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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTMHM TEOPETHUECKYIO OCHOBY JUIS OIpEEeIICHHUS
MOJXOA0B K (OPMHUPOBAHUIO coJep)aHus YydyeOHOro mpeamera «buonorus» cocTaBuIH:
koHHenrtyanbable nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENEH, COJepKaHMUS,
pe3ynbpTaToB 0Oy4eHHss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
o0MmMX HEeTsIX W MPUHIHUIAX, XaPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTUH,
e 3HAaYCHWU B TMO3HAHWU >KUBOW MPHUPOIBI M OOECIICYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CoryilacHO Ha3BaHHBIM TIOJIOKEHUSM, OTPEAeTIeHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue o 1EesIX, 00 00Iel cTparerun o0ydeHus,
BOCIIMTAaHUS W Pa3BUTHsI OOy4aromuXxcs cpencTtBamMu ydeOHoro mpeamera «buomorusy,
ompenenseT 00sf3aTENbHOE MPEIMETHOE COJCpXKAHHE, €ro CTPYKTYpY, paclpelesieHHue I10
pasnenaM M TeMaM, PEKOMEHIyeMYIO MOCIeIOBATeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YU€TOM MEXIPEAMETHBIX H BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTELHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpaMme mTO OHONOTHMHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOydeHHs B (popMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUSI.

B mporpamme no Guonoruu (10—11 kmaccel, 0a30BbI ypOBEHB) peaqu30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B H3y4YeHHHM Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAlUN  JUYHOCTH, HKOJIOTUYECKOTO  MBIIIJICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpyKarouei
npupoaHoii cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIMEOHMOJIOTHYECKHUX TEOPH, a TakkKe
3HAaHWUN O CTPOEHUM >KMBBIX CHCTEM Pa3HOTO PaHTra M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MIPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HaHWUN B MOBCEHEBHOM KU3HU JJISl PEILICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YEJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKH 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIEeH MPUPOJHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM JEATEIBHOCTH YEJOBeKa Ha COCTOSIHHME MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJAHON HAMpPaBJIEHHOCTH Y4eOHOTO
npeaMera «buonorusy MpOAMKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUM ISl pelIeHUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecnieunBaeTr (GopMuUpoBaHHE y OOy4aIOUIUXCSA NPEJACTABICHUNA O HAyYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLMU, CO3MaET YCIOBHS IUIA: TO3HAHUS 3aKOHOB >KHUBOM MPHUPOIDI,
¢dopmupoBaHus (YHKIIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOT0 M Oe3omacHoro obpasza
KHU3HH, SKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

Bonpioe 3HaueHwme OWONOTHS HMMEET TaKXKe s PEIIeHUs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 33Jau cpeHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3yyenue
Ouosorun oOecrieynBaeT yCIIOBHUS TUIst (hopMupoBaHUS WHTEJUIEKTYalbHBIX,
KOMMYHHKAITIOHHBIX U MH(MOPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIBTYpHI, CIIOCOOCTBYET
WHTETpaluy OMOJIOTMYECKUX 3HAHUU C TPEICTABICHUSMU U3 JPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHH U reorpaduu. Ha3BaHHBIE MMOJIOKEHUS O TPEeTHA3HAYCHUH YI€OHOTO



npenMera «bHOJOTHS» COCTaBWIM OCHOBY JUIS ONPENCIICHUS TMOAXOJOB K OTOOpY H
CTPYKTYPUPOBAHHIO €TO COJACPIKAHUS, TPEICTABICHHOTO B IPOTpaMMe TI0 OMOJIOTHH.

OTt60p conepkanus yueOHOTO peamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIINI KYJIBTYPOCOOOPA3HOTO MOAX0AA, B COOTBETCTBUU C KOTOPHIM OOYYAIOIIMECS TOJIKHBI
OCBOWTH 3HAHUS W YMCHHsI, 3HAUMMBbIC Uit (opMHUpOBaHUS OOIIEH KyIbTYphI, OMPEACIISIONINe
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoaHON cpene, BOCTpeOOBaHHBIE B
MTOBCETHEBHOM KU3HU U MPAKTUYECKOU nesTebHOCTH. Oc000e MECTO B ATOH CHUCTEME 3HAHUI
3aHUMAIOT JJIEMEHTBl COJCpP)KaHMs, KOTOpPbIE CIYy)KaT OCHOBOM st  (OPMHPOBAHHS
MPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W I[EHHOCTHBIX
OPHEHTAIMX JIMYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3aIIUN OMOJIOTMYEeCKOTO 00pa3oBaHMs.

CTpyKTypUpOBaHHME COJIEp)KaHHUs y4eOHOTO Marepuaia B IporpaMMe IO OHOJIOTHH
OCYIIECTBJICHO C YUYE€TOM MPUOPHUTETHOTO 3HAYEHUS 3HAHWU 00 OTIIMYUTEIBHBIX OCOOCHHOCTSX
KUBOW TPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W DSBOJIOLMHM. B cOOTBETCTBMM C 3TUM B
CTPYKTYype y4eOHOro npeamera «buosorusy BBIIETEHBI CIASAYIOMIUE COACpPKATEIbHbIC JTUHUU:
«buonorust kak Hayka. MeTopl HAY9HOTO TIO3HaHUM», «KieTka kak OMoJoTHYecKas CUCTEMay,
«Opranusm Kak ounosiorudeckas cucrteMay, «CucteMa U MHOT0oOOpa3ue OpraHudecKoro Mupay,
«IBOJIOLUS JKUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYIITHUE UM 3aKOHOMEPHOCTH.

Henp uzydyenus yudebHOro mnpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJaJIeHUE
OOYyJarOIMMHUCSA 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAILHOW OpraHU3AIMKM >KUBBIX CHCTEM
pPa3HOTO paHra u NMpuoOpeTeHrne YMEHUN MCTIOJIb30BaTh OTH 3HAHUS JIJIsi TPAMOTHBIX JEHCTBUM B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PEUICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTkeHne 1enu u3ydeHust ydeOHoro mnpeamera «buonorus»» Ha 0a30BOM YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHMYECKUX TEOpHUAX, YUYCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTAX, T'MIOTEe3axX, MpaBWiaxX, CIYyXallUX OCHOBOM sl (popMHpOBaHUA
MIPEJICTaBICHU O ECTECTBEHHO-HAY4YHOW KapTHHE MHpa, O METOJaX HAay4YHOTO TMO3HaHUA,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OMOJIOTUY;

(dbopMupoBaHHe y OOYYarOIIUXCS IMO3HABATENBHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHalIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAay4YHBIX B3IJISIOB,
UJeH U MoAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHME Yy oOOydaromuxcs oOmeil KyiabTypbl, (QYHKIMOHAIBLHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI1 U OTIBITA, MTOTYYECHHBIX IPH U3YYCHUH OUOJIOTUH;

(dbopmupoBaHre y 0OOy4aroIIMXCsl YMEHHH WUIIOCTPUPOBATh 3HAYEHHE OHMOJOTHYECKHX
3HAHUW B TMPAKTUYECKOW MAESATEIbHOCTH YENOBEKa, PAa3BUTUU COBPEMEHHBIX MEAULIMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXHOCTH TO3HAHMS YEJIOBEKOM >KMBOW IPUPOJIBI,
He00X0IUMOCTH OEpPEeKHOTO OTHOIICHHS K HEW, COOMIOICHHUS STHUYECKUX HOPM TPU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHME LIEHHOCTU OMOJOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHWW U YMEHUW B TMOBCEJIHEBHOW >XWU3HU JJIS OLEHKHU
MOCJIEJICTBUN CBOEH JAEATEIHbHOCTH IO OTHOIICHHIO K OKpYXKarolieil cpeae, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHME U COONIOIEHUE Mep TPODUIAKTHKU 3a00JIeBaHUH.

B cucreme cpeanero obmero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM YpOBHE,
SBIISETCA 00s3aTeIbHBIM YY€OHBIM MHPEIMETOM, BXOISIIMM B COCTaB MpPEeIMETHOW oO0macTu
«EcTecTBeHHO-HAy4YHBIE 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).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kak 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.

Mertomp! MO3HAHUS KUBOHM PUPOBI (HAOIIOIEHNE, SKCIIEPUMEHT, OTIMCAaHKEe, 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. Kierounas Tteopuss — mpuMep B3aUMOJCHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.

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



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

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHas CTEHKA, INIMKOKAIMKC, MX (DYHKIUU.
[Tna3marnveckass memOpana, e€ cBoicTBa W (yHkumu. Lluromnmasma u e€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [loryaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPUH, IIacTUibl. lIpomcxoxkaeHne MHUTOXOHAPUA U IUIACTHI.
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, AIPBIIIKO. 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»,
«PacrnpeneneHne XuMU4YECKUX AIEMEHTOB 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», «CTpoeHne 3yKapruoTHYECKON
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, SKCIEPUMEHTOB, MUKPOIMpENapaThl pPacTUTENIbHBIX, KUBOTHBIX U OaKTEpHUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

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

JlaGopatopnast padora Ne 2. «M3yueHue cTpoeHUs KICTOK pPACTEHUH, XUBOTHBIX W
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. Poib
3aKOHOB COXPaHEHUs BELIECTB M SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPOGHBIM M TeTepoTpodHbIid. Ponb ¢epMeHTOB B 00OMEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TeMHoBas (as3pl ¢oTtocuHTe3a. Peakunu (oTocuHTE3A.
D¢ddextuBHOCTD PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3Hpyolue OakTepuu. 3HaueHHWE XEMOCHHTE3a Ui KU3HU Ha
3emuie.

OHepreTuyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHHUE SHEPTUU B KJIETKE. DTambl SHepreTuyeckoro oomena. I'nukonus. bpoxenue n
ero Buabl. KucimoponHoe oxucieHwe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENbHOE
¢bochopumiposanne. DPPEKTUBHOCT IHEPTETUUECKOTO OOMEHa.

Peakiun wmatpuuHoro cuHresza. l'eHernueckas wuHpopmamms u JHK. Peanmzanus
reHeTUYeCKol MHQopMalu B KieTke. [ eHeTHdeckuid KoJ M ero cBoicTBa. TpaHCKpUMIHUS —
MaTpuuHblii cunTe3 PHK. Tpancnauus — 6uocunres Genka. Dtanbl TpaHcisaiuud. KoxupoBanue
aMHHOKUCIIOT. Posib pubocoMm B OruocunTe3e Oernka.

Hexnerounsie ¢opmbl >ku3HH — BUpychl. HMcropusi oTkpbiTus BupycoB (. U.
WBanoBckHit). OCOOEHHOCTH CTPOCHHUS U KUZHEHHOTO IMKIJIa BUpYycoB. baktepnodaru. bonesnu



pacTeHuil, )KUBOTHBIX M YEIOBEKa, BhI3bIBAEMbIEC BUpYycaMu. Bupyc nMMmyHoaeduuTa yeaoBeka

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

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

Tabmumer  w cxembl: «Tunel  muTadwmsy, «Metaboimsmy,  «MUTOXOHIPHS,
«QHepreTuueckuil oomen», «Xiopomaact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢bynkumonupoBanue reHay, «CuHTe3 Oenmka», «leHermyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Crpoenme wu ku3HeHHBIH 1wmka Bupyca CIIM/la, OGaxrepuodaray,
«Pemmukarnus JTHK».

Ob6opynoBanue: moaenu-ammmukanun «Yasoenue [IHK u tpanckpunmus», «buocunres
oenka», «CTpoeHune KIeTku», Moaens cTpykTypsl JJHK.

Tema S. PazMHOKeHHe U HHAMBH/AYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil 1uki, wWiaM KuU3HEHHBIM 1ukn kietkd. WMuTtepdaza m mutos. Ilponeccst,
npoTtekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. J[MIIOMIHBIM U TarIOUIHBIM XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckne OCHOBBI pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

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

[Iporpammupyemast rubesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecmojioe U mojoBoe. Buael Oecnosioro
Pa3MHOXKEHHUSI: JIeJICeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHHeE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHUPOBAaHUE OPraHU3MOB, €T0 3HAYCHHUE IS
CEJICKIINH.

ITonoBoe pa3MHOXKeEHME, €ro OTINYHUSA OT OECIOJIOTrO.

Meiio3. Craguum meio3a. IIpoueccel, mpoucxonsimue Ha craausx menosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaUEHUE MEH03a.

I'ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KIETOK y KUBOTHBIX. [10/10BBIE JKEe3bl:
CEMEHHUKU M sSMYHUKHU. OOpa3oBaHuE M pa3BUTHUE IOJOBBIX KJIETOK — raMmer (CrepMaTo30uf,
AWLEKIeTKa) — cHepMaToreHe3 M oBoreHed. (OCOOEHHOCTH CTPOCHMs SAHLEKIETOK M
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (dMOpHOTEHE3).
Otanbl SMOPHOHAIBHOIO PAa3BUTHUA y IO3BOHOYHBIX >XMBOTHBIX: JApOOJICHHE, racTpylsalus,
opraHoreses. IloctamOpuonansHoe pa3Buthe. THIbl NOCTAIMOPUOHAIBHOIO PA3BUTHA: NPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BinmsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (aAKTOPbI, CIIOCOOHBIE
BBI3bIBATh BPOXKIEHHBIE YPOJCTBA.

Poct u passutue pacreHnii. OHTOre€He3 IBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHH, CTaJun
pa3BUTHSL.

JdemMoHcTpanum:

Tabnuuel u cxembl: «@OpMbI pa3MHOXKEHUST OPraHU3MOBY, «/IBOIHOE OMJIOJOTBOpEHHE Y
LIBETKOBBIX pAacTeHUN», «BereraTuBHOE€ pa3MHOXXEHHME pacTeHui», «JleneHne KiIeTku
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHbIH LUKI»,
«Permmmukanusa JJHK», «Muros», «Melio3», «IIpsmoe n Hempsamoe pazButue», «l'amerorenes y
MJIEKOTIMTAIOIINX U YeJloBeKa», « OCHOBHBIE CTaINN OHTOTCHE3A).

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

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopHnast padota Ne 3. «HabmogeHne MUTO3a B KIIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax».



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

Tema 6. HacieicCTBEHHOCTh M U3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJsib LUTONIOTMM M
SMOPHOJIOTUN B CTAHOBJIICHUH T€HETHKHU. BKIIa] pOCCUUCKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHETHKUA (TUOPUAOJOTUYECKUN, UUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIE T€HETUUECKHE TTOHATHS. | eHeTnyeckass CUMBOJIMKA, UCTIOJb3yeMas B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUs  IPU3HAKOB, ycTaHOBIeHHble [. Mennenewm.
MonoruOpuaHOe CKpemrBaHue. 3aK0H eIMHO-00pa3usi TMOPUIOB IEepBOro mokoieHus. [IpaBmino
JTOMUHUPOBaHUs. 3aKOH paciieryieHus mpu3HakoB. [umore3a uyuctoThl ramer. [lonHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpugHoe CKpelMBaHUE. 3aKOH HE3aBUCHMOITO  HACIEJOBaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI IUTHUOPUAHOTO CKpENIMBaHUS. AHAIU3UPYIONIEEC CKPEIIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS JJI ONIPEICIICHHS] TEHOTUIIA 0OCOOH.

CuerieHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cuenjeHHOMY
HacJe0BaHUIo TeHOB. HapyllieHue clerieHnsi TeHOB B pe3yJibTaTe KPOCCHHTOBEpA.

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | eHETHYIECKHE KapThI.

I'enetnka nosia. XpoMOCOMHOE OIpENENIeHHE 1M0JIa. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omoramerHele W TeTepoTaMeTHBIC OPraHM3MbI. HaclemoBaHWe NPU3HAKOB, CIEIVICHHBIX C
MOJIOM.

N3menunBocTh. Buibl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS W HaceACTBeHHas. Posbk cpembl
B HCHACJICJICTBEHHOW W3MEHYMBOCTH. XAapaKTEPUCTHKA MOIU(MUKAITMOHHOW HW3MEHYHBOCTH.
Bapuanuonssiii psg v BapuanronHas kpuBas. Hopma peakunn npusHaka. KoqmyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW N3MEHYUBOCTH.

HacnencrBenHnas, uiyM reHOTHNHMYECKasi, U3MEHUYUBOCTh. KOMOMHATUBHAS M3MEHUYHUBOCTD.
Meiio3 W TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOW W3MEHUMBOCTH. MyTalimoHHas
n3MeHunBOCTh. Kiaccudukauus myranuii: reHHblE, XpOMOCOMHbIE, T'eHOMHBIe. YacTtoTa U
MPUYMHBI MyTaluii. MyTtareHHbie (aKTOpbl. 3aKOH TOMOJIOTHYECKUX PSAJAOB B HACIEACTBEHHOM
n3MenunBocty H. . BaBuiosa.

BuesaepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoseka. Kapuotunm uenoBeka. OCHOBHBIE METOJbl T'€HETUKH YEJIOBEKA:
reHealorTnYeckuii, OJIM3HELUOBBIM, IMTOr€HETUYECKHH, OHOXMMHYECKUN, MOJEKYJISIPHO-
reHeTudyeckuid. COBpEMEHHOE OIPEAENIEHUE TEHOTHUIIA: IIOJIHOTEHOMHOE CEKBEHHPOBAHHUE,
TreHOTUIIMPOBaHUEe, B TOM uucie ¢ nomouipio [IIIP-ananusza. HacnenctBennsie 3a0oJieBaHUA
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HH C  HACIHEACTBEHHON  MPEeIpacroiokKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue H TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMMBI 310poBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEUCHUS] TeHETHUYECKUX
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. BaBuios.

Tabmuisl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacuIeIVIeHUs] M €ro IUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpemiuBanue», «l{uTomornyeckue OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meno3s», «B3anMoaeicTBUE ajuIeNIbHBIX I'€HOBY, «I'€HETHYECKUE KapThl PAaCTEHUH, )KUBOTHBIX
u 4yenoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH HACJIEJIOBAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uenoBeka © IKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukamoHHas
M3MEHUUBOCTH», «HacnenoBanue pesyc-gakropa», «['eHeTHKa Tpymn KpoBuW», «MyTalMoHHas
W3MEHYUBOCTHY.



O6opynoBanue: MojaeIH-amIuInKanuu «MoOHOTHOpHUIHOE CKpermmBanue», «HemomHoe
JTOMHHHUpOBaHME», «lurubpumHoe ckpemmBanue», «llepekp€ct XpomMocom», MHKPOCKON U
Mukpomnpenapar «Jlpo3odmia» (Hopma, myranuu (GopMbl KPUILEB U OKPACKU Tena), Tepoapuit
«I'opox OCEBHOW».

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

Jlaboparopuas padota Ne 5. «M3ydueHne pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPHIHOTO
CKpENIMBaHUs Y APO30(PHUIIBI HA TOTOBBIX MUKPOIIPETIapaTax».

Jlaboparopuas padota Ne 6. «M3yueHne MOAU(PHUKAIIMOHHON M3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PAJa U BApUALIMOHHON KPUBON».

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

[IpaxTnueckas padota Ne 2. «CocTaBiieHrEe U aHATIM3 POJOCIOBHBIX YEIIOBEKa».

Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpoliecc. 3aposkJICHHE CENeKIMU U noMectukarus. Yuenue H. U.
BaBusioBa o 1eHTpax NPOUCXOXKIEHUS W MHOrooOpas3usi KyJAbTYpHBIX pacTeHuiu. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, TOPOJIa, IITAMM.

CoBpeMeHHBIE METOJbI CENeKIMH. MacCOBBI M MHIWBUAYAIbHBIM OTOOPHI B CEJIEKIIMU
pacteHui 1 KUBOTHBIX. OTleHKa dKCTephepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — WHOPHIUHT.
Uucrtas muaua. CkpemuBaHWe 4YHCTHIX JUHUN. [ereposuwc, wim rtuOpuaHas cuja.
Hepoacteennoe ckpemmuBanue — ayrOpuaudar. OtnanéHHas THOpuUau3amus U €€ YCIeXHu.
HckyccTBEHHBI MyTareHe3 W IMOJYyYECHHE MOJUILIONI0B. JlOCTHIKEHUSI CEJIEKUHUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTexHonorus kak oOTpacib NPOM3BOJCTBA. |'€HHAs HMHKEHEpHUs. OTambl CO3IAHUS
pekomOunantHor JIHK wm Ttpancrennsix opranm3moB. Kierounas wumxenepus. Kierodnsie
KYyJIbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiioHupoBaHue BbICOKONIPOTYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYecKue mpodiembl. MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

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

Tabmuipl u cxembl: kapra «LleHTpbl HPOUCXOXKIEHUS M MHOT0o0pasus KyJIbTYpPHBIX
pactenuii», «Ilopoasl 1OManIHUX KUBOTHBIX», «CopTa KYJbTYPHBIX pacTeHUui», «OTnanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. HBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyISHKH IJI0JJOB U KOPHEIUIOJNOB AMKUX (OPM U KYJIbTYpHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JIOCTIDKEHUS CEJCKIMU PACTeHUN M >KMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (DepMy, COPTOUCIBITATEIbHBIM y4acTOK, B TEIUIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIOLIMOHHAS OMOJIOTHS.

[Ipeanocslnku BO3HMKHOBEHHUS 3BOJIIOIMOHHOW TEOpUU. ODBOJIOLMOHHAS TEOpUS U €€
MecCTO B OMOJIOTHH. BiusiHIE SBOIOIMOHHON TEOPUH HA pa3BUTHE OMOJOTHH U IPYTUX HAYK.

CBuzeTenbCcTBa HBONIONMM. IlaIeOHTOJNIOTHYECKHE: TIOCHIEI0BATENLHOCTE IOSIBJICHUS
BHJIOB B MAJICOHTOJIOTHUECKOH JIETOMHCH, TIepeXxoanbie ¢popMbl. buoreorpadudeckue: cxoICcTBO
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOTOTUYECKHEe: CXOJCTBA U PazNUuus SMOPUOHOB PA3HBIX BHUIOB IMMO3BOHOYHBIX.
CpaBHHUTENIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJOTUYHbIE, PYJUMEHTAPHBIE OpraHbl,



aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO MEXaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX IyTeH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHMS JapBHHU3MA.
JIBIDKyIIME CHJIBI  OBOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE NIpU
OTPaHMYEHHOCTH PECYpCOB, HeOIpeeiIéHHas HM3MEHYHMBOCTb, OOppOa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOP).

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

Muxkposotorus. [lomynsius kak equHuIa BUAA U 3BOJIIOLUU.

JBuoxkymue cuibl ((akTopbl) 3BOJIOLMU BHJIOB B mpupoje. MyTalMoHHBIN IpolLecc u
KOMOWHATHBHAasA HW3MEHUYUBOCTh. [lomynsiuoHHble BOJHBI W japeld reHoB. M3omsmus wu
MUTPALIKSL.

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

[Iprcnoco6aeHHOCTh OPraHu3MOB Kak pe3yibTar 3Botonuu. [Ipumeps! npucnocoOnenuit
y Opranu3moB. ApoMop(}o3bl ¥ UIMO0-aJaNTallH.

Bun u BupooOpasoBanue. Kputepunm Buma. OcHoOBHbIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHIECKOe.

Maxkpossomtonusi. @opMbl 3BOJIONUU: (GUIETHYECKas, TUBEPreHTHAas, KOHBEPreHTHas,
napamiensHas. HeoOpatumocTs 3Bosmonuu.

[IpoucxoxaeHue  OT  HECHENHAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
CIicryuajinu3aiusi. A}IaHTI/IBHaSI paguanus.
JdemoHncTpaumnu:

[Toptpersr: K. Jlunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekxens, @. Mromiep, A. H. CeBepiios.

Tabmuupl u cxembl: «Pa3BuUTHE OpraHMYecKoro wMupa Ha 3emiie», «3apoJbIin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMbl OOpbObl 3a CYIIECTBOBAHUE,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3We COPTOB pacTeHuit», «MHOTrooOpasue Mopos
YKUBOTHBIX», «[Tomymsiiumy, «MyrannoHHas U3MEHYUBOCTBY, «Apomop¢ho3bD»,
«Mmmoanmanrtanun», «OO0mas nereHepamusy, «JBuxymme cuibl 3BorONUN», «Kapra-cxema
Mapuipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bunoo0pa3oBanuey», « IKOJIOTHIECKOE BUI00OpA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C PAa3IMYHBIMU THIIAMU OKPAcKu, HAOOP IJI0JI0B U
ceMsiH, KoJutekuus «[Ipumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y )KUBOTHBIX», Mojieidb «OCHOBHbIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHAs Moieb «CTpOeHHE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DOpPMBI COXPAHHOCTH HMCKOIAEMBbIX
KUBOTHBIX U PACTEHMI», Monenb anumkanus «llepekpéct XxpoMocoM», BIIaKHbBIE MPENapaThl
«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 pa3BUTHE )KM3HU Ha 3emJie.

JloHay4yHble TIPEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runorte3sl BOSHUKHOBEHMS
KU3HU Ha 3emuie: aOMoreHe3 M MaHCIepMHs. XUMUYecKas 3BONIONUA. AOHUOTEHHBIM CHHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKJCHUE
XUMHUYECKOH sBomonuK. HauanpHble sTanbl Ouonornyeckoit aBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHrue MEMOpPaHHBIX CTPYKTYP M BO3HHKHOBEHHE MPOTOKIETKH. [lepBhie KIETKU U UX
3BOJIOLUSL. PDOPMHUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.



PasButne xusHum Ha 3emsie mo spaMm u nepuonam. Karapxeil. Apxelickas u
npoteposoiickas dpbl. [laneosolickas 3pa m e€ mepuonabl: KeMOPHICKUH, OpPIOBUKCKUM,
CUJIypUHCKHM, IEBOHCKUH, KAMEHHOYT' OJIbHBIH, [IEPMCKUH.

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

Kaiino3oiickas spa u €€ nepuoapl: MaJI€OreHOBbI, HEOT€HOBbIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiuMaTa M IeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pPacTUTENBLHOTO M XUBOTHOTO MHpa. Apomop¢o3bl y pacTeHUi U KUBOTHBIX. llosiBieHue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakKeHue 3BoJIIoLMU. OCHOBHBIE CHCTEMAaTUYECKUE
IPYIIbl OPraHU3MOB.

OBOJIOLMS  ueloBeKa. AHTpOmoyiorust Kak Hayka. Pa3BuThe npeacTaBieHUd O
MIPOUCXOXKACHUN YeloBeKa. MeToabl nu3yueHus: antponorenesa. CxoAcTBa U pa3inyusl 4eJIOBeKa
1 ’KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHE YETOBEKa.

JBuxymue cunbl (paxkTopsl) aHTpomoreHe3a. HacneacTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TpyJa, MBIIUICHHE,
peub.

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

Uenoseueckne packl. OCHOBHBIE OOJBIINE PAchl: €BPOINEOWHAs (€Bpa3HiicKas), HETpo-
aBcTpajionHas  (9KBaTOpHalibHasl), MOHTOJIOMAHAs  (a3WaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MpPEJCTaBUTENIe YENIOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBO yenoBeueckux pac. Kpurnka pacusma.

JdemoHncTpauuu:

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

Tabmuubl u cxembl: «Bo3nukHoBeHue CoHEYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PacturtenbHas knerka», <«COKuBoTHas knerka», «lIpokapuornueckass KieTkay,
«CoBpeMEeHHasl CHUCTeEMa OpPraHUYecKOro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEepT CTPOECHUS
YelloBeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HaXOJO0K
MPEAKOB COBPEMEHHOIO 4YeloBeKay, «/[peBHeilmme mrogm», «/IpeBHue moam», «llepBeie
COBPEMEHHBIE JIIAW», «UeloBeuecKre pachbi».

Ob6opynosanue: wmymsbku — «l[Ipoucxoxaenue denoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblia, KPOMAaHbOHIIA), CIACHKU WJIM HU300pakeHUs KaMEHHBIX OpYAHid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyomiia, ckpediia), TeOXpOHOIOTHYeCKas Ta0IuIa,
KOJUIeKUIHUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

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

DKCKypcusi « IBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIA HIIN
KpaeBequeCKUil My3eil).

Tema 3. OpranusMsbl M OKpPYKaloIas cpeaa.

OKkojorusi Kak Hayka. 3ajadyd M pasfesbl  dKOJOTMH. MeToapl 3KOJOTHYECKHX
UCCIIEIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

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

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

AbGuoTtnueckue  (akTOphl:  CBET, TeMIeparypa, BIaKHOCTb.  POTONEPHOAU3M.
[TpucnocobaeHns opranu3MoB K JISHCTBUIO aOMOTUYECKUX (PaKTOpOB. buojornueckie puTMBl.



buotndeckne daktopbl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPCHIIHUS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAINM3M, HEUTpanu3M. 3HaueHHEe OUOTHYECKUX
B3aUMO/ICHCTBUI 17151 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

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

JdemoHncTpaumnu:

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

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30HbI 3eMin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuumu», «3aKOHOMEPHOCTH pPOCTa YUCIEHHOCTH MOMYJISLUU
uHpy3opuu-Tydenbkn», «llumessie nenm».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

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

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB KOJIEYCa».

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

Tema 4. CoolmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuwoneHo3.  CTpykTypbl — OuOlleHO3a:  BHUIOBAsd,
MIPOCTpPaHCTBEHHasd, Tpodudeckas (rnumieBas). Bunpi-nomunanTel. CBA3U B OMOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3kocucreMe U OHOreOlEHO3E.
OyYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, pPEIYLIEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILIEBHIE) YPOBHU
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE MOKa3aTedM 3KOCHUCTEMBI: OHomacca,
MPOIYKIHS. DKOJOTUYECKHE MHpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuomMaccel. CBolicTBa
9KOCUCTEM: YCTOMYMBOCTb, caMoperynsauus, pazsutue. Cykueccus.

[IpupoaHbie 3KOCHUCTEMBI. JKOCHUCTEMBI 03€p W pPEK. DKOCHUCTEMa XBOWHOIO WIIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpOodKocHucTeMbl. buonorudyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycroiunBoctu 3kocucteM. CoxpaHeHHE OHOJIOTHYECKOrO
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepuanackoro o ouochepe. I'panuripl, coctaB U CTpykrypa Ouocdepsr.
Kupoe BemectBo u ero (ynkuun. OcoOeHHOCTH OHOc]epbl Kak TIIOOATBHOW 3KOCHCTEMBI.
JlunaMuueckoe paBHOBeCHE U 0OpaTHas CBs3b B Ouocdepe.

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

YenoseuecTBo B Onochepe 3emiu. AHTporioreHHsle u3MeHeHus B ouocgepe. ['modaapHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanue IpUpoisl U yenoedecTBa. CoxpaHeHne OMopa3HO0Opa3us Kak OCHOBA
ycroiunBoctu 6uocdepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOJAHBIMU PECypcamMH U UX
ucrnojib3oBanue. JlocTikeHus: GMOJI0TMU U OXpaHa IPUPOIbI.

JdeMoncTpanum:

IToptpetsr: A. JIx. Tencnn, B. H. Cykaués, B. UI. Bepranckuii.

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupoansie
coobuiectBa», «llemn mnuTaHus», «OKojorHueckas mnupamuga», «buocdepa u yenosex»,
«JKOCHCTEMA IIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMA XBOWHOro Jieca», «buoneHos
BoZIoéMa», «ArporeHo3», «lIpuMepHble aHTPONOreHHbIE BO3ACHCTBUS Ha TMPUPOIYY,
«BaxkHeilme MCTOYHMKHM 3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHeMIas
cocrasistonas ouocheps», «PakTopsl Aerpagannu no4By, «I[lapHukoBeIi d3pdexT», «DakTopbl
pazmoaKTUBHOTO 3arpsi3HeHus Ouocheps», «Obmas crpykrypa 6uocdeps», «Pacnpocrpanenue



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

ObopynoBanue: MO/I€b-alIUINKaLUs «Tunuunele OMOIIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa»,  Kowieknuu — «buomeno3»,  «BpemuTennm — BaxKHEWIIMX
CEeNIbCKOXO3SUCTBEHHBIX KYJABTYp», TepOapuM M KOJUIGKIMM PACTCHHH M  >KUBOTHBIX,
MIPUHAUIEKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIlaM 0JHOro Bujaa, KpacHas kHura Poccuiickoin
®denepannu, U300paxKeHUs! OXpaHAEMbIX BUJOB PACTEHUN U )KMBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTcs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMUCs MPOrpaMM CpeIHEro o01ero oopa3oBaHus: JIMYHOCTHBIM, METAPEAMETHBIM H
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BBIIEIEHBI
CIIEAYIONIAE  COCTABJIAIONINEG: OCO3HAHWE OOYYAIONIUMUCS  POCCHHCKON  TpakIaHCKOM
UJICHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH W CaMOOIPEICICHHUIO,
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 TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJICTBOBATHCS B
cBOEl ACATCIIBHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMM, MNpuCymumMu CUCTEME
OMOJIOTUUECKOTO 00pa30BaHMs, HAJUYHE HKOJIOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMMPEAMCETA «bunonorusa» AJOCTUTAKOTCA B C€AWHCTBEC
y‘-Ie6HOI\/’I U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBTYPHBIMU, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmIecTBe TpaBWJIAaMH W HOPMaMH TOBEJCHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUA, PA3BHUTHA BHyTpeHHefI IOo3MIHKU JIUYHOCTH, IMAaTpUOTU3MA,
YBaXEHMsI K 3aKOHY M TNPABOMOPSAKY, YENOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpEeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HAaclE€OUI0 U TpaJulUsiM
MHOTOHAIIMOHAIBHOTO Hapoda Poccuiickoit denepannu, pupoJie U OKPYKarollen cpene.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buonaorus» MOMKHBI OTpakaTh
TOTOBHOCTh M CITIOCOOHOCTH O0YJaloNIuXCsi PyKOBOIACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHHX
yOEXKIeHUM, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENLHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

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

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH EATEIbHOCTH MPHU CO3JIaHUHM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

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

YMEHHME y4YUTBIBATh B  CBOUX JICUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOTO
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 BOTPOCOB OMOJOTUYECKOTO COJIEP>KaAHUS;

TOTOBHOCTh K TYMAaHUTAPHOMN M BOJOHTEPCKON NS TENLHOCTH;

2) NaTpuOTHYECKOr0 BOCIIUTAHUSA:



c(OPMHUPOBAHHOCTH POCCHICKON I'PaXTaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PoauHON, ropAocTtu 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJBTYPY, MPOIILJIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACJIEIUI0 M TNaMSATHUKAM MPUPOJIbI,
JTOCTH>KeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OMOJIOTHH, TOHUMAHWSI 3HAUYCHUsI OMOJIOTHH B IIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBCKA U
COBPEMEHHOT0 00111eCTBA;

uaeiHas YOS IEHHOCTh, TOTOBHOCTh K CIIY’)KCHHUIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMTOBEICHMUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JIaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIMSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUAs ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHHUI;

TMOHUMAaHHE SMOITMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJIEHUE TMPOSIBISTH
KayecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOTO (JIaroNnoJay4us:

MMOHMMAaHHE U peau3alys 3J0pOBOro u 0e30MmacHOro o0pasza XKu3HU (3I0POBOE MTUTAHUE,
coOrofieHre TUTHeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHasi (¢u3nyeckass AaKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH MpPaBWJI WHAUBUAYAJBHOTO U KOJUJICKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS KOOI,
HAapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTU MacTepCTBa, TPYI0t00ue;

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

HWHTEpEC K pa3jMyHbIM cdepaM NpoecCUOHANBHON NEesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BBIOOp Oynymiel mpodeccuu u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

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

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11e71ecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOW KyIbTYphl: MPHOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPYXKAIOIIEH Cpe/Ibl;

OCO3HaHHUE TTI00aJTHHOTO XapaKTepa SKOJOTHIECKUX MPOoOJIeM U MyTel UX pelieHus;



CIOCOOHOCTh HMCIIOJIB30BaTh MPHOOpEeTaeMble IPU M3y4eHUU OMOJIOTUU 3HAHUSA U YMEHUS
IpU PEUICHUU TMPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOIOTIONB30BaHUEM (COOMIOACHNE
IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUJIOB, IKOCUCTEM, OUOChepsl);

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

HaJIM4YUE€ Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKON KYNbTYpbI, OIbITa
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMHU B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM IPAKTUKE, FOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

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

COBEPLICHCTBOBAHUE A3BIKOBOM M UNTATENIbCKON KyJIbTYpPbI KaK CpEICTBa B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crenuuKku OUOJIOTUM KaK HAayKd, OCO3HAaHHSA €€ poiu B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIEHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIoLIEM
MHpEe KaK O €IWHCTBE TMpUPOJIbl, 4YeloBeKa M oOmiecTBa, B [O3HAHUU MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnu IpoobeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredyeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble IpoOJIeMbl pa3BUTHS YEJIOBEUECTBA, OUCKA MyTeH BBIXOJAA U3 II00aIbHBIX
9KOJIOTUYECKUX MPOoOIeM U 0OecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
UCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aUHTEPECOBAHHOCTh B IMOJYYEHUU OMOJOIMUYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIEH
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOW TIPAaMOTHOCTH, KaK COCTABHOM 4YacTH (PyHKIIMOHAJIBHOU
TPaMOTHOCTH 0OydJaroImuXxcs, PopMHUPYyEMO TPH U3YICHUH OMOJIOTHH,

[IOHMMAaHHUE CYHIIHOCTH METOJIOB IIO3HAHMsS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJIb30BaTh IOJy4aeMble 3HAHMs JJIs aHalu3a M OObBSACHEHHs SBJICHUMN
OKpYXXAIOILEro MHpa M HPOMCXOJSIUX B HEM HM3MEHEHUH, yMEHHE JenaTbh OOOCHOBAaHHbIE
3aKJIIOYEHUS HAa OCHOBE HAyYHbIX (PAaKTOB M MMEIOUIMXCS JAHHBIX C ILEJbI0 IOJYy4EHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS JUISL pEIeHUs
po0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUX;

OCO3HAHME IIEHHOCTU HAay4YHON JeSATEeNbHOCTH, TOTOBHOCTh OCYIIECTBJIATh IPOEKTHYIO U
HCCIIEI0BATENILCKYIO JESITEIbHOCTh MHANBUYaIbHO U B IPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpa3oBaHMIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM 1O OHMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMHU
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 NO3HAHUA, UCIIOJIB3YCMBIX B €CTCCTBCHHBIX HAaYKaX (BCIJ_[CCTBO, OHEpTru-,
SABJICHUEC, MPOLECC, CUCTCMA, Hay‘IHLIfI (I)aKT, MNpUHLOUII, TUIIOTE3d, 3daKOHOMCPHOCTH, 3dKOH,
TCOpHUs, UCCICAOBAHUC, Ha6J'IIOI[eHI/IC, HN3MCPCHUC, SKCIICPUMCHT U ,[[pyFI/IX), YHUBCPCAJIBHBIC
y‘~IC6HLIC JIeNCTBUS (H03HaBaTeHBHBIe, KOMMYHUKATHUBHBIC, perJI}ITI/IBHBIC), O6€CH€‘-II/IB3IOH_[I/IG



¢dopmupoBanue (PyHKIMOHAIBFHOW I'PAMOTHOCTH M COLMAIIBHOW KOMIETEHIIMH OO0YYarouInXcs,
COCOOHOCTh oOyJaromuxcs UCII0JIb30BATh OCBOEHHBIE MEXAUCLUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHWS W YHHBEpCalbHbIe y4eOHBbIE JACHCTBHS B TMO3HABATEIBHON U
COLIMAJIBHON ITPAKTHKE.

MertanpeaMeTHbIe pe3yabTaTbl OCBOSHHS MPOrpaMMBI CpelHero oOmero o0pa3oBaHUs
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBeEPCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSTENIEHO (OPMYIIMPOBATh M aKTYaJHM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BAaTh INPU OCBOCHUM 3HAHUUW NPUEMBI JIOTMUECKOTO MBIILIEHUS (aHaIn3a,
CHUHTE3a, CpaBHEHUs, KilaccuuKanuy, 0000IIeHus), pacKpbIBaTh CMBICA OHMOJIOTMYECKUX
MOHATHUH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU NOHITUSIMH);

OTIPENeNATh LEIN JEATENbHOCTH, 3aJaBasl NapaMeTpbl M KPUTEPUH HX JOCTUKEHUS,
COOTHOCHUTD PE3YyJIbTAThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISIMU;

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

CTPOUTH JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHBIC, JAE€IyKTUBHbIE, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M NMPOTUBOPEUHUSI B pacCMAaTPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

MPUMEHTh CXEMHO-MOJIEIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOIIIEHUH B W3Y4aeMBIX OWOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTHBOPEUMU PA3HOTO PO/Ia,
BBISIBJIEHHBIX B Pa3JIMYHBIX HH()OPMAIMOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh IUIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIUXCA MaTepHUaIbHbIX
U HEMaTepUaNIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIESATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJSAM,
OLIEHUBATh PUCKH MOCIIEICTBUI EATEIbHOCTH;

KOOPAMHUPOBaTb U BBINOJHATh pPA0OTy B YCJIOBUAX PEAIbHOI0, BHUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NIPU PEILIEHUH )KMU3HEHHBIX NTPOo0IIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKIE IeHCTBHA:

BJIaJIeTh HAaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKOW U IMPOEKTHOM AEATENbHOCTH, HAaBbIKAMU
paspenieHus npodseM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEILHOMY HOHUCKY METOJOB
peleHus MPaKTUYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHbIX METO0B IO3HAHUS;

UCIOJb30BaTh PA3JIMYHbIE BUJIbI JEATEIBHOCTH IO IOJYYCHMIO HOBOTO 3HAHUSA, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUI0 M MPUMEHEHHIO B YYEOHBIX CUTYyallMsX, B TOM 4HUCIE IpU
CO3/1aHUH Y4EOHBIX U COLIMATIBHBIX IIPOEKTOB;

(dbopMupOBaTh HAYYHBIH THII MBILIUIECHUS, BIaJeTh HAYYHOW TEPMHUHOJIOTUEH, KIIIOYEBBIMU
MOHATUSAMH U METOJAMU;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHbIE 3aJaud B OOPa30BaTENIbHOW NEATENBHOCTH U
AKHU3HEHHBIX CUTYaIUsX;

BBISBIIAATh TIPUYMHHO-CIIEICTBEHHBIE CBA3M M aKTyaJIM3UpOBaTh 3ajady, BbIIBUIATb
TUNOTE3y €€ pElIeHHs, HaXOOUThb AapryMEHThl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEP)KICHUH,
3a/1aBaTh apaMeTpbl U KPUTEPUH PELICHHUS,

AHAJIM3MPOBATh TIOJYYEHHBIE B XOJE pEUICHMs 3aJadd pe3ylIbTaTbl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIAThH II€JICHANPABIEHHBIN MOUCK IMEpPEeHOca CPEACTB U CIOCOOOB JEHCTBUS B
npoheccuOHANBHYIO Cpeay;

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



yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIC HJICH, MpEUlaraTb OpPUTMHAIBHBIC TOAXOJbl W PEIICHHUS, CTAaBUTh
npoOsIeMBbl U 3a/1a4u, IOTYCKAIOIIUE aJIbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTHPOBATLCS B PA3IMYHBIX MCTOYHHKAX HMH(pOpMANHU (TEKCTE y4eOHOTro mocodwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBApSIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHANMM3UPOBaTh WH(POPMALHMIO PA3TUYHBIX BHUIOB U (Hopm
MIPEJCTaBICHNS, KDUTUYECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTHBOPEYHBOCTD;

(dbopMynHpOBaTh 3aMpochl W TPUMEHATH PA3UYHBIE METOJBl IPU TIOMCKE H OTOOpe
Onoornueckoi HHGOpMAaIUK, HeOOXOIUMOM TS BRITIOJIHEHUST YI4SOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA HH(POPMATUOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IIMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMpPATh ONTHUMAJbHYIO (OpMYy MpeACTaBIEHUS OHOJOrHYEeCKOU
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

HCII0JIb30BAaTh HAayYHbIN S3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOJOrHYecKou
nHbopManKeil: TPUMEHITh XUMHUYECKHE, (PU3MUYECKHEe U MaTeMaTHYeCKHEe 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W TMpPeoOpa30oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

BIIAJIETh HAaBBIKAMHM DPACMO3HABAHMSA W 3allUThl WHGOpMAIWH, HWHOOPMAIIMOHHON
0€30MacCHOCTH JTUYHOCTH.

Ogiajienne YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMY J1€HCTBUSIMM:

1) o6menmue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BceX cepax >KM3HH, aKTHBHO y4acTBOBATh B JTHAJIOTE
WIA JAUCKYCCHUH IO CYLIECTBY OOCYXJaeMOH TeMbl (YMEHHUE 3a/laBaTb BOIIPOCHI, BBICKa3bIBATh
CYXJIEHHs] OTHOCHUTEJIBHO BBINOJHEHUs IIpeJUlaraéMoi 3ajadyy, YYUTBIBATH HHTEPECHl U
COIJIACOBAHHOCTD MO3ULUHI IPYTUX YYaCTHUKOB JAUAIOra WIH AUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOLIEHMs, IMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BO3HUKHOBEHUS KOH(PIUKTHBIX CUTYaAllUH, yMETh CMATYaTh KOH(DIMKTHI U
BECTH N1E€PETOBOPBI;

BJIAJIeTh PA3JIMYHBIMU CHIOCO0aMM OOILEHHUS U B3aUMOJEHCTBHSI, MOHUMATh HAMEPEHUS
APYrUX JIOJeH, MPOSIBIATh YBaXKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (hopme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHsI C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOThl IpU
peueHny 61onoruyeckoi mpoOneMbl, 000CHOBBIBATh HEOOXOAMMOCTh PUMEHEHMS IPYIIIOBBIX
(dbopM B3aUMOACHUCTBUS NPH pellieHNH y4eOHOM 3a1auy;

BbIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JICHCTBUH ¢ yd4éTOM OOIIMX MHTEPECOB U
BO3MO’KHOCTEH Ka)KJ0T0 4ieHa KOJUIEKTHUBA;

IPUHUMATh LEJIM COBMECTHOM JEsITEIbHOCTH, OPraHU30BbIBATb U KOOPAMHHUPOBATH
NEeUCTBUSL MO €€ JIOCTM)KEHUIO: COCTaBJATh IJIaH JEHCTBHMH, paclpelensiTh pod ¢ y4E€TOM
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;

OCYIIECTBIISATh IMO3UTHBHOE CTPATETMUYECKOE TIOBEJCHHE B Pa3IUYHBIX CHUTYalUsX,
MPOSIBJISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBiiaieHNe YHUBEPCATbHBIMU PeryJsiTHBHBIMH 1eHCTBUAMU:

1) camoopranu3amnus:



UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHUS MPOOJeM U HMX peleHHs 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;

CaMOCTOSITEJIBHO OCYLIECTBIISITh IO3HABATEIbHYIO JESTEbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BaTCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

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

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 NIMPOKON IpyIUIIMU B Pa3HbIX 00JacTIX
3HAHMH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTeNbHBIN U KyJbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIIETh HAaBBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUMN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedIeKCuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 UX CHUXKEHHIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIU3€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 IMPABO JIPYrUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHbie pe3ynbraThl ocBoeHus nporpammbl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT clieruduueckue st yaeOHoro npeamera «buosorusy HaydyHble 3HAHUS, YMEHUS U
crnocoObl JeMCTBUH 10 OCBOCHMIO, HHTEpIpETalMd U HpeoOpa3oBaHUIO 3HAHWM, BUIbBI
JEeATeNbHOCTH 0 IMOJyYEHUI0 HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX J>KU3HEHHBIX CHUTYallUsX, CBA3aHHbIX C Ouosorueil. B
IporpamMme npeaMeTHbIE Pe3yJIbTaThl PEACTaBIEHbI 110 rojJaM 00yJeHHUs.

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

Cc(OPMHUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOIMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOH €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 COJAEpKaHNE OMOJOrMYECKHX TEPMHHOB M MOHSITHHA: KHU3Hb, KIETKa,
opraHusM, Merabonu3M (0OMEH BEIeCTB M  MpeBpallleHue DJHEPruu), TIoMeocTa3s
(camoperynsmnus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoaykiuus), HACAEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jaraTb OHOJIOTMYECKHE TeOpuu (KJIETOYHas, XpPOMOCOMHAas, 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 )KUBBIM 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
BEIMYMHAMH, OOBSCHEHHE TOJYUYEHHBIX PE3yIbTAaTOB, HCIOJB30BAHHBIX HAYYHBIX MOHSTHM,
TEOPUI U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIb HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISTH CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U DYKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: 0OMEHa BEIIECTB U
MpPEeBpAIllEHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M SHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOKEHHUS, UHAUBUAYAJIbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yYMEHHE NPUMEHSTH MOJyYeHHbIE 3HAHUS JJIs 00bICHEHUS OMOJIOTMYECKUX 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 OKpYKallleld MNPUPOAHON cpene, MOHMMAaHHWE HEeO0OXOIUMOCTU
WCIOJIb30BAHUS JTOCTHKEHUM COBPEMEHHOM OMOJIOTMM U OMOTEXHOJIOTHH s palMOHAIbHOTO
MIPUPO/IOTIOJIL30BAHNUS;

YMEHHE pellaTh »JJIeMEHTapHble TEeHEeTHYeCKHE 3a/Jadyd Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CLEIUIEHHOE HACJEeJI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBaHUS
JUIS TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTH4ecKkue paboThl, cOOMI0aTh MpaBuUiia MpU
paboTe ¢ yueOHBIM U 1a00PaTOPHBIM 000PYIOBAHUEM;

YMEHHME KPUTHYECKH OIICHWBATh U HWHTEPIPETHUPOBaTh HH(OpPMALHIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MH(pOpMAIMH, HAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIEKThl COBPEMEHHBIX
UCCleI0BaHUI B OMOJIOTHH, MEAULIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/JaBaTh COOCTBEHHBIE TIMCBbMEHHBIE M YCTHBIC COOOIIEHHUs, 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 OUOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, pyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COAEPKaHNE OMOJOTUYECKHX TEPMHUHOB U MOHATUINA: BUJI, TIOMYISIHS,
reHo(oHJ, SBONIONMS, [BUXKYIIHE CUIbl  ((aKTOpbI) SBOJIONHUH, MPUCIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa3OBaHUE, OSKOJOTHMYECKHE (PaKTOpPbl, HKOCHCTEMA, MPOJAYLEHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIeNH MUTaHUs, SKOJOrHUecKas mupamMuia, OuoreoreHos, ouocdepa;

yMEHHME H3jaraTh Ouosoruueckue teopund (dBosonuoHHas Teopus Y. JlapBuna,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apo/bliieBoro cxojcrea K. M.
bapa, yepenoBaHus riaBHBIX HampaBiieHU u myted sBomouun A. H. CeseproBa, yueHHs o
6uocdepe B. . BepHasckoro), onpenensats I'paHULbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4yHOTO INO3HAHUS B OMOJIOTMH: HAOIIOJEHUE U ONHMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUM, OpraHM3alus U TMpOBEJCHHE OHOJIOTHYECKOTro
OKCIEPUMEHTA, BBIJBI)KCHHE THIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXIY HCCIEYyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIOJB30BAHHBIX HAYYHBIX IOHSITHI,
TEOPHi U 3aKOHOB, YMEHUE JIeNIaTh BBIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIE TPU3HAKU CTPOEHUS OMOJOTMYECKHX OOBEKTOB: BUOB,
NOMYJSAUN, TNPOAYHEHTOB, KOHCYMEHTOB, PpEIYLIEHTOB, OHOT€OLEHO30B U HKOCHUCTEM,



O0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, ACHCTBHS KOJIOTMYECKHX (aKTOPOB Ha
OpraHMU3MBbl, [IEPEHOCA BEIIECTB U IIOTOKA YHEPTUHU B IKOCUCTEMAX, aHTPOIIOI€HHbIX U3MEHEHUN
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB W OHMOTC€OXMMHUYECKHUX IMKIOB B
ouochepe;

yMEHHUE NMPUMEHSTH MOJTydeHHBIC 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUUECKUX PELIECHUI B IOBCEIHEBHOM JKU3HHU C LIEIbI0 00ecreueHus
0€30MIaCHOCTH CBOETO 3J0POBbS W 3/I0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IrPaMOTHOTO TMOBEJCHMUSI B OKpY)KAIOLIEH MPUPOAHON cpele, NOHMMaHUE HeoOXOIUMOCTU
HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM Onosioruu Juis paloHaIbHOIO
IIPUPO/I0II0JIL30BAHUS;

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

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpakTHUecKue paboThl, COOMOAAaTh MpaBuia Ipu
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME KPUTHYECKHU OILIEHWBATh U WHTEPIPETHUPOBATh HMH(OpPMAIHMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMKA, HAYYHO-TIOMYJISPHbIE MaTepHaibl), paccMaTpUBaTh TJIOO0ATHHBIC
AKOJIOTMYECcKHe MpoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CcO37aBaTh COOCTBEHHBIE TIHChMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m f::g;?;ﬁ:::me PALCIOB M TEM Beero Konrtpoabubie | IlpakTnueckue f)lép;g)cﬂ)ll::;lgbﬂme
padoTsbI padoThI pecypebi
bubmnoreka [JOK
! buonorus kax Hayka 2 0.5 https://m.edsc%g.ru/7f410292
2 JKuBpIe crcTeMBI M UX OpraHU3aLus 1 bubmorexa LHOK
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 M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOIMHU https://m.edsoo.ru/7f41c292
8 PesepBHoe Bpems 1 bubmorexa [IOK
https://m.edso0.ru/7f41c292
OBILIEE 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 DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM udpoBbie
Ne i/ OporpaMMBb pasi Beero Konrpoiabubie | IlpakTuyeckue f)lépg:m ar eJ)'IbeI e
padoTsbI padoThI pecypesI
1 DBOJIIOIIMOHHAS OMOJIOTHS 9 1 Eﬁﬁ/ﬁaﬁicﬂgﬁ/? fa1cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 5 1 EH@I_HOTeKa HOK
ttps://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 9KOJIOTHUECKHE CHCTEMBI 9 bubmorexa [TOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpemst 2 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME



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 KVIACC
No KoJsinyecTBO yacoB Jata JJIeKTPOHHBbIE HU(PPOBHIE
11/_11 Tema ypoka Beero Konrpoasubie | IlpakTuueckue W3yHeHHs o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
bu6mmoreka [{OK
1 buosorus B cuctemMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOM
TIPUPOIBL.

2 IIpakTHyeckas padora Ne 1 1 05 bubnuoreka [JOK
«Mcnonp30BaHKe Pa3IUUHBIX ' https://m.edso0.ru/863e6122
METOJIOB TIPH U3YUCHUHU
OMOJIOTHYECKIX 0OBEKTOBY

3 buosnornueckue cucTeMHl, 1 bu6mmoreka [IOK
MIPOIIECCHI M UX U3yUEHUE https://m.edsoo.ru/863e6564

4 XUMHYECKHH COCTaB KJIETKU. Boma 1 bu6mmoreka [IOK
1 MHHEPaJIbHBIE COJIH https://m.edsoo.ru/863e674e

bu6mmoreka [JOK

5 benku. CocTtaB u cTpoeHHE OCIKOB 1 https://m.eds00.ru/863e6572
depMeHThl — OUOJIOTHYECKHE
KaTajau3aTophbl.

6 JlabopaTopHas padora Ne 1 1 05 bubnnoreka [JOK
«M3yueHne KaTaIuTHYECKOM ' https://m.edso0.ru/863e6b72
AKTUBHOCTH ()epMEHTOB (Ha
MIpUMepe aMuUIa3bl WK KaTaaasbl)»

bubmuoreka [JOK

! YTIeBONEL JIHITHIE! . https://m.edso0.ru/863e6870

bu6mmoreka [JOK

8 Hyxnennosbie kucnotel. ATO 1 https://m.eds00.ru/863e6d5¢

9 Hcropus n MeTO bl N3y4EHUS 1 bu6nuoreka [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

kieTku. Knerounas teopust

https://m.eds00.ru/863e6e88

Knetka kak 1iejoctHas »xuBas

10
cucremMa
Crtpoenue 3ykapuoTUYECKOU
KJIETKH.
.JIIjIlﬁOpaTopHaﬂ padora Ne 2 BuGorexa [IOK
11 ((CISYHCEHE CTPOCHITT KIIETOK 0.5 https://m.edso0.ru/863e6ff0
pacTeHu, KHBOTHBIX, rPHOOB H https://m.edso0.ru/863e716c
OaxkTepuil 101 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpErapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 OBMeH BEILIECTS HIIH META00HIM https://m.edso0.ru/863e766¢
bubnuorexa [JOK
13 PorocurTes. XeMocHHTe3 https://m.edséf).ru/863e7c98
. bu6mmoreka [IOK
14 DHepreTueckuii 0omen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jenenune kaeTku. MuTo3.
15 JlaGoparopHasi padora Ne 3 05 bubnuoreka [JOK
«HabmroneHne MUTO3a B KIETKAX ' https://m.edso0.ru/863e7dc4
KOHYMKA KOpEIIIKa JyKa Ha
FOTOBBIX MUKpOITpENapaTax»
16 Buocunres Oenka. Peakiusa bu6mmoreka [JOK
MATPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
bubmuoreka [JOK
17 Tpancisnus — OMocHHTE3 Oelika https://m.eds00.ru/863e796e
18 Hexnerounsie GopMbI )KU3HU — bubnunoreka [JOK
BUPYCHI https://m.edsoo0.ru/863e7540
bu6mmoreka [JOK
19 ®opMbI pa3MHOXKEHHS OPTaHU3MOB https://m.edso0.ru/863e81b6

https://m.edso0.ru/863e831e



https://m.edsoo.ru/863e6e88
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

bubmuoreka [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpeHueE.

21 JladbopaTopHas pa6ora Ne 4 05 bubnuorexa [JOK
«M3yueHne cTpOCHHUS MOJIOBBIX ' https://m.edso0.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHKpOIIpenapaTax»

29 WnuBuayanbHoe pa3BUTHE bubnnorexa [JOK
OpraHM3MOB https://m.edso0.ru/863e8436
T'eneTnka — H

23 HSCEGJIC”?BGHH(?(?TI? 1/(1) Bubmaotexa LIOK

https://m.edso0.ru/863e862
H3MEHYHNBOCTH
KOHOMEPHOCTH H BaHUS
24 ?I?)I/IZHZK:]I;. ISdi)Horslggilljl?{oae bubmmorexa ITOK
https://m.edso00.ru/863e8878
CKpEIIUBaHNE
s | ermlon: oo B LOK
https://m.edsoo.ru/863e89a4
HacJaeA0BaHUs TPU3HAKOB
CleImieHHO€e HacjaeI0BaHue
MIPU3HAKOB.
o | DaSepmrepnanpators s os B LOK
' https://m.edso0.ru/863e8c60
MOHOTHOPHTHOTO ¥ TUTHOPHIHOTO
CKpEILUBaHUS Y IPO30(UIIBI HA
TOTOBBIX MUKPOIIpEIIapaTax»

27 'enetruka nona. Hacinenosanue bu6mmoreka [JOK
[IPHU3HAKOB, CIEIUIEHHBIX C IOJOM https://m.edso0.ru/863e8c60
M3MeHYnBOCTb.

HenacnencTteenHas U3MEHYUBOCTb.
28 JlabopaTopnasi pabora Ne 6. 0.5 bubmorexa HOK

N3yuenne Moan(puKamoHHON
U3MEHYUBOCTH, IIOCTPOCHUE

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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

BAPUALIMOHHOTO PsAa U
BAPUALIMOHHON KPUBON»

HacnencrBeHHast "3BMEHYMBOCTb.
JladbopaTopHnas padora Ne 7.

bubmmorexa [{OK

29 «AHaIHM3 MyTalMi Y IPpO30PHITBI . 05 https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKPOTIPEIIapaTax»
bubnuorexa [JOK
30 Tenerika Hezoneka . https://m.edsc%g.ru/863e8d78
Pe3epBHbIii ypok. O6001eHne no
31 teMe «HacencTBeHHOCTh | 1
W3MEHUYHUBOCTH OPraHU3MOBY
32 Cenexius Kak HayKa U TpoIece 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/863e9214
33 MeTobl 1 TOCTHXKEHUS CEeTICKITUT 1 bu6mmoreka [IOK
pacTEeHU 1 )KMUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTexHosorus kak oTpacib 1 bubmuorexa [JOK
MIPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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

11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HU(POBHIE

N Tema ypoka Konrpoabubie | IlpakTuuyeckue Aara o0pasoBaTejibHbIe
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUCHUs 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/863ea20e
2 Hcropus pasButHs NpeacTaBiIeHUN 1 bubnnorexa [JOK
00 IBOJTIOINH https://m.edso0.ru/863e9570
bubnuoreka [JOK
3 Muikpoosomors . https://m.edsg)lo.ru/863e9c1e
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIA BUJIA ¥ SBOJTFOITHH.
4 JlaGopaTopnasi padota Ne 1 1 0.5 Eggg?lﬁzzzi?rﬁl%%%w
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHIO»
5 JIBmKymue cuiibl (3JIEMEHTapHBIC 1 bubmuorexa [JOK
(baKTOpBI) SBOIOMUN https://m.edsoo.ru/863e9da4
6 EcrectBennsiii 0TO0Op 1 €10 GOpPMBI 1 ﬁggg?/ﬁzzii?’ﬁ/%%% 40
Pesynbratel sBosIOIUY:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
BUJI000pa30BaHuUE. Eubiorexa [IOK
! JlaboparopHas pagora Ne 2 ! 05 https://m.edscﬁ).ru/863e9fde
«Ornucanue NpucrnocoOIeHHOCTH
OopraHu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
3 Hanpasnenus u nyru 1 bubnuoreka [IOK
MaKpOIBOJIIOIIUU https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BoMONINUN 1
10 Uctopus xu3Hu Ha 3emie u 1

METOMBI €€ HU3YUYCHHA



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

11 I'unoTe3bl NPOUCXOKACHUS KU3HU bubmuoreka [IOK
Ha 3emie https://m.edso0.ru/863ea5a6
12 Pa3BuTue )xu3HM Ha 3emiie 1o 3pam bubnuorexa [JOK
U TIepHOIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATaIlbl 3BOJIIOLUU
PacTUTEIBHOTO U KUBOTHOTO MUDA.
13 IIpakTnueckas padora Ne 1 05 bubnnorexa [JOK
«3yueHne UCKOTIAEMBIX OCTAaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHuil 1 )KUBOTHBIX B
KOJUIEKIIUSIX»
14 CoBpemMeHHas cuctema bubnuoreka [JOK
OpPraHUYeCcKOTro MUpa https://m.edsoo.ru/863ea48e
15 OBOIIONUS YEJIOBEKA BI/I6J'I.I/IOTeKa HOK
(anTpOMOreHe3) https://m.edsoo.ru/863eac2c
16 JiBuxymue cuibl (hakTopsl) bubnuoreka [IOK
aHTPOTIOTEHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTa/IUU IBOJIIOLUU
YyeJoBeKa
18 YenoBeueckue pachkl M IPUPOIHBIE bubmuorexa [JOK
aJlalTalliy YeJI0BEKA https://m.edso0.ru/863eaeca2
Pe3epBHbIii ypok. O6001IeHHE 11O
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE
YKU3HU Ha 3eMJie»
20 DKOJIOTUs KaKk HayKa
Cpenbl 00UTaHUS U PKOJIOTHYECKUE bu6mmoreka [JOK
21
(baxTOpsI https://m.edsoo.ru/863eafec
AbGuoTtnyeckue (HakTopsl.
JlabopaTopnasi pabora Ne 3.
22 «Mopdoonoruueckue 0COOEHHOCTH 05 bubnuoreka [IOK

pacTeHM U3 pa3HbIX MECT
0oOUTaHUSDY.
JlabopaTopHasi paGora Ne 4.

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
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

«BnusiHME cBETAa HA POCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

bu6mmoreka [{OK

23 buorueckue paxroper . https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
TTOTTYJISITAH.

24 IIpakTnueckas padora Ne 2 1 0.5
«IIoIcYET TIOTHOCTHU MOITYJIALUI
pa3HBIX BUJIOB PACTEHUID)

o5 Coo01ecTBa OpraHu3MoB — 1 bubnuoreka [JOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a

26 DKOJOTHUYECKUE CUCTEMBI 1 bubmuorexa [JOK
(9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTen

27 3KOCUCTEMBI. DKOJIOTHYECKHE 1 bubnuorexa [JOK
nupaMuabl. CBOHCTBA SKOCHCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccust

28 [IpupoaHbIEe IKOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCHUCTEMBI

30 buocdepa — rinodanpHas 1 bubmuoreka [JOK
IKOCUCTEMA 3eMIIH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoreka [JOK
orochepsr https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B buochepe 3emiu 1

33 CocyiiecTBoBaHUE IPUPOBI U 1 bubnnoreka [JOK
4eI0BeYCCTBA https://m.edsoo.ru/863ebale
Pe3zepBHbIii ypok. O600111eHNE

34 TeMbl «Coo0I111ecTBa 1 1
9KOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



https://m.edsoo.ru/863eb348
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-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YAEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbHI CETU UHTEPHET
1) Bubmmoreka [{OK https://m.edsoo.ru

2) Poccuiickas anektponHas mkoda https://resh.edu.ru/

3) Ludporoii obpazoBaTeabHBIN pecypc ajs mkou https://www.yaklass.ru

4) ®oxcdopa — oHIalH-1IKOA JUTsl yueHUKOB ¢ 1 o 11 kiaccel, yuntenei u poautenei
https://foxford.ru



https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/




