl (3xocuctemsl). [loHsTe 00 3KOCHCTEME U OHOTEOLEHO3E.
@OyHKIIMOHATIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: INPOIYLEHTHl, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopoT BelecTB U MOTOK 3HEPTHM B dKocucteMe. Tpoduueckue (MUILEBbIE) YPOBHU
skocuctembl. Ilumessie nenu u cetn. OCHOBHBIE MMOKa3aTeNU JKOCHCTEMBI: OuoMmacca,
OPOAYKIHSA. DKOJOTUYECKUE MUPAMUAbL: MPOAYKLIHUH, YUCICHHOCTH, OruomMacchl. CBoiicTBa
HKOCUCTEM: YCTOMYHMBOCTh, CAMOPETYJIALMs, pa3BuThe. CyKueccus.

[IpuponHble SKOCHCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCUCTEMA XBOWHOIO WIIN
HIMPOKOJIMCTBEHHOTI'O JIECa.

AHTpPOIIOTEHHBIE YKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y pOodKocucTeMbl. bruonornyeckoe
U XO3SMCTBEHHOE 3HaY€HUE arpo3KOCHUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (dakrop  ycroiumBoctH  dkocucteM. CoxpaHeHHe
OMOJIOrMYecKOro pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'pannibl, coctaB u cTpykrypa Ouocheps.
Kupoe BemectBo U ero Gpynkunn. OcodbeHHOCTH OGuocdepbl Kak r100aTbHON SKOCUCTEMBI.
Jlnnamudeckoe paBHOBECHE U 00paTHas CBsi3b B Onocdepe.

KpyroBopoTs! BemiecTB 1 OMOT€OXUMUYECKHE LUKIIBI AIEMEHTOB (yriiepoja, a3oTa).

3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.



YemoeuectBo B Omocdepe 3emin. AHTpONOreHHbIE W3MEHEHUS B Ouocdepe.
['moGanpHbIE SKOTOTHYECKHE MTPOOIEMBI.

CocymiecTBoBaHue Mpupoasl 1 yenoBedecTBa. CoxpaHeHue OMopazHOOOpasus Kak
OCHOBa ycroitunBoctu Ouocdepsl. OCHOBa pallMOHAIBHOTO YIPaBICHUS MPUPOIHBIMU
pecypcamu M X UCHOJIb30BaHKE. JloCTHKEHNS OMOJIOTUU M OXpaHa MPUPOIbI.

JleMoHcTpanuu:

[Hoptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuet u cxemsl: «[lumeBsie 1enu», «bUOIEHO3: cOCTaB W CTPYKTypay,
«IIpuponusie coobmecTBay, «llenu nmutanusy», «konoruueckas nupamuaa», «buocdepa u
YeJIoBEK», «IKOCHUCTEMa IIMPOKOJIUCTBEHHOTO Jieca», «IKOCHUCTEMa XBOMHOIO Jiecay,
«buornieno3 Bomoémay, «ArporeHo3», «lIpumepHble aHTpONOreHHbIE BO3IACHCTBUS Ha
npupoay», «BakHelIne NCTOYHUKH 3arps3HEHUS BO3]yXa W TPYHTOBBIX BOI», «[louBa —
BaKHEHIIasi cocTapisitomas Ouocdepb», «DakTopsl Aerpaganuu mouBy», «llapHUKOBBIN
apdexr», «DakToppl pagMOaKTUBHOrO 3arpssHeHus Ouocdepwi», «OOmas CTpyKTypa
ouochepsr», «Pacmpoctpanenue xuzHu B Ouochepe», «O30HOBBIN 3KpaH OHocheps,
«Kpyrosoport yraepoaa B 6uochepe», «Kpyropopot azora B mpupoae».

OGopynoBanue:  Monenb-anmmiukanus  «Tunuunele  OMOLIEHO3BI», TepOapuit
«PacturenpHble  cooOIecTBa», KoJUleKIuu «buoreHo3», «Bpeautenn BakKHEHIIMX
CEeJIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOdapud M KOJUIEKIUM pAcCTEeHUH U >KMBOTHBIX,
NpUHAJISKAIME K pPa3HbIM HKOJIOTMYECKHM TpyIaM OJIHOTO BuAa, KpacHas kHura

Poccutiickoit deneparnnn, n300pakeHUst OXpaHsIEMbIX BUIOB PACTCHUHN U )KUBOTHBIX.



IINIAHUPYEMBIE PE3VJBTATBI OCBOEHHUA IIPOI'PAMMBI 11O
BUOJIOT'UA HA BA3OBOM YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUSA

Cornacio ®I'OC COO, ycraHaBnuBalTCs TpeOOBaHUSA K pPe3yJbTaTaM OCBOEHUS
oOydJaImuUMHCS ~ TpOorpaMM  CpeAHero  obOmero  oOpa3oBaHUSA:  JIMYHOCTHBIM,
MeETaIpeIMETHBIM U TPEAMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHBI

B cTpykType TMUHOCTHBIX Pe3yNbTaTOB OCBOCHUS MpeaMeTa «bromorus BblAeIeHbI
CIIEIYIOIINE COCTABJISIONIME: OCO3HAHHME OOYYArOIMIMMHCS POCCHUICKON TIpaskJaHCKON
UJEHTUYHOCTH — FTOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIIPEEICHUIO,
HaJU4YMe MOTHBAIIMU K OOyYEHHIO OWOJIOTHHU, IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX
yOeXKIeHUI JUYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH M HUCTOPUYECKUX TPAIUIIUN
pa3BUTUSL  OWMOJIOTMYECKOTO0 3HAHMS, TOTOBHOCTh M CHOCOOHOCTH  OOy4YaroIIMXCs
PYKOBOJACTBOBAaTbCSI B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH,
MPUCYIIUMH  CHUCTEME  OHOJIOTMYECKOTO  O00pa30BaHHUs, HAJIMYUE DKOJIOTHYECKOTO
MIPABOCO3HAHHUS, CTIOCOOHOCTH CTABUTH I[EJIH U CTPOUTD KU3HEHHBIC IIAHBI.

JInuHOCTHBIE PE3YIbTAaThl OCBOCHUS IIpeaMeTa «bruoorus» J0CTUTal0TCs B €JUHCTBE
y4eOHOW ¥ BOCHIHTATENBHOM JCATEILHOCTH B COOTBETCTBHM C TPaJAUIIMOHHBIMU
POCCUICKMMH  COLUMOKYJIbTYPHBIMHU, HCTOPUYECKUMHU U  JAyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMH, TIPUHSITHIMHU B OOIIECTBE MPaBUIaMU U HOPMaMH MOBEICHUS U CIIOCOOCTBYIOT
mpolieccaM CaMOINO3HAaHMS, CAMOBOCHHUTAHUS M CAMOPA3BUTHUSA, Pa3BUTUS BHYTpPEHHEU
MO3UIIMH JIMYHOCTH, TATPUOTU3MA, YBAKCHHS K 3aKOHY U MPABOIMOPSIKY, YEIOBEKY TpyJa U
CTapiieMy TOKOJEHHUIO, B3aUMHOTO YBaKEHHs, OCpPEKHOTO OTHOIIECHUS K KYJIbTYPHOMY
HACJIEIUIO U TPAAULMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickonn denepanuu, npupoae
1 OKpYXaroUIen cpee.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHs Yy4yeOHOro mnpeamera «bBHOTOTHS» TOIKHBI
OTpakaTb  TOTOBHOCTb U CIIOCOOHOCTh ~ OOydYaromuxcs  PyKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JTUYHOCTH, CUCTEMOUW IIEHHOCTHBIX OPHECHTAIIHIA,
MO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSIM
pOCCUICKOTO OOIIECTBA, pACHIMPEHUE >KU3HEHHOTO OIbITa WM OMbITA JEATEILHOCTH B
Mpoliecce pealu3allii OCHOBHBIX HAMpaBJICHUNA BOCHUTATEIBHOM [EATENbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIHMTAHMA:



chOpPMHUPOBAHHOCTh TPAKIAHCKON TIMO3ZUIIMHA OOYYaromerocsi KakK aKTUBHOTO W
OTBETCTBEHHOT'0 YJIEHA POCCUICKOTO O0IIECTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX NpaB U OOS3aHHOCTEH, YBa)KCHHE 3aKOHA W
MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOM JEATETbHOCTH MPU CO3JAHUU Y4EOHBIX
MPOEKTOB, PEHICHHH Y4YeOHBIX U IM03HABATENBHBIX 3a/1a4, BHIIOJHEHUU OHOJIOTHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEIENSITh COOCTBEHHYIO TO3UIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM XM3HU U OOBICHSATH €€

YMEHHUE YYUTHIBAaTh B CBOMX JIEUCTBUSAX HEOOXOAMUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSL JIIOJIEM C pa3HBIMU YOEXKICHUSIMH, KYJIbTYPHBIMU IICHHOCTSAMH U
COLMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJIHEHUS Y4YEOHBIX,
MMO3HABATEJILHBIX W HMCCIEIOBATENBCKUX 3aJ]1a4, YBAXXUTEJIBHOTO OTHOLICHUS K MHEHUIO
OTIMOHEHTOB MPHU 00CYKICHUU CITIOPHBIX BOMTPOCOB OMOJIOTHYECKOTO COJEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJOHTEPCKON NESITENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAaHHOCTh POCCHUHCKOM TPaKTAHCKOW HWIACHTUYHOCTH, IAaTPHOTHU3MA,
YBAKEHUS K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH niepes PoauHoOM, ropaocTH 3a CBOM
Kpaii, CBOI0 PoauHy, CBOM A3BIK U KYJIBTYPY, IPOILLIOE U HACTOSIIEE MHOTOHAIMOHAJIBHOTO
Hapozaa Poccuu;

LIECHHOCTHOE OTHOILIEHUE K IPUPOJAHOMY HACIEAUIO U IAMSITHHUKAM IPUPOIBI,
JIOCTHKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUSIX, TPYAIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJl POCCHUICKMX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMONOTHH, TIOHMMAaHHS 3HAYEHHUS] OMOJOTMU B TO3HAHWM 3aKOHOB TPUPOJIBI, B KU3HU
YeJIOBEKa U COBPEMEHHOT'0 O0IIIECTRA;

ujeitHas yOexJAEHHOCTh, TOTOBHOCTh K CIykeHHI0 u 3amure OTtedecTsa,
OTBETCTBEHHOCTH 32 €T0 CYyABOY;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HAHMUE JYXOBHBIX LIEHHOCTEW POCCUIICKOTO HAPOJa;

C(l)OpMI/IpOBaHHOCTI) HPaBCTBCHHOI'O CO3HAHUSA, STUHYCCKOI'O ITOBCACHU A,



CIIOCOOHOCTh ~ OLIEHMBATh CHUTYallUl0 W MPUHUMATh OCO3HAHHBIE PEILCHUS,
OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JUYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYUBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENISM, CO3JIaHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHATHS LEHHOCTEM CEMEWHOW >XU3HM B COOTBETCTBUU C TPAJHUIUSIMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ICTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas OSCTETHKY OBITa, HAYy4YHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHHUE YMOLIMOHATIEHOTO BO3ICHCTBHUSA KUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHHUE MPOSBIISATH
KauecTBa TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnuUTaHHMs, (oOpMHUPOBAHUS KYJIbTYPbI 3A0POBbS U
IMOLMOHAIBHOIO 0JIATOMOJIYYHSA:

MMOHUMAaHWE W pean3allds 3J0POBOTO M 0Oe30macHOro oOpa3a KU3HH (3J0POBOE
MUTaHUE, COOJIOJICHUE THTHCHHYECKUX IIpaBWJI M HOPM, COalaHCHPOBAHHBIM pPEKHUM
3aHSATUN M OTHABIXA, PETYJsipHas Pu3nueckass akTUBHOCTH), O€PEKHOTO, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3HMUECKOMY M IICUXUYECKOMY 3/I0POBbIO;

MOHUMAHHUE I[ICHHOCTH MPaBWUJI WHIAWBUIYAIHHOTO U KOJUICKTUBHOTO OE€30MacHOTO
MOBEJICHUS B CUTYaIIUSIX, YITPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOACH;

OCO3HAHWE TIOCJIEACTBUH W HENPHUATUS BPEIHBIX MPUBBIYEK (ymoTpeOaeHus
aJIKOT0JIsl, HAPKOTUKOB, KypEeHHUS);

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HaHHE IIEHHOCTH MacTEpPCTBa, TPYI0II00uE;

FOTOBHOCTh K AaKTUBHOM JICSITEIbHOCTHM TEXHOJIOTUYECKOM H©  COLUUAIBHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh HWHUIMHUPOBATh, IJIAHUPOBATH M  CaMOCTOSTEIIBHO
BBITIOJIHSTH TaKYIO JIEATEIIbHOCTD;

WHTEpeC K pa3audyHbiM cdepam mnpodecCHOHATbHONW ACSATEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oynymiel mpodeccnr W pealn30BBIBATH COOCTBEHHBIC
JKU3HCHHBIC TUJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOPA30BaHUIO HA MPOTSKEHUHU

BCEM KU3HU,



7) IKOJIOTUYEeCKOT0 BOCTIMTAHUSA:

AKOJIOTHYECKH IIesiecoo0pa3Hoe OTHOIICHHE K MPHUPOJE KaK MCTOYHMKY >KU3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

NOBBIIEHUE  YPOBHA  DKOJIOTMYECKOW  KYJIbTYpbl:  NPUOOpETEHHE  OMbITa
MJIAHUPOBAHUSL TIOCTYNKOB W OLICHKU KX BO3MOXHBIX MOCIEACTBUN JUIsI OKpYXaIoIlen
Cpelbl;

OCO3HAHUE TJI00ATBHOTO XapaKTepa YKOJIOTHYECKUX MPoOJIeM U MyTel UX pelleHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MpUOOpeTaeMble MpU HM3YYEHUH OHMOJOTHUU 3HAHUSA U
YMEHHUSI TPU pEHIeHHH MpoOJieM, CBS3aHHBIX C pPalMOHAIBHBIM MPUPOIONOIH30BAHUEM
(cobmroieHre paBuIl MOBEJICHUS B IPUPOJIE, HAMPABICHHBIX Ha COXPAHEHHE PaBHOBECHUS B
HKOCHCTEMAaX, OXPaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HEMPUSITHE JEHCTBUM, MPUHOCAIINX BPEJ OKPYKAIOIICH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEeOJIaronpusITHIC HKOJIOTHUECKHE MOCIIEJICTBUS
MPEAIPUHUMAEMBIX JEUCTBUNA U MPEAOTBPAIIaTh UX;

HaJIM4YMe Pa3BUTOTO IKOJIOTMUYECKOTO MBIIIJICHUS, YKOJIOTUYECKON KYJIbTYphI, OIbITa
NESITENPHOCTH  DKOJIOTUYECKON HAMpaBIEHHOCTH, YMEHHsS PYKOBOJICTBOBATHCSI HUMHU B
MMO3HABATEILHOM, KOMMYHUKATUBHON M COIMAIBHONW MPaKTUKE, TOTOBHOCTH K yYacTHIO B
MPAKTUIECKOU JEATEINHHOCTH YKOJIOTHUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'O MO3HAHUS:

c(hOpMUPOBAaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd M OOINECTBEHHOW TMPAaKTUKH, OCHOBAaHHOTO Ha JUalore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAaHUE SI3BIKOBOM W  UYUTATENIIbCKOW KYJIbTYpbl KaK CpelICTBa
B3aUMOJICHCTBUSI MEX1Y JIFOJbMU U TMO3HAHUS MUPA;

MOHUMaHHe creruuKy OMOJOTUU KaK HayKH, OCO3HaHUs €€ poiu B (POPMUPOBAHHUH
pallMOHATFHOTO HAyYHOTO MBINIJIEHUS, CO3JaHUU IIEJIOCTHOTO TPEJCTaBICHUs 00
OKpY)KaIOIIEM MHpPE KaK O €IWHCTBE MPUPOJIbI, YeJOBEKa M O0OIlecTBa, B MO3HAHUU
MIPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXpaHEHHUs MMPUPOTHOTO PABHOBECHS;

yOSKIEHHOCT B 3HAYUMOCTH OHWOJIOTHM JJIi COBPEMEHHOW IIMBWJIM3AIUU:
obOecriedeHUs] HOBOTO ypPOBHS  Pa3BUTHUS  MEJWIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pEIIaTh PECYpCHbIE MPOOJEeMBbl Pa3BUTHS YETOBEYECTBA,

MOWCKa MyTeH BBIXOJA U3 IIIOOATBHBIX HKOJIOTUYECKUX MPoOIeM U oOecreueHus nepexoa



K YCTOWYMBOMY pa3BUTHIO, PALMOHAIBHOMY HCIOJB30BAHUIO IPHUPOJHBIX PECYPCOB U
(OopMHPOBAHHIO HOBBIX CTAHJAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHUI B LIENSAX IOBBIIMICHUS
o0mel  KyJabTypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTHM, KaK COCTaBHOM 4acTH
(YyHKIMOHATIBHON rpaMOTHOCTH O0y4aromuxcs, popMupyeMoil Npy n3y4eHUH OUOJIOTHH;

IOHUMaHHE CYLIHOCTU METOJ/IOB IO3HAHUS, NCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CHIOCOOHOCTH HCIOJIB30BaTh IMOJy4YaeMble 3HAHUS U1 aHajdu3a U OOBSCHEHUS SBJICHUUN
OKPY’KaIOILEro MUpa U MPOUCXOMALINX B HEM M3MEHEHUH, yMeHHe JienaTh 000CHOBAaHHbBIE
3aKJIIOYEHHUsS] HAa OCHOBE Hay4HbIX ()AaKTOB M HMEIOIIMXCS JAHHBIX C LIEJbI0 MOJTY4YEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENILHO MCIIOJIb30BaTh OMOJIOIMUYECKUE 3HAHUS Ui PeIleHUs
po0JieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HaHME IIEHHOCTH HAay4YHOH JeATEIbHOCTH, TOTOBHOCTb  OCYIIECTBISATh
IPOEKTHYIO U UCCIIEI0BATENbCKYIO ACSITENIbHOCTh MHAUBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTH U CIIOCOOHOCTBH K HENPEPHIBHOMY 00pa30BaHMIO U caMOOOPa30BaHUIO, K
aKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O OHOJOTMM B COOTBETCTBUU C >KM3HEHHBIMU

NOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble  pe3yiabTaTbl OCBOEHHs ydyeOHoro mnpeamera «buonorus»
BKJIIOYAIOT:  3HauYuMble Uil (OpPMHpPOBAaHUS  MHUPOBO33PEHUS  OOydarOMIMXCS
MEXIUCIUILTUHAPHBIE  (MEXMpPEIMETHbIE)  OOIlIEHAyYHbIE  TIOHSATHS,  OTPaKaOIINe
I[EJIOCTHOCTh HAYYHOW KapTUHBI MUpa U CICHU(PUKY METOJOB MO3HAHUS, UCIIONH3YEMbIX B
€CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs, SBJIEHUE, MPOIIECC, CUCTEMA, Hay4YHbIH (akT,
OPUHIUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs, HCCieloBaHue, HaOII0JeHHE,
U3MEpEeHue, OKCIepUMEHT MW  JIPyruxX), yHHUBepcajbHble  yueOHble  JEHCTBUSA
(To3HaBaTeNbHbIC, KOMMYHHKATUBHBIC, PETYISTUBHEIE), oOecneunBarone GopMupoBaHue
(GYHKIMOHABHON IPAMOTHOCTH U COLMATBHOW KOMIETEHIIMH 00YyYaronuXxcs, ClIoCOOHOCTh
00y4JarIMUXCs MCMOJIb30BaTh OCBOEHHBIE MEXAMCLMIUIMHAPHBIE, MHPOBO33PEHUYECKUE
3HAHUS U YHUBEPCAIbHbIC YUeOHbIE IeCTBUS B IO3HABATEILHOMN M COIUATBHON TTPAKTHKE.

MeranpenMeTHble  pe3ylbTaThl  OCBOEHUS  NPOrpaMMbl  CpEJHEro  OO0IIero

O6pa3OBaHI/I${ AOJIKHBI OTPAKaTh:



OByageHne yHuBepCcaJbHbIMH Y4eOHBIMH NM03HABATEIbHBIMH ACHCTBUSIMU:

1) 6a3oBble JOrHYeCKHE TIeHCTBHA:

CaMOCTOSITENBHO (OPMYIHPOBATh U aKTYaIM3UPOBATH MPOOJIEMY, pacCMaTpPUBATh €€
BCECTOPOHHE;

MCIIOJIb30BAaTh MPU OCBOEHUM 3HAHUN MPHUEMBI JIOTMYECKOTO MBIILIEHUS (aHaIN3a,
CHUHTE3a, CpaBHEHMs, Kiaccupukanuu, o00OUIEHNs), PACKPHIBATh CMBICI OHMOJIOTMYECKHX
HNOHATHM (BBIAENATh HMX XapaKTE€pHble NPHU3HAKM, YCTAHABIMBATh CBSI3M C JIPYyTUMU
MOHSATHSMH ),

ONPEEIIATh LIENU JEATENBHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUHU UX JOCTHKECHMS,
COOTHOCHUTD PE3YNbTATHI ACSITEILHOCTH C TOCTABICHHBIMU LIEJISIMH;

UCIOJIb30BaTh OMOJIOrMUECKUE MOHATHS ISl OObICHEHUS (PaKTOB U SIBJICHUN KMBOMN
PUPOJIBI;

CTPOMUTDH JIOTMUECKUE PACCYXICHHUS (MHIYKTUBHBIC, ACIYKTHUBHBIC, 110 aHAJIOTHUH),
BBISBJISITh  3aKOHOMEPHOCTH M NPOTHUBOPEYUS B  PACCMATPUBAEMBIX  SIBJICHMSIX,
(bopMyIHpPOBaTh BHIBOBI M 3aKJIIOUCHMUS;

IIPUMEHATh CXEMHO-MOJEIBHBIE CPEICTBAa Uil IPEACTABICHUS CYIIECTBEHHBIX
CBA3€H M OTHOIIEHMH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKkKe MPOTUBOPEUUi
pPa3HOro POja, BBISIBICHHBIX B Pa3IUYHbIX HHPOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUTAaH pEIHICHUS MPOOJeMBbI C YYETOM aHajdu3a HMEIOIIUXCS
MaTEpHUATIbHBIX U HEMATEPUAIILHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JESITEIIbHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIHTATOB LIETISM,
OLICHMBATh PUCKH ITOCJIEACTBUN JEATENBHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pabOTy B YCIOBHSX pPEATbHOTO, BHUPTYaJbHOI'O U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE IPU PELLICHUH KU3HEHHBIX NPOOIIEM.

2) 6a30BbIe HCCIe0BATEIbCKHIE NeiiCTBUS:

BJIQ/IETh HAaBBIKAMU Y4EOHO-MCCIEAOBATEIbCKOM M TPOEKTHOH JIEATEIbHOCTH,
HaBbIKAMU pa3pelieHusi mpobiieM, CIOCOOHOCTHIO W TOTOBHOCTBHIO K CaMOCTOSITENIbBHOMY
IIOMCKY METOJOB pELIEHUS NPAKTUYECKUX 3a/]ay, NPUMEHEHHIO pa3JInYHbIX METOJIOB

MMO3HAHUS;



WCIIOIb30BATh Pa3UYHbIE BUJIbI JEATEIHOCTU MO MOJYYEHHI0 HOBOT'O 3HAHUS, €ro
WHTEpIpeTaIuy, TPeoOpa30BaHUIO U MPUMEHEHHIO B YICOHBIX CUTYAIUAX, B TOM YHCIIC TIPH
CO3/IaHUU YYEOHBIX U COIIMAIBHBIX TPOCKTOB;

dbopMupoBaTh HAyYHBIH THUI MBIIIJIEHUS, BIAJAeTh HAYYHOM TEPMHUHOJOTHEH,
KJIIOUEBBIMH ITOHATHUSIMH U METOJIAMM;

CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIBbHOM JIEATEIHHOCTH
Y KU3HEHHBIX CUTYaIUAX;

BBISIBIIATh TPUYUHHO-CJICJACTBEHHBIC CBSI3M M aKTyaJIH3UpPOBATh 3a7ady, BBIJIBUTATH
TUNoTe3y €€ pEeIIeHUs, HaXOJUTh apTyMEHTHI JJis J0Ka3aTelbCTBa CBOUX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHNUS,

aHAJM3UPOBATh IIOJyYCHHBIC B XOJ€ PCIICHHS 3aJa4dl Pe3yJdbTaThl, KPUTHYCCKU
OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OICHKY HOBBIM CHUTYaIlUsSIM, OLICHUBATh MIPHOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH IIEJICHATPABICHHBIN MOUCK MEPEHOCA CPEACTB U CIIOCOOOB JICHCTBUS B
npodeCCHOHATBHYIO CPEyY;

yMETh IEPEHOCUTh 3HAHWsA B TI03HABATCIBPHYID M IPaKTUYECKyH 00JacTu
KH3HEACATCILHOCTH;

YMETh HHTETPUPOBATH 3HAHMS M3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC WJICH, MpEJjiaraTh OpUTHHAIBHBIE MOAXObl U PEIICHHS, CTABUTH
poOJIeMBI M 3a]1a4H, TOMYCKAIOIINE aTbTCPHATHBHBIC PEIICHHUS.

3) padora ¢ unopmanueii:

OPHUCHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HMHPOpMAIMu (TEKCTe YydeOHOro
mocoOusi, HayIHO-TIOMYJIIPHOW JUTEpaType, OMOJOTHUYECKUX CIIOBApSAX M CIPABOYHHMKAX,
KOMITBIOTEPHBIX 0a3zax maHHBIX, B VIHTepHeTe), aHaIu3upoBaTh MHGOPMAIUIO PA3TIAYHBIX
BUJIOB W (GopM TMpeACTaBICHUS, KPUTHYCCKH OICHHBATh €€ JOCTOBEPHOCTh W
HEMPOTUBOPEUUBOCTH;

(bopMyHpOBaTh 3aMpPOCHl U MPUMEHATh Pa3IUYHBIE METOMBI MPHU MOUCKE B 0TOOpE
ounonornueckoit nHGoOpMaIuu, He0OOXOAMMOM /IJIs BHITIOTHEHUSI YU€OHBIX 3a]1a4;

npuodperarhb OITBIT HCITOJI30BAaHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEpPLICHCTBOBATh KYJbTYpPY aAKTHUBHOTO MCIOJIb30BAHUSI PaA3IUYHBIX

ITIOMCKOBBIX CUCTEM,



CaMOCTOSITEIPHO BBIOMPATh ONTUMAIBHYIO (OpMY MpencTaBiIeHUS OUOIOTUYECKOM
nHpopMmanuu (cxeMbl, rpadUKH, THArPaMMBbl, TAOIHIIBI, PUCYHKU U IPYTOE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B Kau€CTBE CPEJICTBA MpU paboTe ¢ OMOIOTrHYECKOU
uHpoOpMalUel: TPUMEHITh XUMHUYECKHe, (PU3NYECKHEe M MaTeMaTHYeCKHe 3HaKu |
CHUMBOJIBI, (PopMyIbl, a0OpeBUaTypy, HOMEHKIATYPY, MCIOIB30BaTh M MPEeoOpPa30BLIBATH
3HaKOBO-CUMBOJIMUECKHE CPEACTBA HATTISITHOCTH;

BIIAJICTh HaBBIKAMH PACIIO3HABAHWSI W 3aIlIUTHl WHGOpManuu, WHHOPMAIMOHHON
0€301MacCHOCTH JINYHOCTH.

OBiajeHle YHUBEPCAJbHBIMH KOMMYHUKATHUBHBIMHU A€HCTBUSIMU:

1) oO1eHue:

OCYIIECTBJIATh KOMMYHHMKAIIMM BO BceX cdepax >KU3HH, aKTUBHO Yy4acCTBOBAaTh B
JMaNioTe WM JUCKYCCHH IO CYIIECTBY 00CY)XKIaeMoW TeMbl (YMEHHE 3a/aBaTh BOIPOCHI,
BBICKA3bIBATh CYXKJIEHUS OTHOCUTEIHHO BBHITIOJIHEHUS MpeajaraeMon 3ajJadyu, YYUTHIBATh
WHTEPECHI ¥ COTJIACOBAHHOCTh IMO3HUIIMNA JPYTUX YIaCTHUKOB JINAJIOTa WA JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CPEACTBA OOIICHUS, TIOHUMATh 3HAYCHHE COIUATBHBIX
3HAKOB, TPEINOCHUIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CHUTYyallud, YMETh CMsT4aTh
KOH(JIMKTHI U BECTH TIEPETOBOPHI;

BIQJCTh PpA3UYHBIMU Ccroco0aMu OOIIEHUST W B3aUMOJICUCTBHSI, TOHUMATh
HAMEPCHHsI JIPYTUX JIIOJICH, MPOSBIATH YBaXXKUTCIBHOE OTHOIICHHE K COOCCEeTHUKY U B
KOppEeKTHOH (hopme HOpMyTUPOBATH CBOU BO3PAKEHUS,

Pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOKO TOYKY 3PCHHS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAs 1eATeJIbHOCTh:

MMOHUMATh M MCIOJb30BaTh MPEUMYIIESCTBA KOMAHIHON ¥ WHIUBUAYATbHOW PaOOTHI
npu perieHrur OUONOTHYecKOr MpoOIeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh MPUMEHEHUS
IPYIIOBBIX POPM B3aMMOJICHCTBUS NIPH PEIICHUH YIeOHOM 3a1a4u;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX JACHCTBUI C YU4ETOM OOIIUX MHTEPECOB U
BO3MOKHOCTEH Ka)kJIOTO YIeHA KOJIICKTHBA,

MPUHUMATH 1€ COBMECTHOU JESATEIBHOCTH, OPTaHU30BBIBATh U KOOPJIWHUPOBATH
JIEUCTBUS MO €€ JOCTUKEHHIO: COCTABIIATH IUIAH ACHCTBUM, PACOPEACISATh POJIU C YYETOM

MHEHUH y4YaCTHUKOB, 0OCYKJIaTh pe3yJbTaThl COBMECTHOM paboThI;



OIICHMBATh KAaueCTBO CBOErO BKJAJa W KaXJIOTO YYaCTHHKA KOMAHJbI B OOIIMIA
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb  HOBBIE  IMPOEKTHI, OLEHUWBaTh MWAEH C I[O3MUAH  HOBU3HBHI,
OPUTHHAJIBLHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh MO3UTHUBHOE CTPATETHUYECKOE IMOBEIAEHUE B PA3JIUYHBIX CUTYyalHUsX,
MIPOSIBJISATH TBOPUYECTBO M BOOOpakKeHHUE, OBITh MHUITMATUBHBIM.

OBJiaieHHe YHUBEPCAJbHBIMH PEryJSITUBHBIMH J1eHCTBUSAMMU:

1) camoopraHu3anus:

UCIIOJIH30BaTh OMOJOTHYECKUE 3HAHUS JJI BBIABJICHHS MPOOJIEM M UX PEIICHHS B
YKU3HEHHBIX U YUCOHBIX CUTYaIHIX;

BBIOMpaTh Ha OCHOBE OMOJIOTHYECKUX 3HAHWU IICJICBBIC U CMBICIOBBIE YCTAaHOBKH B
CBOMX JICWCTBHUSIX M MOCTYyNKaxX MO OTHOLICHUIO K KUBOM MPHUPOJAE, CBOEMY 3J0pPOBBIO U
3I0POBBIO OKPYKAIOIITUX;

CaMOCTOSITENIBHO  OCYIIECTBJISATH  IMO3HABATEIBHYIO  JEATEIBHOCTH,  BBISBIISTH
npoOjeMbl, CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJauyd B 0Opa3oBaTEIBHOU
JIESITEIBHOCTU U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PEIICHHS MPOOJeMbl C y4ETOM HMMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUTESHHUH;

JaBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

pacIupsaTh paMKH Y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEAIIOYTCHHIA;

JenaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
peLICHHUE;

OIICHUBATH NMPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHHMIO M MPOSBICHUIO IMIUPOKON SPYAUIIMU B Pa3HBIX
00J1aCTSAX 3HAHUH, TTOCTOSTHHO IMOBBINIATH CBOM 00pa30BaTEIbHBIN M KYJIBTYPHBIH YPOBCHbB.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB IIEISM;

BIIQJICTh HABBIKAMU TI03HABATENBHOW pediiekcnr Kak OCO3HAHUSI COBEPIIACMBIX
JIEUCTBUA W MBICIUTEIBHBIX MPOLUECCOB, MUX PE3YJbTATOB M OCHOBAaHHM, HCIOJIb30BaTh
puéMbI peieKCHu TSl OIICHKU CUTYaIlMU, BHIOOpA BEPHOTO PEIIICHNUS,;

YMETH OLICHUBATDH PUCKHU U CBOCBPECMCHHO IMTPUHUMATDL PCIICHUS IO UX CHUKCHULO,



IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTUX IPU AHAIU3E PE3YIIbTATOB ACATEIbHOCTH;
3) npuHsTHE ceOs U APyrux:

NPUHUMATh ce0s1, TOHUMasi CBOU HEJAOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'YMEHTHI JPYIUX IIPU aHAJIA3E PE3YJIBTATOB NEATECIBHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTHX Ha OLUIMOKY;

pa3BUBATb CITOCOOHOCTH MOHUMATh MUDP C IO3UIUHU APYIOro 4CJIOBCKaA.

HNPEIMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynabTaThl ocBoeHus nporpamMmbel COO mo Guonoruu Ha 6a3oBOM
YPOBHE BKJIIOUAIOT crielMpuueckue A yueOHoro npeamMera «buosiorus» HaydHble 3HaHUA,
YMEHHUS U CHOCOObI IEUCTBUI MO OCBOEHUIO, MHTEPIPETAIIMM U MIPeoOpa30BaHUIO 3HAHUM,
BUJIbI JICATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUM B pa3IMYHBIX
yU4eOHBIX CHUTyallUsX, a TaKKe B pEAJIbHbIX JKU3HEHHBIX CUTYallUsX, CBS3aHHBIX C
ouonorueil. B nporpaMmmMe npenMeTHbIe pe3yabTaThl IPEICTABIEHBI 10 TOAaM 00yUYeHUS.

[IpenmeTHbIE pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMHUPOBAaHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HAaYK, B (POPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOI KapTUHBI MHpa
¥ HAay4YHOTO MHUPOBO33PEHMS, O BKJIA/e POCCHUMCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUH, (QYHKIIMOHAIBHON I'PAaMOTHOCTH YeJIOBEeKa JJISi PEeICHUs KU3HEHHbIX
3a/1ay;

YMEHHE PACKpBIBATh COJIEp)KaHUE OMOJOTHYECKHX TEPMHUHOB W TOHSATUH: >KU3Hb,
KJIeTKa, OpPraHu3M, MeTa0oau3M (OOMEH BEIIEeCTB M IpPEBpAIleHHE DHEPTUHU), TOMEOoCTas
(camoperynsiuus), ypOBHEBas OpraHu3alMs >KMBBIX CHCTEM, CaMOBOCIPOHU3BE/ICHUE
(penponykuus), HaCJIEACTBEHHOCTh, U3MEHUMBOCTB, POCT U Pa3BUTHUE;

yMEHHEe U3Jaratb OUOJIOruuecKre Teopuu (KJIeTouHasi, XpOMOCOMHasl, MyTallMOHHas,
LEHTpaJIbHAasl JOrMa MOJIEKYyJIsipHOW Omosiorun), 3akonsl (I. Menaensa, T. Moprana, H. 1.
BaBuiioBa) u yuenus (0 IeHTpax MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX pacTEHUMN
H. 1. BaBunosa), onpeaenars rpaHulibl UX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BIAJETh METOJAaMH HAyYHOTO IMO3HAHHUS B OWONOTHU: HAOIIOACHHE W
ONMCAaHUE JKUBBIX CHUCTEM, IIPOLIECCOB M SBICHUWM, OpraHu3alus U NPOBEICHUE

OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABUKCHUC THIIOTC3bI, BBIABICHHUC 3aBUCHUMOCTU MCIKIY



UCCIIEIyeMbIMH BEJIMYMHAMH, OOBSICHEHUE IOJYYCHHBIX PE3YJIbTaTOB, HCIIOH30BAaHHBIX
HAyYHBIX MMOHATHH, TEOPHUIl U 3aKOHOB, YMEHHUE JIeaTh BHIBOJIbI HA OCHOBAHUH MOJYyYEHHBIX
pe3yIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPHU3HAKU BHUPYCOB, KJIETOK IPOKAPUOT H
DYKapHUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTaHWU3MOB, OCOOCHHOCTH IPOIIECCOB:
oOMeHa BENIECTB W TMpEBpAIICHHs] SHEPTUU B KIETKE, (POTOCUHTE3a, IIACTHYECKOTO U
HHEPreTUIECKOro 0OMEHa, XeMOCHHTE3a, MATO3a, ME03a, OTUIOJJOTBOPEHUS, PA3MHOKCHUS,
WHANBUAYAJIBHOTO PA3BUTHS OpraHu3Ma (OHTOTEHE3);

yMEHHE TMPUMEHATH TMONYYCHHbIE 3HAHUS 11 OOBSCHEHUS OMOJOTUYECKUX
MIPOIIECCOB W SIBJICHHM, JJISl IPUHATHUS MPAKTUYECKUX PEIICHUN B TMOBCEAHEBHOW JKH3HU C
HeNnblo obecrieueHus: 0€30MacCHOCTH CBOETO 3/I0POBbSI M 3JI0POBbsI OKPYXKAIOUIUX JIFOJICH,
cOOJTIOICHUST HOPM TPaMOTHOTO TIOBEJICHUS B OKPY’KAOIIECH MPUPOTHON cpejie, TOHUMaHue
HEOOXOJIMMOCTH HCIIOJIb30BaHUS JTOCTHKCHHI COBPEMEHHOW OHOJOTUU M OMOTEXHOJIOTUM
JUTSL PAIMOHAIIEHOTO TIPUPOIOTIONE30BAHNS,

YMEHHE pellaTh 3JEMEHTapHbIE TeHEeTHYECKHE 3aJayl Ha MOHO- M JUTHOPHIHOE
CKpEIIMBaHUE, CICIUIEHHOE HAaclleJOBaHUE, COCTaBISATH CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUS JIUTS TIPEICKa3aHus HACIICIOBAHUS PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMOIHITH JIa0OpATOPHBIE M MPAKTHUECKHE PadOThI, COONIOAATh MpaBuia
pu paboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYIOBAHUEM;

yMEHHE  KPUTHYECKH  OICHHBaTh W  HHTEPHPETUPOBATh  WH(POPMAIIUIO
OHMOJIOTUYECKOTO COJCpXKAHUS, BKJIIOYAIONIYIO IICCBJIOHAYYHBIC 3HAHUS W3 Pa3JIMYHBIX
UCTOYHUKOB (CpeacTBa MaccoBoW HWHGOPMAIMM, HAYyYHO-TIONMYJSPHBIE MaTepHalibl),
ATHUYECKHE aCTIeKThl COBPEMEHHBIX MCCIICAOBAHHUMI B OMOJIOTHH, METUITMHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIIECHHS, 0000IIas
OMOJOTHYECKYI0 HH(POPMAIIMI0O M3 HECKOJBKHMX HCTOYHUKOB, T'PAMOTHO HCIIOIH30BAThH
NOHATUIHBIN anmnapat OMOJOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS ydueOHOTO mpenmera «buonorus» ¢ 11 knacce
JTOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (POPMHUPOBAHNN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUPa

¥ HAy4YHOTO MHUPOBO33PEHMs, O BKJIAJle POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B



pa3BuTHEe OMONIOTHH, (QYHKIIMOHAIBHON TPAMOTHOCTH YEJIOBEKA /ISl PEIICHUS KU3HEHHBIX
3ajay;

YMEHHE PACKPBIBATh COJCpKAHUE OWOJIOTUYECKMX TEPMUHOB M TOHITHHA: BUJ,
HOMyJsAluUs, TeHO(OHA, HBOJIOLUS, JBWXKyHMEe Ccuibl  ((akTopbl)  3BOJIOLNH,
NPUCTIOCOONIEHHOCTh ~ OPraHM3MOB,  BUI000pa3oBaHHME,  HIKOJOTUYECKHE  (PaKTOPHI,
HKOCHUCTEMA, TPOJIYLEHThl, KOHCYMEHTBI, PEIYLEHTbI, LENU MUTaHHs, SKOJIOrHYecKas
nupamujia, OuoreoreHos3, ouocdepa;

yMEHHE H3/araTb OHONOrHMuyeckue Teopuu (sBosounoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasl TEOpHUsl SBOJIIOLINHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJBIILIEBOTO CXO/CTBA
K. M. bopa, uepenoBaHus I1aBHbIX HampasiieHWM u mmyTted sBosmonnu A. H. Ceseprosa,
yueHus o Ouochepe B. WM. Bepnaackoro), omnpeneisiTb TpaHULbl X HPUMEHUMOCTH K
KHUBBIM CHCTEMaM;

yYMEHHE BIIQZIETh METOJaMHM HAay4HOro IIO3HAaHHS B OHOJOTMM: HaOJIOJIEeHHE U
OMMCAaHUE IKUBBIX CHCTEM, TIPOIECCOB ¥ SBICHHUHA, OpTaHW3alus ¥ MPOBEIACHHE
OMOJIOTHYECKOT0 HKCIEPUMEHTA, BbIIBUKEHHE THIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXIY
UCCIIeyeMbIMU BEJIMYMHAMHU, OOBSCHEHHE NOJYYEHHBIX PEe3yJIbTaTOB, HCIIOJIb30BAHHBIX
HAYYHBIX TTOHSATHIA, TCOPUI U 3aKOHOB, YMEHHE JIeTaTh BEIBOJIBI HA OCHOBAHUH TTOTYYCHHBIX
pe3yJIbTaTOB;

YMEHHE BBIACTATh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TMOMYJISALUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pPEAYLEHTOB, OHOI€OICHO30B U
IKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEICTBEHHOW HM3MEHUYMBOCTH, €CTECTBEHHOTO
otrbopa, BHI000pa30BaHUs, MPHUCIOCOOIEHHOCTH OPraHMU3MOB, JEUCTBUS HKOJIOTUYECKHX
(GakTOpOB Ha OpraHu3Mbl, NEpeHOca BEIIECTB M IIOTOKA HHEPrMH B IKOCUCTEMAX,
AQHTPOTIOTEHHBIX M3MEHEHHUH B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOreOXMMHUYECKUX ITUKIIOB B Onocdepe;

YMEHHE TIPUMEHSTH TOJYYCHHBIC 3HAaHUS s OOBSICHEHUS OHMOJIOTHYECKUX
NPOIIECCOB U SBJICHUM, ISl MPUHATUS MPAKTHUECKUX PEHICHUN B MOBCEAHEBHOMN KH3HH C
IeNbl0 o0ecriedeHnst 0e30MacHOCTH CBOETO 3J0POBbS M 3J0POBbSI OKPYXKAIOIIUX JTFOJICH,
COOJTIOIEHUS] HOPM IPaMOTHOTO MTOBEACHUS B OKPY’KAIOILIEH MPUPOJHON cpenie, TOHUMaHue
HEOOXOAMMOCTH HUCIIOIB30BAaHUS JOCTIXKEHUI COBPEMEHHOM OMOIOTHH ISl PalliOHAIIBHOTO

IPUPOIONOIL30BAHMS;



YMEHHE pemaTh »JIIEMEHTapHbIe OHOJOTHYECKHE 3aJadyd, COCTABISATh CXEMBI
NEepeHoca BEIIeCTB M SHEPTUU B SKOCUCTEMAaX (LIEMU MTUTaHUs ),

YMEHHE BBIMONHATH Ja00paTOpHBIE M MPAKTUYECKHe paboThl, COONIONATh MpaBUIIa
pHu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYIOBAHUEM;

YMEHUE  KPUTHYECKH  OICHWBATh W  HMHTEPIPETHPOBATH  WMH(MOpMAIHIO
OMOJIOTUYECKOTO COJACpXKaHUS, BKJIIOYAIONIYIO IICEBIOHAYYHBIE 3HAHMS W3 PA3TUYHBIX
UCTOYHUKOB (CpeacTBa MaccoBOi HMH(GOPMALMM, HAyYHO-NOMYJSAPHbIE MaTepHalibl),
paccMaTpuBaTh ri00albHbIE HKOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH, (HOPMUPOBATH 11O
OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC IMHUCHMEHHBIE U YCTHBIE COOOIIECHHS, 0000IIas
OMOJOTHYECKYI0 HH(POPMAIMI0O W3 HECKOJIbKMX HCTOYHHUKOB, T'PAMOTHO HCIIOJIb30BATh

NOHATUMHBIN annapat OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No KonuyecTBo yacos DneKkTpoHHBIE (LIUPPOBHIC)
HanmeHnoBaHue pa3ieioB U TeM
/I Kontponeaeie  IlpakTnueckue  0O0pa3oBaTENbHBIE PECYPCHI
IIPOTPaMMBI Bcero
paboThI paboThI
bu6mmoreka [IOK
1 bronori kax Hayka 2 05 https://m.edsoo.ru/7f41c292
5 JKuBbI€ CUCTEMBI U X 1 bubnuoreka [IOK
OpraHu3anus https://m.edso0.ru/7f41c292
3 XHUMHUYECKUN COCTAaB U CTPOCHUE 8 1 bubanoreka HOK
KJIICTKH https://m.edsoo.ru/7f41c292
4 JKuzHenesTenbHOCTh KIIETKH 6 1 bubmmorexa LIOK
SHEA https://m.edsoo.ru/7f41c292
P
: a3MH°’Ke:He I:)e — : . Bu6mnnorexa LOK
WHIUBHIyaIbH BHTH
ABHLY P https://m.edso0.ru/7f41¢c292
OpTraHU3MOB
6 HacnencrBeHHOCTD M 8 15 bu6mmoreka [IOK
W3MEHYMBOCTH OPTraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opranu3zmMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6anoreka IJOK
8 PesepBHOE Bpems 1 1
https://m.edso0.ru/7f41c292
OO0mee KOIMYECTBO YAacOB MO mporpamme 34 2 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KUIIACC

HanMeHoBaHue pPas3aciioB U TCM

KomuyecTBO yacos

DneKTpoHHbIE (TUGPOBBIC)

Ne i/
IpOrpamMMbI Bcero Konurposneneie  Ilpaktudeckue — 00pa30BaTENbHBIE PECYPCHI
paboTHI paboThI
bubmnorexa LIOK
1 DBOJIIOIIMOHHAST OMOJIOTHS 9 1
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHNE U pa3BUTHE KU3HU 9 1 05 bubnmnorexa [{OK
Ha 3emite ' https://m.edsoo.ru/7f41cc74
bubmnorexa IIOK
3 Opranu3mMsl U OKpy’Karolias cpeia 5 1
https://m.edsoo.ru/7f41cc74
A Coo01iecTBa M DKOJTOTHUCCKHIE 9 bubmnorexa IIOK
CUCTEMBI https://m.edsoo.ru/7f41cc74
bubnmoteka LIOK
5 PesepBHOE Bpemst 2 1
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O 2 ) ”E
[TIPOTPAMME '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

I'pa

HK TNPOBEPOYHBIX, KOHTPOJIbHBIX, J1a00PATOPHLIX U NPpaKTHYeCKUX padoTt 10 kiaace

Ne | Ilmanupye | ®opma Tema

Mas Jara KOHTPOJIS

(mepuon)
1 |16 Hen KP Ne ] AMUHUCTpAaTHBHASI KOHTPOJIbHAA padoTa 3a 1 monyroaue
2 |32 KP Ne 2 | 'omoBast KOHTposIbHast paboTa

I'padpuk npoBepOYHBIX, KOHTPOJIbHBIX, JJA00PATOPHBIX M MPaKTHYEeCKHUX padoT 11 kiacc

Ne | Ilmanupye | ®opma Tema

Masi 1ara KOHTPOJIS

(mepuon)
1 | 15Hen KP Ne 1 AJMUHUCTpAaTUBHAS KOHTPOJIbHAS paboTa 3a 1 momyroaue
2 |33 mHen KP Ne 2 HToroBast KOHTpoIbHAs paboTa




MNOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC BHUOJIOT'US 6a30Bblii ypoBeHb

Koua -
B0 3 § 2 = I DuaexkrponHsie HH(PpoBbIe
Ne Tema ypoka = 3 = S ¥
qac £ = S. 2. & o0pazoBareabHble
n/n OB g g Eg g 2 E
2 ¢ & ¢ E T = pecypcsl
T & 8 & S &
é’ S l% g = =
9 fE RS
1 1 HE bu6mmoteka [IOK
1 buonorus B cucteme Hayk https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a
Mertoasl MO3HAHUS KUBOW IPUPOJIBI. [Ipakmuyeckas paboma 1 0,5 2mHen
bubmmoreka [IOK
2 «Hcnonv3osanue pa3nuiuHblx Memooos npu u3yyeHuu
https://m.eds00.ru/863e6122
buonocuueckux 0ovekmosy. Uucmpyxkmasc no Th
3 buonornueckue cucTeEMBI, ITPOLECCH] U UX U3YyYECHUE. 1 3 Hen bubnmnoreka [JOK
CraproBas TuarHocTudeckas pabora https://m.edso0.ru/863e6564
1 4 Hen bubmoreka [IOK
4 XUMUYECKUI COCTaB KJIETKUA. Boga 1 MUHEpaIbHBIE COTU
https://m.edsoo.ru/863e674e
1 5 Hen bubmmoteka [IOK
5 benku. CoctaB u cTrpoeHue OCIKOB
https://m.eds00.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE KaTalu3aTopsl. Jlabopamopnaa 1 0,5 6mHexn
bubnmoteka [IOK
6 paboma «H3yuenue kamaiumuyeckou akmusHoCmu

depmenmos (Ha npumepe amuiasol UiU KAmaiasbl)y.

https://m.edso0.ru/863e6h72
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Huempyxkmaowe no Th

7 "Hen bubnmoteka [IOK
7 YraeBoabl. JIMnunel
https://m.eds00.ru/863e6870
8 Hen bubnmmoteka [IOK
8 Hyxkneunosbie kuciaotel. ATO
https://m.edso0.ru/863e6d5c
9 HEen bu6mmoteka [IOK
9 Ucrtopus u meroas! nuzyuenus kietku. Kinerounas teopus
https://m.edso0.ru/863e6e88
10 HE https://lesson.edu.ru/lesson/8
6c00dc3-4fd0-40aa-b7ec-
10 Knerka kak nenoctHas )KuBas cucTeMa
3de0ab56¢f42?backUrl=%2
F06%2F10
CtpoeHue dyKapuOTHIECKOUN KIeTKH. Jlabopamopuas paboma 0,5 11 men
bubmmoteka [IOK
«H3yuenue cmpoerus Kiemox pacmerul, #Cusommnlx, 2puboes
11 https://m.edso0.ru/863e6ff0
U bakmepuil N00 MUKDOCKONOM HA 20MOBbIX
https://m.edso0.ru/863e716¢
MUkponpenapamax u ux onucamuey. Hnempyvkmaowe no Th
12 ven ~ bubmmoreka [JOK
12 OOMEH BEIIECTB WX META00IN3M
https://m.edso0.ru/863e766¢
13 ven  bubmmoreka [JOK
13 dortocuuTe3. XeMOCHHTES
https://m.edso0.ru/863e7c98
14 DOHepreTuyeckuit 0OMeH 14 uen  Bubnmoreka IJOK
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https://m.edso0.ru/863e7aae

JKuzHeHHBIN MK KISTKU. [lenenue kieTku. Murtos. 0,5 15mHen
15 Jlabopamopnas paboma «Habroodenue mumosa 6 Kiemrkax bubmnorexa IJOK
KOHUUKA KOPEWKa VKA Ha 20MO8blX MUKDONDENADAMAX). https://m.edso0.ru/863e7dc4
Unempyxmaowe no Th
16 Hex bubnmoteka [IOK
16 AIMUHHCTPATHBHAs KOHTPOJIbHAs padora 3a 1 mosayroaue
https://m.eds00.ru/863e796e
17 buocuntes 6enka. Peakius Mmarpuunoro cuntesa. TpaHcasaims 17 men bubmmoteka [IOK
— OuocuHTEe3 Oelka https://m.edso0.ru/863e796e
18 Hen =~ bubmmoreka [JOK
18 HexkeTounbie poOpMBbI )KU3HU — BUPYCHI
https://m.edso0.ru/863e7540
19 Hen bubnmoteka [IOK
19 ®opMbI pa3MHOKEHHS OPTaHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo0.ru/863e831e
20 sen ~ bubmmoreka [{JOK
20 Metiios
https://m.edso0.ru/863e7f4a
OO6pa3oBaHHE U Pa3BUTHE MOJOBBIX KIETOK. OIJIOT0TBOPEHUE. 0,5 21 muen
bubnmoteka [IOK
21 Jlabopamopnasa paboma_«H3yuenue cmpoernus noioewblx
https://m.edso0.ru/863e81b6
KIemoK Ha 20MO6blX MUKPONPENnapamaxy
22 NHnuBuayanpsHOE pa3BUTHE OPTaHU3MOB 22Hen Bubmmoreka LIOK
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https://m.eds00.ru/863e8436

23 Hen bubnmoteka [IOK
23 I'eHeTHKa — HayKa O HACJICCTBEHHOCTH M H3MECHYMBOCTH
https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIIEIOBaHUSI MPU3HAKOB. MOHOTHOpHUIHOE 24 uen = bubnmorexa [JOK
24 CKpEeILMBaHUE https://m.edso0.ru/863e8878
JurubGpuiHoe cKpelrBanie. 3aKOH HE3aBUCUMOTO 25unen = bubmuorexa [JOK
23 HACJIeIOBaHUs ITPU3HAKOB https://m.edso00.ru/863e89a4
CueruieHHOE HaclieJOBaHUE MPU3HAKOB. JlabopamopHast 0,5 26 Hen
paboma_«H3yuenue pe3yibmamos MOHO2UOPUOHO20 U bubmmoteka [IOK
20 QU2UOPUOHO20 CKPeuU8anus y Opo30Quibl Ha 20Mo8bix https://m.eds00.ru/863e8c60
MUKDONPEnapamaxy
I'enetuka nona. HacienoBanue npu3HakoB, CHEIJICHHBIX C 27 Hen bubnmoteka [IOK
o OJIOM https://m.edsoo.ru/863e8c60
NsmenunBocth. HenacnencrseHHass N3MEHYUBOCTD. 0,5 28 mHen
Jlabopamopuas paboma «M3yuenue mooughukayuorHot bubnuoreka [JOK
28 UBMEHYUBOCMU, NOCMPOEHUE 8APUAUUOHHO20 PAOA U https://m.edso0.ru/863e8efe
8APUAYUOHHOU KPUBOULY
HacnenctBennas u3MeHUYUBOCTE. Jlabopamopnas paboma 0,5 29 men
bubnunoreka LIOK
29 «Ananuz mymayuii y 0po30Qhuisl Ha 20Mmosbix

MUuKponpenapamaxy

https://m.edso0.ru/863e8efe
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1 30 "Hen butmmoreka [IOK
30 ['eneTnka yeaoBeka
https://m.edso0.ru/863e8d78
1 31 "en https://lesson.edu.ru/lesson/8
31 CenekIus Kak HayKa U MpoIiecc. 6acad55-2279-4152-a48a-
840d20ce0270
2 PesepBHbliil ypok. I'omoBasi KOHTpPoJIbLHAsE padoTa 1 32uen  bubmmoreka [JOK
https://m.edso0.ru/863e9214
1 33 men  bubGmmoreka [{OK
33 MeToabl U TOCTHKEHUS CeTICKIINN PAaCTCHUHN U )KHBOTHBIX
https://m.edso0.ru/863e9214
1 34men  bubGmmoreka [{OK
34 buotexHonorus kak oTpacib MPOU3BOICTBA
https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO HACOB 11O I[TPOT'PAMME 34
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11 KIIACC

g . § § ,g 5 DJIeKTPOHHBbIE U(PPOBbIE
Ne Tema ypoka S E § % § § o0pa3oBaTe/ibHbIE
n/n g é = E = EEE pecypcbl
S c g8 g s5Egs
= ¥ a2 8= &9
1 Hen bu6anorexa LIOK
1 DBOJTIONHS ¥ METOIBI €€ N3yUeHUS 1
https://m.edso0.ru/863ea20e
) Wcropus pa3zsutus npeacrasieHuii 00 sBomonuu. Bxognas . 2 "Hen bubanoreka HOK
KOHTpOJIbHas paboTa https://m.eds00.ru/863e9570
3 Hen bu6mmoreka LIOK
3 MUKpOIBOIIOIHUS 1
https://m.edsoo.ru/863e9cle
[Tomynsatus Kak 37eMEHTapHAs €IUHUTA BUA W SBOJIOIUH. 0,5 4muen
but6mmoreka [IOK
4 Jlabopamopuas paboma « CpagneHue 81008 no 1
https://m.edso0.ru/863e99c6
MOp@hOoNI0cULeCKOMY KpUMEPUIO»
5 Hen bubmuoreka [IOK
5 JIBUoKylue cuiibl (371€MeHTapHble (PaKTOPbI) SBOTIOIUU 1
https://m.edsoo.ru/863e9da4
6 Hen bubmuoreka [IOK
6 EctecTBennslii 0T60p 1 ero Gpopmbl 1
https://m.edsoo.ru/863e9ed0
. Pe3yabTaThl SBOJIIOIMK: TIPUCITOCOOICHHOCTh OPraHU3MOB U . 0,5 7muHen bubinoreka [JOK

BUI000pa3oBanue. Jlabopamophasa paboma «Onucanue

https://m.edsoo.ru/863e9fde
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npucnoco6ﬂeHH00mu opeaHusma u e€é OMHOCUMENbHO20

xapakmepa)

8 Hen bu6mmoreka IIOK
8 Hamnpagnenust 1 myTu MaKpO3BOJIIOIIUU
https://m.edsoo.ru/863e9cle
9 HeoOpaTUMOCTh 3BOJIOLUH 9 Hen https://lesson.edu.ru/06/10
10 mex bu6anorexa IIOK
10 Ucrtopus xu3Hu Ha 3emiie 1 METOAbI €€ U3yUCHHUS
https://m.edsoo.ru/863eafec
11 Hen bu6mmoreka LIOK
11 ['unoTtes3sl NponCX0KICHUS )KU3HA HA 3eMIie
https://m.eds00.ru/863ea5a6
12 Hen bu6mmorexa LIOK
12 PazBuTune xu3Hu Ha 3emiie IO 3pam U NIepruoam
https://m.edsoo.ru/863ea6be
OCHOBHBIE ATaIbI BOJIIOIUU PACTUTEIHHOTO U JKUBOTHOTO 0,5 13 Hen
bu6mmoreka [IOK
13 mupa. [lpaxkmuueckas pabomal «HU3yuenue uckonaemolx
https://m.edsoo.ru/863ea8bc
0CMAamKo8 pacmenuil U HCUBOMHbBIX 8 KOMIEKYUSIX )
14 nen bu6mmoreka [IOK
14 CoBpeMeHHas cucTeMa OPraHMYECKOTO MUpa
https://m.edsoo.ru/863ea48e
15 PesepBHBII ypoK. AIMUHUCTPATHBHAsI KOHTPOJIbHAsI padoTa 15 nen bubanoreka HOK
3a 1 mosyroame https://m.edsoo.ru/863eac2c
16 DBOJIIOIHS YeJIOBEKa (aHTpomoreHes). JIBmKyIue Cuibl 16 Hen bubnuoteka [IOK

(paxTopsl) aHTpONOreHe3a

https://m.edsoo.ru/863ead44
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17 OCHOBHBIE CTaIUU DBOIOLIUH YEJIOBEKA 17 "Hen
18 Hen bu6mmoreka [IOK
18 UYenoBeueckue packl U MPUPOIHBIC afaNTaIlliN YeIOBeKa
https://m.edsoo.ru/863eaea2
Pesepsublil ypok. O6061enue no reme «Bo3HuKHOBEHHE U 19 Hen
19 https://lesson.edu.ru/06/10
pa3BUTHE KU3HHU Ha 3eMJIIe»
20 Hen bu6anorexa IIOK
20 DKoJorus Kak HayKa
https://m.edsoo.ru/863eafec
21 "Hen bu6mmoreka LIOK
21 Cpenpbl oOuTaHus U HKOJIOTHYECKUE (DAKTOPBI
https://m.edsoo.ru/863eafec
AbGuotudeckue paktopsl. Jlabopamopras paboma 0,5 22wHen
” «Mopgonocuueckue ocobennocmu pacmenull U3 pasHbix Mecm bu6anorexa IIOK
obumanusy. Jlabopamopnas paboma _«Bausnue ceema Ha pocm https://m.edso00.ru/863eb10e
U pazeumue 4epeHKos Koaeycay
23 Hen bu6anorexa IIOK
23 buotuueckue gpakropsl
https://m.edso0.ru/863eb348
DKOJIOTMYECKUE XAPAKTEPUCTUKH NONYyJIsIuu. [Ipakmuueckas 0,5 24 Hen
24 paboma_«lloocuém niomuocmu NONYIAUUL PA3HBIX U006 https://lesson.edu.ru/06/10
pacmenuuy
25 Hen bu6anorexa IJOK
25 CoobmiecTBa OpraHu3MoB — OHOIIEHO3

https://m.edso0.ru/863eb46a
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26 Henn bu6anorexa IJOK
26 DKOJIOTHYECKHUE CUCTEMBI (IKOCHCTEMBI) 1
https://m.edso0.ru/863eb46a
97 OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI. DKOJIOTUUECKHE . 27 Hen bu6mmoreka IIOK
nupamusl. CBoiicTBa skocucTeM. CyKIeccus https://m.edsoo.ru/863eb5fa
28 [IpUpOHBIE SKOCHCTEMBI 1 28 Hen https://lesson.edu.ru/06/10
29 AHTPOIIOr€HHBIE SKOCHCTEMBI 1 29 nen https://lesson.edu.ru/06/10
30 Hexn bu6mmoreka LIOK
30 buocdepa — rinobanpHas 3xocucTemMa 3eMITH 1
https://m.edso0.ru/863ebb5e
31 HEex bu6anorexa IIOK
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS OMOC(EphI 1
https://m.edso0.ru/863ebd16
32 YemoreuecTBo B Onocdepe 3emin 1 32 "Hen
23 CocyiiecTBOBaHME IPUPOABI U uesioBeuecTBa. UTorosas . 33 Hen bubnuoreka [IOK
KOHTPOJIbHAs pa6oTa https://m.edsoo.ru/863ebale
PesepBubiit ypok. O6061menue Tembr «Coo0liecTBa u 34 Hen
34 1 https://lesson.edu.ru/06/10
IKOJIOTHYECKHE CHCTEMBD).
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2,5
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