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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4YeOHOro IpenMera
«buonoruss» cocraBwin: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IL€JIEH, Ccoaep:KaHus, pe3yJbTaToB OOydYeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanuss B Poccuiickoit ®eneparuun, a TakkKe MOJOXKEHHUS O
cnenugurke 6MOIOTUH, €€ 3HAUCHUH B MO3HAHUU KMBOU MPUPOIBI U 0OECTICUEHUH
CYILIIECTBOBAaHUS 4YeNoBeYecKOoro odiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpe/ieieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

B nporpamMe mno OHONOrMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TPEAMETHBIM pe3yJbTaTam
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-ITO3HABATEIHLHON
NEeSATENbHOCTH/YUeOHbIX JCHCTBUN 00YyYalOIUXCS [0 OCBOCHHUIO COJEPIKaHMS
OMOJIOTNYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uonoruu (10—11 kiaccel, 6a30BbIi ypOBEHB) pean30BaH
IOPUHIIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUW OHOJIOruu, Ojarojaps 4demy B Hei
IpPOCMAaTPUBAETCS HAMPABICHHOCTh HAa pPa3BUTUE 3HAHMM, CBSI3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAIMI JIMYHOCTH, SKOJOTHUYECKOTO MBIIUICHHS, MPEICTABICHUNA O 3J0pPOBOM
oOpa3e XKU3HM U OEpeKHBIM OTHOIIEHHEM K OKpY)KAroIled NpUpOAHON cpene.
[ToaToMy Hapsimy ¢ U3ydyeHHEeM OOIICOMOIOTMYECKUX TEOPUi, a TaKKe 3HAHUHA O
CTPOCHHH JKUBBIX CUCTEM PA3HOTO PaHra U CYHIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLIECCOB B MPOTrpaMMe IO OMOJIOTHH YAEIEHO BHHUMaHHUE MCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUN B MOBCEJHEBHOW XKU3HU Ui PEIICHUS NPUKIaJAHBIX 337a4, B
TOM 4Hcle: MPOPUIAKTUKH HACJIEACTBEHHBIX 3a00JI€BaHUN YENIOBEKA, MEIUKO-
TE€HETHYECKOI O KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKU
1eJIeCO00pa3sHOro TMOBEIEHUS B OKpYXKalolled NpUpPOJHONW cpene, aHaau3a
BIIMSHUS XO3SMCTBEHHON AESATEIBbHOCTH YEJIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
HCKYCCTBEHHBIX DKOCUCTEM. Y CUJIEHUE BHUMAHUS K MPUKJIAIHON HAMPAaBICHHOCTH
yuebHoro npeamera «buosorus» MmpoauKTOBAaHO HEOOXOAMMOCTHIO OOECHeUeHUs
YCJIOBUH JJIsSl pEIEHUs] OJHOM M3 aKTyaJbHbBIX 3a]1ay IIKOJIbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTopas mpeamnojaraer (oOpMUpOBaHHE Yy  OOydarOIIUXCS
CIIOCOOHOCTH aaNTUPOBAThCA K M3MEHEHUSM JAMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0pa3oBaHMS 3aHUMAET Ba)KHOE
Mecto. Ona obOecnieynBaeT (OPMHUPOBAHUE Yy OOYYAIOIIMXCS MPEACTABICHUN O
HAay4YHOM KapTHUHE MHpa, paclIupsieT U 0000IIaeT 3HAHUS O KUBOU MpUpoje, e



OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOM OpraHu3allid U HSBOJIIOIUHU, CO3JAET
YCJIOBUSL  JJiA: TIO3HAHMS  3aKOHOB  KUBOM  MOpUPOJbI,  (HOPMUPOBAHUSA
(YHKIMOHAIBHOM T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPUPOIE
U YEJIOBEKY.

Henp um3ydyenus ydeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHUE  OOYYalOMMHCS  3HAHUSIMHM O  CTPYKTYPHO-(DYHKIIMOHAJIBbHOU
OpraHM3allMyd >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
UCIIOJIB30BaTh ATU 3HAHUA IS TPAMOTHBIX JCHCTBUM B OTHOIIECHUU OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TTPOOJIEM.

dbopmupoBaHue y oOyYaromUXCS TMO3HABATEIbHBIX, HHTCIUICKTyIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B MpOlIeCCe aHaIu3a JaHHBIX O MYTSAX pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, MJAEH M TOJXOJOB K M3YyUYCHHIO JKUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpPTaHU3AIINH;

CTAHOBJICHHE Y OOydJaromuxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHSATH U OIIEHUBATH SIBJICHUS OKPYKAIOIIETO
MHUpa KWUBOW TMPHUPOJIBl HAa OCHOBAHMHM 3HAHUM M OIBITA, IOJTYYEHHBIX TPH
U3y4YeHUU OMOJIOTHUH;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTHU IO3HAHUS YEJIOBEKOM >KHUBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOIIOIEHUS STUYECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMUI;

IpUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHUN B IMOBCETHEBHOM JKU3HU JIJIs
OLICHKH TIOCJICJICTBUI CBOEH IESITEIbHOCTH MO OTHOIICHUIO K OKpY Karolen cpee,
COOCTBEHHOMY 3JIOPOBbIO, OOOCHOBaHHE W COOJIOJCHUE Mep MNPOPUIAKTUKU
3a00JIeBaHM.

B cucreme cpennero obmiero obpaszoBanusi «buonorus», uzydaemasi Ha
0a30BOM YpOBHE, SBISETCS O0S3aT€NbHBIM Y4YEOHBIM IMPEAMETOM, BXOISAIIUM B
cocTaB IpeaMeTHOM obsacTu « EcTecTBEHHO-HAYYHBIE TPEIMETHD.

Jlist u3ydenus OUonoruu Ha 6a30BOM ypOBHE CPEAHETO 00IIero 00pa3oBaHUs
oTBoAuTCS 68 vacoB: B 10 kiacce — 68 vaca (2 yac B Heaento), B 11 kimacce — 68
yaca (2 yac B HEJIEJNIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOLIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBaHUM COBPEMEHHOW HAy4YHOW KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOIEHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, Kiaccudukamus, MOJETUpOBaHUE, CTaTUCTUYecKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW TIPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass paboraNe 1. «lMcrmomb3oBaHWE pPa3IUYHBIX METOJIOB MPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U MX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHu3aiii OMOCUCTEM:
MOJIEKYJISIDHBINA, KJIETOUYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEpHBIN.

JdeMoHCcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: mojenb Mojekyisl JITHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctraB u ctpoeHune O€lKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pPOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMcTBa OenkoB. buonorudeckue
GyHKIMHN OENKOB.



®epmeHTl — Ouosiormdyeckue katanusatopel. CtpoeHue (epmenTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnnuust pepMEHTOB OT HEOPTraHUUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJiMcaxapuibl (Kpaxmayi, TJIUKOTreH,
1esuIoI03a). buonorndyeckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'uapoduibHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMUIOB KaK UCTOYHUKOB SHEPTUHU.

HyxnennoBele kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyk1eruHOBbIX KucnoT. Ctpoenne u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Huronorust — Hayka o kierke. Knetounas reopust — npuMep B3aUMOJICUCTBUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MeTOo1bl U3yUeHHUsI KIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moiekyibsl JIHK kak renernueckmii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTudeckas. (OcoOEHHOCTH
CTpOEHUsl MpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [nazmarnyeckas memOpana, e€ cBoiicTBa u QpyHkiuu. LluTonnazma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbBl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[IpoucxoxaeHne MHUTOXOHAPHN u TutacTua. Buael mractua. HememOpaHHBIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKirtoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

Juarpammel:  «PacnpeneneHue XMMHYECKHUX JJIEMEHTOB B HEXUBOWU
npupojie», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer m cxembl: «Ilepmonnueckas TabnwIa XWUMHUYECKHX SJIEMEHTOBY,
«CTpoeHHne MOJICKYIIBI BOJIB», «brnocuaTe3 6enkay, «CTpoeHHe MOJISKYJIbI OelIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotsl. JJHK», «CtpoeHue MomeKybl
AT®», «CtpoeHre 3yKapuOTUYECKON KIETKn», «CTpOCHUE MKUBOTHOW KIIETKU,
«CTpoeHHE PACTUTENBHON KIETKH», «CTpOoeHHE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sizipa KIETKU», «YTIIEBObDY, «JIMIUIbD.



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE Ji1 MPOBEACHUS
HaOJIIOJICHUM, HW3MEpPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHYECKOH aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpe aMIJIa3bl WIIK KaTaaasbl)y.

Jlaboparopnass pabora Ne 2. «M3ydeHue CTpOCHHS KJIETOK pPaCTEHUI,
KUBOTHBIX M OaKTepuil IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUxX
OMHMCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIIIUSL (QHEPreTUYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipollecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KIICTKE.

®dotocunte3. CBeroBas u TemHOBas (a3el (orocuHTe3a. Peakiuu
doTocunTe3a. IHPeKTUBHOCT POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHUHTE3UpYIolue OakTepuu. 3HAaUeHHE XEMOCHUHTEe3a IS
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYeCKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabl. KHCIOpOZHOE OKHCIEHHE, WIM KJIETOYHOE
JIbIXaHHE. OkucnuTeNnbHOE bochopunpoBanue. OddexTuBHOCTD
SHEPTeTHIECKOTO 0OMEHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManu B KiIeTKe. ['€HETMYECKH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsiuuu. KoawpoBanue amuHOKUCIOT. Pomp pubocom B
OouocuHTe3e Oenka.

Heknetounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bone3nn pacTeHui, KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynonedumnmra genoeka (BUY) — BozOymutens CIIM/]a.
OOpaTtHast ~ TpaHCcKpunuus, peBepTaza W uHTerpasa. llpodunaktuka
pacrpoCTpaHEHUs! BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanum:



IHoptpersl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipl u cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSIY,
«OHepreTuyeckuid oomen», «Xmnopomiact», «Potocunresy, «Ctpoenune J[HK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE TeHa», «CuHTe3 Oenkay, «I eHeTuuecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbld nukin Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

Ob6opynoBanue: monaenu-anmmkauuun «Yasoenue JIHK u tpanckpunuusy»,
«buocuntes 6enkay», «CTpoeHHue KIeTKN», MoJenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii 1muki, wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MuTo3.
[Ipoueccol, mpotekatomue B uHTepdasze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunmonaHbld W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[[uTosornueckue OCHOBBI PA3MHOXKEHUA W  HWHJIUBUIAYAJIbHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue kinetkn — Muto3. Craguu muto3za. IIpounecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@dopMbI pa3MHOKEHUS OPraHU3MOB: Oecroyioe U moyioBoe. Bunbl 6ecnonoro
Pa3sMHOXKEHMS: JICJICHUE HAJBOE, II0YKOBAaHMWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHUe, BEr€TaTUBHOE pa3MHOKeHUE. VIcKyccTBeHHOE KIIOHMpPOBaHHE
OpPraHu3MOB, €r0 3Ha4€HUE [l CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO OTINYUS OT O€CIOI0rO.

Meito3. Cranuu Mmeiiosza. IIporecchl, nmpoucxoasuide Ha CTaaAusx Meio3sa.
[ToBenenne xpomocom B menosze. KpoccuHroep. buonornyeckuii CMbICT |
3HAYEHHUE Meno03a.

['ameTtorenes — mpoiiecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[lonoBbie xene3bl: CEMEHHUKH M AMYHUKUA. OOpa3zoBaHHE W PAa3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u[, SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOEHMsI SULEKIETOK M CHepMaTo30u0B. OIIOIOTBOPEHHUE.
[TapTrenorenes.

NuauBuayanbHoe pasBuTHe (OHTOT€HE3). OMOpHOHAIBHOE  Pa3BUTHE
(omOpuorenes). JTanbl YMOPUOHATBLHOTO PA3BHUTHS Yy TMO3BOHOYHBIX JKMBOTHBIX:
npoOneHue, racTpyisuusa, opranoreHes. IloctamOpuonanbHOEe pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpPsIMOE, HENpsAMoe (JIUYMHOuYHOE). Bnusnue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButme pacteHuit. OHTOreHE3 LBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHU, CTAIUU PA3BUTHUSL.



JdeMoHcTpanum:

Tabmuupl U cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKECHHE
pactenuit», «Jlenenue kinetku Oakrepuity, «CTpoeHHE TOJIOBBIX KJIETOK»,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meno3», «IIpsmoe n HenpsAMoe pa3BUTHE», «l 'amMeToreHes3 y MICKONMUTAIOIUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTECHE3a».

O6opynoBanue: MHUKPOCKOTI, MUKPOIPENapaThl «CriepMaTo30u1bl
MJIEKOIUTAOLIETO», «SIHIEKIeTKa MIIEKONMUTAImero», «Kaprnokuues B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJEb-anmuiukanus «JleleHre KIeTKW», MOJIEIb
JHK, mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYeCKUe PadoThI:

JlaGoparopnast pabora Ne 3. «HaGmromeHwe muTOo3a B KIETKAX KOHYHMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGoparopHass pabora Ne 4. «l3yueHue CTpOEHHUsI TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYMBOCTH OPraHNU3MOB.

[Ipeamer u 3anaun reHeTuku. Vctopust pa3BUTHSA T€HETUKU. Posib UTOI0OTHH
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajq pocCHMUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKH (THOPHUI0NIOTHYECKUi,
HUTOT€HETUYECKUAM, MOJIEKYJISIPHO-T€HETHUECKUi). (OCHOBHBIE TE€HETUUYECKHE
noHATHS. ['eHeTnueckast CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MoHorubpugHoe CKpemrBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB MEPBOTO
nokosnieHus. [lpaBuno AOMUHUpOBaHUA. 3aKOH pACLICIJICHHUS PU3HAKOB.
I'unioresa yncrotel ramer. [1oy1HOE U HENOJIHOE JOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJIEJIOBAHMS
npusHakoB.  lluToreHeTnueckue - OCHOBBI ~ JAUTHOPUIAHOIO  CKPELIMBAHUS.
Ananuzupyromiee ckpeniuBanue. Vcroib30BaHuEe aHATU3UPYIOIIETO CKPELMBAaHUS
11 OTIPEJICIIEHUsI TeHOTHIIa 0CO0H.

CuemnienHoe HacnenoBanwe mnpuszHakoB. PaGora T. Moprana 1o
CLCIJICHHOMY HacJeJOBaHUIO TeHOB. Hapylienue cuensieHus reHoB B pe3yJbTaTe
KPOCCHHIOBEpaA.

XpOMOCOMHAasI TEOPHUS HACIEACTBEHHOCTH. | e HETHUECKNE KapTBhl.

I'enernka mosia. XpoOMOCOMHOE ONpeAesieHue mnojia. AyTOCOMBbI U TOJOBBIE
XpOMOCOMBI. ['OoMOramMeTrHsle M rereporameTHele opraHusmbl. HacnemoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS M HACJIEICTBEHHAS.
Ponp  cpenpl B HEHACIHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA



MOU(DUKAIUOHHON U3MEHUUBOCTH. BapuaiimoHHsbIi psifi 1 BapuallMuOHHAST KPUBAsl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC NMPU3HAKA U UX
HopMa peakuuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TreHOTUIIWYECKas, HU3MEHUYUMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 W MOJOBOM MpPOIECC — OCHOBA KOMOMHATHBHOW
M3MEHYUBOCTU. MyTaliMoHHas U3MEHYMBOCTh. Knaccudukaius MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (hakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HAacIeACTBEHHOW n3MeHunBocty H. 1. BaBunosa.

Bhesnepnas HacieACTBEHHOCTh U U3BMEHYUBOCTD.

I'enernka uyenoBeka. Kapuotun dvenoBeka. OCHOBHBIE METO/bl T€HETHUKHU
YeJIOBEKa: F'eHCAJIOTNUYEeCKUI, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIAPHO-T€HE THYECKU. CoBpemeHHOe OmpeAeICHUE FeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[1I1P-ananu3a. HacnenacTBeHHble 3a0o0yieBaHUS 4YEJIOBEKA: TEHHBIE OOJIC3HHU,
0OJIE3HH C HACJEACTBEHHOW MPEIpacroioKeHHOCTbIO, XpPOMOCOMHBIE OO0JIE3HHU.
ComaTtnueckue | TreHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPOMUIAKTUKH U JICUSHUS TEHETUIECKUX
Oosie3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUM YeIOBeKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. UerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmuupt u  cxembl:  «MOHOTMOpUIIHOE  CKpEIIMBAaHUE U €ro
OUTOT€HETUYECKAsl OCHOBa», «3aKOH paCUICIUIEHUS MU €ro IMTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JurubpumHoe  CKpeniuBaHue»,
«uTomornyeckue OCHOBBEI JTUTUOPHUTHOTO CKpEIIUBAHUSY, «Meiio3y,
«B3anMoecTBUE aJUICNIbHBIX TE€HOB», «l €HeTMYecKne KapThl PACTCHUM,
KUBOTHBIX U YeJOoBeKa», «l'eHeTHka moJia», «3aKOHOMEPHOCTH HAaCIIeIOBaHMUS,
CLUCIUIEHHOTO C moJIoM», «KapuoTumbl YemoBeka U KUBOTHBIX», «Buubl
W3MEHYHUBOCTHY», «MonudukannonHas W3MeHUYUBOCTH», «HacnmemoBanue pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarmoHHasI ”3MEHUYHUBOCTHY.

OO6opynoBanue: Monaenu-anIMKanu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey», «JlurubpuaHoe ckpemuBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W Mukpompenapar «Jlpozoduma» (Hopma, myranuu
(bOpMBI KPBUTHLEB U OKPACKH Tena), repOapuii «I'opox moceBHOIN.

JlaGopaTropHble M MpaKTHYecKUue padoThI:

JlabopatopHast pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTHOPUIHOTO CKPEUIUMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.



Jlaboparopnast padora Ne 6. «M3yyeHue MoaupuKaiMOHHOW U3MEHUHUBOCTH,
IIOCTPOCHUE BAPUALMOHHOI0 Psiia U BAPUALIMOHHON KPUBOI».

Jlabopartopnast pabota No 7. «AHanu3 MyTaluid y Apo30Quiabl HA TOTOBBIX
MHKpOIIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue | aHAIU3 POJOCIOBHBIX
YEJI0BEKay.

Tema 7. Cenekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak HaykKa W IPOLECC. 3aPOKIACHUE CENECKUUU U JTOMECTUKALIUS.
VYuyenne H. WM. BaBwioBa 0 MEHTpaxX MOPOUCXOKACHUS UM MHOr00Opasus
KyJbTYPHBIX pacTeHuil. LIeHTphl MPOUCXOXKICHUS AOMAIIHUX >KUBOTHBIX. COpT,
opoJia, IITaMM.

CoBpeMeHHBbIE METOJIbI CeleKIIMU. MacCOBBIM U UHIAUBUAYAIBHBIM OTOOPHI B
CENEKIMU PACTEHUM M KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOPOACTBEHHOE
ckpemBanue — WHOpuAMHT. Yucras muHus. CKpelIMBaHUE YHUCTHIX JIMHHM.
I'eTeposuc, wnu rubpuanas cwia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUJIMHT.
Otrnanénnas rtubpuam3anus u e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 W
MOJIyYeHUE TOJUIUIONAOB. JlOCTMKEHHUSI CEJEKIMM PACTEHHUM, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHAas WHXKEHEpHUs. OTallbl
co3nanust pexkomOuHaHTHOW JIHK wu TtpancrenHesix opranu3moB. Kierounas
uHxeHepus. Kierounsle KyabTypbl. MUKPOKIIOHATIBHOE Pa3MHOXKEHUE PACTCHUM.
KiioHnpoBaHne BBICOKONIPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

OKoJlorM4ecknue U ITudeckue  mpodnembl. ['MO  —  TeHeTHYecKu
MOIU(PUITIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpetrer: H. U. BaunoB, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuuet u cxembl: kKapta «lleHTpBI MPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTeHuil», «I[lopoasl ToMallHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «Padorel akanemuka M. @. liBaHoBay,
«llonmummonaus», «OOBEKTH OUOTEXHOJNOTUNY», «KIleTouHble KyJIbTyphl H
KJIOHMpOBaHUe», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJSDKH TUIOIOB M KOPHETIIIOOB AUKUX (OPM U KyIbTYpPHBIX
COPTOB pacTeHui, repdbapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS».

JlabGopaTopHble M IpaKkTHYecKUe padoThI:

OKcKypcusi«OCHOBHbIE METOAbl U JOCTHKEHHUS CEJEKIUH PACTEHUH U
YKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOHUCIIBITATEIIbHBIA  YYacTOK, B TEIUIMYHOE XO3ICTBO, Ja0OpaTOPUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».



11 KVIACC

Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[Ipennochiniku BO3HUKHOBEHUS 3BOJIOLMOHHOW TEOPHUH. IBOJIIOLMOHHAS
Teopus U €€ MecTo B Ouosoruu. BiusHue 3BOJIOLHMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBupnerenbcTBa 3BoNtoNMU. [lameoHTONIOrMYECKUE: MOCIEA0BATEIbHOCTD
MOSIBJICHUSI BUJIOB B MaJICOHTOJOTMYECKOM JIETONUCH, TEPEeXOJHbIe (HOPMEI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH u Gjaop MaTepUKOB U OCTPOBOB.

OMOpUOTIOTHYECKHUE: CXOJICTBA M Pa3IU4Msl IMOPHUOHOB pa3HbIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIILHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKUX MyTeH Yy BCex
OpPraHu3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHHS
napBuHU3MA. JIBMKYIIME CHJIBI DBOJIIOIMK BUIO0B 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE TPU OTPAaHUYCHHOCTH PECYpPCOB, HeolpesaeaEHHas N3MEHUYMBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust 3Boironnu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

Mukposomonus. [Tonmynsnusa kak eIMHUIA BUIA U 3BOJIIOLIUH.

JBuxyimue cuibl ((hakTOpbl) SBONIONUU BUIOB B MpHUpoAe. MyTallmOHHBIHN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lomyssiiuoHHBIE BOJHBI U Ipeud
reHoB. M30as1us U MUrpanusi.

EcrectBennsiit orbop — HampaBisoomuid (akTtop 3BoOIOIUUA. DOpMBI
€CTEeCTBEHHOTO 0TOOpAa.

[IprcnocoOIEeHHOCTh OPraHU3MOB KaK pe3yibTaT HBOMIONUHU. [IpuMepsr
IPUCTIOCOOJIEHUH Y OpraHu3MOB. ApoMopP( 03kl U UINO0-aTalTaI|H.

Bun wu BumoobOpazoanme. Kpurepum Buma. OcHOBHBIE  (GOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DPopMbl  ABONIONUHU:  (QUIETUYECKAs, JIUBEPreHTHAs,
KOHBEpreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHne OoT HecleUHaTU3UpOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAs paualysl.

JdeMoHcTpanum:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkenb, . Mromep, A. H. Ceep1ios.

Tabmuter 1 cxeMbl: «Pa3BuUTHE OpraHUIECKOTO MUpa Ha 3emiiey, «3apoIbIiu
MMO3BOHOYHBIX  JKHUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI 32
cyuiectBoBanue», «EctecTBeHHbI 0TOOpP», «MHOrooOpasue COpTOB pacTeHUIN,
«MHoroobpasue  HOpoA  KUBOTHBIXY, «[Tonmynsiuuny, «MyTaunoHnHas



U3MEHYUBOCTEY, «ApomMopdo3b», «Waumoanantanumn», «OOIIas gereHepanus,
«/IBmxkymue cunbel sBomonuny, «Kapra-cxema wMapumpyra nyremectBus U.
HapBuna», «bopbba 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe BUI000pa3zoBaHuE», « IKOJOTHYECKOE BUI000PA30BAHUE.

O6GopynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp IJIOJIOB U CeMsiH, KoJuieKius «[IpuMephl 3alIUTHBIX MTPUCIOCOOJICHUN Yy
KUBOTHBIX», MOJAeNb «OCHOBHBIC HAMPABJICHHUS ABOJIOLMNY, 00BEMHAST MOJIEIb
«CTpoeHHe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoJueKius «®DoOpMbl COXPAHHOCTHU
HUCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmiukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapatel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKpornpenapat «Jlpozodura» (Hopma, mytanuu (GOpPMBI KPbUIHEB U
OKpPACKH Tela).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnasi padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPUION.

JlaGopatopHas padora Ne 2. «OmnucaHue MPUCIIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMm.Ie.

JloHay4dHbIE TPEACTABICHUS O 3apOKIECHUU KU3HH. HayuyHble rumnoress
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
ABOMIIOIUSI. AOUOTEHHBIA CHUHTE3 OpPraHMYECKHMX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BOMoIMU. HauanbHbIe STamnsl
ouonorndeckoit sBosronuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHME MPOTOKJIETKH. lIepBble KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBbIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm W nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickas dpel. llameosoiickas spa u €€ mepuoabl: KeMOPUICKUM,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaliHo3o0ickass 3pa W €€ Tepuoabpl: NAJCOr€HOBBIM, HEOICHOBBIN,
AHTPOINIOT€HOBBIN.

XapaKTepuCTUKA KIMMaTa U IeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tarlbl
ABOJIIOLIMM PACTUTEIBHOTO M KMBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU U
KUBOTHBIX. [losiBlI€HUE, pacBET 1 BEBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cuctema OpraHMyYecKOoro Mupa Kak oOTpakeHue »3Bojoluu. OCHOBHbIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.



OBOJIIOIMS YeNIOBEKa. AHTPOIIOJIOrMs Kak Hayka. Pa3Burre npencraBieHuid o
IIPOUCXOXKIAEHNN 4YeJIoBeKa. Mertonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pasnuus 4eJ0BeKa U )KUBOTHBIX. CHCTEMATUYECKOE TOJIOKEHHUE YETIOBEKA.

JBuwxymume  cuwibl  (pakTopbl)  AHTPOIOIEeHE3a. Hacnencreennas
M3MEHYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOmecTBeHHBbIH 00pa3 KHU3HHU,
M3TOTOBJIEHNE OPYIUN TPYAA, MBILLJICHHUE, PEYb.

OCHOBHBIE CTAaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, HeloBeK
ymenbii, Yenosek npamoxomdamud, YenoBek HeaHAepTanbCKUK, YeoBek
pasymHbIil. Haxonku uckomaemMbIX OCTATKOB, BpeMsl CYIIECTBOBaHUS, 00JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajJiougHasi  (3KBaTOpHaJIbHAsl),  MOHTOJIOMJIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX pac K YCIOBHUSM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuuelr u cxembl: «Bo3uukHoBeHue CoiHEYHOW cucteMbly, «Pa3Burtue
opraHuyeckoro mupa», «PactutenpHas Kkietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOrO0 MHPA»,
«CpaBHEHUE AaHATOMUYECKMX YEpPT CTPOCHMSI 4YEJIOBEKa U YeIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE JI0N», «HenoBeuecKue pach».

O6GopynoBanue:  Mymspku  «lIpoucxoxxaenne  4enoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, IMUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CJICTIKU WIH
M300pKEHUS KaMEHHBIX OpYAHH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMIEPHI,
pyomma, ckpebna), TreoxXpoHOJOrHYecKas TaOnuIa, KOJUICKIUusa «DopMbl
COXPAHHOCTU MCKOMAEMBbIX )KUBOTHBIX U PACTCHUI».

JlabopaTopHble H MpakTH4YecKHe PadoThI:

[Ipaktnueckast padora Ne 1. «M3ydyeHre MCKOMAEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcusi «IBOJIONUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3msl U OKpYysKawIIas cpeaa.

DKOJIOrUsl KaK HayKa. 3aJjaui U pa3feibl IKOJIOTUU. MeToIbl SKOJIOTHYECKUX
HCCJIEI0BAaHUM. DKOJOTMUYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.



Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonoruyeckue (¢akropel. Knaccupukamus 3KOJOTHYECKUX (PAKTOPOB:
abuoTuyeckue, OMOTHYECKHME M aHTPOINOreHHble. JlefCTBHE 3KOJIOTMYECKUX
(hakTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAXKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MOB K  JEWCTBUIO  aOMOTUYECKUX  (DAKTOPOB.
buonornueckne puTMsl.

buornueckue (baKTopBhI. Buner OMOTHYECKHUX B3aMMOJICICTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapasutusm, koomnepaius,
MYTyaiau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTUYECKHX B3aUMOJEHCTBUN JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
NOMYJSIUU: YUCIECHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J{lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymanum», «3aKOHOMEPHOCTH poCTa
YUCJIICHHOCTHU NOMYJISIUU HHOY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

Jlaboparopnas pabora Ne 3. «Mopdomoruyeckne 0COOEHHOCTH pacTCHUHN U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTECHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0Bas,
mpocTpaHCTBeHHas, Tpoduueckas (muimieBas). Bunbl-nomunantel. CBsi3u B
OuoIeHo3e.

Okonoruyeckne cuctembl (dkocuctemsbl). [loHstTme 00 »dKocucTeme W
ouoreoneHoze. DyHKIMOHAIBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TPOIYIECHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHUHU B IKOCUCTEME.
Tpoduueckne (muiieBble) YPOBHHM OJKOCHCTEMbI. [luineBble 1emd H  CETH.
OcHOBHBIE TIOKa3aTeNU SKOCHUCTEMBI: OHOMacca, HPOAYKLHUS. OKOJIOTUYECKHUE
MUPaMUJIB:  TPOAYKIMU, YHUCIECHHOCTH, Ouomaccbl. CBOMCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALMSA, pa3Butre. CyKueccusl.



[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOWHOTO
WJIM [IKAPOKOJMCTBEHHOIO JIECa.

AHTpOIIOr€HHBIE  3KOCUCTEMBIL.  ATrpO3KOCUCTEMBI. Y POO3KOCHCTEMBI.
buonoruyeckoe 1 X0351CTBEHHOE 3HAUEHHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpaszue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO Pa3HOOOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouochepe. I'panunpl, coctaB U CTpyKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcPephl Kak
100ambHOM JKOCUCTEMBI. J[MHaAMUYecKoe paBHOBeCHE M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOT€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
a3zota). 30HaNbHOCTh Orochepbl. OCHOBHBbIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIe U3MEHEeHUs B buocdepe.
['mo6anbHbIE KOJIOTHYECKHE TPOOJIEMBI.

CocyiiecTBoBaHMe IPUPOJIBI u 4yeJI0BEYECTBa. Coxpanenue
O6uropa3zHooOpasusi Kak OCHOBa ycTolunBocTU 6Guocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBJiCHUs TMPUPOAHBIMH pPECypcaMu W HUX UCIHOIb30BaHUE. JlOCTHKEHUS
OMOJIOTHH ¥ OXpaHa MPUPOIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. BepHaackuid.

Tabnmuuel u cxembl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenmu nuranusy, «IKoJOTHYECKas MUPAMHUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHno3 BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JACUCTBUS Ha IpUpoay», «BaxkHeWIne HCTOYHUKH
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHeWIasi COCTaBIIAIOLIAS
ouocdeprry, «DakTopbl Aerpaganuu mouBy», «IlapHukoBsiii 3gdhexT», «DaKkTopsI
pPaAMOaKTHUBHOTO 3arpssHeHust Oumocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopot azota B IpupOIe».

O6opynoBanue: Mojaenb-ammuKanus «TunudaHbie OUOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKIuu «buonenosy», «Bpeaurenn BaxxHEHIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOapuu MW KOJJICKIIMA PACTCHUH W
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKHM TpYyIlaM OJHOTO BHJA,
Kpacnass knura Poccuiickoit ®enepaunu, u300paxKeHUsT OXpaHSAEMbIX BHUIOB
pacTeHUl U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMS [TPOI' PAMMBI 110
BNOJIOI'MN HA BA3OBOM YPOBHE CPEJAHEI'O OBLLIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHI

B cTpyKkType JMYHOCTHBIX pE3yJIbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIONINE: OCO3HAHHE OOYUYaIOIIMMUCI POCCUNUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO0  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOCXKICHUN JUYHOCTH HA OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OSKOJOTHMYECKOTO IPABOCO3HAHUA,
CITOCOOHOCTH CTABUTH LIEIIH U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS IMpeameTra «bhosiorus» ITOCTUTaroTCs B
€IUHCTBE YYEOHOM W BOCIHUTATCIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUECKUMHU U 1Y XOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHHUS K 3aKOHY M IMPABOIOPAJKY, YEJTOBEKY TPyAa U CTapIIeMy IOKOJCHHIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJuIsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomaorus»
JOJDKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOITUXCSl PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IIO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIECCE Peaanu3alid OCHOBHBIX HANPaBICHUMN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1)rpaskaIaHCcKOro BOCIIMTAHUA:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMK 00yJaIOMIeToCcs Kak aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M O0OS3aHHOCTEH, yBakKeHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B TIPOIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATETBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUNCKOM IPaXK1aHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MAa, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TNEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM SI3BIK U KYJIBTYPY,
IIPOIIIOE U HACTOSIIEE MHOMOHAIMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIICHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BUTHE OWOJIOTHH, TOHMMAaHHUS 3HAYCHHsS OWOJIOTMM B TO3HAHUH 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

ujaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MMOBE/ICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHi Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPyAa, OOLIECTBEHHBIX OTHOIICHUMH;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

S) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAr OOy M :

NOHMMAHHUE U peanu3alus 310pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHWYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MICUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABUJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUM M HEMPHUSATUS BPEIHBIX MPUBBIUCK (ymoTpeOIeHuUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS);

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY101t00u¢e;

FOTOBHOCTh K AaKTHMBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpa30BaHHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB H OLEHKM HMX BO3MOXHBIX IOCHEACTBUNA IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE T00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peLIeHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MpUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJieM, CBS3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HAlpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATHE JIEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpeJlle, YMEHHE MPOTHO3UPOBATH HEOIAronpuATHBIC HKOJIOTHUUECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;

HAJIMYHUE PA3BUTOTO KOJOTMYECKOTO MBIIIICHUS, SKOJIOTHYECKON KYJIbTYPBbI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIIMAJIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON JMEATEIbHOCTH YKOJIOTHUUECKOMN
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEILCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBHS MEXY JIFOJIbMU U TTIO3HAHUS MUPA;

NOHUMaHue crenuduku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMUpPOBaHUN PAIMOHAIBLHOTO HAYyYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUss 00 OKpYKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJOTHU JII COBPEMEHHOW IUBUIIM3AIIMU:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MYyTeH BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
MCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJAX
MOBBINIEHUSI OOILIEH KYyJIbTYpbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIHLHOW TPaMOTHOCTU OOyYarommxcs, GOpMHUPYyEMOit
IIpU U3YUYEHUU OUOJIOTUH;

NOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJb3yEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHHS SIBIICHUW OKPYKAIOIIETO MHPA U MPOUCXOMSAININX B HEM H3MEHEHUH,
yMEHHE JeJlaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 TOJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OWOJOTUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTU, TOTOBHOCTH OCYIIECTBISTH
MIPOEKTHYIO U HCCJIEI0BATENIBCKYIO IS TEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblE pe3yJbTaThl OCBOEHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYUYHbIE MOHITHS, OTpakarollue
LEJOCTHOCTh HAYYHOW KapTUHBI MHUpAa M CHEUUPUKY METOJOB TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHs, SIBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAaONMIOJeHuEe,  HU3MEpPEeHHe,  HKCIEPUMEHT U JAPYTux),
yYHHUBEpCAJIbHbIE y4eOHble JelcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,

PETYISITUBHBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH ¥ COI[MAIBHOW KOMIETEHIIMM O0O0yYaroumxcs, CHOCOOHOCTh
oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYECKUE 3HAHWs W  yHUBEpCalibHble y4eOHbIe JEWCTBUS B
NIO3HABATEIbHON U COLMATIbHOM MTPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBepPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMHU
AEeUCTBUAMM:

1)0a30Bble JIOrH4YecKue JAeicTBUSI:

CaMOCTOATENbHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOJIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BAaTh MPU OCBOECHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUIEHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilacCHupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICI
OMOJOTUYECKUX TOHATUN (BBIAETSATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH
CBS3U C IPYTUMHU MOHATUSIMH);

ONpEeNeNATh LeNu ACSATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JTOCTH>KEHUS, COOTHOCUTh PE3YJIbTaThl AECSITEIBHOCTH C TOCTABICHHBIMU LIETIAMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TIOHITHS I OObsICHEHUS (DAKTOB M SBICHUM
YKWBOU IPUPOBI;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIC, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, GOPMYIUPOBATH BHIBOJIbI U 3AKIIOUCHHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeAcTBa JUISt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOILIEHHN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATBHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUHN JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PeabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOJIEM.

2)0a30BblIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQJICTh HABBIKAMU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHOW JIESITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOMCKY METOJIOB PEIICHUS IPAKTHYCCKUX 3aJ1a4, IPUMCHCHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BHJABI JICATCIBHOCTH II0 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETaldH, TNPeoOpa30BaHHI0 W TNPHUMEHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIH TUI MBINUICHUS, BIaJICTh HAYYHOW TEPMHUHOJOTHECH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbLHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaXOJWTh apryMEHThI JUIs JOKa3aTelbCTBa
CBOMX YTBEP)KIICHHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSX;

J1aBaTh OIIEHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JacTH
KU3ZHEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONNE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE yu4eOHOTO
MocoOMs, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIPaBOYHWKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHETE), aHAIM3UPOBATH



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynHUpOBaTh 3amPOChl U MPUMEHSTh PA3IUUYHBIE METOJbI MPHU MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON JUIsl BBITIOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3TUIHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Oouosiormdeckor uHbOpMaALMEl: TPUMEHITh XUMHYECKHe, (Quznueckue u
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYpPY, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMH  pACO3HABaHUS U 3alMUTBl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30NMaCHOCTH JIMYHOCTH.

OBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1)o0menme:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYXKJaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCUTEIHHO BBIMIOJHEHUS MpejiaraeMoin
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOajdbHBIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CHUTYAaIlHi,
YMETbh CMSTYaTh KOH(MIJIUKTHI U BECTU MIEPETOBOPHIL;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOLIEHUE K COOCCETHUKY
U B KOppeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2)coBMeCTHAsA AeSITeJIbHOCTD:

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHOW W WHJUBUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (HOPM B3aUMOJCHCTBUS MPU PEIICHUH YIeOHOM 3a1a9H;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOMIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJIJIEKTUBA;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJUHUPOBATh JEUCTBUA II0 €€ IOCTHKEHHUIO: COCTaBJATH IUIAH JIEWCTBUU,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOW paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
oOLIuMi pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh WJAEU C TO3UIMM HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1)camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUS JUIsl BBISBICHUS MpoOJeM M HX
pelieHus B )KU3HCHHBIX U YYEOHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM I1EJeBbIe W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOE,
CBOEMY 3/I0POBBIO U 3J0POBBIO0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIUPOKOW DJPYAUINU B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0Opa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLIEHMBATH PHCKH W CBOEBPEMEHHO IPUHUMATH PEUICHHUS MO HUX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3)npuHsaTHE ce0S U APYTUX:

MPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX [pPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pe3ynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npenmera «buonorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO MOJYYSCHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3JIMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CHUTYyallUusAX, CBS3aHHBIX ¢ Owuosorueit. B mporpamme mnpeaMeTHbIe
pe3yabTaThl MPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTH 3HAHUNA O MECTE U POJM OUOJIOTHMH B CHCTEME HAy4YHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMUPOBAHMH COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH YE€JIOBEKA JJIsl PEIICHHS )KU3HEHHBIX 33/1a4;

YMEHHE PacCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M TMpPEeBpalICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKHE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpnens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTO0Opas3us u
MPOUCXOXKIEHUS KyIbTYpHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IMPOILIECCOB U SIBJICHUW, OpPraHu3alus U MPOBEICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJY HCCIEIyEeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOIYyYEHHBIX



PE3yJITaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BHIBOJBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIIECTBCHHBIC NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTUU B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEMOCHHTEe3a, MHUT03a, Meio03a,
OIUTOJIOTBOPCHHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO PAa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NIPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LeJbl0 oOecredeHrss Oe30MacHOCTH CBOETO 3JI0POBbS U 3I0POBBS
OKPYXKAIOIIUX JTIFOCH, COOI0OIEHNS HOPM IPAMOTHOTO IOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelle, TMOHMMaHUE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOM owosoruu u OMOTEXHOJOTUH N1 PalMOHAIBHOTO
IPHUPOJIOTIOIH30BAHUS;

YMECHHE peliaTh dJEMEHTAapHbIC TCHETHYECKHE 3a7ayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIEIJICHHOE HACIEIOBAaHUE, COCTABIISATH CXEMBI
MOHOTHOPHUTHOTO CKpCUIUBAHUS JUIS TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yMEHHE BBITIONHATh J1aOOpaTOpHBICE W TpPaKTUUECKHue pPadoThl, COOJI0IaTh
npaBuia Ipu pabore ¢ yueOHBIM U J1a00OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPeICcTBa MAacCOBOM MH(OpMAIK, HAYYHO-TIOMYJSIpHBIC
MaTepHalibl), STUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIIEIOBaHUNA B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast OMoNOrNYecKyt0 UH(POpPMaIUI0O U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh OHITHUIHBIN amnmapaT OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
K1acce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAYYHOTO
3HaHMSI ECTECTBCHHBIX HAyK, B (POPMUPOBAHUH COBPEMEHHOW ECTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJIC POCCHUHCKHUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALUS, TeHOPOH, FBOIIOLHUS, ABUKYIINE CHIIbI ((PAKTOPHI) IBOJIIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJ000pa3oBaHUE, JKOJOrMueckue (HakTophl,



DKOCHUCTEMA, MPOJYIEHThI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
AKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE Teopuu (dBOJIONMOHHAs Teopus Y.
JlapBuHaA, CHHTETHMYECKas TEOpUs DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrsa K. M. baspa, uepenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OMPENENATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHUCTEMaM,;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE XKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTU MEXJIY HCCIEIyeMbIMU BEJIIMUYMHAMH, OOBSICHEHHME TOJYYCHHBIX
pPEe3yIbTAaTOB, WCIOJIL30BAaHHBIX HAYYHBIX TMOHSATUN, TEOPUN M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPU3HAKH CTPOCHUS OHOJOTHYECKHUX
OOBEKTOB: BHUJOB, TOMYJAIUN, TMPOIYIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreoleHO30B U HJKOCUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIIOCOOICHHOCTH
OpraHW3MOB, JICHCTBUS JKOJOTHMYECKHUX (PAaKTOPOB HA OpPraHU3MBI, TEepeHoca
BEIIECTB M IOTOKAa HHEPTrUUM B DKOCUCTEMAX, AHTPONOIEHHBIX H3MEHEHHH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJYYCHHBIE 3HAHUA A OOBSICHEHUs OHUOJOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIIEHUN B IMOBCEIHECBHOU
KU3HA C 1EIbI0 oOecredyeHus O€30MacHOCTH CBOErO 3/I0POBbS M 37I0POBbS
OKPYXAIOIIUX JTIOCH, COOMI0OIEHUsI HOPM TPAaMOTHOTO TMOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, NMOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUH ISl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOTMYECKUE 3aJaud, COCTABIISITh CXEMBbI
MepEeHOCa BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUs );

YMEHHUE BBIMONHATh J1aOOpAaTOpHBIE W MpaKTUYECKue padoThl, COOII0IATh
nmpaBmiIa nmpu paboTe ¢ yueOHBIM U JaO0OPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHMBATh M HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICTBa MacCOBOW MH(OpMAIU, HAyYHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuUBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IHUCHMEHHBIE U YCTHbIE COOOIIEHUS,
000011ass OMOJOrMYECKyt0 UH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
MCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB H TeM nmudpoBLIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 buonorus xak Hayka 2 0.5 brbmmorexa [TOK
https://m.edsoo.ru/7f41¢c292
2 JKuBEBIE CUCTEMEI U UX OpraHu3aus 1 bubmiorexa HOK
p 1 https://m.edsoo.ru/7f41¢c292
. bubmuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41¢c292
4 KuszHeneaTeabHOCTh KIETKHA 6 bubmorexa LOK
https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 4




11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuorexa [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK arorias cpena 5 1 bubmorexa LOK
p pyratom peat https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M YKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpemst 2 bubmorexa OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 2.5







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KoJsmyecTBo yacoB
Ne JomamHssi | DJeKTPOHHbIE HU(POBbIE 00Pa30BaTEIbHbI
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero padora pecypchl
padoThI padoTsbI
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1
https://m.eds00.ru/863e6122https://m.edsoo.ru/863
MeTo 161 TTO3HAHUS KUBOH
npupoel. [IpakTndeckas
pabota Ne 1
2 «cnonp3oBanne 1 0.5 bu6mmoreka [IOK https://m.edsoo.ru/863e6122
pa3IUYHBIX METOJOB TIPH
M3y4EHUN OMOJIOTHYECKHUX
00BEKTOBY
K
3 PATHAR MCTOPUA passuThA 1 BuGnorexa ITOK hitps:/m.edsoo.ru/863e6564
6uonornm
4 buomnornueckue cucTeMsl, 1 bubnuorexa [JOK
MPOLECCHI U UX U3YUEHUE https://m.edsoo.ru/863e6122https://m.edsoo.ru/863
C o
5 YLHOCTD #USHI 1 cBOMCTBA 1 bu6mmoreka LIOK https://m.edsoo.ru/863e674e
YKMBOTO
3akphITas U OTKPBITAst
cuctembl  « M3ydyenue
6 yi 1 0.5 bu6mmoreka LIOK https://m.edsoo.ru/863e6122
MOCTYIICHHUS BEIIECTB B
OTKPBITYIO CUCTEMY»
YPpoBHHU OpraHu3anuu
7 p . p 1 bu6mmoreka LIOK https://m.edsoo.ru/863e632a
KUBOU MaTepuu
8 MeTo 16l TTO3HAHUS dKUBOU 1 bubmuoreka I{OK https://m.edsoo.ru/863e6122




IIPUPOIbI

O6o06m1aromiee MOBTOPEHHE

bu6mmoreka LIOK https://m.edsoo.ru/863e632a

10

TecroBas paboTa 1o
pazaeny «buosiorus Kak
HayKa»

bu6mmoreka [{OK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863

11

Hcropus n3ydeHust KIEeTKH.
Kiterounas teopust.

bubmmoreka [{OK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863

12

[IpakTrueckoe 3aHsaTHE
«PaccMmarprBaHKe TOTOBBIX
MpenapaToB pPacTUTEIbHBIX
TKaHEW»

0.5

bu6mmoreka [IOK https://m.edsoo.ru/863e6122

13

XUMHYECKHUH COCTaB
KJIETKH. MUKPO3JIEMEHTHI

bu6mmoreka IIOK https://m.edsoo.ru/863e6122

14

Poisib makpo u
YIBTPOMHUKPOIIEMEHTHI

bu6mmoreka [IOK https://m.edsoo.ru/863e6122

15

NabopaTtopHasa pabora «
MN3yyeHune ycBoeHun
PACTEHUAMM OPraHNYECKUX U
MCKYCCTBEHHbIX Y4006 peHnn»

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e6122

16

Opranuueckue BEIIeCcTBa.
JInmmiael

bu6mmoreka LIOK https://m.edsoo.ru/863e6b72

17

®epMeHTh —
Ouosornyeckue
KaTaJIn3aTOpPHl.
JlaGopatopHnas pabora Ne 1
«M3yuenne
KaTaJIUTHYECKOM

0.5

bu6mmoreka LIOK https://m.eds0o.ru/863e6b72




aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMUIIa3bl UK

KaTtaja3bl)»
18 VYraesoupl. benku bu6mmoreka LIOK https://m.edsoo.ru/863e6870
19 HyKICHHOBEIE KHCOTHI. bu6nuoreka IIOK https:/m.edsoo.ru/863e6d5c
ATD
20 Pemenue 3amau bu6mmoreka [IOK https://m.edsoo.ru/863e8d78
Hctopus u metosl
21 M3Y4EHHUS KIIETKU. bubnuoreka [{OK https://m.edsoo.ru/863e6e88
Kiterounas teopust
22 KneTka xax nenoctHas Bu6miorexa [IOK hitps://m.eds0o.ru/863¢8d78
KUBast CHCTEMa
Crpoenue
AYKAPUOTHYECKOM KIETKH.
JlabopaTtopnast pabota No 2
«M3yuenue ctpoeHus
3 KJIETOK pPaCTEeHU, 0.5 bubnuoreka [IOK
YKUBOTHBIX, TPUOOB 1 https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/86 3¢
OakTepuii o
MHUKPOCKOTIOM Ha FTOTOBBIX
MUKpOTpenaparax u ux
OTIMICAHUE
24 KnetouyHoe agpo.Xpomocombl bu6mmoreka LIOK https://m.edsoo.ru/863e766¢
25 O6o0maroiiee MOBTOPEHUE bu6mmoreka LIOK https://m.edsoo.ru/863e8d78
26 Tecroas pabota bu6nuoreka LIOK https://m.edsoo.ru/863e8d78
27 Obmer BemecTs wm bu6nmoreka LIOK https://m.edsoo.ru/863e8d78
MeTaboIn3M
28 IIpoxapuoTnyeckas KieTka bubnuoreka LIOK https://m.edsoo.ru/863¢7¢98




Peanuzanus

29 HACJICJACTBCHHOM bubmnoreka LIOK https://m.edsoo.ru/863e7aae
nH(pOpMAIIUHU B KIETKE

30 O06o0maroree NTOBTOPSHHE bubnuoteka [{OK https://m.edsoo.ru/863e7dc4
PeweHue 3agay Ha

31 HYK/1€OTUAHYIO bu6mmoreka LIOK https://m.edsoo.ru/863e796e
nocseA0BaTe/IbHOCTb
buocunres 6enka. Peakmms

32 1 bu6mmoreka [IOK https://m.edsoo.ru/863e796e
MaTpPUYHOTO CHHTE3a
Tpancasaaus — OHOCHHTE3

33 PancIAl Bu6maorexa LOK hitps://m.cdsoo.ru/863¢8d78
Ocnka
Heknerounsie Gpopmbl

34 bu6mmoreka [IOK https://m.edsoo.ru/863e7540
KU3HA — BUPYCHI

bu6moreka [IOK
35 OpraHusm — eanHoe Lenoe
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863

36 DHepreTUYecKuii 00OMeH bubnuoteka I{OK https://m.edsoo.ru/863¢e7f4a
[Tnactuaeckuii oOMeEH.

37 bu6mmoreka LIOK https://m.edsoo.ru/863e81b6
doTocuHTE3
Pa3zmuoxenue: 6ecriooe u

38 bu6mmoreka LIOK https://m.edsoo.ru/863e8436
II0JIOBOE
JKU3HEHHBIN IUKIT KIETKU.
Jlenenue kiaeTku. MuTo3.
Jlaboparopnas pabota Ne 3

39 «Habmronenue MuTo3a B 0.5 bu6mmoreka LIOK https://m.edsoo.ru/863e8d78

KJIeTKaX KOHYMKa KOpellKa
JyKa Ha TOTOBBIX
MUKpOIIpernaparax»




40

Meiio3. O6pa3oBanue u
pa3BUTHE MOJIOBBIX KIETOK.
Orm1010TBOPEHHE.
Jlaboparopuas padota Ne 4
«M3ydeHnne crpoeHus
MIOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOITperapaTaxy

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e8d78

41

OFII'IO,EI,OTBOpeH ne

bu6mmoreka [IOK https://m.edsoo.ru/863e8d78

42

WNHnmBunyanbHOE pa3BUTHE
OpraHu3MOB

bu6mmoreka [IOK https://m.edsoo.ru/863e8878

43

OHTOreHe3 yenoBeka.
PenpoayktuBHOE 310pOBHE

bu6mmoreka IIOK https://m.edsoo.ru/863e8d78

44

I'eneruka — Hayka o
3aKOHOMEPHOCTSX
HACJIEICTBEHHOCTH U
n3MeHuuBocty. I'. MeHnnenn
— OCHOBOIIOJIOXKHUK
FeHETHUKHU

bu6mmoreka LIOK https://m.edsoo.ru/863e8d78

45

3aKOHOMEPHOCTH
HACJIeIOBAaHUS MPU3HAKOB.
MonorubpuaHoe
CKpeIllBaHHE

bu6mmoreka LIOK https://m.edsoo.ru/863e8d78

46

PeweHune 3aga4 Ha
MoHorMbpugHoe
CKpelumBaHue

bubmuoteka [{OK https://m.edsoo.ru/863e89a4




47

JurudpunHoe
CKpelIuBaHue. 3aKoH
HE3aBUCHMOTO
HaCJIeIOBaHUS IPU3HAKOB

bu6mmoreka LIOK https://m.edsoo.ru/863e8d78

48

PeweHue 3agay Ha
anrnbpnaHoe ckpelmsaHme

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e8c¢60

49

XPpOMOCOMHAsI TEOPUS
HaCJIeICTBEHHOCTU

bu6mmoreka [IOK https://m.edsoo.ru/863e8d78

50

Pemenne 3amau

bu6mmoreka [IOK https://m.edsoo.ru/863e8d78

51

CrerieHHOE HacJIeJOBaHNE
npusHakoB. JlabopaTtopHas
pabora Ne 5 «M3yuenue
pe3yIIbTaToOB
MOHOTHOPHUHOTO 1
JTUTHOPUTHOTO
CKpEILUBAHUS Y IPO30(PUITBI
Ha TOTOBBIX
MUKpOTpernapaTax»

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863e8d78

52

T'enetuka noma.
HacnenoBanue nmpu3HaKos,
CLEIUIEHHBIX C IIOJIOM

bu6mmoreka LIOK https://m.edsoo.ru/863e8c¢60

53

N3MeHYUBOCTS.
Henacnencrsennas
U3MEHYHUBOCTD.
JIaGopatopHas pabota Ne 6.
N3yuenue

MO (UKAITTOHHO N
M3MEHYMBOCTH, IOCTPOCHUE
BapHALIMOHHOTO psiAa U

0.5

bu6mmoreka [IOK https://m.edsoo.ru/863e8efe




BAPUALIMOHHON KPUBON»

HacnencrBennas
HN3MCHYUBOCTD.

Jlaboparopuas pabota Ne 7.

54 . 0.5 bu6mmoreka LIOK https://m.edsoo.ru/863e8efe
«AHanu3 MyTauui y
Ip030(UITBI HA TOTOBBIX
MHUKpOTIperiapaTax»

55 I'enernka yenoBeka bu6mmoreka [IOK https://m.edsoo.ru/863e8d78

56 MeTozabl reHeTUKM YeloBeKa bu6mmoreka [IOK https://m.edsoo.ru/863e8d78
O06001menue mo Teme

57 «HacnezicTBeRHOCTS Bu6maorexa LOK hitps://m.cdsoo.ru/863¢8d78
W3MEHUYHUBOCTH
OpPTaHU3MOB»

58 Tectosas paboTa bu6mmoreka [{OK https://m.edsoo.ru/863e9214

59 Pelietue 33834 Ha MoHO Bu6smorexa LIOK https:/m.edsoo.ru/863e9214
AMrMBpUAHOE CKpelmBaHme

60 O6o0matoriee MOBTOPEHUE bubnuoteka I{OK https:/m.edsoo.ru/863e8d78

61 TecrtoBas pabora bubnuoteka I{OK https:/m.edsoo.ru/863e8d78
Cenexuusi. L{leHTphI

62 MIPOUCXOKICHUS bu6mmoreka LIOK https://m.edsoo.ru/863e8d78
KYJIBTYPHBIX PACTCHHIA

63 OCHOBHbIE METOLI bu6mmoreka LIOK https://m.edsoo.ru/863e8d78
CCJICKIIMH
buoTtexHonorus:

64 JIOCTH KEHHUS U bu6mmoreka [IOK https://m.edsoo.ru/863e8d78
MEePCTIEKTUBBI PA3BUTHUSA

65 O6o06maroniee TOBTOPEHHE bubnuoreka [{OK https://m.edsoo.ru/863e8d78




66 O6o0maroiiee NTOBTOPEHHE 1 bubnmoreka [{OK https://m.edsoo.ru/863e8d78

67 O6o0maroiee NTOBTOPEHHE 1 bubnmoreka [{OK https://m.edsoo.ru/863e8d78

68 O06o0maroree NTOBTOPSHHE 1 bubnuoteka [{OK https://m.edsoo.ru/863e8d78
OBIIEE KOJIMYECTBO YACOB 68

10 [TPOT'PAMME




11 KUIACC

KoaudecTBO 4acoB

Ne JomamHssi | DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabnbie | IIpakTuyeckue
n/n Bcero padora o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
PazButne Ouonoruu B
. bubnuorexa [JOK
1 JIOJApBUHOBCKHI 1
https://m.edsoo.ru/863ea20e
TEePUOI.
) OBOIOIMOHHAS | bubmmoreka [{OK
teopus K.b.Jlamapka https://m.edso0.ru/863e9570
[Ipeanocenku
bu6mmoreka [IOK
3 BO3HUKHOBEHHUS 1
https://m.edsoo.ru/863e9cle
yuenus Y./lapBuHa
4 DBOIIONMOHHAS | 0.5 bubnuorexa [JOK
teopus Y./lapsuna ' https://m.eds00.ru/863e99c6
5 JIBYOKylye CHIIbI | bubnuorexa [JOK
3BOJTIOLAH https://m.edsoo.ru/863e9da4
6 Heob6parumocTth | bubnuoreka [JOK
3BOJIIOLUN https://m.edsoo.ru/863e9ed0
EcrectBennsiii 0T60
7 P 1 Bu6miorexal [OKhttps://m.edsoo.ru/863¢9fde
1 ero (popmsl
PesynbraTel
IBOJIIOLIHH:
MPUCIIOCOOJIEHHOCTh
bu6 mmorexal [OK
8 OpPraHU3MOB U 1 0.5

BHUJI000pa30BaHUeE.
JIaGoparopHas paboTa
Ne 2 «Onucanune

https://m.edsoo.ru/863e9cle




MPUCTIOCOOICHHOCTH
opraHusma u eé

— IJIaBHas ABUXKYIIasa

OTHOCHTEJIBHOI'O
XapakTepa»
9 O6ob6Lwatouiee bu6mmoreka [{OK
NnoBTOpPEHME https://m.edsoo.ru/863eb5fa
b K
10 TecTtoBas pabora nommorexa O
https://m.edsoo.ru/863eb5fa
11 Bua: kputepun n
CTPYKTYpa
[Tomymanms kak
12 CTPYKTYpHAsA eIUHUIIA bubmorexa LOK
PYKLYP https://m.edsoo.ru/863eb5fa
BUJA
[Monmynsuust
«3yueHue BIUSAHUS
bu6moreka [IOK
13 pa3IUUYHBIX (HaKTOPOB 0.5
https://m.edsoo.ru/863ea5a6
Ha pOXKIAEMOCTh U
CMEpPTHOCTD
14 [Momynsiust kak bubnuoreka [JOK
€JIMHHIIA PBOJIIOIUH https://m.edsoo.ru/863eabbe
bu6 OK
15 daKTOpbI 3B01IOLMM 0.5 nomorexa I
https://m.edsoo.ru/863ea8bc
N3onsauus «M3yuenue
BIUSHMSA M30JISAIMH Ha
bubmuoreka [JOK
16 T€HETUYECKYIO 0.5
https://m.edsoo.ru/863eca48¢e
OZHOPOJHOCTh
HACEKOMBIX)»
13 EctecTBeHHBII 0TOOD bubnuorexa LIOK

https://m.edsoo.ru/863eac2c




CcuJia 3BOJIFOIINH

N3meHunBOCTH
npu3HaKoB «/3yueHune

pa3BUTUA Y
bu6mmoreka [{OK
19 pa3IUYHbIX 0.5
https://m.edsoo.ru/863ead44
OpraHU3MOB
MIPUCTIOCOOUTETBHBIX
0COOEHHOCTEI»
Anmanranmn
OpPraHU3MOB K
20 YCIIOBUSIM OOWTAHMS bubnuotexa [JOK
KaK pe3ynprar https://m.edsoo.ru/863eb5fa
JEUCTBUSA
€CTECTBEHHOT0 0TOOpa
Pednexc «M3yuenne
)1 0€3yCIIOBHBIX 0.5 bubnuoreka [IOK
pedaekcoB y https://m.edsoo.ru/863eaea2
KUBOTHBIX)»
2 O6o06maromee 0.5 bubnuoreka [[OK
MIOBTOPEHUE https://m.edsoo.ru/863ebSfa
23 TecrtoBas pabora bubmorexa OK
https://m.edsoo.ru/863eb5fa
24 Bunoo6pa3oBanue kak bubnuoreka [JOK
pE3ynBTaT 3BOJIIOLUU https://m.edsoo.ru/863eafec
JIaGoparopHas paboTa
Nel «Onucanne ocobeit
25 BU]Ia 1O 0.5

MOP(}OJIOTHIECKOMY
KPUTEPHIO»




Coxpanenue
MHOT000pa3us BUJIOB

bu6mmoreka [{OK

26 0.5
Kax OUCHOBa https://m.edsoo.ru/863eb10e
YCTOMYUBOTO
pa3BuTHs OMochephl.
DopMBbI Bu6 OK
27 OHOJIOTUYECKOTO nommoreka L
https://m.edsoo.ru/863eb348
nporpecca
JlokazarenbcTBa
bu6mmoreka [IOK
28 MaKpO3BOJIIOLUU 0.5
https://m.edsoo.ru/863ebSfa
OpPraHUYECKOTO MUpPa
OcobGenHocTr
bu6moreka [IOK
29 CTPOEHUS KaK
https://m.edsoo.ru/863eb46a
pe3yabTaT 3BOIIOLMHU
PazButue
30 MpEeACTaBICHUH O bubnuoreka [IOK
MIPOUCXOXKIECHUU https://m.edsoo.ru/863eb46a
JKU3HU Ha 3eMiie
CoBpeMeHHbIE
31 MPEJICTABJICHUS O bubnuoreka [JOK
BO3HUKHOBEHUU https://m.edsoo.ru/863eb5fa
YKU3HU
Pa3BuTHe )KuU3HU HA
3 3emie. bubmuoreka [JOK
IIpoTepo3solickas u https://m.edsoo.ru/863eb5fa
1aJIe030MCKast 3pBI
b K
33 Me3zo3oiickas u nommorexa 110

https://m.edsoo.ru/863eb5fa




KalHO30MCKasl 3pbl

I'unote3nt
bu6mmoreka [{OK
34 MIPOUCXOKICHUS
https://m.edsoo.ru/863ebbSe
YyeJioBeKa
ITonoxxeHnue 4enoBexa
bu6mmoreka [{OK
35 B CHCTEME
https://m.edsoo.ru/863ebd16
OPraHu4ecKoro Mupa
b K
36 DBOJIONHS YEIOBEKA noymorexa 110
https://m.edsoo.ru/863ebSfa
b
37 YenosevecKkune pachbl nomotera [OK
https://m.edsoo.ru/863ebale
18 O6o06maromee bu6mmoreka [IOK
IIOBTOpPEHHE https://m.edsoo.ru/863ebale
39 TecroBas pabota bubmorexa OK
https://m.edsoo.ru/863ebale
Pemrenue 3agad Ha
bu6moreka [IOK
40 JTUTHOpUTHOE
https://m.edsoo.ru/863ebale
CKpeIlMBaHKHE
Opranusm u cpeja. EuG OK
41 AOuoTHueckue nosmotera Il
https://m.edsoo.ru/863ebale
(hakTophI
4 buotnueckue bubmuoreka [JOK
(hakTophI https://m.edsoo.ru/863ebale
43 AHTpOTIOT€HHbIE bubnuoreka [JOK
(baxTopsl https://m.edsoo.ru/863ebale
m Crpykrypa bubnuorexa [IOK
3KOCHUCTEMBI https://m.edsoo.ru/863ebale




Pemenue 3aay Ha

bubmuoreka [IOK

45 CIICTJICHHOE
https://m.edsoo.ru/863ebale
HacJIeJOBaHHE
Pemenue 3asau Ha
46 HVKITCOTH I bu6mmoreka [IOK
Y FHYIO https://m.edsoo.ru/863ebale
MOCJICIOBATCILHOCTD
IIumessie CBSA3M.
47 KpyrosopoT BemiectB bubnuorexa [JOK
U IIPUTOK DHEPrUU B https://m.edsoo.ru/863ebale
IKOCHCTEMAX
Tpoduyeckue ceTu
«CocTaBneHue cxem
bu6mmoreka [IOK
48 nepeaayn BeLecTs 1
https://m.edsoo.ru/863ebale
npeBpaLLeHne SHeprum»
(uenu nuTaHms)
[Tpuunnb
. bu6moreka [IOK
49 YCTOWYHUBOCTH U
https://m.edsoo.ru/863ebale
CMEHBI 3KOCHCTEM
50 Bausnaue dyenoBpeka Ha bubnuoreka [[OK
JKOCUCTEMY https://m.edsoo.ru/863ebale
buocdepa —
bubmuoreka [JOK
51 rio0anbHas
https://m.edsoo.ru/863ebale
J9KOCHCTEMA
Pemenne 3agau Ha
bubmuoreka [JOK
52 MOHOTHOpHUIHOE
https://m.edsoo.ru/863ebale
CKpEILIMBaHNUE
53 Ponb xuBBIX bu6mmoreka [JOK

OpraHu3MoOB B

https://m.edsoo.ru/863ebale




IPUPO/IC

54 KpyrosopoT Bemiects bubnuorexa [JOK
B [IPUPOJE https://m.edsoo.ru/863ebale
b K
55 buocdepa u genosek nommorexa O
https://m.edsoo.ru/863ebale
bubmmoreka [{OK
56 I1 0.5
PHPOJIHBIE PECYPeht https://m.edsoo.ru/863ebale
OcCHOBHBIE
57 9KOJIOTUYECKUE bubnuorexa [JOK
PO OIeMBI https://m.edsoo.ru/863ebale
COBPEMEHHOCTH
Pemrenue 3agag Ha
53 I I bu6mmoreka [IOK
g pri https://m.edsoo.ru/863ebale
CKpEIIUBaHNE
IIytu pemienus
59 3K}(])TJ'IOII")I/I‘IGCKI/IX bubmorexa OK
https://m.edsoo.ru/863ebale
npooieM
CoxpaHenue
bu6mmoreka [JOK
60 MIPUPOTHBIX
https://m.edsoo.ru/863ebale
KOCHUCTEM
61 Pemenue TMIOBBIX bubmuoreka [JOK
saganui EI'D https://m.edsoo.ru/863ebale
& Pemenue TMIOBBIX bubmuoreka [JOK
saganui EI'D https://m.edsoo.ru/863ebale
63 Pemenne THIOBEIX bu6mmoreka [JOK
saganui EI'D https://m.edsoo.ru/863ebale
64 Pemenne THIOBEIX bu6mmoreka [JOK

saganui EI'D

https://m.edsoo.ru/863ebale




65 Pemienne THIIOBBIX | bubnuoreka [IOK
saganui EI'D https://m.edsoo.ru/863ebale
66 Penienue TMIOBBIX | bu6mmoreka [{OK
3aganui EI'D https://m.edsoo.ru/863ebale
67 O6o06mraroree | bubmuoreka [JOK
IIOBTOpPEHHE https://m.edsoo.ru/863ebale
68 O6o0maroree | bu6mmoteka [IOK
IIOBTOpPEHHE https://m.edsoo.ru/863ebale
OBIIEE KOJIMYECTBO
- 68 2.5

YACOB I10 ITPOI'PAMME
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