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HOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJIX0A0B K (opMUpOBaHHIO cojepkaHui YydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbuble nosoxkeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COJIEpyKaHHS,
pe3ynbpTaToB 0Oy4eHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
Oo0MmMX HEeNsIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakKe MOJOKCHHS O CHeUpuKe OHOJIOTHH,
e 3HAaYCHWU B IO3HAHWU >KUBOW MPHUPOJBI M OOECIIEYCHUU CYIIECTBOBAHMS YEJIOBEUYECKOTO
obmectBa. CoryilacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPECIICHBl OCHOBHBIE (DYHKIUHU MPOTPaAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o Ouosioruu naét mpencTaBlIeHHe O LeTsX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIIMUTAHUS M Pa3BUTHsI OOy4aroOmuXcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 00sA3aTeNbHOE MPEIMETHOE COJEpKAHHUE, €r0 CTPYKTYpY, pacmpeelieHHe I10
paszenaM W TeMaM, PEKOMEHAYeMYIO MOCIeIOBaTeIbHOCTh M3YYEHHUS yUeOHOTO MarepHala C
YU€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTELHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCS.

B mnporpaMme 1O OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpPEJAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oO0y4eHus B (OpPMHPOBAHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme no Guonoruu (10—11 kmaccel, 0a30BbIN ypOBEHB) peaqu30BaH MPUHIIMII
MPEEMCTBEHHOCTH B HW3YYeHHH OWOJIOTHH, Omaromaps dYeMy B HEW MpoCMaTpUBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIICHHEM K OKpYKaromen
npupoaHoil cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIMEOHMOIOTHYECKHUX TEOPH, a TakkKe
3HAHUN O CTPOEHUH >KMBBIX CHCTEM PA3HOTO PaHTra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHWUN B IOBCEIHEBHOM KU3HU JJISl PEIlICHUs MPUKIAIHBIX 3a/1a4, B TOM 4HCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YENIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIeH MPUPOHOMN cpene,
aHaJlM3a BJMSAHUS XO3AWCTBEHHOM [EATENbHOCTH YEJOBEKa Ha COCTOSHHUE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 0OECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 33]la4 IIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYaIOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JHHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecrieunBaeT (GOpMUPOBAHHE Yy OOydarOIUXCA MPEJICTABICHUN O HAy4YHOM KapTHHE MHpa,
pacmupsieT u 0060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTIIMYUTENBHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS UIA: TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
¢dopmupoBaHusa (GYHKIIMOHAIBHON I'pPaMOTHOCTH, HaBBIKOB 3/I0pOBOr0 M Oe3omacHOro obpasa
KHU3HH, SKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

bonpimoe 3HaueHume OHONOTHS UMEET TaKXkKe JJs pPElIeHHs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3aJau CpeiHero oo1ero oopa3oBaHus, counanuzanuu odydaromuxcs. M3yuenue
ouonorun oOecrieynBaer yCIIOBHUS TUIst (hopMupoBaHus WHTEJUIEKTYalbHBIX,
KOMMYHHKAITIOHHBIX U MH(POPMAIIMOHHBIX HABBIKOB, ICTETUUYECKON KYIbTYpBI, CIIOCOOCTBYET
WHTETpaluy OMOJIOTMYECKUX 3HAHUW C TPEICTABICHUSMU U3 JPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKH, XUMHUH U reorpaduu. HazBaHHbIE MON0KEHUS O TIPeTHA3HAYCHUH Y1eOHOTO



npenMera «bHOJOTHS» COCTaBWIM OCHOBY JUIS ONPENCIICHUS TMOAXOJOB K OTOOpY H
CTPYKTYPUPOBAHHIO €TO COJICPIKAHUS, IPEJCTABICHHOTO B IIPOTPAMME TI0 OHOJIOTHH.

OTt60p conepxanus yueOHOTO TipeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIINI KYJIBTYPOCOOOPA3HOTO MOAX0AA, B COOTBETCTBUU C KOTOPHIM OOYYAIOIIMECS TOJIKHBI
OCBOWTH 3HAHUS W YMCHHsI, 3HAUMMBbIC IS (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEICISIONINEC
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXKalolled MNPUPOJHON cpele, BOCTPEOOBAHHBIE B
MTOBCETHEBHOM KU3HU U MPAKTUYECKOU nesTebHOCTH. Oc000e MECTO B ATOH CHUCTEME 3HAHUI
3aHUMAIOT JJIEMEHTBI COJICP)KAHHS, KOTOpPHIE CIy)KaT OCHOBOH Ui  (OpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W I[EHHOCTHBIX
OPHEHTAIHMSIX JIMYHOCTH, CIIOCOOCTBYIOMIMX T'YMaHU3aIIUH OUOJIOTHYECKOTO 00pa30BaHHUS.

CTpyKTypUpOBaHHME COJIEp)KaHHUs y4eOHOTO Marepuaia B IporpaMMe IO OHOJIOTHH
OCYIIECTBJIEHO C YU4ETOM MPUOPHUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMYUTEIBHBIX O0COOCHHOCTSX
KUBOW TPUPOJBI, O €€ YpPOBHEBOM OPTraHM3allMMd M JBOJIIOIUU. B COOTBETCTBHMM C 3THM B
CTPYKTYype y4eOHOro npeamera «buosorusy BBIIETEHBI CIASAYIOMIUE COACpPKATEIbHbIC JTUHUU:
«buonorus kak Hayka. MeTo/pl HAy4HOTO NO3HaHUs», «KieTka kak Onojiorndyeckas CUCTEMa,
«Opranusm kak ounosornueckas cucrteMay, «CuctemMa U MHOTooOpa3ue OPraHudeCcKOro MUpay,
«IBOJIOLUS JKUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYIITHUE UM 3aKOHOMEPHOCTH.

Henp uszydyenus yudebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIeHUE
OOYyJarOIMMHUCSA 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAILHOW OpraHU3AIMKM >KUBBIX CHCTEM
pPa3HOTO paHra M NMpuoOpeTeHrne YMEHUN MCTOJIb30BaTh OTH 3HAHUS JJIsi TPAMOTHBIX JEHCTBUM B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PEUICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTkenne 1enu u3ydeHust ydeOHoro mnpenmera «buonorus»» Ha 06a30BOM YpOBHE
obecrnieunBaeTcs pelIeHueM CIETYIONINX 3a/1ay:

OCBOCHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHMYECKUX TEOpHUAX, YUYCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiaxX, CIYXallUX OCHOBOM sl (popMHpOBaHHS
MIPEJICTaBICHU O ECTECTBEHHO-HAY4YHOW KapTHHE MHpa, O METOJaX HAay4YHOTO TMO3HaHUA,
CTPOEHUHM, MHOTOOOpa3sud U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3alluy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OMOJIOTUY;

(dbopMmupoBaHre y OOyJaroIIMXCSl TO3HABATEIbHBIX, MHTEIJICKTYalbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipollecce aHaIKM3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3IJISJIOB,
UJeH U MoAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHME Yy oOOydaromuxcss oOmei KyiabTypbl, (YHKIHMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUU U OMBITA, MOJYYCHHBIX IPU U3yYECHUH OUOJIOTHH;

(dbopmupoBaHre y 0OOy4aroIIMXCsl YMEHHH WUIIOCTPUPOBATh 3HAYEHHE OHMOJOTHYECKHX
3HAHUA B TMPAKTUYECKOW JESITETbHOCTH YENOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULHUHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH MO3HAHHS YEJIOBEKOM >KHBOW MPHUPOJIBI,
He00X0IUMOCTH OEpPEeKHOTO OTHOIICHHS K HEW, COOMIOICHHUS STHUYECKUX HOPM TPU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE LIEHHOCTU OMOJOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 751 GOPMUPOBAHUSI HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHWW U YMEHUW B TMOBCEJIHEBHOW >XWU3HU JJIS OLEHKHU
MOCIIEJICTBUI CBOEH JEATEIbHOCTH 10 OTHOIIEGHUIO K OKpYXKarolleWl cpelne, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHME U COONIOIEHUE Mep TPODUIAKTHKU 3a00JIeBaHUH.

B cucreme cpeanero obmiero oopasopanus «buonorusy», usydaemas Ha 6a30BOM ypOBHe,
SBIISETCA 00s3aTeIbHBIM YY€OHBIM MHPEIMETOM, BXOISIIMM B COCTaB MpPEeIMETHOW oO0macTu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jliis u3ydeHus Ouosioruu Ha 0a30BOM YpOBHE CpPEHEro o0Iiero oOpa3oBaHUs OTBOJAUTCS
68 yacoB: B 10 kmacce — 34 gaca (1 gac B Heento), B 11 kimacce — 34 yaca (1 yac B Hezenio).



Bo Bpems BbimonHeHusi y4eOHOM pabGouell mporpamMmbl 1o mpeamery «buomorums»
peanmsyrorcst cieayronue moaynaun PaGoueit mporpammbl Bocmmtanus KIKOY «Beuepnss
mikosa Nely:

1. YpouHas nesTenbHOCTb.
2. [Tpodopuenrarusi.

COJEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTCCTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(hopMHUpPOBaHUM COBPEMEHHOI HaydHOU KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTo1bl TO3HAHUS KUBOM MpHUpO bl (HAOII0AeHNEe, IKCIIEPUMEHT, ONIMCAHUE, U3MEPEHHUE,
KJIacCU(pUKaus, MOJIeIUPOBaHHUE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, k. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cuctembl (OMOCHUCTEMBI) Kak MpeAMET u3ydeHusi Ouonoruu. OTiIuuMe >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiicTBa OWocucTeM ¥ HX pa3HOOOpa3ue. YPOBHH OpraHu3allud OHOCHCTEM:
MOJIEKYJSIPHBIMA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTEOIICHOTUYECKH I ), OMOCHEPHBIMN.

JdemoHncTpauuu:

Tabmuubr u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Mosekyisl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUH  COCTaB  KIJIETKM.  XUMUYECKHE  D3JEMEHThl:  MaKpOd3JIEMEHTHI,
MHKpPO3J€MEHThI. Bo/ia 1 MuHepaibHbIE BEILIECTBA.

@yHKIMU BOJbl M MHUHEPAIbHBIX BeEUIECTB B KieTke. llomnepkanue oCMOTHYECKOIO
OanaHca.

benku. CoctaB u ctpoenue 0enkoB. AMHHOKHUCIIOTHI — MOHOMEpHI OeikoB. HezameHnumsie
U 3aMEHHUMbIE aMHHOKUCIOTHL. AMHUHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpBl O€NKOBOM
MOJIEKYNbl (TIepBHYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBoiicTBa OenkoB. buosnorndeckue GyHKIMU OEIKOB.

®epMeHThl — Ouonoruyeckue Karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduunocth. Kodepmentsl. Butamuupl. Otianuus  (EepMEHTOB  OT
HEOPraHMYECKUX KaTalIu3aTOpPOB.

VYraeBoJipl: MOHOCaxapuIpsl (IJII0K03a, pubo3a u JIe30Kkcupuoo3a), 1ucaxapuabl (caxaposa,
JaKTO3a) W MoJmcaxapuabl (Kpaxmaj, TJIUKOTeH, IeJUloj03a). buonoruueckue ¢GyHKIUU
YIJIEBOJIOB.

Junuasl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. [uapodunsHO-rHAPO(YOOHEIE
cBoiictBa. buonornueckue Gpynknuu nununoB. CpaBHEHHE YII€BOJOB, OSIKOB U JMIUAOB KaK
HCTOYHUKOB PHEPIHH.

Hyxneunossie kucnotsl: JIHK u PHK. Hyxieotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne um ¢ynkunun PHK. Bugst PHK. AT®: crpoenue u

GbyHKIMH.



[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJCHCTBUS UACU U
(haKkTOB B HAYYHOM MMO3HAHUU. METOIbI U3YYCHUS KIICTKH.

Knetka kak nenocrHas >xuBas cucreMa. OOLiue Npu3Haky KIETOK: 3aMKHYyTasl HapyKHas
MemOpana, mojekynsl JIHK kak reneTrueckuii anmapar, CucTeMa CUHTe3a Oeka.

Tumbl  KIETOK: JyKapHOTHYecKass H mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
npokapuoTHdeckoi kietku. Kinetounas crenka 6akrepuil. CTpoeHHE SYKapUOTUYECKON KIIETKH.
OcCHOBHBIE OTINYNS PACTUTEIbHON, )KUBOTHOU U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, TIUKOKAIUKC, UX (PYHKIUH.
[Tna3marnveckass memOpana, e€ cBoicTBa W (yHkumu. llurormazma u €€ OpraHOMIBI
OnnomemOpanubie opranouasl kietku: IIIC, anmapar ['onbmku, mmzocomsl. [lomyaBToHOMHBIE
OpraHou/Ibl KJIETKH: MHUTOXOHJPHUH, IUAcTUbl. [IpoucxokaeHne MUTOXOHAPUNA W TUTACTHI.
Buaer mnactua. HememOpaHnHbIe opraHOUIBI KJIETKUA: pUOOCOMBI, KJIETOUYHBIN IIEHTP, LIEHTPUOJIH,
pecHUYKH, KryTuku. OyHKIIUU OPraHOU OB KIIEeTKU. BriroueHus!.

SAnpo — perynsTopHslil neHTp KieTku. CTpoeHue aapa: sjaepHas o0o0Jouka, KapHoIiasma,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEmECTB B KIIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX OJIEMEHTOB B HEXHUBOW  MPUPOJIEY,
«Pacmpeenenne XUMUUYECKHX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckas TaOIUIIAa XUMHUYECKHX D3JEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BOJbI», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl 6enka», «CTpoeHue pepMeHTay,
«Hyxnennossie kucnotel. [IHK», «Ctpoenune monekynbl AT®», «CTpoeHue 3yKapuoTHYECKON
KIeTKW», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIECBOABDY, «JIumuasn».

OGopynoBaHue: CBETOBOM MHMKPOCKOI, OOOpPYJAOBaHHE ISl MPOBEICHUS HAOIIOICHUM,
M3MEpEeHUH, HKCIEPUMEHTOB, MUKPOIIpENapaThl pPacTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoTbi:

JlaGopaTopHas pabota Ne 1. «l3ydyeHuwe KaTaJIMTHYECKOW aKTHBHOCTH (pepMEeHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopatopnass pabota Ne 2. «M3yueHue CTpOCHHS KIETOK PACTCHHM, >XMBOTHBIX M
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboJu3M. AccuMuisinus — (TUTaCTHYECKUE  OOMEH) |
TUCCUMUIIALUSA (PHEpreThUecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BEILIECTB M SHEPTUU B MIOHUMAHUHM METa00Iu3Ma.

Tunber oOMeHa BemniecTB: aBTOTPOGHBIM U TreTepoTpodHbii. Poas pepMeHTOB B 00MEHE
BEILIECTB U MPEBPALEHNUN SHEPTUU B KIIETKE.

®ortocunte3. CperoBas u TeMHoBas (a3pl ¢oTtocuHTe3a. Peakuuu (oTocuHTE3A.
D¢ddextuBHOCTH PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpensl Ha (POTOCHHTE3 M CTIIOCOOBI MOBBINIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3Upylue OakTepuu. 3HAUeHHWE XEMOCHHTE3a JUIS KU3HU Ha
3emue.

DHepretudyeckuii oOMeH B  KjeTke. PacmiernsieHwe  BEIIECTB, BBIACICHUE U
aKKyMyJTUPOBAaHHUE SHEPTUU B KIIETKE. DTallbl SJHepreTudeckoro oomena. [ mukonus. bpoxenue u
ero Buabl. KuciopogHoe OKHUCIE€HHME, WIM KIETOYHOE JibixaHue. OKHUCIHUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakium wmartpuuHoro cuHre3a. lenHernyeckas wuHpopmamms u JHK. Peanmzanums
reHeTHUYecKOi MHQpopMaruu B KieTke. ['eHeTHuecKuil KOJ W €ro CBOMCTBA. TpaHCKpHUIIIUS —



maTtpuunblii cuaTe3 PHK. Tpancnauus — 6nocunres 6enka. Dtambl Tpancisaiuud. KoxupoBanue
aMUHOKHCIIOT. Postk pubocoM B OMocuHTE3€e Oerka.

Hexnerounsie ¢opmbl xu3HM — Bupychl. Mcropusi oTkpeitus BupycoB (. U.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS U KU3HEHHOTO LUKJIA BUPYCOB. bakrepuodaru. boyesnn
pacTeHuil, )KUBOTHBIX M YEIOBEKA, BhI3bIBAEMbIEC BUpYycaMu. Bupyc nMmyHoaeduinTa yemoBeka

(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHIIMS, peBEpTa3a W HWHTErpasa.
[MpodunakTrka pacipoCcTpaHEHUSI BUPYCHBIX 3200 ICBAHHIM.
JdemoHncTpaumnu:

[optpetst: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxembl: «Tunel  muTaswmsy, «Metaboimsmy,  «MUTOXOHIPHS,
«QHepreTuueckuil oomen», «Xiopomnact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHKIMOHMpOBaHWEe TreHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycen,
«baktepuogarn», «Ctpoenne u xusHeHHbIH 1wk Bupyca CIIM/la, Oakrepuodaray,
«Permmukarus JTHK».

Ob6opynoBanue: moaenu-anmmukanuu «Yasoenue [IHK u tpanckpunimms», «buocunres
oenka», «CTpoeHune KIeTKku», Moaens cTpykrypst JJTHK.

Tema S. PasMHOKeHHe U HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uki, wian KuU3HEHHBIM 1ukn kietkd. WMuTtepdaza m mutos. Ilponeccst,
npotekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunrteza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapHOTHUIL. JMIUTOMAHBIM W TaIOUAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTongornuyeckue OCHOBBI pa3MHOXKEHUSI U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHNU3MOB.

Henenne xnetkn — muto3. Cramum mwurosa. [Ipomecchl, mpoucxonadmmye Ha pasHbIX
CTaausAX MUTO3a. bronornyecknii CMpICI MUTO34.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHsI OpraHu3MoB: Oecrojioe W TojoBoe. Buuel Oecrosioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHUeE,
BETre€TaTUBHOE Pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIIMYHUSA OT OECIOJIOrO.

Meiio3. Craguun meio3a. IIpoueccel, mpoucxonsimue Ha craausx menosa. [loBenenue
XpoMmocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaU€HUE MeEH03a.

I'amerorenes — mpouecc 0Opa3oBaHus MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE kKene3bl:
CEMEHHHUKHU M sSM4HUKH. OOpa3oBaHHE W PA3BUTHE IMOJIOBBIX KIETOK — raMeT (CnepMaTo30uj,
gillleKsIeTka) — crhepMaroreHe3 W oBoreHe3. (OcoOEHHOCTH CTpOEHUs SHIEKIETOK H
cnepmaTto3onoB. OmnoaorBopenue. Ilaprenorenes.

WnnuBuayansHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHUA Yy MO3BOHOYHBIX >KHBOTHBIX: JIPOOJIEHWE, TacTpYJIsIus,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOTO PAa3BUTHS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusHue cpeibl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBATh BPOKJAEHHBIE YPOICTBA.

Poct n pasButue pacreHnii. OHTOreHe3 IBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHH, CTalun
pa3BUTHSL.

JdeMoncTpanum:

TaGnuuel u cxembl: «@OpMbI pa3MHOXKEHUSI OPraHU3MOBY, «/IBOIHOE OMIOJOTBOpEHHE Y
LBETKOBBIX pacTeHu», «BereraTuBHOE pa3MHOXEHHE pacTeHui», «JleleHue KieTkn
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHbIH LUKI»,
«Permmukanusa JJHK», «Muros», «Meio3», «IIpsMmoe n Hempsamoe pazButue», «l'ameTtorenes y
MJIEKOTIMTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3A».



O6opynoBaHue: MHUKPOCKOI, MHUKpompenaparbl «CrepMaTo30UuIbl MIICKOIUTAIOIIETOY,
«Sineknerka miekonuTaroniero», «KapuokuHe3 B KJIETKaX KOpeIIKa JyKa», MarHUTHas
Mo ienb-anmuKanys «Jlenenue xkinerkny, moaens JJHK, Moaens meradaznoit XpoOMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlaboparopuas padora Ne 3. «Habmrogenne MuTo3a B KI€TKaX KOHUYMKA KOpEIIKa Jiyka Ha
TOTOBBIX MUKPOTIpENapaTax».

Jlaboparoprass pabota Ne 4. «/3ydeHuWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuThs TEeHETHUKH. PoJjib LUTOJIOTMM U
AMOPHOJIOTUN B CTAHOBJICHHH TCHETHKHU. BKIIa pOCCUUCKUX M 3apYOCIKHBIX YIEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKUA (TUOPUAOJNOTUYECKUN, IUTOTCHETHUYECKUH, MOJEKYISIpPHO-
reHeTudeckui). OCHOBHBIEC TeHETUYECKHUE TOHATHUS. [ eHeTHYeckass CHMBOJIMKA, UCTIOJIb3yeMas B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJEOBaHUs  MPU3HAKOB, ycTaHOBIeHHble [. Mennenewm.
MonoruOpuaHO€e CKpeluBaHue. 3aKOH €IMHO-00pa3usi THOPUIOB TIEPBOTO MoKosIeHus. [IpaBuio
JOMUHUPOBAHUS. 3aKOH paclieruieHusl Tpu3HakoB. [mmnore3a umctoThl TameT. [lomHoe wu
HETIOJTHOE TOMUHUPOBAHUE.

JurnbpugHoe  CKpeluBaHWE. 3aKOH HE3aBUCHMOTO  HACIEJOBaHUS  IPU3HAKOB.
[{utoreHeTn4ecKkne OCHOBBI IUTHUOPUAHOTO CKpENIMBaHMs. AHAIM3UPYIONIEEe CKPEIIMBaHUE.
Hcnonp30Banne aHATM3UPYIOMIETO CKPEIIUBAHUS ISl OTIPEACIICHUS TEHOTHIA OCOOH.

CuerieHHoe HacnefoBaHue mpusHakoB. PaGora T. Moprana mno cuemnjeHHOMY
HacJe0BaHUIo TeHOB. HapyllieHne crerieHnsi TeHOB B pe3ysIbTaTe KPOCCHHTOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUEeCKUE KapThl.

I'enernka nosa. XpoMOCOMHOE OMNpeeeHHe mojga. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omoramerHele M TreTeporaMeTHble OpraHm3Mbl. HaciiemoBaHue INpU3HAKOB, CLEIUVIEHHBIX €
ITOJIOM.

N3meHunBOCTh. BHibl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBeHHas. Posb cpenbl
B HEHACJIECTBEHHOW HW3MEHUYUBOCTH. XapaKTepUCTHKA MOJU(DUKAIIMOHHOW H3MEHYHUBOCTH.
Bapuaunonsslii psan u BapuanmonHas kpusas. Hopma peakuuun npusnaka. KosmyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKAIIMOHHONW W3MEHYUBOCTH.

HacnenctBenHnasi, wiyM reHOTUNHYECKasi, K3MEHYUBOCTh. KoMOMHATHBHAS W3MEHYMBOCTb.
Meiio3 u M0NOBOMl mpolecc — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTalnMoOHHas
n3MeHunBOCTh. Kitaccudukauus myranuii: reHHblE, XpOMOCOMHbIE, T'e€HOMHBIe. YacTtoTa U
MPUYMHBI MyTalil. MyTtarennsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HACIIEICTBEHHON
n3MenunBocty H. U. BaBuiosa.

BuesaepHas HacIeICTBEHHOCTh U U3MEHUYHMBOCTb.

I'enetuka uenoBeka. Kapuotunm uenoBeka. OCHOBHBIE METOJIbl T'€HETUKH YEJIOBEKa:
reHealoTUYeCKuii, ONM3HELOBbIM, IMTOICHETUYECKUI, OHOXMMHYECKUN, MOJEKYISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONpeAeSieHUEe TE€HOTHUIIA: IIOJHOTEHOMHOE CEKBEHUPOBAaHUE,
TeHOTUIIMPOBaHUEe, B TOM uucie ¢ nomoripio [IIIP-ananu3za. HacnenctBennsie 3a0oieBaHUA
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HM C HACIHEACTBEHHON MPEIpacroiokKeHHOCTHIO,
XpoMocoMHBIe Oone3HH. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIETKU.
[TpunHIMMIE 310poBOTrO 00pa3a KU3HU, AUATHOCTUKU, MPOPHUIAKTUKH U JICYCHHUS TE€HETHYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYNbTUPOBAaHHE. 3HAUCHHE MEAUIIMHCKONW TEeHETHKU B
MPEeIOTBPAILIEHUH U JICYSHUU TeHETUYECKHUX 3a00JIeBaHUI YeTOBEKa.

JdeMoncTpanum:

Ioptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmuiel 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacUIeIUIeHUs] M €ro IUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,



«durubpunnoe ckpeniuBanue», «lluTomornueckue OCHOBBI JUTHOPUIHOTO CKPEIIMBAHHS,
«Merno3s», «B3anMoaeiCTBUE ajUIENIbHBIX T€HOBY, «I'€HETUYECKHE KApThl PACTEHUM, )KUBOTHBIX
u 4yenoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJEJIOBAaHUS, CLEIUIEHHOTO C IOJIOM,
«KapruoTunsl YenoBeKa W IKUBOTHBIX», «Buasl wu3MeHUHBOCTHY», «MoaudukanuonHas
U3MEHUMBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpymm KpoBW», «MyTanHoHHas
U3MEHYUBOCTHY.

ObopynoBanue: MozaenH-ammuIMKanud «MoHOTHOpUAHOE CKpemuBaHue», «HemomaHoe
noMuHupoBaHuey, «urnbpugnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI H
Mukponpemnapar «/po3zodunay (Hopma, myranuu GOpMBI KPbUTLEB M OKPACKH Teja), repOapuit
«I'oOpox OCEBHOW».

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlabopatopnast pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHUOPUAHOTO U JTUTHOPUTHOTO
CKpENIMBaHUsl Y AP030 (DU HAa TOTOBBIX MUKPOIpETIapaTax».

JlabopaTtopnast pabota Ne 6. «3yueHne MoaupuKaMOHHON U3MEHUYNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsZia U BApUALIMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AHamu3 wmyranuil y Jpo30@uibl Ha TOTOBBIX
MHKpOIIpenaparax.

[IpakTnueckas padorta Ne 2. «CocTaBieHHe U aHAJIU3 POJIOCTOBHBIX YEIOBEKA.

Tema 7. Cenexuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Ceneknuus Kak HayKa U mpoluecc. 3apoKJICHHE CeNeKIMU U JoMecTukanus. Yuenue H. W.
BaBuioBa o 1eHTpax NTPOUCXOXKIECHUS W MHOT0oOpaswsi KyJabTYpHBIX pacTeHui. lleHTpsl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpO/Ia, IITAMM.

CoBpeMeHHBIE METOJBI CeNeKIMH. MacCOBBI M MHAWBUAYATHHBIM OTOOPHI B CEJIEKIIMHU
pacteHuii u XUBOTHBIX. OlleHKa KcTepbhepa. bIN3KOpoACTBEHHOE CKpEIlUBaHUe — MHOPUAMHT.
Uucrtas mwmHua. CkpenuBaHWe YHUCTBHIX JHHMA. ['erepo3nc, wiaM TruOpuaHas CHJA.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas ruOpuauzanvs U e€ YCHEeXH.
HckyccTBEHHBI MyTareHe3 M IMOJyYECHHE MOJUILIONJ0B. JIOCTHIKEHUSI CEJIEKUIUH PACTEHHIA,
YKUBOTHBIX 1 MUKPOOPTaHNU3MOB.

buoTtexHonorusa kak oOTpacib NPOU3BOJCTBA. ['€HHAs HMHKEHEpHUs. OTanbl CO3AaHUA
pekomOunantHor JIHK wu Ttpancrennsix opranum3moB. Kierounas wumxenepus. Kierodnsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHnid. KiioHupoBaHue BbICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHM3MOB. OKOJOTMYEeCKHEe M J3Tudeckue mnpobdiempl. MO —
FeHEeTUYECKU MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuipl u cxembl: kapra «LIeHTpbI TPOUCXOXKIEHUS M MHOTO00pasus KyJIbTYpPHBIX
pactenuii», «llopoasl 1oManIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHUi», «OTnaéHHAs
rubpunuzamnus», «Paborel akamemmka M. @. HBanoBa», «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJISDKH IJI0JOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTIDKEHUS CEJeKIMU PACTeHHUU M JKMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, MIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoTIOLIMOHHAS 0MOJIOTHSI.

[Ipeanochlnku BO3HMKHOBEHHUS 3BOJIIOIMOHHOW TEOpUU. DBOJIOLUOHHAS TEOpUs U €€
MeCTO B OMOJIOTHH. BiusiHUE SBOIIOIIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUN U APYTHX HAYK.



CupzerenbcTBa  3BOMOLUHU. [laneoHTOIOTHYECKUE: TOCIEA0BATENBHOCTh MOSBIICHUS
BUJIOB B NAJICOHTOJIOTMUECKON JIETONHCH, TIepexoaHbie (popMbl. bruoreorpaduueckue: cXoacTBo
u paznuune GayH u (Iop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M Pa3IMyusi 3MOPHMOHOB PA3HBIX BUJOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTUYHbIE, PYJUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHUE: CXOJCTBO MEXAaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITYTEH Y BCEX OPraHU3MOB.

OpomoumonHas teopus Y. JlapBuna. Ilpeamnochuiku BO3HMKHOBEHHUS JapBHHHU3MA.
JIBIDKyIIMEe CHJIBI OBOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOKEHUE TIpU
OTPaHMUYEHHOCTH PECYpPCOB, HEONpENeNEHHAas H3MEHYMBOCTh, OOpb0Oa 3a CyIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MOJI0KEHHUS.

Muxkposomtorus. [lomynsnus kak equHUIa BUAA U IBOJIIOLUN.

JBuxkymue cuiibl (akTopbl) 3BOJIOLMU BHJIOB B mHpupoje. MyTalMoHHBIN Ipolecc U
KOMOMHAaTHBHasT M3MEHUYMBOCTh. [lomymsiioHHbIE BONHBI M Jpeld reHoB. Mzomsiuus u
MUTPALIUSL.

EctectBennslii oTOOp — HampaBisiouuil ¢aktop 3BoJiOLUU. DPOPMBI €CTECTBEHHOTO
oTbOopa.

[Ipucnoco6aeHHOCTh OPraHu3MOB Kak pe3yibTar 3Bosronuu. [Ipumeps! nmpucnocoOnenuit
y Opranu3moB. ApoMop(}o3bl ¥ UIMO0-aJaNTalHH.

Bun u BupooOpazoBanue. Kputepuum Buma. OcHOBHbIE (GOpPMBI BHI000pa30BaHUS:
reorpauyeckoe, 3K0JI0rHYECcKOe.

MakpoosBomtonus. Popmbl BOTIONNK: (PHIIETUYECKAs], JUBEPreHTHAs, KOHBEPreHTHAas,
napamiensHas. HeoOpatumocTs 3Bosmonuu.

[IpoucxoxxaeHrne  OT  HECNEUHMATU3UPOBAHHBIX  IMPEAKOB. [Iporpeccupytormias
crienranu3anus. AJanTuBHas pajualus.
JdemoHncTpauuu:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekxens, @. Mromiep, A. H. CeBepiios.

Tabmupt u  cxembl: «Pa3BuTue opraHnuyeckoro Mupa Ha 3emiey», «3apoJIbliiu
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Dopmbl OOppOBl 32 CYIIECTBOBAHUEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3We COPTOB pacTeHuit», «MHorooOpasue mOpoa
KUBOTHBIX», «[Tomymnsumy, «MyranuoHHas U3MEHYUBOCTDY, «Apomop¢ho3bD»,
«Unnoanantaum», «OOmas aereHepauus», «/Bmwkyiue cuisl 3Bosonun», «Kapra-cxema
Mapuipyra nyremectBus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
opranu3MoBy, «I['eorpaduueckoe Bua000pa3zoBaHue», « IKOJIOTUIECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3TUYHBIMU THIIAMHU OKPAcKu, HAOOP MII0I0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUH Y JKUBOTHBIX», MOJIENb «OCHOBHBIE
HaIpPaBJICHUS YBOJIIOLUNY, 00bEMHAS MoieTb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIus «DOpPMBI COXPAHHOCTH HCKOIAEMBbIX
KUBOTHBIX U pacTeHHil», Moaens anmumkanusa «llepekpéct xpomMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacekomoroy», «PazBuTHe nArymku», Mukporpemnapar «Jlpozoduna» (HOpMa,
MyTanuu GOPMBI KPbUIHEB  OKPACKH Tela).

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaGopatopHnas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

JlabopatopHass pabota Ne 2. «OnucaHue NPUCTIOCOOIEHHOCTH OpraHM3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHayuHBle TIPEICTABJICHUS O 3apOXAECHUU KU3HU. HayuHble rumores3bl BOZHUKHOBEHUS
KHU3HU Ha 3emuie: abMOreHe3 W MaHCHepMHs. XUMHYecKas 3BOJIIOLUSA. AOHOTEHHBIH CHHTE3
OPraHMYECKUX  BEIIECTB M3 HEOPraHMYECKHX. OKCIEPUMEHTAIBHOE  IOATBEPXKACHUE



XUMHYECKOH 3Bororny. HadanpHple dTanbl Ouosiorndeckoit aosonuu. ['umoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYpP M BO3HHUKHOBEHME MPOTOKIETKH. [lepBble KIETKH U UX
sBosrONMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3sHum Ha 3emsie no spaMm U nepuodaMm. Katapxeil. Apxelickas u
npoteposoiickass dpbl. [laneosoiickas 3pa m e€ mepuonbl: KeMOPHICKUH, OpPIOBUKCKHUM,
CUJIyPUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

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

Kaiino3oiickas spa u €€ nepuoapl: MaJeOreHOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KiuMaTa M IeoJIoTHYecKuX mpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pacTUTENIFHOTO W JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHHil M >KMBOTHBIX. llosiBieHue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoOro Mupa Kak OTpakKeHue 3BoJioLMU. OCHOBHbBIE CUCTEMATUYECKUE
IPYIIbl OPraHU3MOB.

OBOJIOLMS  yeloBeKa. AHTpOMOJNOrMs Kak Hayka. Pa3BuThe npeacTaBiIeHUd O
MIPOUCXOXKACHUN YeloBeKa. MeToibl u3ydeHus: anTponorene3a. CxoAcTBa U pa3inyMsl 4eJIoBeKa
1 ’KUBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHHE YEIOBEKa.

JBuxymue cunbl (paxkTopsl) aHTpomoreHesa. HacneacTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TpYy/Aa, MBILUICHUE,
pedb.

OcHOBHBIE CTaTUU M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBeK yMemblid,
UYenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, Yenoek pasymuHbiil. Haxonxum
HCKOIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHHUS, 00JIACTh PacHpOCTpaHEHHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Uenoseueckne packl. OCHOBHBIE OOJBIIME Pachl: €BPOINEOWHAs (€Bpa3uiickas), HETpo-
aBcTpajionHass  (dKBaTOopuajbHAas), MOHTOJOWUIHAs  (a3MATCKO-aMEpUKaHCKasi).  YUepTsl
MPUCIIOCOOICHHOCTH MpPEJICTaBUTENIE YENIOBEYECKHX pac K YCIOBUSAM CYILECTBOBAHUS.
EnunctBo yenoBeueckux pac. Kpurnka pacusma.

JdemoHncTpauuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Muep, I'. FOpu, Y. JdapBuH.

Tabmuipsl u cxembl: «Bo3HukHoBenue CollHEUHOH cUCTeMbl», «Pa3BUTHE OpraHUYEcKOro
mupay», «PactutenbHas kinerkay, <«CKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKa»,
«CoBpeMeHHasl cUCTeMa OpraHu4YecKoro Mupa», «CpaBHEHHME aHATOMHYECKHX YEPT CTPOEHUS
YelloBeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HaXOJO0K
MPEAKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHenmme moau», «/IpeBHue moan», «llepBbie
COBPEMEHHBIE JIFAN», «UeloBeuecKre pachi».

O6opynoBanue: wmymspku — «lIpoucxoxknenne dYenmoBeka» (OIOCTBI  aBCTPAIOMHUTEKA,
MUTEKAaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CICIKU MM M300paKeHUsS KaMEHHBIX OPYAMid
MepBOOBITHOTO 4YeJOBeKa (KaMHHM-YOMIEphl, pyOuia, ckpebiia), reoXpoHOJorndeckas Talnuia,
KoJUIeKUIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTEHUI».

JlaGopaTopHble M IPaKTUYecKue padoThbi:

[IpakTuueckas padorta Ne 1. «M3ydeHne UCKOMAaEMbIX OCTaTKOB PACTEHUHN U KUBOTHBIX B
KOJUIEKLIHSIX».

DKcKypeusi «DBOJIIOLUS OPraHUMYecKoro Mupa Ha 3emiiey» (B €CTeCTBEHHO-HaYUHBIH WU
KpaeBeIuecKuil My3eil).

Tema 3. OpranusMsbl H OKpPYXKaI0IIas cpeaa.

OKkojorusi Kak Hayka. 3ajadyd M pasfesbl  dKOJIOTMH. MeToapl 3KOJOTHYECKHX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3/YyIIHas,  IOYBEHHasd,
BHYTPHOpPraHU3MEHHasI.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. JlelicTBHE SKOJIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.



AbGuoTtnueckue  (aKTOpPBI:  CBET, TEMIeparypa, BIaAKHOCTb.  DoTonmepuoau3M.
[TpucniocobneHns Opranu3MoB K JICHCTBHIO aOMOTHYECKHX (PaKTOPOB. bruosornyeckue puTMsl.

buotndeckne  daktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIHUS,
XAITHAYECTBO, CMMOMO3 U ero ¢opmsl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCATIN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKUX
B3aMMO/ICHCTBHI VISl CYIIECTBOBAHHS OPTAaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEpUCTHUKU nomyasauud. OCHOBHBIE IOKa3aTeNu MOIMYJISUH:
YHUCJIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JuHamuka
YUCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdeMoHcTpanum:

[optpetsr: A. 'ymbonpar, K. @. Pynee, 3. ['ekkens.

Tabmuis! u cxemsel: kapra «[Ipupoausie 30HbI 3emau», «Cpeapl 00UTaHNS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TMOMYJSIIUU
uHpy3opuu-Tydenpkn», «llumessie nenm».

JlabopaTopHble U NPaKTHYeCKUE PadOThI:

JlabopaTtophnast padota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTEHUM U3 PA3HBIX MECT
oOUTaHUD».

JlabopaTtopnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «IToac4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUOB PACTEHUI.

Tema 4. CoolmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmiecTBO  OpraHM3MOB o6uoneHo3.  CTpykTypsl  OMOIIEHO3a:  BHOBaf,
MIPOCTpPaHCTBEHHas, Tpodudeckas (rnumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkonorudeckre cucreMmbl (3kocucteMmsbl). [lonstue 06 sKkocucteMe U OHOreoIEeHO3E.
OyHKIMOHANbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BemecTB ¥ MOTOK PHEPrUM B IKOcUcTeMe. Tpoduueckue (MHIEBBIC) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNH 3KOCUCTEMBI: OHoOMacca,
MPOJIYKIHS. DKOJOTUYECKUE NHpPaMUIbl: MPOAYKIUH, YUCICHHOCTH, Onomaccel. (CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTD, caMoperynsauus, pazsutue. Cykueccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOCHUCTEMa XBOWHOTIO WM
LIMPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE SKOCHUCTEMbI. ATpPO3KOCUCTEMBI. YpOOo3KOcUCTEMBL. buonoruueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTHYECKOro
paszHooOpasus Ha 3emuie.

VYuenue B. U. Bepuanckoro o 6mocdepe. I'panuiibl, coctaB U CTpyKTypa Onocdepsl.
XKuoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak II0OATBLHOM 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue v 0OpaTHas cBsi3b B 6buocdepe.

KpyroBopoTsl BemecTB W OHMOTEOXMMHUYECKHE ILHMKJIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emian. AHTpoONoTreHHbIe n3MeHeHus B Ouocdepe. ['modanbHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymecTBoBaHNE MPUPOBI U yenoBeuecTBa. CoxpaHeHne Onopa3HooOpa3usi Kak OCHOBA
ycroifunBoctu Ouocheps. OcHOBa pallMOHATIBLHOTO YIPABJICHUS MPUPOJHBIMH pecypcaMH U UX
ucnojib3oBanHue. JlocTikeHus: GMOJI0THU U OXpaHa IPUPOIbI.

JdeMoncTpanum:

[Toptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuer u cxemsl: «Ilumesbie nenu», «buorneHo3: coctaB U CTpykTypay, «lIpupoansie
coobmiectBa», «llemn mnuTaHus», «OKoJOrHMUecKas mnupaMmuia», «buochepa u yenoBex»,
«JKOCcHCTEMA IIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMA XBOWHOro Jieca», «buoleHos
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JEHCTBUS Ha IPUPOLY»,
«BaxHelilne WCTOYHHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boay», «llouBa — BaxHeiimias



cocrasistronas ouocheps», «PakTopsl Aerpaganuu No4By, «I[lapHUKOBBINA AP heKT», «DaKTopbI
pazmoaKTUBHOTO 3arpsi3HeHus Onocheprn», «O0mmas cTpykrypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBINA 3KpaH Onochepsl», «KpyroBopot yriepoma B OGuocdepey,
«KpyroBopoT a3ora B IpupoJIe».

ObopynoBanue: MO/I€b-alIUIMKaLUs «Tunuunbie OMOIIEHO3BI», repbapuii
«PactutenbHble  cooOuiecTBa», Kkowiekuuu — «buonenos», «Bpemurtenun — BaxHEHIINX
CEITbCKOXO3SUCTBEHHBIX ~ KYJABTYp», TepOapuM H KOJUIGKIMM pPACTEHWH W JKUBOTHBIX,
IIPUHAUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIaM oaHoro Buaa, Kpacnas xkaura Poccuiickoi
®enepanyn, n300paKeHIsI OXPaHIEMBIX BHIOB PACTEHUH W KHUBOTHBIX.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TPOI'PAMMBI 110 BUOJIOT'A HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OGPA3OBAHMUSI

Cornacho ®I'OC COO, ycraHaBauBalTCs TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
00yJaIONIUMUCS TIPOTPaMM CPeTHETo 00IIero oOpa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JIMYHOCTHBIX PE3yabTaTOB OCBOCHHS IpeaMera «BHONOrus» BBIICICHBI
CIIEAYIOIIME  COCTABJIAIONINE: OCO3HAaHHE OOYYArOIMMHUCS  POCCHHMCKON  TI'pa)kJTaHCKOU
WJCHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACICHUIO,
HaJIMYME MOTHUBAIMU K OOydYeHHWIO OWOJIOTHH, IIeJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
YOKICHUI JTMYHOCTH HA OCHOBE KITFOUCBBIX IIEHHOCTEH M UCTOPUYCCKHUX TPATUIUN Pa3BHTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JCATCILHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIUMH  CHCTEME
OMOJIOTMYECKOTO 00pa30BaHUs, HAJIMYUE HKOJOTMYECKOTO IMPAaBOCO3HAHUS, CIOCOOHOCTH
CTaBUThH LIETTU U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS TNpeamera «buonorus» nOCTHraroTcs B €IWHCTBE
y4eOHOM U BOCHHUTATENbHOU AEATEILHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMHU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUUECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B
oOuiecTBe MpaBWJIaMH W HOPMaMHU MOBEACHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAHUSI U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBOXEHHSI K 3aKOHY M INPABOMOPSAKY, YEJOBEKY Tpyla M CTaplieMy MOKOJICHHIO, B3aUMHOIO
yBaKeHHs, OEpEeKHOr0  OTHOWIIEHHS K  KyJIbTYpHOMY  HAaCJleIUI0 U TPaJAULUIM
MHOTOHAIIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUpoje U OKPYKaroLen cpeie.

JIM4HOCTHBIE PE3yNIbTaThl OCBOCHHS YyueOHOTO mpeaMeTa «buonorus» T0JKHBI OTpaxarhb
TOTOBHOCTh U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIUOHHBIM I[EHHOCTSAM POCCHHCKOTO  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M ONBITAa JESITENbHOCTH B IMPOIECCEe pealli3allid OCHOBHBIX
HaMpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIUTAHUS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarolerocs Kak aKTUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHIICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHnn y4eOHbIX U MTO3HABATENbHBIX 33124, BHIIOJTHEHHNH OMOJIOTHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOU KU3HU U OOBIICHITH €€;

YMEHHE y4YUTBIBATH B  CBOUX JCUCTBUSAX HEOOXOJAMMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIFOJIEH ¢ pa3HbIMH yOEXKIECHUSMHU, KyIbTYPHBIMH [IEHHOCTSIMHU M COIIMATLHBIM
MOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
II0O3HABATENIbHBIX M HCCIIEJOBATENbCKUX 3a/ad, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPH 0OCYKJICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS;

TFOTOBHOCTb K T'YMAaHUTapPHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) IaTpMOTHYECKOI0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH POCCHUICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJIBTYpY, IPOLLJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HAclIeAUI0 U MaMATHUKAM IPUPOJIBL,
noctuxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHHCKHX YUYEHBIX B CTAHOBICHHE W DPa3BUTHE
OMOJIOTHH, TOHUMAaHMsI 3HaU€HUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHHBATh CUTYAaI[MI0 U IMPUHHUMATh OCO3HAHHbBIE PEIICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOMUMBOTO OYAYyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/aHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHSTHSA LIEHHOCTEW CEeMEWHOM >KM3HU B COOTBETCTBUU C TPaJWLHUSMHU HapOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKOW JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KU3HH (30pOBOE MUTAHUE,
coOroieHre TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckass AaKTHUBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYalUAX, YIPOKAIOIIUX 3J0POBbIO U JKU3HU JHOACH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYCK (YHOTPEOIEHHUS aIKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;

TOTOBHOCTbH K aKTUBHOM JEATEIbHOCTH TEXHOJIOTHYECKON U COLIMAIILHO M HANPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMIOJHATH  TaKylo
NEeSATENbHOCTH;

UHTEpEeC K pa3M4HbIM cdepaM MpodecCHOHANBHON NesATeNTbHOCTH, YMEHUE COBEpIIATh
0CO3HaHHBII BbIOOP Oyny1Ieil npodeccuu U peanu3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHbI

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO MU CaMOOOpPa30BAaHHUIO Ha MPOTSHKEHUHM Beei
KU3HU;

7) 3KOJIOrH4eCKOro BOCIIMTAHMA:



HKOJIOTUYECKHU I1eNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaKk UCTOYHUKY KH3HHU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS AKOJOTMUYECKOW KYJIBTYpBI: MPHOOPETEHUE OMbITa TUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI /17151 OKPYKAIOLIEH cpenpl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIeM U IyTel MX pelIeHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TIPU U3yYeHUU OWOJIOTUHU 3HAHWUSA U YMEHUS
IpHU PEUICHUU TMPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM IPUPOJOTIONB30BaHUEM (COOIOACHNE
IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABJICHHBIX HAa COXpAaHEHUE PAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

aKTUBHOE HENpPUITHE JEHCTBUM, NPUHOCAIIMX BpE] OKpYKalolled NpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUATHBIE SKOJIOIMUECKUE IMOCIEACTBUS IPEIIPUHUMAEMBbIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJIM4Yue€ Pa3BUTOIO HKOJOTMUYECKOTO MBIIUICHUS, 3KOJOTUYECKOM KyJIbTYphlI, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS HMHU B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM MpAaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HaIllPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOINECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha Jualiore KYyJbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIF0JIbMU U TIO3HAHMSI MUPA;

MOHUMaHHe crenuuKu OUOJIOTUHM KaK HayKH, OCO3HaHHs €€ poiu B (HOpMHUPOBAHHUH
palMOHAIBHOIO HAYYHOI'O MBIIIJICHUS, CO3aHUH LIEIIOCTHOTO MPEACTaBICHUs 00 OKpyXKaroleM
MHUpE KaKk O €JUHCTBE IPHUPOJbI, YeJIOBeKa U oOIIecTBa, B IO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U peIIeHUH MTPOOIeM COXPAHEHHsI TPUPOTHOIO PaBHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTMHU JUIsI COBPEMEHHOW LIMBMIIM3AIMU: 00eCredyeHus
HOBOT'O YPOBHS Pa3BUTUSl MEIUILIMHBI, CO3/IaHME NEPCHEKTUBHBIX OMOTEXHOJIOTHMH, CIIOCOOHBIX
pemaTh pecypcHble IpoOJIeMbl pa3BUTHS YEJIOBEUECTBA, OUCKA MyTeH BBIXOAA U3 IJI00aIbHBIX
9KOJIOTUYECKUX MPoOsIeM 1 obecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
HCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOIMYECKUX 3HAHMM B LIEJISIX MOBBIMIEHUS 0O0Iei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTHM, KaK COCTaBHOM dYacTu (YyHKIMOHAJIBHOM
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit npu U3y4eHuu OMoJIOruH;

[IOHMMAaHHUE CYHIIHOCTH METOJIOB IIO3HAHMs, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH HCMOJIb30BaTh IOJydaeMble 3HAHMs JJIs aHalu3a M OObSACHEHHs SBJICHUMN
OKpPYXKAIOIIEro MHpa M HPOMCXOJSIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbIE
3aKJIIOYEHUST HAa OCHOBE HAy4HbIX (PAaKTOB W MMEIOUIMXCS JaHHBIX C LEJbI0 IOJy4eHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OWOJIOTMYECKUE 3HAHMS JUISL pelleHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHHE IICHHOCTH HAy4YHOU JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBJIATH MPOEKTHYIO U
HCCIIEI0BATENILCKYIO JIeSITEIbHOCTh MHINBUIYaIbHO U B IPYIIIE;

TOTOBHOCTb M CHOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHUI0 M CaMOOOpa3oBaHMIO, K
aKTUBHOMY TIIOJIyY€HHIO HOBBIX 3HAaHMM 1O OHOJOTMH B COOTBETCTBHM C >KM3HEHHBIMHU
MOTPEeOHOCTSAMHU.

METANIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS ydyeOHOro mnpenmera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS  MHPOBO33PEHUS OOYYAIOUIUXCA  MEKAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIe) 00lLeHayYHbIe TOHATHUS, OTPAXKAIOLINE LEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crenu@uKy METO0B MO3HAHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHUs,



SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (AaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEAOBaHNUE, HAOIIOJEHUE, U3MEPEHUE, 3KCIIEPUMEHT M JPYTuX), YHUBEpPCAIbHbIC
yueOHbIe neiicTBUs (TIO3HABATEeNbHbIC, KOMMYHUKAaTUBHBIC, PErYJSTHBHBIC), 00ECIeUUBAIOIINE
(dbopmupoBanre (YHKIMOHATBHONW T'PAMOTHOCTH M COIMAIBLHOW KOMIIETEHIIUU OOYUYaIOIIUXCs,
COCOOHOCTh oOyJaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIMCLHUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHWsS W YHHBEpCaJbHbIC y4eOHBbIC JCHCTBHS B MO3HABATEIHHOW U
COLIMAJIbHOW ITPAKTHKE.

MeranpeaqMeTHbIe pe3yabTaThl OCBOSHHS MPOrpaMMBbl CpeaHero oOmero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OgiajeHHe YHMBePCAJIbHBIMH YUeOHBIMH MIO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSITENIbHO (pOpMYNIMpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BAaTh TPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBINIIEHHUs (aHaIu3a,
CHUHTE3a, CpaBHEHUS, Kiaccuukanuu, oO0O0OIIEHUs), pPAaCKpPhIBaThb CMBICI OHOJOTHYECKHX
MOHATHUH (BBIAEIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU HOHITUSIMH);

OTIPENENATh LEIN JeATeNbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHHUS,
COOTHOCHTH PE3YyJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU LIENISMU;

HCIO0JIb30BaTh OHOJIOTMYECKUE MOHATHS JUIsl OObACHEHUs (AKTOB M SBJICHUN >KUBOMU
TIPUPOIBL;

CTPOUTH JIOTUYECKUE paCCyXAeHHs (MHIYKTUBHBIC, JAE€IyKTUBHbIE, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUMS B PacCMAaTPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

IMPUMEHATh CXEMHO-MOJIEBbHBIE CPEJCTBA I MPEJCTABICHUS CYLIECTBEHHBIX CBS3€H U
OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEUYMH Pa3HOIo pPoja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IUIAaH PELICHUs MPOOJIEMBI C YUETOM aHAIN3a UMEIOLIMXCSI MaTepHaIbHBIX
U HEMAaTepUaNIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIESATEIBHOCTb, OLICHWBATh COOTBETCTBUE PE3YJIbTATOB LEJSAM,
OLIEHUBATh PUCKH MOCIEACTBUN NEATEIbHOCTH;

KOOPAMHUPOBaTb U BBIIOJHATh pPA0OTy B YCJIOBUSAX pPEAIbHOIO, BHUPTYaJbHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE MIPU PEILIEHUH )KMU3HEHHBIX ITPOo0IIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKIE IeHCTBHA:

BJIaJIeTh HABBIKAMU Y4€OHO-UCCIIEI0BATENbCKOW U MPOEKTHOM AEATEIbHOCTH, HAaBbIKAMHU
paspelieHus npodsieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTEIILHOMY ITOMCKY METOJIOB
peleHus MPaKTUUECKUX 3aa4, IPUMEHEHHIO Pa3InYHbIX METO0B IO3HAHUS;

UCIOJb30BaTh pPAa3JIM4YHbIE BHUJIbI JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUI0 M MPUMEHEHHIO B YUYEOHBIX CUTYallUsX, B TOM 4HUCIE IpU
CO3/IaHUH Y4EOHBIX U COLIMATIBHBIX IIPOEKTOB;

(dbopMuUpOBaTh HAyYHBIH THIl MBILIUIECHH, BIaJETh HAYYHOW TEPMHUHOJIOTHUEH, KIIIOYEBBIMU
MOHATUSAMHU U METOJIAMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a7ayll B OOpa30BaTEIbHON MESATEIBHOCTH U
KHU3HEHHBIX CUTYaIUX;

BBISBJIATE TPUYMHHO-CIIEJCTBEHHBIE CBSI3W M aKTyaJIM3UpOBaTh 3aJauy, BBIJIBUIATh
TUNOTE3y €€ pEIIeHHs, HaXOOUThb AapryMEHTBl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEP)KIEHUH,
3aJaBaTh apaMeTpbl U KPUTEPUU PELICHUS;

AHAJIN3UPOBATh TIOJYYEHHBIE B XOJE pEUICHMs 3aJaud pe3ylbTaTbl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;



OCYIIECTBIISATh IIEJICHANIPABIICHHBIN TMOMCK IMEPEHOCa CPEICTB U CIIOCOOOB ICWUCTBUS B
podeCcCHOHANBHYIO CPEY;

yMETh TIEPEHOCUTh 3HAHWS B  TO3HABATEIFHYIO W  NPAKTUYECKYyl0  OO0NacTu
KHU3HEJESITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, IpeAjararb OPUrMHAJIbHBIE IOAXOJbl M PELIEHMs, CTaBUTh
poOJIeMBl M 3a/1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunpopmanmeii:

OpUEHTUPOBATHCS B PA3MUYHBIX HUCTOYHMKAX HHMOpMaruu (TEKCTe Y4eOHOro mocodwus,
Hay4YHO-TIONYJISIPHON JIMTEpaType, OMOJIOTMUECKUX CIOBApsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTE), aHAIM3WPOBaTh WH(POPMALMUIO PA3NUYHBIX BHIOB U (opM
MIPEJICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpPHU TMOUCKE U OTOOpe
OuosiornuecKkoi nHPopMaIuy, He0OXOIUMOM ISl BBITIOJHEHUS YU€OHBIX 3a/1a4;

MPUOOpPETaTh OMNBIT HCIOJIb30BAHUA WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIEHCTBOBATDH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUSI PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMpPATh ONTHUMAJbHYIO (QOpMYy MpeACTaBIEHUS OHOJOrHYEeCKON
uHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYToe€);

WCIOJIb30BAaTh HAY4YHBIN S3BIK B KadyecTBE CpeACTBa IpH paboTe ¢ OHOJIOrHYECKOM
nHpopmalyen: NPUMEHITh XUMUYECKUe, (PU3NYECKUe W MaTeMaTH4YeCKHe 3HAaKh U CHMBOJIBI,
dbopmyrel, ab0OpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W MpeoOpa30oBBIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIaJIETh HAaBBIKAMU DACIO3HABaHMUS W 3alIUThl HHGOpMaluu, HHPOPMAMOHHOMN
0€30MacHOCTH JTUYHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH el CTBUSIMH:

1) odmenue:

OCYILIECTBIISITh KOMMYHUKAIIMU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAaJlore
WIM TUCKYCCHUHU TIO CYHIECTBY 0OCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJECHHUS OTHOCHUTENIbHO BBIMOJHEHUSI Npe/uiaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHI APYIHX YYACTHUKOB JMAJIOTa WA JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpeACTBAa OOLICHMS, MOHUMATh 3HAYEHHE COIUAIbHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUS KOH(PIUKTHBIX CUTYallui, YMETh cMr4aTh KOHQIUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CHOCOOaMU OOIIEHHS] M B3aMMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOM (popme
(bopMynupOBaTh CBOM BO3PAXKEHUS,

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) COBMeCTHasl 1eATeIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl IpU
pelieHny OMOJIOTru4YecKOr poOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHU I TPYIIIOBBIX
¢dbopM B3aUMOAEUCTBUS NPH pelIeHNH ydeOHOM 3a1auu;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUH ¢ yd4éTOM OOIIMX MHTEPECOB U
BO3MOYHOCTEHN KaXI0TO 4j€Ha KOJUIEKTHBA;

[IPUHUMATh LEJIM COBMECTHOW JESITEIBHOCTH, OPraHM30BBIBaTH M KOOPAWHUPOBATH
JNEUCTBUSA IO €€ TOCTWIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUHM, PACHPENEIATh POJIM C YYETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4eCTBO CBOErO BKJAJa U KaKJOI'0 YYaCTHHKA KOMaHJIbl B OOLINI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE NPOEKTHI, OLEHUBATh UJEH C MO3ULIMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYMMOCTH;



OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B PAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISITH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1CHICTBUAMM

1) camoopranu3amnms:

UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM W HX pPELICHHS B
KU3HEHHBIX U Y4€OHBIX CUTYalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHWUH ILIEJIEBbIE U CMBICIOBBIC YCTAHOBKU B CBOMX
JEUCTBUAX U TOCTYNKAaxX IO OTHOLICHUIO K JKUBOM MPUPOAE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPY>KaIOIUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO JESTENbHOCTb, BBISBIATH NPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIBHO COCTABJISITh IUIAH PELIeHUs MPoOIeMbl ¢ YIETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKON 3PYTUIIMHN B Pa3HBIX 001aCTIAX
3HaHMUH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHHBATh
COOTBETCTBHUE PE3YJIHTATOB LIEJISIM;

BJIQJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaKk OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
Y MBICIIUTENIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMI, UCIOJIb30BaTh NMPUEMBI pedaeKcun
JUTS OLIEHKU CUTYAalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX [IPU aHAJIM3€E PE3y/IbTaTOB ACSITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[Ipenmernbie pe3ynpTaThl ocBoeHus nporpaMmmbl COO no Guosioruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npeamMera «buonorus» HaydHble 3HAHUS, YMEHHS U
CHoCcOoObl JEMCTBUII 1O OCBOCHMIO, HHTEPHpPETAlMd U MPeoOpa3oBaHUIO 3HAHHM, BHJbI
JESITebHOCTH 1O TOJYYSHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUW B PAa3MYHBIX Y4ECOHBIX
CUTyallusiX, a TakXKe B pEalbHBbIX >XM3HEHHBIX CUTYyallUsX, CBSA3aHHBIX ¢ Ouonorueii. B
MIporpaMMe MpeIMEeTHbIC Pe3yIbTaThl MPECTABICHBI 110 ToAaM 00yUeHusI.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHs ydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MECT€ W pPOJIM OMOJOrMHM B CHCTEME HAy4YHOTO 3HAHHUS
€CTECTBEHHbBIX HAayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6nosoruu, PyHKIMOHAIBHONW I'PAaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHUE OMOJOIMYECKHX TEPMHHOB M MOHSTUH: JKU3Hb, KIIETKA,
opranm3M, MeTabomu3Mm (0OMEH BeIIeCTB W MpEeBpalleHHWe JHEPruH), TOMeoCcTa3
(camoperynsmusi), ypOBHEBas  OpraHu3alMs JKUBBIX CHUCTEM, CaMOBOCIPOHM3BEICHUE
(penpoaykuus), HaCAEICTBEHHOCTb, U3MEHUUBOCTb, POCT U Pa3BUTHE;



yMEHHUE Wu3JaraTb OHOJOTMYECKHE TEOpuHu (KJIETOYHas, XPOMOCOMHAas, MYTallMOHHAs,
[EHTpaJIbHAs J0TMa MOJIEKYIsipHOW Ouosorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuioBa) u yuenus (0 neHTpax MHOr0o0Opas3usi 1 MPOMCXOXKACHUS KyIbTypHBIX pactenuid H. 1.
BaBuiioBa), onpenenaTh rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHUE BIaJIeTh METOJAaMH HAyYHOTO TO3HAHUS B OMOJIOTMH: HAOIIOACHUE W ONHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alusi U MPOBEACHHE OHOJIOTHYECKOrO
9KCIEPUMEHTA, BBIJBM)KEHHE TUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX PpEe3Yy/lbTaTOB, HCIOJIb30BAaHHBIX HAyYHBIX IOHATHUH,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KJIETOK MPOKApPHUOT U 3YKapuoT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHA BEIIECTB U
MPEBPALEHUS] SHEPTUU B KJIETKE, (POTOCHUHTE3a, IMJIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOKEHHUS, UHAUBUAYaIbHOTO Ppa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHHE NPUMEHSTh MOJIY4YCHHbIE 3HaHUS 7S 0O0BSCHEHUS! OMOJIOTMYECKHUX IMPOIIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C LENbI0 00ecTieueHus
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 3J0POBbSl OKPYXKAIOIIMX JIIOAEH, COOJII0NEHUS HOPM
IrPaMOTHOTO TMOBEJCHHUSI B OKpYXKaloIleld MNPUPOAHON cpele, NMOHMMaHHE HeoOXOIUMOCTH
WCIOJIb30BAHUS JTOCTHKEHUM COBPEMEHHON OMOJIOTMM U OMOTEXHOJIOTHH s palMOHAIBHOTO
MIPUPO/IOTIOJIL30BAHNUS;

YMEHHE pellaTh »3JIeMEHTapHbleé TIEeHEeTHYEeCKHE 3a/Jadd Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CLEIUIEHHOE HACJEeJI0BaHUE, COCTABISATh CXEMbl MOHOTHOPUHOTO CKpEIIMBaHUS
JUIS TIpe/ICKa3aHus HacleA0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAaTh MpaBuiia Mpu
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHEM,

YMEHHE KPUTHUYECKH OIICHWBATh U WHTEPIPETHUPOBATh HH(OpPMALHMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAyYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MH(pOpMAIMK, HAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIIEKThl COBPEMEHHBIX
UCCIeI0OBaHUI B OMOJIOTUH, MEULIUHE, OUOTEXHOJIOTUH;

YMEHHME CO3/1aBaThb COOCTBEHHbIC NUCHbMEHHBIE U YCTHBIE COOOIIeHHs, 0000mas
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOeHMsI ydeOHoro mnpeamera «buonorusi» 6 11 knacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COAEPKaHNE OMOJOTUYECKHX TEPMHUHOB U MOHATUINA: BUJI, TIOMYISIUS,
reHo(oHJ, SBOMNIONMS, [IBUXKYIIHE CUJIbl  ((aKTOpbI) SBOJIOIHMH, MPUCIOCOOICHHOCTh
OpraHu3MOB, BHJ000pa3oBaHME, JSKOJOrHYeckue (HaKTOPhl, HSKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, peJlyLIeHThI, LIeTIH MUTaHMsl, FKOJOrMyecKas MupaMua, OMoreoreHos, ouochepa;

yMEHHE Wu3ararb Ouojorndeckue Teopuu (dBosronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOIIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apoipiiieBoro cxojactsa K. M.
bapa, yepenoBanus IiIaBHBIX HampasiieHHd M nyted ssomonuu A. H. Cesepuosa, yueHus o
o6uocdepe B. . Bepnasckoro), onpenensTe TpaHUIbl KX TPUMEHHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHUE BaJIeTh METOJaMHM HAy4yHOTO TO3HAaHUS B OMOJIOTHHU: HAOJIOJEHHUE M OINMCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUM, OpraHM3alus W TMPOBEJCHUE OHOJIOTHYECKOTro
OKCIEPUMEHTA, BBIIBM)KCHHE TMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJBb30BAHHBIX HAYYHBIX IOHSITHI,
TEOpUI U 3aKOHOB, YMEHHUE JEJIaTh BBIBOJIbI HA OCHOBAHUM ITOJIyYE€HHBIX PE3YyJIbTATOB;



YMEHUE BBLICIATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OMOJOTMYECKHX OOBEKTOB: BUIOB,
MONYJISIUM, TPOAYLIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOTEOILIEHO30B M 3KOCHUCTEM,
O0COOEHHOCTH  MPOIECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOrO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIECHHOCTH OPraHU3MOB, ACHUCTBHS KOJIOTHYECKHX (aKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MIOTOKA YHEPTHU B 3KOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOPOTa BELIECTB M OHMOTr€OXMMHYECKHX LMKIOB B
ouochepe;

yMEHHUE MPUMEHSTH MOJTydeHHBIC 3HAHUS Il OOBSICHEHUS! OMOJOTHYECKHX MPOIIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C LENIbI0 00ecrieueHus
0€30MaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSI OKPYKAIOMIMX JIIOJEH, COONIONEHHUS HOPM
IrPaMOTHOTO TMOBEJCHUSI B OKpPY)KAIOLIEH MPUPOAHOM Cpelle, NOHMMaHuE HeoOXOIUMOCTU
HCII0JIb30BAHUS JOCTUKEHUH COBPEMEHHOM ouosoruu JUIs paloHaIbHOIO
MIPUPO/IOTI0JIL30BAHUS;

YMEHHME pellaTh 3JIEeMEHTapHble OMOJOTMYECKHE 33/ayd, COCTaBJISATh CXEMBbl IMEepeHoca
BEIIECTB M HEPTUU B IKOocHcTeMax (LeMH MUTaHuUs);

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAaTh MpaBuia Ipu
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KpPUTHYECKH OIICHMBAThb W WHTEPIPETUPOBATH HH(POpPMALHMIO OHOJOTHYECKOrO
COJIep’KaHus, BKIIIOYAIOUIYIO TICEBJOHAy4YHbIe 3HAHMSI U3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM HMH(oOpMalnMy, HAYyYHO-TIONMYJSPHbIE MaTepuaibl), paccMaTpuBaTh TIJI0OATbHBIE
9KOJIOTMUYECcKHe MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CO37aBaTh COOCTBEHHBIC THCHBMEHHBIE U YCTHBIE COOOIIeHUs, 0000mas
OMOJIOTHYECKYI0 HH(POpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJb30BaTh
MMOHSATUWHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NMPOrpaMmblI Bcero Koutpoaehbie | Ipakruseckue o0pa3oBaTtejibHbIE
padoTsbI padoThI pecypebi
bubmnoreka [IOK
1 buornorus kax nayxa 2 0.5 https://m.edscﬁ).ru/7f410292
2 JKuBbie cucTeMBI U UX OpraHu3aIus 1 bubnmorexa [TOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa I[TOK
https://m.edsoo.ru/7f41c292
bubmnoreka IJOK
4 IKHM3HEACATENBHOCTS KIETKH 6 https://m.edscﬂ).ru/7f410292
5 Pa3zMmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE M UIBMEHUYUBOCTD 8 15 bubmmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOIMHU https://m.edsoo.ru/7f41c292
8 PezepBHoe Bpems 1 bubmmorexa LIOK
https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 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 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM Kontpoabmsie | TpakTieckie (uudposbie)
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI pecypeb
bubnuorex K
1 DBOJIIOIIMOHHAS OMOJIOTHS 9 1 httgg / /(r)n.z di(l)_g(.)ru 17f41cc74
2 Bo3HUKHOBEHUME W Pa3BUTHE KU3HU HA 9 05 bubnuotexa [JOK
3emuie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 5 1 BH6H_H0TeKa HOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 3KOJIOTHYECKUE CUCTEMBI 9 bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpemst 2 bubmorexa I[TOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 2.5



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

IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
KoanyecTBO Jara
e HsyHeHm DJIeKTPOHHbIE
Ne Tema vooKa IIpakTHYeckue uudposbie
n/n yp U J1abopaTopHbie padoThl @akT | gGpazoBaTenbHbIE
Bcero I1an nuec pecypcbl
KM
https://m.edso0.ru/863e6
122
1 buonorus B cucreme Hayk 1 1 HEn https://m.eds00.ru/863e6
32a
MeTo bl I03HAHKS KUBOM Mpuposl. I1p. Verois,308aHHE pasiMiHbIX METONIOB https://m.edso0.ru/863e6
2 1 TIPH U3yYEHUH OHOIOTMIECKUX 2 Hen
pad. Ne 1 00BEKTOB 122
broornyeckre CHCTEMBI, IPOLIECCHI U https://m.eds00.ru/863e6
3 1 3 Hen
WX U3Y4YCHUE 564
XUMHYECKUN COCTAB KIIETKHA. Boma u https://m.eds00.ru/863e6
4 1 4 Hen
MHHEPAJIbHBIE COJTN 74e
5 benku. CoctaB u cTpoeHue OEIKOB 1 5 Hen Et?tg 5://m.eds00.ru/863¢6
depMeHTHl — OMOJIOrHYECKHE MsyueHue KaTaruTHHeckol https://m.edso0.ru/863e6
6 1 aKTUBHOCTH (pepMeHTOB (Ha pumepe | 6 HeL
karanuzaTopsl. JIa6. Pa6. Ne 1 AMATIA3H! HITH KATATA3E) b72
7 Vranesoasl. JIunune 1 7 Hen g;tgs://m.edsoo.ru/863€6
8 Hyxneunossie kucnotel. ATO 1 8 Hex SE[ES://m'EdSOO'rU/%%G
VicTopust 1 METO/1bI U3YUEHUS KIIETKU. https://m.edso0.ru/863e6
9 1 9 Hen
Kiierounas Teopust €88
10 Krertka xak 1eocTHas >KUBasi CHICTEMa 1 10 Hex



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

CrpoeHue 3ykapuoTHYECKON KIIETKH.

N3ydenue cTpoeHus: KIETOK
PACTEHUM, KUBOTHBIX, TPHOOB U

https://m.eds00.ru/863e6
ffo

11 OaKTepuii MO MHKPOCKOIIOM Ha 11 men )
JIa6. Pa6. Ne 2 FOTOBBIX MUKONpENAPATAX H HX https://m.edso00.ru/863e7
OMHCaHKe 16¢
12 OOMeH BelecTB WIM METa00JIN3M 12 en gggs://m.edsoo.ru/863e7
13 dortocuures. XeMOCHHTE3 13 men 2’[9'[80 5://m.e0s00.ru/863e7
14 DHepreTu4ecKuii 0OMeH 14 nen 2;‘;05://m.edsoo.ru/863e7
XKuznennsrit nuka kietku. Jenenue HabmoieHHe MUTO3a B KIETKaX https://m.edsoo0.ru/863e7
15 KOHYMKA KODEIIKA JIyKa Ha TOTOBBIX 15 Hen ded
K1eTku. Muro3s. JIa6. Pa6. Ne 3 MHKpOIpernapaTax aca
buocunTes Oenka. Peakius MaTpudaHOTO https://m.edso0.ru/863e7
16 16 Hen
CUHTE3a 96e
17 Tpancnsmus — 6rnocuHTe3 OENKa 17 "Hen gggs:/lm.edsoo.ru/863e7
18 Hexnerounsie GopMbI )KU3HU — BHPYCHI 18 Hen 228 s://m.eds00.1u/863e7
https://m.edso00.ru/863e8
19 ®opMbI pa3MHOKEHUSI OPTAHU3MOB 19 nven %S' //m.edsoo.ru/863e8
3le
20 Meiios 20 Hex https://m.edso0.ru/863e7
f4a
OO6pa3oBaHue U PA3BUTHE TIOJIOBBIX VI3yuenne CTpOCHHs TIONOBBIX KIETOK https://m.edso00.ru/863e8
21 21 "en
kietok. OmnogorBopeHue. J1a6. pa6. No 4 Ha TOTOBBIX MHUKpOIIpEnapaTax 1b6
https://m.edso0.ru/863e8
22 WNuuBuayaibHOE pa3BUTHE OPTaHU3MOB 22 "Hen 436
I'eneTnka — Hayka O HACJIEICTBEHHOCTH https://m.eds00.ru/863e8
23 23 Hex
1 U3MEHYHUBOCTH 62
24 | 3aKOHOMEPHOCTH HacIle0BaHUs 24 Hen https://m.edsoo.ru/863e8



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

IpU3HaKoB. MoHOruOpuIHOE
CKpEIIMBaHNE

878

JluruOpuHoe CKperBaHue. 3aKOH

https://m.eds00.ru/863e8

25 25 Hen
HE3aBHCHMOT'0 HACJICJIOBAHHMSI TPU3HAKOB 9a4
W3yduenue pe3yabTaToB
26 CuerieHHO€ HAcIeI0BaHUE MPU3HAKOB. MOHOTHOPHIIHOTO M IUTHOPUIHOTO 26 https://m.edso0.ru/863e8
J1a0. Pa6. Ne 5 CKpEIIMBaHUA y AP030(QUIEI HA HEA c60
TOTOBBIX MUKpOIIpCIiapaTax
7 I'eneruka nona. Haciaenosanue 27 He https://m.edso00.ru/863e8
MIPU3HAKOB, CIICTUICHHBIX C TIOJIOM g c60
H3ydenne MmoanpuKannoHHOM
)8 W3MenunBocTh. HeHacencTBeHHAS M3MEHUHBOCTH, TIOCTPOCHHUE 78 He https://m.edso0.ru/863e8
n3MeH4YUBOCTE. JIab. Pad. Ne 6. BapHaLMOHHOTO Pl U A efe
BapHallMOHHON KPUBOM
og | Hacnencreennas nsmeHuMBoCTS. J1ad. AHATH3 MYTaIHi y Apo30dHITEl Ha 29 e https://m.edso00.ru/863e8
pab. Ne 7. TOTOBBIX MHKpOIIpenapaTax A efe
https://m.edso00.ru/863e8
30 I'eneTnka genoBeka 30 Hen d478
PeseprubIit ypok. O6001IEHNE TIO TEME
31 «HaciencTBeHHOCTh Y N3MEHUYUBOCTD 31 Hen
OpPraHU3MOBY
https://m.edso0.ru/863e9
32 Ceneknus Kak HayKa M TIpoIecc 32 Hen 214
MeToabl M TOCTHXKEHUS CEJICKIINU https://m.edso0.ru/863e9
33 . 33 Hen
pacTeHUN U KUBOTHBIX 214
BuoTexHoorus Kak oTpacib https://m.edso00.ru/863e9
34 p 34 gen b

IIPpOU3BOACTBA

336

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

Kounuect
BO 4aCOB Hata usy4enus DJIeKTPOHHbIE
Ne Tema ypoka IIpakTHYeckue uudposeie
n/n B U J1abopaTopHbie padoThl . o0pa3oBaTe/ibHbIE
cero tan :clcl;r;lq pecypesI
1 DBOJIFOLHST U METOJTBI €& 1 | e https://m.edso0.ru/863
W3YYICHUS A ea20e
9 Hcropus pa3Butus 1 7 He https://m.eds00.ru/863
MIPEJICTABJICHUIA 00 YBOJTFOIHH . e9570
https://m.edso0.ru/863
3 MukposBoTIOIHS 1 3 Hen e9cle
IT
4 OTYJBAIIE KAl SJeMeHTapHas CpaBHeHHe BHIOB 110 MOP(OIOrHIeCKOMY https://m.edso0.ru/863
eIMHHNIA BUaa U dBoJronuu. Jlao. 1 4 gen
PaG. Ne 1 Koo e99ch
5 JIBMOKYIIIHE CHITBI (IEMEHTapHBIE 1 5 e https://m.edso0.ru/863
(baxTOPHI) SBOFOLUN A e9dad
EcrecTBennslit 0TOOD 1 €10 bubmmorexa [IOK
6 (bopMEL p 1 6 Hen https://m.edsoo.ru/863
P €9ed0
PesynbTaThl 3BONIONHNN:
MPHUCIIOCOOICHHOCTh OPraHU3MOB Omicarue mpuenocodennocT https://m.eds00.ru/863
7 6 H 6 P 6 1 OopraHnu3Ma U €€ OTHOCHUTEIIBHOI'O 7 HCO egfde
Jlfj' B;I[OO pasoBanue. JIa0. Pao. xapakTepa
8 HamnpaBnenus u nmytu 1 R 1o https://m.eds00.ru/863
MaKpPO3BOJIIOIHH A e9cle
9 HeoOpaTumocTh 3BOJIIOLIUN 1 9 Hen
10 Hctopust xu3HHU Ha 3emiie U 1 10 Hen
METO/Ibl €€ U3yYCHUS
11 ['MunoTe3bl MPOUCXOKICHHUS 1 11 Hen https://m.eds00.ru/863



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

JKA3HU Ha 3eMiie

eadab

PasBurue xxu3Hu Ha 3eMiie 110

https://m.eds00.ru/863

12 apaM | MepHoaaM 12 nen eabbe
OCHOBHEIC STAIIEI SBOOLHH HW3yueHre HCKOMAEMBIX OCTATKOB https://m.edso0.ru/863
13 PaCTUTENBHOTO U ) KUBOTHOIO » 13 Hen
pacTeHuil U )KUBOTHBIX B KOJIJIEKIUAX ea8Shc
mupa. [1p. pa6. Ne 1 -
CoBpeMeHHas crcTemMa https://m.edso0.ru/863
14 14 nen
OpPraHu4ecKOTO MHUpa ea48e
DBOJTIOIHS YeTOBEKA https://m.edso0.ru/863
15 15 ven
(aHTpOTIOTCHE3) eac2c
JIBrxytue cuitbl ((hakTops) https://m.edso0.ru/863
16 16 Hen
aHTPOTIOTEHE3a ead44
17 OCHOBHBIE CTaJINH DBOJIOINHA 17 e
JelroBeKa
18 YenoBeueckre pachl U 18 He https://m.edso0.ru/863
MIPUPOJIHBIE aANTAIlUH YeJIOBEKa A eaea?
Peseprubriit ypok. O600meHNE IO
19 TeMe «BO3HUKHOBEHUE U 19 Hen
pa3BUTHE KU3HHU HA 3eMIIe)
20 DKOJIOTHS KaK HayKa 20 Hen
21 Cpensl oOuTaHus U 21 Hen https://m.eds00.ru/863
IKOJIOTUYECKUE (HaKTOPbI eafec
«Mopdonorudaeckne 0coOEHHOCTH
29 AobuoTtuyeckue pakropsl. JIao. pacTenuii U3 Pa3HBIX MECT OOUTAHUY. 2 https://m.edso0.ru/863
Pa6. Ne 3. JIa6. Pa6. Ne 4. «BrusiHHE CBeTa Ha POCT U PasBUTHE Hea eb10e
YEPEHKOB KOJIEYCa»
https://m.edso0.ru/863
23 buotnueckue dakTops 23 Hen eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU IToac4éT MIOTHOCTH MOMYNIALUI Pa3HBIX
24 » 24 ven
nonynsuuu. [Ip. pad. Ne 2 BUJIOB PaCTCHHi
o5 CooOriecTBa OpraHu3MoOB — 25 Hen https://m.edso0.ru/863

OUOIIEHO3

eb46a



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

OKOJIOTUYECKUE CUCTEMBI

https://m.eds00.ru/863

26 (3KOCHCTEMBI) 26 Hen eb46a
OcHOBHBIE TIOKA3aTENN

o7 | YKOCHCTEMBI. DKOJIOTHYECKHE 27 Hen https://m.edso0.ru/863
nupamMuibl. CBOHCTBA SKOCHCTEM. eb5fa
Cyxkueccust

28 | [IpupoHBIE SKOCHUCTEMBI 28 Hen

29 | AHTPOTIOTEHHBIEC YKOCHUCTEMBI 29 Hen

30 buocepa — rinobanbHas 30 Hex https://m.edso0.ru/863
IKOCHCTEMA 3eMITH ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHHSI 31 Hen https://m.edsoo.ru/863
ounochepsl ebd16

32 | YenoseuecTBo B Onochepe 3emin 32 Hen

33 CocyliecTBOBaHNE TPUPOJIBI U 33 Hex https://m.edsoo.ru/863
Ye0BeYeCcTBa ebale
PesepBubIil ypok. O600meHne

34 TeMmbl «CooO1miecTBa 1 34 gen

OKOJIOTHYECKHE CUCTCMBD)

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

34



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

OBPA3OBATEJBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YYUEBHBIE

MATEPHAJIBI IJIS1 YYEHUKA
buonorus, 10 xracce/ INaceunuk B.B., Kamenckuii A.A., PyomoB A.M. u npyrue
/Mon pen. Ilaceunmka B.B., Axmuonepnoe o6miectBo «M3maTenbCcTBO
«IIpocsemenne»
buonorus, 11 xracce/ INaceunuk B.B., Kamenckuii A.A., PyomoB A.M. u npyrue
/Mlon  pen. Ilaceunmka B.B., AxmuonepHoe o6mectBo «M3maTenbeTBO
«IIpocsemenne»



JIncr koppexkuun padoyeii NporpaMmsl

Jara (Homep)

YPOKa,
KOTOPBIH

Tpedyer
KOPpPEeKIun

YPOKa, KOTOPbIi
COJAEPKUT
KOPPEKIHIO

Ipuunna Koppekuu (3amMeHa
YPOKa, 60J1€e3Hb, YUHTeIsl,
Nnpa3IHUYHBII eHb, 0TMEHA
3aHATHI M0 MPUKA3y U T.]1.)

JlokyMeHT 0
NpOBeICHUH
KOppeKIHuH

(Ne mpukas3a,
JAaTa NpuKasa)




