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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPENEIICHUS
MOJIX0A0B K (popMUpOBaHHIO cojepkaHui YydeOHoro mpeamera «buonorus» cocraBwin:
koH1enrtyanbHbie nosioxkeHuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IeJIeH, COAEpIKaHus,
pe3ynbpTaToB 0oOy4deHHss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
o0MmMX HEeTsIX W MPUHIHUIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oopaszoBanus B Poccuiickoit denepannu, a TaKkKe MOJIOKEHUS O crielu(uKe OUOJIOTUH,
e 3HAaYCHWU B TMO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmectBa. CoryiiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPECIICHBl OCHOBHBIE (DYHKIUHU MPOTPaAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHUue o IesaX, 00 00IIel cTparerun o0y4deHus,
BOCIIMUTAaHUS M Pa3BUTHsI OOy4aromuXcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompezenser o00s3aTeNbHOE NPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY, pachlpeiesieHue Io
paszenaM U TeMaM, PEKOMEHJyeMYIO IOCJIe0BaTeIbHOCTh M3Yy4eHHUs] y4yeOHOro marepuaia ¢
y4€TOM MEXIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBSI3EH, JJOTHKH 00pa3oBaTeIbHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaroIINXCs.

B mporpaMme 1O OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpeAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (opMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsl.

B mporpamme no Guonoruu (10—11 kmaccel, 0a30BbI ypOBEHB) peaqu30BaH MPUHIIMII
MIPEEMCTBEHHOCTH B H3Y4eHHH Ouosioruu, Onarojgaps 4YeMy B HEH IpOCMaTpUBaeTCS
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JMYHOCTH, SKOJOTHYECKOrO  MBIIUICHHUS,
MPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoHoil cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIEOMOIOTHYECKUX TEOPHd, 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 IOBCETHEBHOM JKU3HU AJISl pEIICHUs MPUKIIAJHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKA
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIEeH MPUPOJIHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YEJOBEKAa Ha COCTOSHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJAHON HaAMpaBJIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOJIUMOCTBIO 0OECIeYeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a]la4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpenoiaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOYy4aIOUIMXCS MPECTABICHUM O HAaydyHOH KapTHHE MUpA,
pacmupsieT 1 060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTIIMYUTENBHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUHU, CO3MAET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
¢dopmupoBaHus (YHKIIMOHAIBHON I'pPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO W Oe3omacHoro oOpasa
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

bonpimoe 3HaueHme OHWONOTHS UMEET TaKkKe s PElIeHUs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3yyenue
ouonorun oOecreynBaet yCIIOBUS ISt dbopMupoBaHus WHTEJIEKTYaIbHBIX,
KOMMYHHKAITMOHHBIX W WH(POPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYIbTYpBI, CIIOCOOCTBYET
WHTETpalui OMOJIOTMYECKUX 3HAHUN C MPEICTABICHUSMU U3 JPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBaHHbIE MOI0XKEHUS O MPEAHA3HAYEHUN Y4eOHOTO



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

OTt60p conepkanus yueOHOTO Mpeamera «bronorus» Ha 6a30BOM ypOBHE OCYILIECTBIIEH 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 OKpYXalollell NpUpoaHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKM3HU U MPAKTHYECKOU AesTenbHOCTU. Oco00e MECTo B 3TOM cHUCTeMe 3HAHUU
3aHUMAIOT JJIEMEHTBI COJICP)KAHHS, KOTOpPHIE CIy)KaT OCHOBOH Ui  (OpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W I[EHHOCTHBIX
OPHEHTAIMIX JIMYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3AIUHA OHOJIOTHIECKOr0 00pa30oBaHMUS.

CTpyKTypUpOBaHHME COJIEp)KaHHUs y4eOHOTO Marepuaia B IporpaMMe IO OHOJIOTHH
OCYIIECTBJIEHO C YU4ETOM MPUOPHUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMYUTEIBHBIX O0COOCHHOCTSX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM W DSBOJIOUMH. 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 Oounosoruueckas cucrteMay, «CucteMa U MHOTOOOpa3ue OpraHuvecKkoro 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
Pa3HOTo paHra u NMpuoOpeTeHrne YMEHUN UCIOIh30BaTh 3TH 3HAHUS IS TPAMOTHBIX IEWCTBUH B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PEUICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTkenne 1enu u3ydeHust ydeOHoro mnpenmera «buonorus»» Ha 06a30BOM YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOY4YaloOIIMMHUCA CHUCTEMbl 3HAHUW O OHOJOTHYECKHX TEOpUSX, YUYCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiaxX, CIYXallUX OCHOBOM sl (popMHpOBaHHS
MIPEJICTaBICHU O ECTECTBEHHO-HAY4YHOW KapTHHE MHpa, O METOJaX HAay4YHOTO TMO3HaHUA,
CTPOEHUHM, MHOTOOOpa3MH U OCOOEHHOCTSIX >KMBBIX CHCTEM pPAa3HOTO YPOBHSI OpraHU3allNu,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OMOJIOTUY;

(dbopMmupoBaHre y OOyJaroIIMXCSl TO3HABATEIbHBIX, MHTEIJICKTYalbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHalIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAay4YHBIX B3IJISIOB,
UeH U MoAX0I0B K U3YYEHHIO JKUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy oOOydaromuxcss oOmei KyiabTypbl, (YHKIHMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI U OTIBITA, MOTYYECHHBIX IPU U3y4YECHUHN OUOJIOTHH;

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

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXHOCTH TO3HAHMS 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 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUW U yMEHUW B TMOBCEJIHEBHOW >KWU3HU JJIS OLEHKU
MOCIIEJICTBUI CBOEH JEATEIbHOCTH 10 OTHOIIEGHUIO K OKpYXKarolleWl cpelne, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHME U COONIOIEHUE Mep TPODUIAKTHKU 3a00JIeBaHUH.

B cucreme cpennero obiero oopasopanus «buonorus», 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 knmacce — 34 gaca (1 gac B Hepenio), B 11 kimacce — 34 yaca (1 yac B Hezenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW M TpaBoM. Ponb Ouonoruu B
(hopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOHM MPUPOALI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

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

Tema 2. 7)KuBble cucTeMbl U HX OPraHU3ALMA.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIHune KUBBIX
CUCTEM OT HEOPraHUYECKOW MPHUPOIbI.

CpoiicTBa OmocucTeM ¥ WX pa3HOOOpasue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OUOChEPHBIH.

JdemoHncTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «YPOBHU OpPraHU3AIMH >KUBOM
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XVUMHYECKUH ~ COCTaB  KJIETKM. ~ XUMHYECKME  DJJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHKpPO3JI€MEHTHI. Bo/ia 1 MUHEpabHbIE BEILIECTBA.

@yHKIMK BOJbl M MHUHEpAIbHBIX BELIECTB B KieTke. [lognepkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIIOTH — MOHOMEpHI OekoB. HezameHnumeie
U 3aMEHHMMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBolicTBa 0enKoB. bronornyeckue GyHKIuM OEITKOB.

@®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otimuuss  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTalnu3aToOpOB.

YrneBopl: MOHOCAaxapuIbl (TIOK03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W MOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeJIoo3a). buomornyeckne QyHKIUU
YIJI€BOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmibHO-rHAPO(YOOHBIE
cBoiicTBa. buonornueckue QpyHkiuu aunuaoB. CpaBHEHUE YIJIEBOJOB, OEJIKOB U JIMIUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hyxneotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

[urtonorusa — Hayka o kierke. KierouHas Teopusi — mpuMep B3aMMOJCHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.

Knerka kak nenoctHas sxuBas cucrema. OO0Iue NpuU3HaKy KJIETOK: 3aMKHYyTasi Hapy>KHast
MeMmOpana, mojekynbl JJHK kak reneruueckuil anmapat, cucteMa CHHTe3a Oellka.



Tumbl  KIETOK: JyKapHOTHYeCKass H mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHS
npokaproTHuecKor kieTku. Kierounas crenka Oaktepuii. CTpoeHHe 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHas CTEHKA, INIMKOKAIMKC, MX (DYHKIWU.
[Tna3marnveckass memOpana, e€ cBoicTBa W (yHkumu. Lluromnmasma u e€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [loryaBToHOMHBIE
OpraHoujibl KJIETKH: MUTOXOHAPUH, IIacTUibl. lIpomcxoxaeHne MHUTOXOHAPUA W IUIACTH.
Bunpl muitactun. HememOpaHHbIE OpraHOU/IbI KIETKH: pUOOCOMBI, KJIETOUYHBINA IIEHTP, HEHTPHUOJIH,
PECHUUKH, KIyTUKU. DyHKIIMU OpraHOUA0B KIIETKU. BKitoueHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue saapa: saepHas o00JouKa, KapuoIuiasma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX JJEMEHTOB B HEXKUBOM  MIPHUPOJIE»,
«Pacrnpenenenne XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckas TaOIUIIAa XUMHUYECKHX D3JEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BoJbI», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsl ATO», «CTtpoeHue sykapuoTHYecKon
KIeTKn», «CTpO€HuE >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MIPOKAPUOTHYECKON KIETKN», «CTpOoEHUE sapa KIETKW», «YTIEBOABDY, «JIMnuasn».

OGopymoBaHue: CBETOBOM MHKPOCKOI, OOOpyJAOBaHHWE ISl MPOBEICHUS HAOJIOJACHHM,
M3MEpEeHul, IKCIEPUMEHTOB, MUKPOTMpENapaThl pPacTUTENIbHBIX, KUBOTHBIX U OaKTEepHaTbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Jlabopatopnast padotra Ne 1. «l/3ydyeHune KaTaJIMTHYECKOW aKTHBHOCTH (EepMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopatopnast pabota Ne 2. «M3yueHue CTpOEHHUS KJIETOK PACTEHUH, KUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTabosu3M. AccuMwisanus (TUTaCTUYECKH OOMeEH) |
TUCCUMMIISALUSA (PHEpreThUecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Pob
3aKOHOB COXPaHEHUs BELIECTB M SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tunber oOMeHa BemiecTB: aBTOTPOGHBIM U TeTepoTpodHbii. Pons depMeHTOB B 00MEeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TeMmHOBas ¢a3bl (oTocuHTe3a. Peakiuu QoTocunresa.
D¢ddextuBHOCTD PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3HUpyolue OakTepuu. 3Hau€HHUE XEMOCHHTe3a JUIsl KU3HU Ha
3emuie.

OHepreTuyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKe. DTambl SHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe oxucieHwe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENbHOE
¢bochopumiposanue. IPPEKTUBHOCT IHEPTETUUECKOTO OOMEHA.

Peakiun wmatpuuHoro cuHresza. l'eHernueckas wuHpopmamms u JHK. Peanmzanus
reHeTHuYecKoi MHQopMmaluu B KieTke. ['eHeTHuecKuil KoJ U ero CBOMCTBA. TpaHCKpHUIIIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Gnocunres Genka. Drtansl TpaHcasuuu. KoaupoBanue
aMHHOKUCIIOT. Posib pubocoMm B OruocunTe3e Oernka.

Hexnerounsie ¢opmbl >ku3HH — BUpychl. HMcropusi oTkpbiTus BupycoB (. U.
WBanoBckmit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKIIa BUpycoB. bakreprodaru. bonesnn



pacTeHuil, )KUBOTHBIX U YEJIOBEKA, BbI3bIBaEMbIC BUpycaMH. Bupyc nMmyHoaedunTa 4eaoBeka

(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHUINIMS, peBEpTa3a U HWHTErpasa.
[MpodunakTrka pacpocTpaHEHUSI BUPYCHBIX 3200 ICBaHHIA.
JdeMoHcTpanum:

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

Tabmumer w cxembl:  «Tumbel  muTaHwsy, «Metabommsmy,  «MUTOXOHIPHSY,
«QHepreTuueckuil oomen», «Xiopomaact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHkumonupoBanue reHay, «CuHTe3 Oenka», «leHermyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Ctpoenme wu xku3HeHHbIH 1wk Bupyca CIINMla, Oakrepuodaray,
«Pemmukarnus JTHK».

Ob6opynoBanue: moaenu-ammmukanun «Yasoenue [IHK u tpanckpunmus», «buocunres
oenka», «CTpoeHune KIeTKu», Moaens cTpykrypst JJTHK.

Tema S. PazMHOKeHHe U HHAMBH/AYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil 1uki, WaM KU3HEHHBIM 1ukn kinetku. WHrepdaza u murtos. Ilpomeccsl,
npoTtekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. JMIUIOMAHBIM U TAIUIOUAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckre OCHOBBI pa3MHOXKEHUS U MHAWBUIYalIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. [Ipomecchl, mponcxonadimmye Ha pasHbIX
CTaIusAX MUTO3a. BrHonornyeckuii CMBICII MUTO3Aa.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecmojioe U mojoBoe. Buael Oecnosioro
Pa3MHOXKEHHUSI: JIeJICeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHHeE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €TI0 3HAYCHHUE IS
CEJICKIINH.

ITonoBoe pa3MHOXKeEHME, €ro OTINYHUSA OT OECIOJIOTrO.

Meiio3. Craguu meno3za. [Ipoueccel, mpoucxondmue Ha ctaausix Mmeiosa. [loBeagenue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaUEHUE MEH03a.

I'ameTorenes — npouecc 00pa3oBaHMsl MOJIOBBIX KIETOK y *KHBOTHBIX. [l0oJI0BBIE JKene3bl:
CEMEHHUKU M sMYHUKH. OOpa3zoBaHuEe M pa3BUTHUE IOJOBBIX KJIETOK — rameT (CrepMaro3ouf,
AWLEKIeTKa) — cHepMaToreHe3 M oBoreHed. (OCOOEHHOCTH CTPOCHMs SAHLEKIETOK M
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (dPMOpPUOTEHE3).
Otanbl SMOPHOHAJIBHOIO Pa3BUTHs Yy IO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHUE, TacTpysisuus,
opraHoreses. IloctamOpuonansHoe pa3Buthe. THIbl NOCTAIMOPUOHAIBHOIO PA3BUTHA: NPSIMOE,
HenpsMoe (IMYMHOYHOE). BimsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CHOCOOHBIE
BBI3bIBATh BPOXKIEHHBIE YPOJCTBA.

Poct n pasButue pacrenuil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOECHUE CEMEHH, CTaJun
pa3BUTHSL.

JdemMoHcTpanum:

Tabnuuel u cxembl: «@OpMbI pa3MHOXKEHUST OPraHU3MOBY, «/IBOIHOE OMJIOJOTBOpEHHE Y
LBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHHUE pacTeHUil», «JlemeHue KIeTKH
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIeTOUYHBIN LUK,
«Permmmukanusa JJHK», «Muros», «Melio3», «IIpsmoe n Hempsamoe pazButue», «l'amerorenes y
MJIEKOTIMTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKPOCKON, MHKporpenapatbl «CrepMaTo30uAbl MIIEKOIMTAIOIIETO»,
«Slinexnerka miekonurampomero», «KapuoknHe3 B KiIE€TKax KOpellka JyKa», MarHUTHas
Mojienb-anmuKanus «Jlenenue xkinerkny, moaens JJHK, Monens MmeradazHoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGopatopHnast pabota Ne 3. «HabmtogeHue MuTO3a B KJIeTKax KOHYMKA KOpeIllKa JyKa Ha
TOTOBBIX MUKpPOIIpenapaTax».



Jlaboparopuas pabota Ne 4. «/3ydeHWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJsib LUTONIOTMM M
AMOPHOJIOTHH B CTAHOBJIICHUH T€HETUKU. BKIa poCCUICKUX U 3apyOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHETHKUA (TUOPUAOJOTUYECKUN, UUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE OHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUs  IPU3HAKOB, ycTaHOBIeHHble [. Mennenewm.
MonorubpuaHoe CKpeluBaHue. 3aKoH eIUHO00pasusi THOPHUIOB IepBOTO MoKoJieHus1. [IpaBuiio
JTOMUHUPOBaHUS. 3aKOH pacuierieHus npu3HakoB. [mmore3a umcrtotel ramer. [lomHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpugHoe CKpelmMBaHuWE. 3aKOH HE3aBUCHUMOTO  HACIEIOBAaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI IUTHUOPUAHOTO CKpENIMBaHUS. AHAIU3UPYIONIEEC CKPEIIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS IS ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuemnieHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cHemIeHHOMY
HacJe0BaHUIo TeHOB. HapyllieHue clerieHnsi TeHOB B pe3yJibTaTe KPOCCHHTOBEpA.

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | eHETHYIECKHE KapThI.

I'eneTnka nosia. XpoMOCOMHOE OIpENENIeHHE 1M0JIa. AYTOCOMBI U INOJOBBIE XPOMOCOMBI.
['omorametHele W TeTeporaMeTHBIE OpraHu3Mbl. HacienoBaHue NpU3HAKOB, CIEIJIEHHBIX C
TTOJIOM.

N3menunBocTh. Buibl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS W HaceACTBeHHas. Posbk cpembl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XAapaKTePUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
Bapuanuonssiii psa v BapuanvonHas kpuBas. Hopma peakuuu npusHaka. KonndecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW N3MEHYUBOCTH.

HacnenctBenHnasi, uiyM reHoTUNHUYecKas, "3MeHUYUBOCTh. KoMOMHATHUBHAS W3MEHYMBOCTD.
Meiio3 W TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOM W3MEHUMBOCTH. MyTallmoOHHAs
n3MeHunBOCTh. Kiaccudukauus myranuii: reHHblE, XpOMOCOMHbIE, T'eHOMHBIe. YacTtoTa U
NPUYMHBI MyTaliidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHON
n3MenunBocty H. . BaBuiosa.

BuesaepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuotum uyenoBeka. OCHOBHBIE METOJbl T€HETUKU YEJIOBEKa:
reHealorTnYeckuii, OJIM3HELUOBBIM, IMTOr€HETUYECKHH, OHOXMMHYECKUN, MOJEKYJISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONIpENEJeHUE TIEHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TreHOTUIIMPOBaHuEe, B ToM uucie ¢ nomouipio [1[[P-ananusza. HacnenctBennsie 3a0oJieBaHUs
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HH C  HACIHEACTBEHHON  MPEeIpacroiokKeHHOCTHIO,
XpoMocoMHbIe OosiesHu. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMMIBI 310pOBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JEUEHUS TeHETUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MPEIOTBPAILIEHUH U JICYSHUU TeHETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemMoHcTpanum:

Ioptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuisl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacUIeIUVIEeHUsI M €ro LUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemiuBanue», «LluTomornyeckue OCHOBBI JAUTHOPUIAHOTO CKPEUIUBAHUS,
«Meno3s», «B3anMoaeicTBUE ajuIeNIbHBIX I'€HOBY, «I'€HETHYECKUE KapThl PAaCTEHUH, )KUBOTHBIX
u 4yenoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH HACJIEJIOBAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukaimoHHas
M3MEHUMBOCTH», «HacnemoBanue pesyc-gakropa», «['eHeTHKa Tpymn KpoBW», «MyTalMoOHHas
W3MEHYUBOCTHY.



O6opynoBanue: MojaeIH-amIuInKanuu «MoOHOTHOpHUIHOE CKpermmBanue», «HemomHoe
noMuHupoBaHuey, «urnbpugnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapar «Jlpo3zodpuna» (Hopma, myranuu GOpMbI KPBUTEEB M OKPACKU Teja), repOapuit
«I'opox OCEBHOW».

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpENIMBaHUs Y APO30(PHUIIBI HA TOTOBBIX MUKPOIIPETIapaTax».

Jlaboparopuas padota Ne 6. «M3ydeHne MOAU(PHUKAIIMOHHON H3MEHUYUBOCTH, TTOCTPOCHHE
BAPUALIMOHHOTO PAJa U BApUALIMOHHON KPUBON».

Jlabopatopnass pabGora Ne 7. «AHamu3 wMyrammii y Jpo30QWIBI Ha TOTOBBIX
MHKpOIIpenaparax.

[IpakTueckas padorta Ne 2. «CocTaBiieHre U aHAIU3 POJOCIOBHBIX YEIOBEKA.

Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpoliecc. 3aposkJICHHE CENeKIMU U noMectukarus. Yuenue H. U.
BaBunoBa o 1eHTpax NTPOUCXOXKIECHUS W MHOrooOpasusi KyJabTYpHBIX pacTeHui. LleHTpsl
MPOUCXOKACHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJIa, IITAMM.

CoBpeMeHHBIE METOJbI CENeKIMH. MacCOBBI M MHIWBUAYAIbHBIM OTOOPHI B CEJIEKIIMU
pacteHui 1 KUBOTHBIX. OTleHKa dKCTephepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — WHOPHIUHT.
Uucras muuua. CkpendBaHWe YHCTHIX JHHWA. ['erepo3uc, wuiaM ruOpuaHas Cuia.
Hepoacteennoe ckpemuBanue — ayrOpuaunr. OtnanéHHas THOpuUau3amus U €€ YCIeXHu.
HckyccTBEHHBI MyTareHe3 W IMOJYyYECHHE MOJUILIONI0B. JlOCTHIKEHUSI CEJIEKUHUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTtexHonorus kak oOTpacib NPOU3BOJCTBA. ['€HHAs HHXKEHEpHUs. OTambl CO3JaHUS
pekomOunantHor JIHK wm TtpaHcrennsix opranmsmoB. Kierounas wumkenepus. Kierounbie
KYyJIbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiioHupoBaHue BbICOKONIPOTYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

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

Tabmuipl u cxembl: kapra «LleHTpbl HPOUCXOXKIEHUS M MHOT0o0pasus KyJIbTYpPHBIX
pactenuii», «Ilopoasl 1OMamHUX )XKUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHU», «OTnanéHHas
rubpunmzamnus», «Paboter akagemuka M. @. MHpanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IIICTBEHHBIE PACTEHUS.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JIOCTIDKEHUS CEJCKIMU PACTeHUN M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, Ta00OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIOLIMOHHAS OMOJIOTHS.

[Ipeanocslnku BO3HMKHOBEHHUS 3BOJIIOIMOHHOW TEOpUU. ODBOJIOLMOHHAS TEOpUS U €€
MecTO B OMoJIoTHH. BiusiHME SBOTIONIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUU U APYTHX HAYK.

CBuIeTenbCTBA HBONIONMM. IlaJIcOHTONIOTHYECKHE: ITOCIENOBATEIBHOCTh IOSBIICHUS
BHJIOB B MAJICOHTOJIOTHUECKOH JIETOMHCH, TIepeXxoanbie ¢popMbl. buoreorpadudeckue: cxoICcTBO
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOTOTUYECKHEe: CXOJCTBA U PazNUuus SMOPUOHOB PA3HBIX BHUIOB IMMO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AaHAJIOTHYHbIE, PYJMMEHTAPHBIE OpraHbl,



aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO MEXaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHMS JapBHHU3MA.
JIBIDKyIIME CHJIBI  3BOJIIOLMM BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HeOmpeleNnEHHas HM3MEHYHMBOCTh, OOopb0a 3a CyIIeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

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

MuxkposBontonus. [Tomyssaius Kak equHUIAa BUAA U IBOJIIOLUN.

JBuoxkymue cuibl ((akTopbl) 3BOJIOLMU BHJIOB B mpupoje. MyTalMoHHBIN IpolLecc u
KOMOWHATHBHAasE W3MEHUMBOCTH. [lomynmsnuoHHble BOJMHBI M jpeiid renoB. M3zomsmus u
MUTPALIKSL.

EctectBennslii oTOOp — HampaBisiouuil ¢gaxtop sBojioLUU. DOPMBI €CTECTBEHHOIO
oTbopa.

[Iprcnoco6aeHHOCTh OPraHu3MOB Kak pe3yibTaT 3Bostonuu. [Ipumeps! nmpucnocoOnenuit
y opranu3mMoB. ApomMop(o3bl ¥ U0 TATITAIIHH.

Bun u BupooOpasoBanue. Kputepuum Buma. OcHOBHblE (GOpMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHIECKOe.

Maxkpossosmtonusi. GopMbl 3BOTIONUU: (QUIETHYECKas, JUBEPreHTHas, KOHBEpreHTHas,
napajuiensHas. HeoGpatuMocTh 3BOTIOIHH.

[IpoucxoxaeHue  OT  HECHENHAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuaau3anus. AJanTABHAS padalius.
JdemoHncTpaumnu:

[Toptpetsr: K. Jlunnen, K. b. Jlamapk, Y. Japsun, B. O. Kosanesckuit, K. M. bap, O.
I'ekxens, @. Mromiep, A. H. CeBepiios.

Tabmuupl u cxembl: «Pa3BuUTHE OpraHMYecKoro wMupa Ha 3emiie», «3apoJbIin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DPopmbl OOpbOBI 32 CYyLIECTBOBAHUEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3We COPTOB pacTeHuit», «MHOTrooOpasue Mopos
YKUBOTHBIX», «[Tomymsiiumy, «MyrannoHHas U3MEHYUBOCTBY, «Apomop¢ho3bD»,
«Mmmoanmanrtanun», «OO0mas nereHepamusy, «JBuxymme cuibl 3BorONUN», «Kapra-cxema
Mapuipyra nyremectBus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe BumpooOpazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C PAa3IMYHBIMU THIIAMU OKPAcKu, HAOOP IJI0JI0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJIeNb «OCHOBHBIE
HaIpPaBJICHUS BOJIIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta O3BOHOYHBIX.

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DOpPMBI COXPAHHOCTH HMCKOIAEMBbIX
KUBOTHBIX U PACTeHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE Mpenaparhbl
«Pa3Butne Hacexkomoroy», «PazBuTHe nArymkw», MukpornpemnapaT «/poszoduna» (HOpMma,
MyTanuu GOpMbI KPbUIHEB U OKPACKH Tela).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopuas pabora Ne 2. «OmucaHue NPUCHOCOONIGHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHME M pPa3BUTHE )KHU3HU Ha 3emJie.

JloHay4yHble TIPEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runorte3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOWoreHe3 M MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIBbHOE  MOJATBEPKICHHE
XUMHUYECKOH sBomonuK. HauanpHble sTanbl Ouonornyeckoit aBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BO3HHUKHOBEHHE MPOTOKIETKH. [lepBble KIETKH U UX
3BOJIOLUSL. PDOPMHUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.



PasButne xu3sHum Ha 3emsie 1o dpaMm u nepuojgam. Karapxeil. Apxeiickas u
npoteposoiickas dpbl. [laneosolickas 3pa m e€ mepuonabl: KeMOPHICKUH, OpPIOBUKCKUM,
CUJIyPUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

Me3o30iicKkas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas spa u €€ nepuoapl: MaJeOr€HOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIM.

XapakTepucTuKa KiuMaTa M IeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pacTUTENILHOTO W JKMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHHil M >KMBOTHBIX. llosiBieHue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3BOJIIOLMU. OCHOBHBIE CHUCTEMATHUYECKUE
IPYIIbl OPraHU3MOB.

OBOJIOLMS  ueloBeKa. AHTpOmoyiorust Kak Hayka. Pa3BuThe npeacTaBieHUd O
MIPOUCXOXKICHUN YeloBeKa. MeToibl u3ydeHus: anTponorene3a. CxoAcTBa U pa3inyMsl 4eJoBeKa
1 ’KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHNE YETOBEKA.

JBuxymue cunbl (paxkTopsl) aHTpomoreHe3a. HacneacTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcCHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONMUTEKH, YETOBEK yMeIbIi,
UYenosek mnpsamoxoasmuii, YenoBek HeaHaepranbckuil, Yemoek pasymubii. Haxonkn
HCKOIAEMBIX OCTaTKOB, BpeMs CYILIECTBOBaHHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Uenoseueckne packl. OCHOBHBIE OOJBIINE PAchl: €BPOINEOWHAs (€Bpa3HiicKas), HETpo-
aBcTpajioniHas  (9PKBaTOpHalibHAsl), MOHTOJOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MpPEJCTaBUTENIe YENIOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBO yenoBeueckux pac. Kpurnka pacusma.

JdemoHncTpauuu:

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

Tabmuubl u cxembl: «Bo3nukHoBeHue CoHEYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PactutenbHas knetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMEeHHasl CHUCTeEMa OpPraHUYeCKOTo MHpa», «CpaBHEHHME aHATOMUYECKHUX YE€PT CTPOECHHUS
YelloBeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HaXOJO0K
MPEAKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHenmme moau», «/peBHue moam», «IlepBbie
COBPEMEHHBIE JIIAW», «UeloBeuecKre pachbi».

Ob6opynoBanue: wmymspku — «[Ipoucxoxkaenue uenoBeka» (OIOCTBI  aBCTPAJIONHUTEKA,
MUTEKaHTPOIa, HeaHAepTalblia, KPOMAaHbOHIIA), CIACHKU WJIM HU300pakeHUs KaMEHHBIX OpYAHid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI, pyOmsia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KOJUIeKUIHUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IPAKTHYeCKUE PAdOThI:

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

DKCKypcusi « IBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAyYHBIA HIIU
KpaeBequeCKUil My3eil).

Tema 3. OpranusMsbl M OKpPYKaloIas cpeaa.

OKkojorusi Kak Hayka. 3ajayd M paslenbl  dKOJIOTMH. MeTonsl  3KOJOTMYECKHX
UCCIIEIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3/YyIIHas,  IOYBEHHasd,
BHYTPHUOPraHU3MEHHAS.

Okonornyeckue (akropsl. Kiaccuduranus skosnorndeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. JlelicTBHE SKOJIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOphl:  CBET, TeMIeparypa, BJIaKHOCTb.  DoTonmepuou3M.
[TpucnocobaeHns opranu3MoB K JISHCTBUIO aOMOTUYECKUX (PaKTOpOB. buojornueckie puTMBl.



buotndeckne daktopel. Buasl OMOTHYECKHMX  B3aUMOJICHCTBUN:  KOHKYPCHIIUS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKUX
B3aMMO/ICHCTBHIA ISl CYILIECTBOBAHUS OPIaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU Nomyasauud. OCHOBHBIE IIOKA3aTeN IOIYJISLUH:
YHUCJIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdemoHncTpaumnu:

[optpetsr: A. 'ymbosbar, K. @. Pynse, O. I'ekkensb.

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30HbI 3eMin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJSILIUU
uHpy3opuu-Tydenbkn», «llumessie nenm».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

JlabopaTtopHnast padota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTEHHUM U3 PA3HBIX MECT
oOUTaHU».

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

[Tpaktuueckas padota Ne 2. «[Toacu€r mIOTHOCTH MOMYJSALNA pa3HBIX BUIOB PACTCHHI.

Tema 4. Coo01mecTBa U 3K0JIOTHYEeCKHE CUCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuwoneHo3.  CTpykTypbl — OuOlleHO3a:  BHUIOBAsd,
MIPOCTpPaHCTBEHHasd, Tpodudeckas (mumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3kocucreMe U OHOreOlEHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBl HIKOCHCTEMBI: IPOJYLEHThl, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILIEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNH 3KOCUCTEMBI: OHoOMacca,
MPOIYKIHS. DKOJOTUYECKHE NHUpaMUAbI: MPOIAYKIUHU, UYHUCIEHHOCTH, Ouomacchl. CBolicTBa
9KOCUCTEM: YCTOMYMBOCTb, caMoperynsauus, pazsutue. Cykueccus.

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

AHTPOTIOTEHHBIE AKOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpOOodKOocHucTeMBbl. buonornyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

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

Yuenue B. U. Bepuanackoro o ouochepe. I'panuripl, coctaB U CTpykrypa Ouocdepsr.
Kupoe BemectBo u ero (yHkumu. OcobeHHOCTH OHOChEphl Kak TJI00ATbHOM KOCHUCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B buocdepe.

KpyroBopoTsl BemecTB M OHOTEOXMMHUYECKHE IHMKIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OUOChepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emiu. AHTponoreHHsle u3MeHeHus B ouochepe. ['nodanpHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanue Ipupoisl U yenoedecTBa. CoxpaHeHne OMopa3HO0Opa3us Kak OCHOBA
ycroiunBoctu 6uocdepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOJAHBIMU PECypcamMH U UX
ucnojb3oBaHue. JJocTwkeHus OMOJIOTHH U OXpaHa IPUPOIbI.

JdeMoncTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupoansie
coobmiectBay, «llemn mnurTaHus», «OKojoruueckas nupamuga», «buocdepa u uenoBex»,
«JKOCHCTEMA IIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMA XBOWHOro Jieca», «buoneHos
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JEHCTBUS HA IPUPOLY»,
«BaxHelilne WCTOYHHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boay», «llouBa — BaxHeiimias
cocrasisonas ouocheps», «PakTopsl Aerpaganuu nouB», «IlapHukoBsii d3pdexT», «DakTopbl
ParmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue



KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Onochepbl», «KpyroBopoT yriepoma B O6uocdepey,
«KpyroBopot a3zoTa B Ipupoae».

ObopynoBanue: MO/I€b-alIUINKaLUs «Tunuunele OMOIIEHO3BI», repbapuii
«PacturenpHble  coolmiecTBa», Koiuiekuuu — «buomeno3y», «Bpeaurenn — BaKHEHIIMX
CEeNIbCKOXO3SUCTBEHHBIX KYJABTYp», TepOapuM M KOJUIGKIMM PACTCHHH M  >KUBOTHBIX,
MIPUHAUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pylIiaM oJHOro Buaa, Kpacnas kaura Poccniickoit
®denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 BUOJIOTMU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yslbTaTaM OCBOCHHUS
00y4aromuMuCs MPOrpaMM CpeHero oomero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BBIIEIEHBI
CIIEIYIOIIAE COCTABJIAIOIINAG. OCO3HAHHWE OOYYalONUMHUCS  POCCHMCKOW  Tpa)KTaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHLHOCTH W CaMOOIPECIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOSC PA3BUTHUC BHYTPCHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAIULUN pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJICTBOBATHCS B
cBOEil ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMM, MNpuCymumMu CUCTEME
OMOJIOTUUECKOTO 00pa30BaHMs, HAJUYHE HKOJIOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMMPEAMCETA «bunonorusa» JOCTUTAKOTCA B C€OAUHCTBEC
y‘-Ie6HOI\/’I U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBTYPHBIMU, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmIecTBe TpaBWJIAMH W HOPMaMH IIOBEJCHUS M CIIOCOOCTBYIOT TPOIlECCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPAa3BUTHUSA, Pa3BUTHUA BHYTpeHHeI\/’I MO3nOHUU JIMYHOCTHU, IMAaTPpUOTHU3MaA,
YBaXEHMsI K 3aKOHY M TNPABOMOPSAKY, YENOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXeHHs, OEpEeKHOT0  OTHOIIEHHS K  KyJbTypHOMY  HACIEIUI0 U TPaJAULUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buonaorus» MOMKHBI OTpakaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYalONIUXCsl PyKOBOACTBOBATHCSA C(HOPMUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIeHUM, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENLHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN JEATEIHbHOCTH, B TOM YHCJIEC B YACTH:

1) rpakaaHCKOro BOCHMTAHUS:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarolerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4JIeHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, yBaXEHHE 3aKOHA H
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JIEATEIHHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHSITH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIH ¢ pa3HBIMH yOEXKICHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILIEHHS K MHEHHIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJIEP>KAHUS;

TOTOBHOCTh K TYMAaHUTAPHOMN M BOJOHTEPCKON NS TENLHOCTH;

2) NaTpuOTHYECKOr0 BOCIIUTAHUSA:



c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKAAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAXKCHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM sA3bIK U KyJIbTYpY, IPOLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACICAUI0 U TNaMATHUKAM TPHUPOIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIOCOOHOCTh OIICHMBATH BKJIAJ POCCHICKMX YUYEHBIX B CTAaHOBJICHHWE W Pa3BHTHE
OHMOJIOTHY, TOHUMAHWMSI 3HAUCHUsI OMOJIOTHH B IIO3HAHWW 3aKOHOB TPUPO/IBI, B )KU3HU YEJIOBCKA U
COBPEMEHHOT0 00111eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)EHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO NIOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMUM PpOAMTENSIM, CO3/IaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIIEHMI;

MMOHUMAaHHE YMOITMOHAIBHOTO BO3ICHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KayecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBLHOTO $JIaroONnoJIy4us

MMOHMMAaHHE U pea3aIiys 3J0pOBOro M 0e30MmacHoro oopasza Ku3HU (3I0POBOE MUTAHUE,
coOrofieHre TUTHeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHasi (¢u3nyeckass AaKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH MpPaBWJI HWHAMBUAYAJbHOTO M KOJUIGKTUBHOTO 0O€301acHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS KOOI,
HapKOTHUKOB, KYPEHHS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOM JESITEILHOCTU TEXHOJIOTMYECKOH U COIIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NeSITeNIbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM NpoQeccCHOHANBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIH BBIOOp Oynymiel mpodeccuu u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH BCer
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUA:

9KOJIOTHUECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOW KyIbTYphl: MPHOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPYKAIOIIEH Cpeibl;

OCO3HaHHKE TTI00aJHHOTO XapaKTepa SKOJIOTHIYECKUX MPOOIeM U MyTei UX pelIeHHs,;



CIOCOOHOCTh HMCIIOJIB30BaTh MPHOOpEeTaeMble IPU M3y4eHUU OMOJIOTUU 3HAHUSA U YMEHUS
IpU PEUICHUU TMPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOIOTIONB30BaHUEM (COOMIOACHNE
IIpaBWJI NOBEJECHUS B IPUPOJE, HANPABJICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCUCTEMaAX,
OXpaHy BUIOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCSIIUX BpEI OKPYKAIOIIEH INPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUATHBIE SKOJIOIMUECKUE IMOCIEACTBUS IPEIIPUHIMAEMBbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue Pa3BUTOIO HKOJOTMUYECKOTO MBILIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMHU B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM IPAKTUKE, FOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JAESITEIbHOCTH SKOJIOTMYECKOW HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OpPMHUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOIO Ha JHUallore KYJbTYp,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crenuuKku OUOJIOTUM KaK HAayKd, OCO3HAaHHSA €€ poiu B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIEHHUS, CO3/IJaHUU LEJIOCTHOTO MPEACTaBICHUS 00 OKpYKaoleM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnu IpoobeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredyeHus
HOBOT'O YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JJaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpooOieMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATBHBIX
HKOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, pAllUOHATHLHOMY
WCIO0JIb30BAHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKMX 3HAHUU B LIEJISX MOBBIIMICHUS 00IIen
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHAIbHON
IPaMOTHOCTH OOydJaroImuxcs, GopMUpyeMOi TPU N3YIECHUN OMOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB II03HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMmble 3HAHUS I aHajau3a U OOBSCHEHHS SBIICHUMN
OKPY)KAIOIIET0 MHUpPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHUE JienaTh OOOCHOBAaHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAyuHbIX ()aKTOB M HMMEIOIIMXCS JAaHHBIX C LEJIbI0 TMOJyYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJIOTHMYECKUE 3HAHMS JJIs pelieHUus
po0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHHE IICHHOCTU HAayYHOU NEeSTENbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMH
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTaHpeﬂMeTHLIC pe3yiIbTaThl OCBOCHUA yqe6H0r0 nmpeamMeTa «buoorus» BKIIOYAKOT:
3HAYUMBIC  IOJIA (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqa10mﬂxc51 MCKIUCHUIIIIMHAPHBIC
(MC)KHPCI[MCTHHC) 06IueHaquHe IMMOHATHSA, OTPpAKAIOIIUC LEJIOCTHOCTD HaYQHOﬁ KapTUHBI MHUpa
n CHCI_[I/I(I)I/IKy MCTOIOB NNO3HAHUA, UCIIOJIB3YCMbIX B CCTCCTBCHHBIX HayKaXx (BCI_I_ICCTBO, OHEpTIH-,
SABJICHUEC, MPOLECC, CHUCTCMA, Hay‘IHBIfI (I)aKT, MPpUHIHUII, THUIIOTEC3a, 3aKOHOMCPHOCTH, 3dKOH,
TCOpHUs, UCCICAOBAHUC, Ha6J'IIOI[eHI/IC, HN3MCPCHUC, SKCIICPUMCHT U ,[[pyFI/IX), YHUBCPCAJIBHBIC
y‘~IC6HLIC JIeNCTBUS (H03HaBaTeHBHBIe, KOMMYHUKATHBHBIC, perJlﬂTI/IBHBIC), 06CCHC‘-II/IB8.IOH_II/IG



(dopmupoBanre (YHKIMOHAIBHONW T'PAMOTHOCTH M COIMAIBLHOW KOMIIETEHIIMU OOYUYaIOITUXCS,
COCOOHOCTh oOyJaromuxcs UCII0JIb30BATh OCBOEHHBIE MEXAUCLUIIIIMHAPHBIE,
MHUPOBO33pPEHYECKHE 3HAHHUS W YHHBEpCaJlbHble y4yeOHbIE ACHCTBUS B IO3HABATENBHOW H
COLIMAJIBHON ITPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OCBOSHHS IPOrpaMMBbl CpenHero oOmero oOpa3oBaHuUs
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBeEPCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSATENIEHO (OPMYIIMPOBATh M aAKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIO0JIb30BAaTh IMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIIEHUS (aHAIu3a,
CHUHTE3a, CpaBHEHUs, KilaccuuKanuy, 0000IIeHus), pacKpbIBaTh CMBICA OHMOJIOTMYECKUX
MOHATHUH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C IPYTUMHU MMOHATHSAMH);

OTIPENENATh LEIN JEATeNbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHHUS,
COOTHOCHUTD PE3YyJIbTAThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISIMU;

HCIO0JIb30BAaTh OHMOJOTMYECKUE MOHATHS JUIsl OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE PACCYXICHHUS (MHIYKTUBHBIC, JAEIyKTHBHBIE, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUUS B PacCMAaTPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

MPUMEHTh CXEMHO-MOJIEIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOIIIEHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAaKKe MPOTHBOPEYHMA Pa3HOTO PoOJa,
BBISIBJIEHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOIEeMbl ¢ YIETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HeMaTepuaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh, OLICHWBATH COOTBETCTBHE PE3YJIbTATOB LEINSM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBAaTh M BBINOJHATH PA0OTy B YCJIOBHSX pPEaJbHOTO, BHUPTYalIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKHE IeHCTBHA:

BJIaJIETh HABBIKAMHU Y4eOHO-HCCIIEI0BATENIbCKON U MPOEKTHOM AesITeNbHOCTH, HaBbIKAMU
paspelieHus npodieM, CIOCOOHOCThI0O U TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY MOUCKY METOJOB
pelIeHUs MPAKTUUYECKHX 3aj1ad, IPUMEHEHHUIO Pa3IMYHBIX METOJOB ITO3HAHU S,

WCIOJIb30BAaTh PA3JIMYHbIE BUABI JEATEILHOCTH 10 IOJIyYEHUIO HOBOTO 3HAaHHUS, €ro
UHTEpPIpETAINH, MPeOoOPa30BAHUI0 M MPUMEHEHUIO B YYEOHBIX CHUTYallMsX, B TOM 4YHCIE MPHU
CO3JaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THI MBIILJICHUS, BIAJAETh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Ja4yll B 00pa30BATENIbHOUN NEATENBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISBIIAATh TIPUYMHHO-CIIEICTBEHHBIE CBA3M M aKTyaJIM3UpOBaTh 3ajady, BbIIBUIATb
TUNOTE3y €€ pEIIeHHs, HaxXOOUThb AapryMEHThl JUIsl JI0Ka3aTelIbCTBA CBOUX YTBEPKACHUU,
3a/1aBaTh apaMeTpbl U KPUTEPUH PELICHHUS,

AHAJIM3MPOBATh TIOJYYEHHBIE B XOJE pEUICHHMs 3aladd pPe3ylbTaTbl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBII OMBIT;

OCYIIECTBIIAThH II€JICHANPABICHHBIN MMOUCK IMEPEHOCa CPEICTB U CIIOCOOOB IECUCTBUS B
npoheccuOHANBHYIO Cpeay;

yMeTh TEepEeHOCUTh 3HAHHWA B  I[IO3HABATENBHYIO M  MPAKTUYECKYl0  00JacTu
KU3HEJESITEIbHOCTH;



yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTb HOBBIC HJICH, MpelaraTb OpPUTMHAIBHBIC TOAXOJbl W PEILICHUS, CTAaBUTh
npoOsIeMBbl U 3a/1a4u, IOTYCKAIOIIUE aJIbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTHPOBATLCS B PA3IMYHBIX MCTOYHHKAX HMH(pOpMANHU (TEKCTE y4eOHOTro mocodwus,
Hay4YHO-TIONYJISIPHON JIMTEpaType, OMOJIOIMUECKUX CIOBApsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VHTepHETE), aHAIM3WPOBaTh MHPOPMALHUIO PA3NUYHBIX BHIOB U (opM
IIpEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpOBaTh 3ampochl U TPUMEHATH pPA3UYHBIE METOIBl TpPU TOUCKE U OTOOpE
Onoorndeckoi HHGOpMaIul, HeOOXOIUMOM ISl BRITTOJTHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA HH(POPMATUOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPUIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTHUMAJIbHYIO (QOpMYy MpeACTaBICHUS OMOJIOrHYECKON
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

HCII0JIb30BAaTh HAayYHbIN S3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOJOrHYecKou
uHpopmaluen: NPUMEHATh XUMUYECKUe, (PU3NYECKne U MAaTeMaTH4YeCKHe 3HAKH U CHUMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W TMpPeoOpa30oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

BIIQJIETh HABBIKAMU DACIIO3HABAHWA W 3alIUTHl MHPOpMAIMH, HHOOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH.

Ogiaienne YHUBEPCATbHBIMU KOMMYHUKATHBHBIMH JIHCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHaliore
WIM TUCKYCCHUHU TIO0 CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJCHHUS OTHOCHUTENIbHO BBINIOJHEHMs] Mpe/iaraeMoi 3aJayd, Y4YUTHIBATb WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI APYIHX YYACTHUKOB JAUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpeAcTBAa OOLICHMS, MOHMUMATh 3HAYEHHE COILUAIbHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOHPIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJIETh PA3JIMYHBIMU CHOCOOaMU OOIIEHHS] M B3aHUMOJCHCTBUS, 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
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThl IpU
pelIeHn OMOJOTHYEeCKON PpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH YueOHOM 3a/1auu;

BBIOMpPATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LM COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUSA IO €€ NOCTUIKEHUIO: COCTABIIATH IUIAH JEUCTBHUM, PACIPENENATh POJHA C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIIEHUBATh Ka4eCTBO CBOErO BKJAJa U KaKJOr'0 Y4aCTHHKAa KOMaHJbl B OOLINI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularath HOBBbIE NMPOEKTHI, OLEHHBATh MJEH C MO3UIMHU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETHYECKOE TIOBEIEHUE B PA3IMUHBIX CHUTYyalHUsX,
MPOSIBJISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBiiaieHNe YHUBEPCATbHBIMU PeryJsiTHBHBIMH 1eHCTBUAMU:

1) camoopranu3amnus:



UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS MPOOJEM M HMX peIIeHUs B
YKU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 1I€JI€BBIE U CMBICJIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKaxX II0 OTHOLICHHIO K JKMBOW NIPHUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITENIBHO OCYLIECTBIISITh IO3HABATEJIbHYIO JIEATEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BaTCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs MPOOIEMbl C YUETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

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

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOM IpyIULIUU B Pa3HbIX 00JacTsIX
3HAHMH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTeNbHBIN U KyJbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIHHOCTb, OLIEHHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIJIETh HAaBBIKAMU MO3HABATEIbHON peeKkcuu Kak OCO3HAHUS COBEpIIAEMbIX JEHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedIeKCuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS [0 UX CHUXKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE CeOS M APYIHX:

IIPUHUMATh ce0s, IOHUMas CBOM HEOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHMX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHbie pe3ynbraThl ocBoeHus nporpammbl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Ui yaeOHoro npeamera «buosorus» HaydHble 3HaHHSA, YMEHUS U
crnocoObl JeMCTBUH IO OCBOCHMIO, MHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JEeATeNbHOCTH 0 IMOJyYEHUI0 HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX J>KU3HEHHBIX CHUTYallUsX, CBA3aHHbIX C Ouosorueil. B
porpamMmme IpeJMeTHbIC Pe3yJIbTaThl IPEACTABICHbI 110 roJ1aM 00yUeHHUSL.

[IpenmeTHble pe3ynabTaTbl OCBOeHHsI ydyeOHoOro mnpenmera «buosorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOIMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosnoruu, PyHKIMOHAIBHONW I'PAaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEp’KaHHE OMOJIOTMYECKMX TEPMHHOB M MOHATHUI: )KM3Hb, KIETKA,
opraHusM, Merabonu3M (0OMEH BEIeCTB M  MpeBpallleHue DJHEPruu), TIoMeocTa3s
(camoperynsmnus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoaykiuus), HACAEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJIOTMYECKHE TeOopuu (KJIETOYHas, XpPOMOCOMHas, MyTallMOHHas,
LEHTpaJIbHas J0TMa MOJEKYyIsipHOW Ouosorum), 3akonsl (I. Mennens, T. Moprana, H. W.



BaBuioBa) u yuenus (0 neHTpax MHOT00o0Opas3usi 1 MPOMCXOXKACHUS KyIbTypHBIX pacTtenuid H. 1.
BasuiioBa), onpeenaTs rpaHuLbl UX IPUMEHUMOCTH K XKUBBIM CUCTEMaM;

yMEHHUE BIaJIeTh METOJaMH HAyYHOTO TNO3HAHUS B OMOJIOTMH: HAOIIOACHUE W ONHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHM3alUsi U [POBEACHHE OHOJIOTHYECKOTO
SKCHEPUMEHTA, BBIJBM)KCHHE TMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IIOJIyYEHHBIX PpE3YyJlbTaTOB, HCIOJIb30BAHHBIX HAy4YHBIX MOHATHUH,
TEOPUI U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIb HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISTH CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U DYKapHOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH IIPOLECCOB: OOMEHA BELECTB U
MpPEeBpAIllEHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M SHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOKEHHUS, UHAUBUAYAJIbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHE NPUMEHSTH MOJIY4YCHHbIC 3HAHUS JJIs 00bSACHEHUSI OMOJIOTHYECKUX MPOIIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEIIEHUI B IOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IrPaMOTHOTO TMOBEACHUSI B OKpYKalIlled MNPUPOAHON cpene, MOHMMAaHHWE HEeO0OXOIUMOCTU
WCIOJIb30BAHUS JTOCTHKEHUM COBPEMEHHOM OMOJIOTMM U OMOTEXHOJIOTHH s palMOHAIbHOTO
MIPUPO/IOTIOJIL30BAHNUS;

YMEHHE pellaTh »JJIeMEHTapHble TEeHEeTHYeCKHE 3a/Jadyd Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHNE, CLEIUIEHHOE HACJIEeI0BaHUE, COCTABIISITh CXeMbl MOHOTHUOPUIHOTO CKPEIUBAHUS
JUIS TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTH4ecKkue paboThl, cOOMI0aTh MpaBuUiia MpU
paboTte ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHME KPUTHYECKHU OIICHHBATh U HHTEPNPETHPOBaTH HMHMOPMAINIO OHOJIOTUYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MH(pOpMAIMH, HAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIEKThl COBPEMEHHBIX
UCCleI0BaHUI B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/aBaTh COOCTBEHHBIE IHCHbMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTHYECKYI0 HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

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

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OWOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON IPAaMOTHOCTH YeNIOBEKa JJIsl PEelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COAEPKaHNE OMOJOTUYECKHX TEPMHUHOB U MOHATUINA: BUJI, TIOMYISIHS,
reHo(oHJ, SBONIONMS, [IBUXKYIIHE CUJIbl  ((aKTOpbI) SBOJIOIHH, MPUCIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa30BaHWE, OSKOJOTHMYECKHE (aKTOpPbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIeNH MUTaHUs, SKOJOrHUecKas mupamMuia, OuoreoreHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBomtounoHHass Tteopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apo/bliieBoro cxojcrea K. M.
bapa, uepenoBaHus IiIaBHbIX HampaBieHHH M myTeil 3Bomrounu A. H. CeBeproBa, ydeHus o
o6uocdepe B. . Bepnasckoro), onpenensTe TpaHUIbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4yHOTO INO3HAHUS B OMOJIOTMH: HAOIIOJEHUE U ONHMCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBIEHUI, OpraHuM3alus M TPOBEJEHHE OHOJIOTMYECKOTrOo
OKCIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIOJB30BAHHBIX HAYYHBIX IOHSITHI,
TEOPHil U 3aKOHOB, YMEHHE JIeIaTh BBIBO/Ibl HA OCHOBAHUU MOJYYEHHBIX pPE3yIbTaTOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIE TPU3HAKU CTPOEHUS OMOJOTMYECKHX OOBEKTOB: BUOB,
NOMYJSAUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI'€OI[EHO30B M 3KOCHCTEM,



O0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, JCUCTBHUS 3KOJOTMYECKHX (DaKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MIOTOKA SHEPTHU B 3KOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB W OHMOTC€OXMMHUYECKHUX IMKIOB B
ouochepe;

yMEHHUE MPHUMEHATH TOJTy4YEeHHBIC 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEILICHUI B IOBCEIHEBHOM KU3HHU € LENbI0 00ecieueHus
0€30MIaCHOCTH CBOETO 3J0POBbS W 3/I0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IPaMOTHOTO TMOBEJCHUSI B OKpY)KaloIled MNPUPOJHON cpele, NOHMMaHuE HeoOXO0IUMOCTU
HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM Onosioruu Juis paloHaIbHOIO
IIPUPO/IOII0JIL30BAHUS;

YMEHME pellaTh 3JIeMEHTapHble OMOJIOTHYECKHE 33Jayd, COCTaBISATh CXEMBbl IepeHoca
BEIIECTB M HEPTUU B IKOocHcTeMax (LIENH MUTaHUs);

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAAaTh MpaBuUiia IpU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHME KPUTHYECKHU OILIEHWBATh U WHTEPIPETHUPOBATh HMH(OpPMAIHMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX UCTOYHUKOB (CpencTBa
MaccoBOW MH(pOpPMAIMKA, HAYYHO-TIOMYJISPHbIE MaTepHaibl), paccMaTpUBaTh TJIOO0ATHHBIC
9KOJIOTMYECcKHe MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CcO37aBaTh COOCTBEHHBIE TIHChMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0O HMHQOpPMAIUI0O M3 HECKOJBbKMX HCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmblI Bcero Koutpoaehbie | Ipakruteckue o0pa3oBaTtejibHbIE
padoTsbI padoThI pecypebi
bubmnoreka [IOK
! buonorus kax Hayka 2 0.5 https://m.edsc%g.ru/7f410292
2 JKuBbie cuCcTeMBI U UX OpraHu3aIus 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
bubmnoreka IJOK
4 IKHM3HEACATENBHOCTS KIETKH 6 https://m.edséf).ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOIMHU https://m.edsoo.ru/7f41c292
8 PezepBHoe Bpemst 1 bubmorexa [IOK
https://m.edsoo.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

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM udposbie
Ne n/m NpOrpaMMEI pasi Beero Konrpoabubie | IIpakTuyeckue E)I;p(g:m ar e.])Il)HI)I e
padoTsbI padoThI pecypesI
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 E;IS;I:P/I/(;ZZZE%/? fa1cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpeia 5 1 EH@I_HOTeKa HOK
ttps://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 bubmorexa I[TOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpemst 2 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 IINTAHUPOBAHHUE

10 KITIACC
No KosmnuecTBo yacos Jara DJIeKTpOHHbIe HH(ppoBbIE
11/_11 Tema ypoka Beero Konrpoasubie | [IpakTuyeckue W3yueHHs o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
bu6mmoreka [{OK
1 buosorus B cuctemMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUA KUBOM TPUPOIBI.
2 [IpaxTueckas padora Ne 1 1 05 bubnnorexa [JOK
«Mcnonp30BaHme Pa3IUYHBIX METOJIOB ' https://m.eds00.ru/863e6122
MIPU U3YYCHUH OUOJIOTHYECKUX OOBEKTOBY
3 buosornueckue cuCTEMBI, MPOLIECCH U UX 1 bubnuoreka [JOK
U3yUYCHUE https://m.edso0.ru/863e6564
4 XUMHYECKHI coCcTaB KIETKU. Boma u 1 bu6mmoreka [IOK
MUHEPAIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue OEIKOB 1 https://m.eds00.ru/863e6b72
DepMeHThl — OUOJOTUYECKHE
6| isacne xarammmconot atmmooms | 1 05 ubmoera LIOK
Y1 ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha TPUMEPE aMIIIa3bl WU
KaTaJia3bl)»
bubnuoreka [JOK
! YraeeoasL. Jiunuye: ! https://m.edso0.ru/863e6870
bubmuoreka [JOK
8 Hyxneunossie kucnotsl. ATD 1 https://m.eds00.ru/863e6d5¢
9 Hcropus 1 METOIbI U3y4EHHUS KIIETKU. 1 bubnuoreka [IOK
Knerounas Teopus https://m.edso0.ru/863e6e88
10 Kietka xak 1eiaocTHas »KUBas CHCTEMa 1
11 CrpoeHne 7yKapuOTHYECKOM KIIETKH. 1 0.5 bubnuoreka [IOK



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

Jlaboparopuas pabota Ne 2 «/3yueHue
CTPOCHHSI KJIIETOK PACTCHUH, )KUBOTHBIX,
rpuOOB U OaKTepuil MO MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHHE

https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢

bu6mmoreka [{OK
12 O6men BemECTs wiT META00MH3M https://m.edso0.ru/863e766¢
bubmmoreka [{OK
13 PorocurTes. XemocHHTe3 https://m.edsoo0.ru/863e7c98
. bubnuoreka [JOK
14 DHepreTueckuii 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KISTKU. [{enenue
O . Busorea 10
. ' https:/m.eds00.ru/863e7dc4
KOHYHMKA KOPEITKa JIyKa Ha TOTOBBIX
MHKPOTIpEIiapaTax»
16 buocunTes 6enka. Peakuust MmaTpuaHOTO bubmuorexa [JOK
CHHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpancnms — Guocuntes benka https://m.edso0.ru/863e796e
bu6mmoreka [JOK
18 Hexerounsie GopMBbI )KU3HU — BHPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [JOK
19 DopMBI pa3MHOKECHHS OPIraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuoreka [JOK
20 Metios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
knetok. OmnonotBopenue. JlaboparopHas
21 pabota Ne 4 «M3yueHue cTpoeHus 0.5 bubmmorexa [TOK

IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpernaparax»

https://m.edso0.ru/863e81b6



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

bubmuoreka [JOK

22 WNHuBuayaibHOE pa3BUTHE OPraHU3MOB https://m.eds00.ru/863e8436

23 I'enernka — Hayka O HacJIE€CTBEHHOCTU U bubnuorexa [JOK
U3MEHYHUBOCTH https://m.edso0.ru/863e862
3aKOHOMEPHOCTHU Hacle0BaHUS

24 HpI/I3HaKO]I;. MOHOI‘I/I6pI/II;lHOC bubmmorexa LHOK

https://m.edso0.ru/863e8878
CKpCIIMBAHKE

o5 JurubpuHoe ckperuBaHie. 3aKoH bubnnorexa [JOK
HE3aBHCUMOT'0 HACJICJIOBAHMUS PH3HAKOB https://m.edsoo0.ru/863e89a4
CueruieHHOE HaclIeJIOBaHUE MTPU3HAKOB.

JlabopaTtopnast pabota Ne 5 «3yuenue

26 Pe3yIbTaTOB MOHOTUOPUTHOTO U 05 bubnuoreka [IOK
JUTHOPUIHOTO CKPEIIUBAHUS Y ' https://m.edso0.ru/863e8c60
JPpO30(HITBI HA TOTOBBIX
MHUKPOTIpEIiapaTax»

27 T'enetuka nona. Hacnenosanue bu6mmoreka [IOK
MIPHU3HAKOB, CIEIUIEHHBIX C TOJIOM https://m.edso0.ru/863e8c60
N3menunBocts. Henacienctesennas
M3MEHYUBOCTh. JJaboparopHas paboTa Ne

28 6. M3yuenne Mo uduKaImoOHHOM 05 bu6mmoreka [JOK
HU3MEHYHMBOCTH, TIOCTPOCHUE ' https://m.edsoo.ru/863e8efe
BapHALMOHHOTO Psijia ¥ BAPHUALIMOHHOM
KpUBOM»

HacnenctBeHHast U3MEHYHBOCTD.

29 Jlaboparopnas pabota Ne 7. «AHanu3 05 bubnnoreka [JOK
MyTanui y 1po30(uibl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MUKpOITperapaTaxy

30 I'eneTuka yenoseka bubmorexa HOK

https://m.edsoo0.ru/863e8d78
PezepBHblit ypok. O0oO1IeHNE 110 TeMe
31 «HacnencTBeHHOCTh U U3MEHUHUBOCTD

OpraHu3MoOB»



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

bubmuoreka [JOK

32| Cerexuus kax Hayka u mpouece 1 https:/m.eds00.ru/863e9214
33 MeTo bl M TOCTHXKEHUS CEeTICKIIUT 1 bu6mmoreka [{OK
pacTeHU 1 )KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHonorus kak orpacib 1 bubnuorexa [JOK
IPOM3BO/ICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIJMYECTBO YACOB I1O 34

[TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka K 1 Hata o0pa3oBaTe/bHbIe
w/n yp Beero oHTpoJibHbIE | [IpakTHYecKHe e — p
padoTsI padoThbI pecypchl
1 DBOJIONHS U METOIbI €€ N3YUCHUS 1 bubnmorexa [TOK
H a yi https://m.edsoo.ru/863ea20e
2 Wcropus pa3BuTus npeacraBieHuii 00 1 bubnnorexa [JOK
3BOJIIOLIUH https://m.edso0.ru/863e9570
3 | Mumxpossomouns 1 Ptipsim. o500 TW/B6360c1e
[Tomymsius Kak 2JIeMEeHTapHas eIuHUIA
4 BHJIa ¥ 3BotOIMH. JlaboparopHas paboTa 1 05 bubnuoreka [JOK
Ne 1 «CpaBHeHue BUIOB 110 ' https://m.edso0.ru/863e99c6
MOP(}OJIOTHIECKOMY KPUTEPHIO»
5 JIBmKyImue cuiibl (3JIEMEHTapHBIC 1 bubmuorexa [JOK
AKTOPHBI ) 3BOJIFOLIUH pS://m.easoo0.ru evda:
https://m.ed /863e9dad
. bu6mmoreka [IOK
6 EctectBennslit 0T00p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbratel sBosIOIUY:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padoTa 1 05 bubnuorexa [JOK
Ne 2 «Omnucanue nprcrocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
Oopranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
8 HampaBiienus 1 myTH MaKpoO3BOJIIOLHH 1 bubmorexa HOK
P T P H https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BoMONINN 1
10 Hcropus xu3Hu Ha 3eMIle U METOBI €€ 1
W3Y4YEeHUS
1 I'MnoTe3sl NPOUCXOXKIACHUS KU3HU HA 1 bubnuorexa [IOK

3emiie

https://m.edso0.ru/863eab5a6



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

PazButue xxu3HM Ha 3emMIie IO 3pam U

bubmuoreka [JOK

12 nepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATAITBI 3BOJIOIIUU
PaCTHTEIHLHOTO W )KUBOTHOTO MUDA. Bubmorexa LIOK
13 [Ipaktuyeckas padora Ne 1 «I/IstquI/Ie 0.5 https://m.eds00.ru/863eadbc
HCKOIIA€MBIX OCTATKOB PACTEHUH H
KUBOTHBIX B KOJUICKIIHISIX)
14 CoBpeMeHHasi CUCTeEMa OPraHUuYECKOTO bubnuoreka [JOK
MuUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJI0OBEKa (aHTPOTIOTEHE3) bubmorexa HOK
H p https://m.edsoo.ru/863eac2c
16 JBukymue cuibl (hakTopsl) bubnuoreka [IOK
AHTPOTIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJMH SBOJIIOINH YETOBEKA
18 UYenoseueckue pacbl ¥ IPUPOIHBIE bubnuoreka [IOK
aJlanTaluy 4eIoBeKa https://m.edsoo.ru/863eaea2
PeseprubIit ypok. O6001IEHNE TIO TEME
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HHU HA
3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenbl 00UTaHUS U PKOJIOTHIECKUE bu6mmoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
Abuotndeckue dakrtopsl. JlaboparopHas
pabota Ne 3. «Mopdonoruyeckue
29 O0COOCHHOCTH PAaCTEHHUI U3 PAa3HBIX MECT 05 bubnnoreka [JOK
oOutanusy. JlaboparopHas pa6ota Ne 4. ' https://m.edsoo.ru/863eb10e
«BrnusiHue cBeTa Ha pOCT U pa3BUTHE
YepEeHKOB KOJIeyca)
bu6mmoreka [JOK
23 bromieckue paxtoper https://m.edso0.ru/863eb348
24 DKOJOTUYECKHE XapaKTePUCTUKH 05

nomynsinuu. [Ipaktuueckas padota Ne 2



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

«[ToacU€T MIOTHOCTH NOMYISALUN Pa3HBIX
BUJIOB PACTCHHIN»

25 Coo0riecTBa OpraHu3MOB — OHOIIEHO3 1 Eggg?/(;;ée%icﬂ)(.)rﬁl%%b 16
bubnuorexa [JOK
26 DKOJIOTUYECKHE CHCTEMBI (3KOCUCTEMBI) 1 https://m.e dsci.ru /863eb46a
g | Sumomme o oo | Buorera LOK
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccust
28 [Ipupoanbie 3KOCHCTEMBI 1
29 AHTPONOT€HHBIE SKOCUCTEMBI 1
30 buocdepa — riobanbHas sKocucTeMa 1 bubnuoreka [IOK
3emsn https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmuorexa [JOK
ouochepsr https://m.edsoo0.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3emin 1
33 CocyiiecTBOBaHUE TTPUPOJIBI U 1 bubmuorexa [JOK
YeI0BeYECTBA https://m.edsoo.ru/863ebale
34 PesepBubIit ypok. O6001IEHUE TEMBI 1
«Coo0111ecTBa 1 3KOJIOTUYECKHE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKUE MATEPHAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET









