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HOACHUTEJIbBHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJX0A0B K (opMUpOBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ynbpTaToB 0Oy4eHUsT U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXEHUS 00
o0MmMX HEeTSIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oopaszoBanus B Poccuiickoit denepanum, a Takke MOJIOKESHHS O CHeu(puKe OHoJIoruy,
e 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOJBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPECIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma o Omosioruu naét mpencTaBieHue O ensaX, 00 00mel cTpareruu oOydeHus,
BOCIIMTAaHUS W Pa3BUTHsI OOy4aromuXcs cpencTtBamMu ydeOHoro mpeamera «buomorusy,
ompenenser 00sA3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pPacmpeelieHHe I10
paszenaM M TeMaM, PEKOMEHIYeMYIO IOCIIEA0BaTeIbHOCTh M3yYeHUs YU4eOHOTO MarepHaia C
YI€TOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTELHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaroIXCs.

B mnporpaMme 1O OHOJOTHMHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpPEIMETHBIM M TPEIMETHBIM pe3yibraTam oOydeHHs B (GopMuUpoBaHHH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme no Guonorum (10—11 kiaccel, 6a30BbIli ypOBEHB) peaqn30BaH MPUHIUI
MIPEEMCTBEHHOCTH B HW3YYeHHH OHOJIOTHH, Oiarojaps dYeMy B HEH NpoCMaTpHBaeTcs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMi  JMYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
Mpe/ICTaBICHU O 370pOBOM oOpa3e JKU3HM U OEpeKHBIM OTHOIIEHHEM K OKpYKaromen
npupoaHoii cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIMEOHMOIOTHYECKHX TEOPH, a TakkKe
3HAaHWUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MpOrpaMMe IO OWUOJIOTHM YAEJICHO BHHUMAHUE HCIOJIb30BAHUIO MOJIyYEHHBIX
3HAHWUN B IOBCEIHEBHOM KU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPODUIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YEJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUS HKOJIOTUYECKH 11€7IeCO00pa3HOTO MOBEACHHS B OKpY)KAIOIIeH MPUPOJHON cpere,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM JEATEIBHOCTH YEJOBeKa Ha COCTOSIHHME MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJAHON HaAMpaBJIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTBIO 0OECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHoe Mecto. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCSA NPEJACTABICHUNA O HAyYHOW KapTUHE MHPAa,
pacmupsieT 1 060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTIIMYUTENbHBIX PU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOIIOLMHU, CO3MaET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOH TMPHUPOJIHI,
¢dopmupoBaHus (YHKIHMOHAIBHON I'pPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe30macHOro obpasa
KHU3HH, SKOJIOTHYECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

bonpimoe 3HaueHme OHWONOTHS UMEET TaKkKe s PElIeHUs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 3aJau CpeHEro oo1iero oopa3oBaHus, conuanu3aluu odyyaromuxcs. M3yuenue
ouonorun oOecrieunBaeT yCIIOBHUS TUIst (hopMupoBaHus HMHTEJUIEKTYalbHBIX,
KOMMYHHKAITUOHHBIX M WH(POPMAIMOHHBIX HABBIKOB, ICTETHUYECKON KYIbTYpBI, CIIOCOOCTBYET
WHTETrpanui OMOJOTHYECKUX 3HAHWUW C MPEJCTABICHUSMH U3 JAPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. Ha3BaHHBIE MMOJIOKEHUS O IPEeTHA3HAYCHUH YI€OHOTO



npeamera «buosoTHs» COCTAaBWIIM OCHOBY Ui OIpPENENeHUs IMOAXO0J0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJIEPKAHMS, IPEACTABICHHOTO B IPOTpamMMe Mo OHOJIOTHH.

OTt60p conepkanus yueOHOTO Tipeamera «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3ULUH KyJIbTYpOCOOOpPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOy4YaroUIUecs AOJKHBI
OCBOUTH 3HAHMS M YMEHHA, 3HAYUMbIC 11 (pOpMUpPOBaHMS OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKA B OKpYXKAIOLIEH NPUPOAHON cpene, BOCTpeOOBAaHHBIE B
MTOBCETHEBHOM KU3HU U MPAKTUYECKOU nesTebHOCTH. Oc000e MECTO B ATOH CHUCTEME 3HAHUI
3aHUMAIOT D3JIEMEHTBHI COJCpPXKAaHWSA, KOTOPbIE CIY)KaT OCHOBOH st  (OPMHPOBAHHUS
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OPHUEHTAIUX JINYHOCTH, CIIOCOOCTBYIOIINX I'yMaHHU3AIMH OMOIOTUYECKOTO 00pa30BaHHUS.

CrpykTypupoBaHUE cOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Io OuoJioruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS] 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W DSBOJIOLMHM. B cOOTBETCTBMM C 3TUM B
CTPYKType yueOHOro npeamera «brosiorus» BbIIENEHBI CIENYIOIMINE COJIepKaTeNbHbIEe JTUHUU:
«buonorus kak Hayka. MeTo/pl HAy4HOTO NO3HaHUs», «KieTka kak Onojiorndyeckas CUCTEMa,
«Opranusm kak Ouosiorudeckas cucreMay, «CucTteMa U MHOTOOOpa3ue OpraHuyeckoro Mupay,
«IBOJIOLUS JKUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYIITHUE UM 3aKOHOMEPHOCTH.

Henp uszydyenus yudebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIeHUE
OOYyJarOIIMMHUCS 3HAHUSMH O CTPYKTYPHO-(OYHKIIMOHAJIBLHON OpraHU3allMk J>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 u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHMYECKUX TEOpHUAX, YUYCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiaxX, CIYXallUX OCHOBOM sl (popMHpOBaHHS
MPE/ICTAaBJICHU O EeCTEeCTBEHHO-HAYyYHOW KapTHHE MHpa, O METOJaX Hay4HOro MO3HaHWS,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OMOJIOTUY;

(dbopMmupoBaHre y OOyJaroIIMXCSl TO3HABATEIbHBIX, MHTEIJICKTYalbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHaaKn3a JaHHBIX O IMYTSIX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3IJISJIOB,
UJeH U MoAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHME Yy oOOydaromuxcss oOmei KyiabTypbl, (YHKIHMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBJICHUS OKPY)KAIOIIET0 MHpA XUBOU MPUPOJBI HA
OCHOBAHUU 3HAHUI1 U OTIBITA, MTOTYYECHHBIX IPH U3YYCHUH OUOJIOTUH;

(dbopmupoBaHre y 0OOy4aroIIMXCsl YMEHHH WUIIOCTPUPOBATh 3HAYEHHE OHMOJOTHYECKHX
3HAHUA B TMPAKTUYECKOW JESITETbHOCTH YENOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULHUHCKHUX
TEXHOJIOTUH 1 arpoOUOTEXHOJIOTHIA;

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

OCO3HAHHE LIEHHOCTU OMOJOTUYECKHX 3HAHWM ISl TIOBBIIMICHUS YPOBHS SKOJIOTUYECKOM
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHWW U YMEHUW B TMOBCEJIHEBHOW >XWU3HU JJIS OLEHKHU
MOCIIE/ICTBUI CBOEHM JEATENbHOCTH 1O OTHOIIEHHIO K OKpYXarlled cpenae, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOIOAEHUE MEp MPODUITAKTHKH 3a00JI€BaHHH.

B cucreme cpennero obuiero odpasoBanusi «buosnorus», usydaemas Ha 6a30BOM YpOBHE,
SBIISETCA 00s3aTeIbHBIM YY€OHBIM MHPEIMETOM, BXOISIIMM B COCTaB MpPEeIMETHOW oO0macTu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jlnist u3ydyeHus 6uosioruu Ha 6a30BOM YpOBHE CpeAHEro oouiero o0pa3oBaHUs OTBOIAUTCS
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. buoJsiorusi 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.

MeTo1bl T03HAHUS KUBOM MPUPOAbI (HAOII0IEHUE, SIKCIIEPUMEHT, OITMCAaHUE, U3MEPEHHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabmuis! u cxembl: «MeTo bl TO3HAHUS KUBON IPUPOIBI».

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 MPHUPO/IbI.

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

JdemoHncTpaumnu:

Tabmuupl u cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHU OpPraHU3AIMH >KHUBOM
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 BOJbI M MHUHEpaIbHBIX BeELIECTB B KieTke. [logmepkaHue OCMOTHYECKOTO
OanaHca.

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

@®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otimuuss  ¢GepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpOB.

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, OCJIKOB U JMIUIOB 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 reneruueckuii 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: 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, SPHIIIKO. 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 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», «CTpoeHne 3yKapruoTHYECKON
KIeTKn», «CTpO€HuE >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPHUOTHYECKON KIETKW», «CTpOEHHUE S/Ipa KIETKW», «YTIEBOABDY, «JIumuasn.

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 padota Ne 2. «M3yueHue CTpoeHUs KIETOK pPACTEHUH, XUBOTHBIX W
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTabosu3M. AccuMwisanus (TUTaCTUYECKH OOMeEH) |
TUCCUMMIISALIUSA (PHEpreThUecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca MeTabonusma. Poib
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 TeMHOBas (Qa3pl ¢GoTocuHTe3a. Peakiuu QorocuHTtesa.
D¢ddextuBHOCTD PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3Upyolue OakTepuu. 3HaueHHWE XEMOCHHTE3a JUId JKU3HU 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
dbochopunupoBanue. DPPHEKTUBHOCTh SHEPTETHIESCKOTO OOMEHa.

Peakiun wmatpuuHoro cuHresza. l'eHernueckas wuHpopmamms u JHK. Peanmzanus
reHeTHuYecKoi MHQopMmaluu B KieTke. ['eHeTHuecKuil KoJ U ero CBOMCTBA. TpaHCKpHUIIIHS —
Matpuunblii cuate3 PHK. Tpancnsauus — 6uocunres Oenka. Jtansl TpaHchsiuu. 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 BUpYycaMH. Bupyc uMmMyHoaeguInTa YenoBeKa

(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 cxemsl: «Tunmbel  nutaHus», «Metabommsm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuil oomen», «Xiopomaact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHkumonupoBanue reHay, «CuHTe3 Oenka», «leHermyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Ctpoenne wu xu3HeHHbId 1wk Bupyca CIIW[la, OGaxrtepuodaray,
«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, Wiau KU3HEHHBIM 1ukn kinetku. Mutepdasa u mwuros. Ilpomeccsl,
npoTtekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. JMIUIOMAHBIM U TAIUIOUAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckne OCHOBBI pa3MHOMXKEHUS U MHAWBUIYaIbHOTO 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: JIeJIeHHE HaJlBO€, TOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHHeE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €TI0 3HAYCHHUE IS
CEJICKIINH.

ITonoBoe pa3MHOXKeEHME, €ro OTINYHUSA OT OECIOJIOTrO.

Meiio3. Craguum meno3za. [Ipoueccel, mpoucxonsdimue Ha craausx meiosza. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaUEHUE MEH03a.

I'ameTorenes — npouecc 00pa3oBaHMsl MOJIOBBIX KIETOK y *KHBOTHBIX. [l0oJI0BBIE JKene3bl:
CEMEHHUKU M sSMYHUKHU. OOpa3oBaHuE M pa3BUTHUE IOJOBBIX KJIETOK — raMmer (CrepMaTo30uf,
AWLEKIeTKa) — cHepMaToreHe3 M oBoreHed. (OCOOEHHOCTH CTPOCHMs SHLEKIETOK MU
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (dPMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOIO PAa3BUTHUA y IO3BOHOYHBIX MXUBOTHBIX: JApOOJICHHE, TracTpyssilus,
opraHoreses. IloctamOpuonansHoe pa3Buthe. THIbl NOCTAIMOPUOHAIBHOIO PA3BUTHA: NPSIMOE,
HenpsMoe (IMYMHOYHOE). BimsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CHOCOOHBIE
BBI3bIBATh BPOXKIEHHBIE YPOJCTBA.

Poct n passutue pacreHuil. OHTOreHe3 UBETKOBOIO PACTEHHUS: CTPOCHUE CEMEHU, CTaIuH
pa3BUTHSL.

JdemMoHcTpanum:

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

OO6opynoBaHue: MHUKPOCKON, MHKporpenapatbl «CrepMaTo30uAbl MIIEKOIMTAIOIIETO»,
«Sliinexnerka MiekonurTammero», «KapuokuHes B KIETKaX KOpeHIKa JIyKa», MarHUTHAas
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 MUKpOIIpenapaTax.



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
AMOPHUOJIOTUN B CTAHOBJIICHUH T€HETUKU. BKIaJl pOCCUNCKHUX U 3apyOe)KHBIX YIEHBIX B PA3BUTHE
reHeTUKH. MeToapl TeHETHKUA (TUOPUAOJOTUYECKUN, UUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE OHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJEOBaHWsA  MPU3HAKOB, ycTaHoBieHHble [. Menuaenem.
MonoruOpuaHOe CKpemrBaHue. 3aK0H eIMHO-00pa3usi TMOPUIOB IEepBOro mokoieHus. [IpaBmino
JTOMUHUPOBaHUS. 3aKOH pacuierieHus npu3HakoB. [mmore3a umcrtotel ramer. [lomHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe CKpelMBaHUE. 3aKOH HE3aBUCHMOTO  HACJIeIOBaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI IUTHUOPUAHOTO CKpENIMBaHUS. AHAIU3UPYIONIEEC CKPEIIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS IS ONIPEACIICHUs] TEHOTHIIA 0COOH.

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

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | eHETHYIECKHE KapThI.

I'eneTnka nosia. XpoMOCOMHOE OIpENENIeHHE 1M0JIa. AYTOCOMBI U INOJOBBIE XPOMOCOMBI.
l'omorametHele W TeTeporaMeTHBIC OpraHW3Mbl. HaciiemoBaHwe NTPU3HAKOB, CIEIUICHHBIX C
MOJIOM.

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

HacnenctBenHnasi, uiyM reHoTUNHUYecKas, "3MeHUYUBOCTh. KoMOMHATHUBHAS W3MEHYMBOCTD.
Meiio3 W MOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOM W3MEHUYMBOCTH. MyTalmoHHAast
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 uenoseka. Kapuotum uyenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealorTnYeckuii, OJIM3HELUOBBIM, IMTOr€HETUYECKHH, OHOXMMHYECKUN, MOJEKYJISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONIpENEJeHUE TIEHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TreHOTUIIMPOBaHUEe, B ToOM uucie ¢ nomouibpio [IIIP-ananu3za. HacnencrBennsie 3a0oJieBaHUS
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HH C  HACIHEACTBEHHON  MPEeIpacroiokKeHHOCTHIO,
XpoMocoMHbIe OosiesHu. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMIBI 310pOBOrO 00pa3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEUCHUS] TeHETHYECKUX
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. . BaBuos.

Tabmuisl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacUIeIUVIEeHUsI M €ro LUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemiuBanue», «l{uTomornyeckue OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meno3s», «B3anmMoaeicTBue amienbHbIX T'€HOBY, «I €eHETHUEeCKUEe KapThl paCTEHUM, JKUBOTHBIX
u 4yenoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH HACJIEJIOBAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukaimoHHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-gakropa», «['eHeTHKa TPy KpoBW», «MyTalMOHHas
W3MEHYUBOCTHY.



O6opynoBanue: MojaeIH-amIuInKanuu «MoOHOTHOpHUIHOE CKpermmBanue», «HemomHoe
noMuHupoBaHuey, «urnbpugnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapar «Jlpo3odwmia» (Hopma, myranuu GopMbl KPBUILEB M OKPACKU Tema), repOapuii
«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. «M3yueHne Moau(pHUKAITMOHHON W3MEHYUBOCTH, MOCTPOCHHE
BAPUALIMOHHOTO PAJa U BApUALIMOHHON KPUBON».

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

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

Tema 7. Cenexkuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTUM.

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

CoBpeMeHHBIE METOJbI CeNeKINU. MacCOBBIM M MHIUBUAYATbHBIM OTOOPHI B CENEKIIMH
pacteHui 1 KUBOTHBIX. OTleHKa dKCTephepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — WHOPHIUHT.
Uucras muuua. CkpendBaHWe YHCTHIX JHHWA. ['erepo3uc, wuiaM ruOpuaHas Cuia.
HepoactBennoe ckpemmBanue — ayrOpuauar. OtnanéHHas ruOpuan3anus U e€ YCIEeXH.
HckyccTBEHHBI MyTareHe3 W IMOJYyYECHHE MOJUILIONI0B. JlOCTHIKEHUSI CEJIEKUHUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHNU3MOB.

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

JleMoHCTpauu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypus, I'. /I. Kapneuenko, M. ®@. NBaHOB.

Tabmuipl u cxembl: kapra «LleHTpbl HPOUCXOXKIEHUS M MHOT0o0pasus KyJIbTYpPHBIX
pactenuii», «Ilopoasl 1OMamHUX )XKUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHU», «OTnanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. HWBanoBa», «llomummongus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble M IPAKTUYECKUE PA0OTHI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTIDKEHUS CEJCKIMU PACTeHUN M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBooMOHHAS 0MOJIOTHS.

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

CBuIETENbLCTBA HBONIONMM. IlaIeOHTOJNIOTHYECKHE: TIOCIEI0BATENLHOCTh IOSIBJICHUS
BHJIOB B TAJICOHTOJIOTHUECKOH JIeTOMHCH, TIepexoanbie ¢popMel. buoreorpagudeckue: cxoacTBoO
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.



DOMOpHOJIOTHYECKUE: CXOJCTBA M Pa3IMyusi 3MOPHMOHOB PA3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIIbBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTUYHbIE, PYJUMEHTApHbIE OPraHbl,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO MEXAaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomroumonHas Tteopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHMS JapBHHU3MA.
JIBIDKyIIME CHJIBI  OBOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIPH
OTPaHMUYEHHOCTH PECYpPCOB, HEONpENeNEHHAas H3MEHYMBOCTh, OOpb0Oa 3a CyIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJI0KEHHUS.

Muxkposomtorus. [lomynsus kak equHuIa BUAA U 3BOJIIOLUU.

JBwxymue cuibl ((pakTOphl) BOJIOMUU BUJIOB B MpUpoJe. MyTallMOHHBIN Mpolecc U
KOMOMHATHBHasT M3MEHUYMBOCTh. [lomymsivoHHble BONHBI M Jpeld renoB. Mzomsiuus u
MUTPALIKSL.

EctectBennslii oTOOp — HampaBisiouuil ¢gaxtop sBojoLUA. DOPMBI €CTECTBEHHOIO
oTbOopa.

[IprcnocobaeHHOCTh OPraHu3MOB Kak pe3yiabTaT 3Bostonuu. [Ipumepsl npucnocoOiaeHuit
y Opranu3moB. ApoMop(}o3bl U UIMO0-adaNTalNH.

Bun u BupooOpazoBanue. Kputepuu Buma. OcHOBHbIE (GOpMBI BHI000pa30BaHUS:
reorpauyeckoe, 3K0JI0rHYECcKOe.

Maxkpossomtonus. @opMbl 3BOJIONUU: (GUIETUYECKas, TUBEPreHTHAas, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocTh 3BOMIOIHH.

[IpoucxoxaeHue  OT  HECHENHAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytormias
crienuanu3anus. AJanTABHAS paIdaIius.
JdemoHncTpaumnu:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, D.
I'exkxens, @. Mromiep, A. H. CeBepiios.

Tabmuupl u cxembl: «Pa3BuTHE OpraHMYeckoro wmupa Ha 3emiie», «3apoJbIin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Popmbl OOpbOBI 32 CYyLIECTBOBAHUEY,
«EctecTtBeHHBIl  0TOOP», «MHOTOOOpa3we COPTOB pacTeHuit», «MHOTrooOpasue Mopos
YKUBOTHBIX», «[Tomymsiiumy, «MyraunoHnHas U3MEHYUBOCTBY, «ApoMopdho3bI»,
«Unnoanantamum», «OOmas aereHepauus», «/Bmwxkyiue cuisl 3Bosonun», «Kapra-cxema
Mapuipyra nyremectBus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bugoo0pa3oBaHue», « IKOJIOTHYECKOE BUI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKPACcKu, HAOOP IJI0JI0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJIENb «OCHOBHBIE
HaIpPaBJICHUS YBOJIIOLUNY, 00bEMHAs MoieNb «CTpOEHKE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuieKIus «DOpMBI COXPAHHOCTH HMCKOIAE€MBbIX
KUBOTHBIX U PACTeHMI», Mojenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE MpenaparThbl
«Pa3Butue Hacexkomoroy», «Pa3BuTHe nArymkuw», MukpornpemnapaT «/poszoduna» (HOpMma,
MyTanuu GopMbI KPbUILEB U OKPACKHU TeJa).

JlaGopaTopHble H IpaKTUYecKue padoThbi:

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

JlaboparopHas pabora Ne 2. «OmucaHue TNPUCIOCOONIEHHOCTH OpraHm3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHME M pa3BUTHE *KM3HU HA 3em.Ie.

JloHay4yHble TIPEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOWoreHe3 M MaHCIepMHs. XUMHUYecKas SBOIIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3 HEOPraHWYEeCKUX. OKCIEPUMEHTAIbHOE  MOJATBEPKJCHUE
XUMHYECKOH sBomonnK. HadanpHble dTanel 6uonornueckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BO3HHUKHOBEHHE MPOTOKIETKH. [lepBbie KIETKH 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 OJIbHBIN, IEPMCKHMN.

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

Kaiino3oiickas 3pa v €€ nepuo/abl: MaJIEOr€HOBbIA, HEON€HOBbIN, aHTPOIIOT€HOBBI .

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 3BoJitoLuu. OCHOBHbIE CHUCTEMAaTHYECKUE
IPYIIbl OPraHU3MOB.

OBOJIOLMS  ueloBeKa. AHTpOmoyiorust Kak Hayka. Pa3BuThe npeacTaBieHUd O
MIPOUCXOXKICHUN YeloBeKa. MeToibl u3ydeHus: anTponorene3a. CxoAcTBa U pa3inyMsl 4eJoBeKa
1 ’KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHE YETOBEKa.

JBuxymue cunbl (QakTopel) aHTpomoreHesa. HaciencrBeHHass HM3MEHYHMBOCTh H
ecTecTBeHHbIN 0TOOP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcCHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONMUTEKH, YETOBEK yMeIbIi,
UYenosek mnpsmoxoadamuii, YenoBek HeaHAepTanbCckui, YenoBek pasyMHbId. Haxonku
HCKOIAEMBIX OCTaTKOB, BpeMs CYILIECTBOBaHHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Uenoseueckne packl. OCHOBHBIE OOJBIINE PAchl: €BPOINEOWHAs (€Bpa3HiicKas), HETpo-
aBcTpajionHas  (9KBaTOpHalibHasl), MOHTOJIOMIHas  (a3MaTCKo-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.

Tabmuupl u cxembl: «Bo3uukHoBeHHEe COMHEYHOU CHCTEMBI», «Pa3BUTHE OpraHMYEeCcKOro
mupa», «PactutenbHas knetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMEeHHasl CHUCTeEMa OpPraHUYecKOro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEepT CTPOECHUS
YelloBeKa M 4YeJOBEKOOOpas3HbIX 00e3biH», «OCHOBHBIE MECTa IMaJCOHTOJOTHUYECKUX HaXOJOK
MPEAKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHenmme moau», «/peBHue moam», «IlepBbie
COBPEMEHHBIE JIIAW», «UeloBeuecKre pachbi».

Ob6opynosanue: wmymsbku — «l[Ipoucxoxaenue denoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMAHbOHIIA), CIEHKHA WM U300pakKeHHs] KAMEHHBIX OPYIHii
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI, pyOmsia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KOJUIeKUIHUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

[Ipaktuueckas padorta Ne 1. «M3ydeHne HCKOMAaEMbIX OCTaTKOB PACTEHUMN U KUBOTHBIX B
KOJUIEKLIHSIX».

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

Tema 3. OpranusMsbl M OKpPYKaloIas cpeaa.

OKoJorusl Kak Hayka. 3ajadyd M pa3felibl dKOJOTMH. MeEToapl 3KOJOTHYECKHX
UCCIIEIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

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

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOreHHbIE. JlelicTBHE SKOJIOTHUECKUX (PaKTOPOB HAa OPTaHU3MBI.

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



buotndeckne  daktopbl. Buasl OMOTHYECKHMX  B3aUMOJCWCTBHA:  KOHKYPCHIIHS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKUX
B3aUMO/ICHCTBUI 17151 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

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

JdemoHncTpaumnu:

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

Tabmuuer u cxemsl: kapra «IIpupoaasie 30HbI 3eMium», «Cpeapl OOMTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJSILIUU
uHpy3opuu-Tydenbkn», «llumessie nenm».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «Mopdosiornueckre 0COOEHHOCTH PaCTECHUI 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. CooluiecTBa U 3K0JI0IHYECKHE CHCTEMBI.

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

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3kocucreMe U OHOreOlEHO3E.
OyYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: TPOJAYLEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILIEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNH 3KOCUCTEMBI: OHoOMacca,
MPOIYKIHS. DKOJIOTUYECKHE NHpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OnomMacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, caMoperynsauus, pazsutue. Cykueccus.

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

AHTPOTIOTEHHBIE AKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpOodKocHucTeMbl. buonorudyeckoe 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 BemiectBo u ero (ynkuun. OcobeHHOCTH Ouochepsl Kak rio0aabHON AKOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B buocdepe.

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

UYenoseuecTBo B Onocdepe 3emiu. AHTpoNOreHHble n3MeHeHus: B 6uocdepe. ['modanbHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanue Ipupoisl U yenoedecTBa. CoxpaHeHne OMopa3HO0Opa3us Kak OCHOBA
ycroiunBoctu 6uocdepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOJAHBIMU PECypcamMH U UX
ucnojib3oBaHue. JlocTmkeHuss OMOJIOTHU U OXpaHa MPHUPO/IBL.

JdeMoncTpanum:

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

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupoansie
coobmectBay, «llemu mnutanus», «Ikonoruueckas nupamuaay, «buochepa u uenoBexy,
«JKOCHCTEMA IIMPOKOJUCTBEHHOIO Jeca», «IJKOCHCTEMA XBOMHOro Jseca», «buoueHo3
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JEHCTBUS HA IPUPOLY»,
«BaxHelilne WCTOYHHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boay», «llouBa — BaxHeiimias
cocraBistomas onocheps», «DakTopsl nerpaganuu mousy, «llapaukoBsril apdexT», «DakTopsl
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 OMOIICHO3BI», repoapuii
«PacturenpHble  coolmiecTBa», Koiuiekuuu — «buomeno3y», «Bpeaurenn — BaKHEHIIMX
CEeNIbCKOXO3SUCTBEHHBIX KYJABTYp», TepOapuM M KOJUIGKIMM PACTCHHH M  >KUBOTHBIX,
MIPUHAUIEKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIlaM 0JHOro Bujaa, KpacHas kHura Poccuiickoin
®enepanyn, n300paKeHUs] OXPaHIEMbIX BUIOB PACTEHUH W KUBOTHBIX.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 BUOJIOTUA
HA BA30BOM YPOBHE CPEJJHEI'O OBILIIET'O OBPA30BAHUA

Cornacho ®I'OC COO, ycraHaBauBarTcs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMuCs MPOrpaMM CpeHEero oomero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

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

JIM4HOCTHEIE PE3YIbTATBl OCBOCHHA MPEAMCETA «buonorus» JOCTUTAKOTCA B C€AUHCTBEC
y‘-Ie6HOI\/’I U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBTYPHBIMU, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmIecTBe TpaBWJIAMH W HOPMaMH TIOBEJACHHS M CIIOCOOCTBYIOT IIpoIleccaM CaMOTIO3HAHWS,
CaMOBOCIIMTAaHUA W CaMOPAa3BUTHUSA, Pa3BUTHUA BHYTpeHHeI\/’I MO3nOHUU JIMYHOCTHU, IMAaTPpUOTHU3MaA,
YBaXEHMsI K 3aKOHY M TNPABOMOPSAKY, YENOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHMs, OEpEeKHOT0  OTHOIICHHWA K  KyJbTypHOMY  HAcIEAUI0 M TPAIULHIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buonaorus» MOMKHBI OTpakaTh
TOTOBHOCTh M CITIOCOOHOCTH O0YJaloNIuXCsi PyKOBOIACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAJUIUOHHBIM IEHHOCTSM POCCHMCKOrO  OOIEecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENLHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN J€ATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaIaHCKOro BOCIIUTAHMS:

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

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

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JEATEIHHOCTH 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 OOBICHITH €€;

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 HCCIENIOBATENIbCKUX 3a/1ad, YBAKUTEIHHOTO OTHOLIEHUS K MHEHUIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJIEP>KAHUS;

TOTOBHOCTh K TYMAaHUTAPHOMN M BOJOHTEPCKON NS TENLHOCTH;

2) NaTpuOTHYECKOr0 BOCIIUTAHUSA:



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

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUI0 M MaMSATHUKAM IPUPOJIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIOCOOHOCTh OIICHMBATH BKJIAJ POCCHICKMX YUYEHBIX B CTAaHOBJICHHWE W Pa3BHTHE
OMOJIOTHH, TOHUMAHWSI 3HAUYCHUsI OMOJIOTHH B IIO3HAHUU 3aKOHOB TIPUPO/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(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYICH
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 IEHHOCTEH CEMEWHOMN KU3HU B COOTBETCTBUM C TPAJUIIMSIMH HapOJIOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

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

MMOHUMAaHHUE SMOITMOHAIBHOTO BO3JCHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

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

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

MMOHMMAaHHE U peau3alys 370pOoBoro u O6e3omacHOro odpasa )U3HH (310pOBOE NMUTAHUE,
coOrofieHre TUTHeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHasi (¢u3nyeckass AaKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U ICUXUUECKOMY 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,
HAapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

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

HMHTEpEC K pa3iMyHbIM cdepaM MpoPecCHOHAIBHON AESITeNbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIH BBIOOp Oynymiel mpodeccuu u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

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

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11e1ecO000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMUS;

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

OCO3HaHHKE TTI00aTHFHOTO XapaKTepa KOJOTHIECKUX 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 COXPAHEHHWE DPABHOBECUS B 3KOCHUCTEMAX,
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
MIPaKTUYECKON JESITEIbHOCTH HKOJIOTMUECKOM HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

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

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/IJaHUH LIEJI0CTHOTO MPEJICTaBICHUs 00 OKpYKaroleM
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 YPOBHSI Pa3BUTHUSl MEIULIMHBI, CO3[JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpooOieMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATBHBIX
HKOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, pAllUOHATHLHOMY
MCIO0JIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKMX 3HAHUU B LIEJISX MOBBIIMICHUS 00IIen
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHAIbHON
TPaMOTHOCTH 0OydJaroImuXxcs, PopMHUPYyEMO TPH U3YICHUH OMOJIOTHH,

MMOHMMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMmble 3HAHUS I aHajau3a U OOBSCHEHHS SBIICHUMN
OKPY)KAIOIIET0 MHUpPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHUE JienaTh OOOCHOBAaHHBIE
3aKJIIOUEHUSI HAa OCHOBE HAy4YHBIX (DAaKTOB M MMEIOUIMXCS JAHHBIX C ILENIbI0 MOJy4yeHUs
JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAaHHE IICHHOCTH HAayYHOU NEeSATeNbHOCTH, TOTOBHOCTh OCYLIECTBIISTH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TeIbHOCTh MHIUBUIYAIBHO 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 HayKax (BCH_[CCTBO, 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, peFYJ'I}ITI/IBHBIC), 06CCHC‘-II/IB8.IOU_II/IG



(dopmupoBanre (YHKIMOHAIBHONW T'PAMOTHOCTH M COIMAIBLHOW KOMIIETEHIIMU OOYUYaIOITUXCS,
COCOOHOCTh oOyJaromuxcs UCII0JIb30BATh OCBOEHHBIE MEXAUCLUIIIIMHAPHBIE,
MHUPOBO33pPEHYECKHE 3HAHHMS W YHHBEpCaJlbHble y4deOHbIE ACHCTBUS B IO3HABATEILHOW H
COLIMAJIBHON ITPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OCBOSHHS IPOrpaMMBbl CpenHero oOmero oOpa3oBaHuUs
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBeEPCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSITEIEHO (OPMYIIMPOBATh M AaKTYyaJH3UPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIO0JIb30BAaTh IMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIIEHUS (aHAIu3a,
CHUHTE3a, CpaBHEHUs, KilaccuuKanuy, 0000IIeHus), pacKpbIBaTh CMBICA OHMOJIOTMYECKUX
MOHATHUH (BBIAETATH UX XapaKTepHbIE MPU3HAKK, YCTAaHABIUBATh CBSA3U C IPYTUMHU MOHATHIMM);

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 pACCYXKIEHHUS (MHIYKTUBHBIC, JCIYKTHBHBIE, IO AaHAJOTHUH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUUS B PacCMAaTPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

MPUMEHTh CXEMHO-MOJIEIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOIIIEHUH B W3Y4aeMBIX OMOJOTHYECKHX OOBEKTaxX, a TakKe MPOTHBOPEUYHA pa3HOTO poja,
BBISIBJIEHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

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

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3yJAbTAaTOB LEISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

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

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE IeHCTBHS:

BJIaJIETh HABBIKAMHU Y4eOHO-HCCIIEI0BATENIbCKON U MPOEKTHOM AesITeNbHOCTH, HaBbIKAMU
paspelieHus npodieM, CIOCOOHOCThI0O U TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY MOUCKY METOJOB
pelIeHUs MPAKTUYECKHUX 3a/a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB IMO3HAHUS;

HCIOJIb30BaTh Pa3UYHbIE BUABI JEATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpPIpETAINH, MPeOoOPa30BAHUI0 M MPUMEHEHUIO B YYEOHBIX CHUTYallMsX, B TOM 4YHCIE MPHU
CO3JaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

(dhopMHpOBaTh HAYYHBIA THI MBIILJICHUS, BIAJAETh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
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, HaxXOAUThb AapryMEHThl JUIsl J10Ka3aTelIbCTBA CBOUX YTBEPKICHMH,
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 MPHOOPETEHHBIN OIIBIT;

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;

BBIIBUTaTh HOBBIC HJIEHM, MpeUlaraTb OpPUTMHAIBHBIC TOIXOJbl U PELICHHS, CTABUTh
npoOsIeMBbl U 3a/1a4u, IOTYCKAIOIIUE aJIbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

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

(dbopMynHpOBaTh 3ampochl U TPUMEHATH pPa3IUYHBIE METOIBl TPH TIOMCKE 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 BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIEHUS OHOJOrHYEeCKOn
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

HCII0JIb30BAaTh HAayYHbIN S3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOJOrHYecKou
nHpopmalren: NPUMEHITh XUMUYECKUE, (PU3NYECKUE W MaTeMaTH4YeCKHE 3HAKU U CUMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W TMpPeoOpa30oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

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

Ogiaienne YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMY JI€HCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHaliore
WIM TUCKYCCHUHU TIO0 CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJCHHUS OTHOCHUTEIIbHO BBIMOJHEHHSI Npe/yiaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
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 B3aHMMOJCHCTBHS, MOHHUMATh HaMepEHUs
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 TEMATHKy M METOJbI COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX WHTEPECOB 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, 00CYKIaTh Pe3yJIbTaThl COBMECTHOMN 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 TMO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PAa3JIMYHBIX CHUTYalHsX,
MPOSIBJISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBiiaieHNe YHUBEPCATbHBIMU PeryJsiTHBHBIMH 1eHCTBUAMU:

1) camoopranu3amnus:



UCIOJb30BaTh OWOJIOTHUYECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM U HUX 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;

CaMOCTOSITEIIBHO OCYIIECTBIISATh TO3HABATENFHYIO AEATEIBHOCTD, BBISABISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BaTCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

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

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKON 3PYTUIIMHN B pa3HbIX 00JaCcTIX
3HAHMH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTeNbHBIN U KyJbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaKk OCO3HAHUS COBEpIIAeMbIX ACHCTBUIM
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 IPYTUX IIPU aHAIHU3€E PE3YJIbTaTOB ACATECIbHOCTH;

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 MPaABO JPYrHX Ha OIINOKH;

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
cnocoObl JeMCTBUH IO OCBOEHHMIO, MHTEpHpETalMM U HpeoOpa3oBaHUIO 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
IporpamMmme IpeJMeTHbIE PEe3yJIbTaThl PEACTaBIICHbI 110 roJlaM 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
€CTECTBEHHbBIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa 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 COJAEp’KaHUE OMOJIOTMYECKMX TEPMHHOB M MOHATUH: KU3HB, KIIETKA,
opraHusM, Merabonu3sM (0OMeH BeIecTB M  IpEBpalleHHe HHEpPruu), TIoMeocTa3s
(camoperynsmnus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoaykiuus), HACAEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE Wu3jaraTb OHOJOIMYECKHE TEeOpuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHAas,
LEHTpaJIbHas J0TMa MOJEKYyIsipHOW Ouosorum), 3akonsl (I. Mennens, T. Moprana, H. W.



BaBuioBa) u yuenus (0 neHTpax MHOT00o0Opas3usi 1 MPOMCXOXKACHUS KyIbTypHBIX pacTtenuid H. 1.
BasuiioBa), onpenensaTs rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BIaJIeTh METOJaMH HAyYHOTO TNO3HAHUS B OMOJIOTMH: HAOIIOACHUE W ONHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHM3alUsi U [POBEACHHE OHOJIOTHYECKOTO
9KCHEPUMEHTA, BBIJBM)KEHUE TMIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX PpEe3Yy/lbTaTOB, HCIOJIb30BAaHHBIX HAyYHBIX IOHATHUH,
TEOPUI U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIb HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISTH CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U DYKapHOT,
OJTHOKJICTOYHBIX 1 MHOTOKJIETOUHBIX OPTaHH3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHA BEIIECTB U
MpPEeBpAIllEHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M SHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOKEHHUS, UHAUBUAYAJIbHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

yYMEHHE NPUMEHSTh MOJIY4YCHHbIE 3HaHUS 7S 0O0BSCHEHUS! OMOJIOTMYECKHUX IMPOIIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEIIEHUI B IOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IrPaMOTHOTO TOBEJCHHUS B OKpYXKAalIled MNPUPOJHON cpele, NOHMMaHuWE HeoOXOIUMOCTU
WCIOJIb30BAHUS JTOCTHKEHUM COBPEMEHHOM OMOJIOTMM U OMOTEXHOJIOTHH s palMOHAIbHOTO
MIPUPO/IOTIOJIL30BAHNUS;

YMEHHE pellaTh »JJIeMEHTapHble TEeHEeTHYeCKHE 3a/Jadyd Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CLEIUIEHHOE HaclleZJOBaHHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUIS TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

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

YMEHHME KPUTHYECKHU OILICHUBAThb W WHTEPIPETHUPOBATH HH(OPMALHMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MH(pOpMAIMH, HAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIEKThl COBPEMEHHBIX
UCCIeI0OBaHUM B OMOJIOTUH, MEIULIMHE, ONOTEXHOJIOTHH;

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 KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JIJIsl pellIeHHs )KU3HEHHBIX 33/1a4;

YMEHHE PAaCKPBIBATh COAEPKaHNE OMOJOTUYECKHX TEPMHUHOB U MOHATUINA: BUJI, TIOMYISIHS,
reHo(oHJ, SBONIONMS, [IBUXKYIIHE CUJIbl  ((aKTOpbI) SBOJIOIHH, MPUCIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa3oBaHWE, SKOJOTHYecKHe (AKTOPhI, HSKOCHUCTEMa, TMPOAYIICHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIeNH MUTaHUs, SKOJOrHUecKas mupamMuia, OuoreoreHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBomtounoHHass Tteopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOIIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apopliieBoro cxoactea K. M.
bapa, yepenoBaHus riaBHBIX HampaBiieHU u myted sBomouun A. H. CeseproBa, yueHHs o
o6uocdepe B. . Bepnasckoro), onpenensTe TpaHUIbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHUE BIaJIeTh METOJaMHM Hay4yHOTO INO3HAHUS B OMOJIOTMU: HAOIIOAEHUE U ONMHCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUM, OpraHM3alus U TMpOBEJCHHE OHOJIOTHYECKOTro
OKCIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIOJB30BAHHBIX HAYYHBIX IOHSITHI,
TEOPHil U 3aKOHOB, YMEHHUE JIe1aTh BIBOIbl HA OCHOBAHUH TMOJTY4YEHHBIX PE3yIbTaTOB;

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



O0COOEHHOCTH  MPOIECCOB:  HACIEACTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, ACHCTBHS KOJIOTMYECKHX (aKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MIOTOKA SHEPTHU B 3KOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB U OMOTCOXMMUYECKUX IHMKIOB B
ouochepe;

yMEHHUE NMPUMEHSTH MOJTydeHHBIC 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEILICHUI B IOBCEIHEBHOM KU3HHU € LENbI0 00ecieueHus
0€30MaCHOCTH CBOETO 3J0POBbS M 3/I0POBbSl OKPYKAIOMIMX JIIOACH, COONIOJCHHUS HOPM
IrPaMOTHOTO TMOBEJCHMUSI B OKpY)KAIOLIEH MPUPOAHON cpele, NOHMMaHUE HeoOXOIUMOCTU
HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM Onosioruu Juis paloHaIbHOIO
IIPUPO/IOII0JIL30BAHUS;

YMEHME pellaTh 3JIeMEHTapHble OMOJIOTHYECKHE 33Jayd, COCTaBISATh CXEMBbl IepeHoca
BEIIECTB M HEPTUU B IKOCHCTEMaX (LIeNH MUTAHUsA);

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpakTHUecKue paboThl, COOMOAAaTh MpaBuia Ipu
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHME KPUTHYECKHU OILIEHWBATh U WHTEPIPETHUPOBATh HMH(OpPMAIHMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAyYHbIE 3HAHMSI U3 Pa3jIMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMKA, HAYYHO-TIOMYJISPHbIE MaTepHaibl), paccMaTpUBaTh TJIOO0ATHHBIC
9KOJIOTMYECcKHe MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CO37aBaTh COOCTBEHHBIC THCHbMEHHBIE U YCTHBIE CcOO0OmeHus, o00o0mas
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBbIe cHCTEMBI M X OpraHU3aLus 1 bubamorexa [JOK
p & https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOT U 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 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 IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 03.09 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[TpakTrueckast padota Ne 1 Eu 1OK
nonmoTexa
2 " 1 0.5 10.09
N A — https://m.edso0.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJOTHYECKUX OOBEKTOB
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 17.09 bubmuorexa [JOK
U MX U3y4EHHE ' https://m.eds00.ru/863e6564
4 XuMu4YecKui cocTaB KieTku. Boyia u 1 24.09 bubmuorexka [JOK
MUHEpPaIbHBIE COJIA ' https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1 01.10
CITKH. LOCTAB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHThI — OMOJIOTHYCCKHE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «I/IfyquI/Ie 1 05 08.10 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
7 v I 1 15.10
TICBOBL SHITIAb https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 H .AT® 22.10
YICICHHOBBIC KHCIOTE https://m.edso0.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs 05.11 bubnuorexa [JOK
kietku. Kiietounas teopust ' https://m.eds00.ru/863e6e88
10 Knerka kak nenocTHas xKuBas 1211
cucrema
CtpoeHnune syKapuoTUYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 19.11 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 06 0 26.11
MCH BCLLECTS HUIH METADOIHIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 O . X 03.12
OTOCHITES. ACMOCHITES https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 C) 0 10.12
HEPTETITCCITH ObMEIL https://m.edsoo.ru/863e7aae
’KuszHeHHBIN MK KIeTKU. [{enenue
KJIeTKH. MuTto3. JlabopartopHast Bu6 1OK
noIMoTeKa
15 6ota Ne 3 «Hab 0.5 17.12
pabotd ((HADIIOAICHILC MITTO3a B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunres Oenka. Peakims 94,12 bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a ' https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 T —0 0 14.01
pascitintt HOCHHTES berka https://m.edso0.ru/863e796e
18 Hexnerounsie (hopMbl )KU3HU — 21.01 bubnuorexa [IOK



https://m.edsoo.ru/863e6d5c
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

BUPYCBI

https://m.edso0.ru/863e7540

bubmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB 28.01 https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios 04.02 https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
ki1eToK. OImI010TBOPEHHE.
21 JlabopaTtopnast pabota Ne 4 05 11.02 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBuayanbHOE pa3BUTHE 18.02 bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o 25 02 bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYHNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE 04.03 bubmmorexa [JOK
https://m.edso0.ru/863e8878
CKpeIllUBaHHE
JlurnOpuHoe CKpeInBaHue. 3aKOH BuGmiorexa LOK
25 HE3aBUCUMOI'0 HACJIEIOBAHUS 11.03
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTtopHas pabora
Ne 5 «M3yuyenue pe3yapTaToB bubnuoreka [IOK
26 0.5 18.03
MOHOTHOPHUHOTO U JUTUOPUIHOTO https://m.edso0.ru/863e8c60
CKpEeIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'eneruka nona. Hacaenosanue 01.04 bu6nmoreka [JOK



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
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

IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menuyusBocts. Henaciencrsennas
M3MEHUYMBOCTB. JlaboparopHas

pabora Ne 6. N3yucHwue bubnmoreka [JOK
28 . 1 0.5 08.04
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast "BMEHYMBOCTb.
29 JlabopaTopHas pafSOTa No 7. 1 05 15.04 bubnuorexa [JOK
«AHamM3 MyTanuil y Apo30Quiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»
bu6moreka [IOK
r 1 22.04
30 cHeTHa qeroBera https://m.edso0.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO
31 teMme «HacnencTrBeHHOCTh U 1 29.04
W3MEHUYUBOCTbh OPraHU3MOBY
bu6mmoreka [IOK
32 C 1 06.05
SIICKIA KaX HayKa 1 fpotiece https://m.edso0.ru/863e9214
33 MeTobl 1 JOCTHXKEHUS CETICKIINU 1 13.05 bubmuorexka [JOK
pacTeHUH U KUBOTHBIX ' https://m.eds00.ru/863e9214
buoTexHosiorus kak oTpacib bubnuoreka [JOK
34 1 20.05
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
N bubnuoreka [JOK
1 2 1 02.09
BOJHOTHI H METOABE €€ H3yHCHIA https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 09.09 bubnuorexa [JOK
00 PBOJIIOIUH ' https://m.eds00.ru/863e9570
bu6moreka [IOK
3 M 1 16.09
AKPOSBOIHOMHA https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak deMeHTapHas
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
bu6mmoreka [IOK
4 Jlab 6ota Ne 1 1 0.5 23.09
aboparopuai pabota 7z https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 30.09 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH ' https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 E 0 1 07.10
CTCCTBCHIbIT OTOOP 1 €O pOpMEI https://m.edso0.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
BH1I000pazoBanue. JlaboparopHas bubnunoreka [JOK
7 1 0.5 14.10
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 2110 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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https://m.edsoo.ru/863e9c1e

9 HeobOpaTumocTs 3BOTIOIUN 11.11

10 I/I"CTOPI/IH KU3HHU HA 3eMJIE€ U METO/IbI 18.11
e€ u3y4eHus

11 ['mnoTe3bl MPOUCXOKACHUS KUZHU 25 11 bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3HM Ha 3emMIie Mo spam U 02.12 bubnuoreka [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [TpakTruueckas pabora Ne 1 05 09.12 bubmuorexa [JOK
«M3yueHune UCKomaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUICKITHASIX)

14 CoBpeMeHHas cucrema 16.12 bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) 23.12 httos://m.edsoo.ru/863eac2c
JBwxyimue cuiibl (hakTopsbl) bubmuorexka [JOK

16 13.01
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTaJANH 3BOJIIOLUH 20.01
YyeJloBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE 27 01 bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 110

19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE 03.02
KU3HU Ha 3eMie»

20 DKoJIoTus Kak HayKa 10.02

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE 17.02 bu6mmoreka [JOK



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

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 24.02 brbmmorexa [OK
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 buotnieckie gakrop! 03.03 https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «IToacuért mIoTHOCTH 0.5 10.03
TOMYJISAIIMKA pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — 17.03 bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI 07.04 bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTeIN YKOCHUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. 14.04 Eubmorexa HOK
= https://m.edsoo.ru/863eb5fa
CaoiictBa s3xocucteM. Cykueccus
08 [TpupoaHBIE YIKOCUCTEMBI 21.04
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 28.04
30 buocdepa — rinodanbHas 05.05 bubnuoreka [IOK

3KOCHUCTEMA 3EMITH

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 12.05 bubnmoreka [JOK
ouocdepsr https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emin 1 12.05
CocytiecTBoBaHUE MTPUPOJIBI U bubnuorexa [JOK

33 1 19.05
YeJI0BeYecTBa https://m.edsoo.ru/863ebale
PesepBubIit ypok. O600111€HUE TEMBI

34 «Coo0111ecTBa U SKOJOTUYECKUE 1 26.05
CUCTEMBD»

OBIIEE KOJIJMYECTBO YACOB I10 34 95

[TPOI'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1.Tpenmernas munus yue6nukos «JIunus xusam». 10—11 knaccsl: yael. nocodue s
00111€00pa3oBaTeNbHBIX. OpraHu3anuii: 6a3oBbiii ypoBens / B. B. Ilaceunuxk, I'. I'. [lIBenos, T.
M. Edumosa.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Amnacracosa JI.I1. O6mas Ouonorus. Junakruueckue matepuansl. — M.: Bentana-I'pad,
2. bornanoga T.JI., Conomosa E.A. buonorusi. CipaBo4HUK /7151 CTAPIICKIACCHUKOB U
noctynaromux B By3sl. — M.: ACT-mpecc,

3. bosrosa 1.B. Coopuuk 3a1a4 o o61iei ouosiorun ajst noctynaromux B BY3e1. — M.
Omnukc 21 Bex

4. 3axapoB B.b., MamonroB C.I'., Conun HU. O6mas 6uonorus: Yueb. mig 10 — 11 ki
obmeoOpazoar. Yueb.3aBenenuii - M.: [Ipoda,

5. Puc 3., Crepubepr M. Ot kieTok k aromam: MimoctpupoBaHHOe BBEJEHHE B

MoJeKyIspHyto 6uosioruto: Ilep ¢ anri. — M.: Mup,
6. Cyxosa T.C., Koznora T.A., Connn H.U. O6mas 6uonorus. 10 — 11 ki.: Pabouas
TeTpaab K yueOHuky / mox pen. B.b. 3axaposa. — M.: [Ipoda,

7. Ypoku obuieit 6uonoruu: [locodue mns yuurens / B.M. Kopcynckas, I'.H. Muponenko,
3.A. MokeeBa, H.M. Bep3wmn. — M.: [IpocBenienue,

8. KpuxcynoB E. A., [laceunuk B. B. Okonorus. 10 (11) kmacc: Yue6. mist 6meodpaszonar.
yue0. 3aBefieHul. 5-¢ u3., fopad. M.: [poda,

9. Peitmepc H. ®@. KpaTtkuii cioBaps Onojgorndeckux TepMuHOB: KH. i yaurens. — 2-¢

u3n. M.: [Ipocsenienue,
10. Peitmepc H. ®@. Havaina skonornueckux 3Hanuii. M.: Mznatenscteo MHOITY.

11. Ouuukinonenus g aerei. I'nas. Pexa. B. A. Bomonua.M.: ABanra.

12. Bep3unua H.M., Kopcynckas B.M. O6mias meToauka npenoaBaHust 0uojgorun. — M.:
[IpocBenienue.

13. 3axapoB B.b, Mycradun A.I'. Obmias OHoJIOTHSI: TECTHI, BOIIPOCHI, 3a1aHus. — M.:
[IpocBenienue.

14. Npanoga T.B., Kamunosa I'.C., Msrkosa A.H. COopHHK 3a1aHuii 110 oO1iei OMoaorun. —
M.: IIpoceemienue.

15. Mumuna H.B. 3aganus ais caMmocTosTenbHOM paboThl o o01ie ouosoruu. 11 kimacc. —
M.: IIpoceemienmue.

16. [umkunckas H.A. I'enetuka u cenekius: Teopus. 3amanus. OtBeThl. — CapaToB:
JInnen.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru






		2024-11-07T20:00:53+0000




