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HOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEIEIICHUS
MOJX0A0B K (opMUpOBaHHIO coAepkKaHUA Y4eOHOro mnpenmeTa «bBHONOTHS» COCTABUIH:
koHHenrtyanbable nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ynbpTaToB 0Oy4eHHss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
O0MmMX [EeNsIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oopaszoBanus B Poccuiickoit denepanuu, a TakKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOJBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
oOmectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPECIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OuoJioruu U e€ CTPYKTypa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O HEsIX, 00 00Iel cTparerun ooydeHus,
BOCIIMTAaHUS M PAa3BUTHA, OOYYAIOUIMXCS CpeacTBaMH YydeOHoro mpeamera «buomorusy,
ompenenser 00sA3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
paszenaM W TeMaM, PEKOMEHIYeMYIO MOCIEeI0BATeIbHOCTh M3Y4YeHHUs y4yeOHOTo marepuana ¢
YI€TOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTENLHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOINXCS.

B mporpaMme moO OHOJOTHH TakKe YYHUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (opMHUpOBaHHUH
OCHOBHBIX BHUJIOB y4eOHO-TIO3HABATEILHOM eI TEIbHOCTH/YI€OHBIX IeHCTBUH, 00y4JaroIUXCs 10
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme no Guonoruu (10—11 kiaccel, 6a30BbI ypOBEHB) peaii30BaH MPUHIUI
MPEEMCTBEHHOCTH B W3YyYeHHH OHOJIOTHH, Oiarojaps dYeMy B HEH NpoCMaTpHBaeTcs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMi  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MIPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoii cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIMIEOHMOJIOTHYECKHUX TEOPHd, a TakkKe
3HaHWUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHTra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OHOJOTHHM YJIEJNEHO BHHUMAaHUE HCIOJIb30BAHUIO MOJyYEHHBIX
3HAaHWUN B OBCEIHEBHOM KU3HU JJISl PEIICHUs NMPUKIAIHBIX 3a/1a4, B TOM 4HCIe: TPODUIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUS HKOJIOTUYECKH 11€7IeCO00pa3HOTO MOBEIEHUSI B OKpYXKarolleld MpUpPOIHOI cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM JEATEJBHOCTH YEJOBEKa Ha COCTOSIHHME MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJHON HAMpPaBJIEHHOCTH Y4eOHOTO
npenMera «bruonorus» MpoAUKTOBAHO HEOOXOTUMOCTBIO 00ECIEYeHUs! YCIOBUN JJISl PEelICHUS
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JHUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero ooOuiero oOpa3zoBaHHUs 3aHHMMaeT BaxkHoe Mecto. OnHa
obecnieunBaeTr (GopMuUpoBaHHE y OOy4aIOUIUXCsA NPEJCTABICHUNH O HAyYHOW KapTUHE MHPAa,
pacmupsieT 1 060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTIIMYUTENBHBIX PU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLMHU, CO3MAET YCIOBUSA Ui TMO3HAHUS 3aKOHOB >KMBOW MPUPOJIBL,
¢dopmupoBaHus (YHKIIMOHAIBHON I'pPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe3omacHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIEHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

bonpimoe 3HaueHme OHWONOTHSI UMEET TaKkKe s pPEIIeHUs BOCIUTATENbHBIX U
pa3BUBAIOLINX 3aJlau CpeiHero oouiero oOpa3oBaHus, couuanu3anuu odyqaromuxcs. M3ydenue
ouonorun oOecrieynBaer yCIIOBHUS TUIst (hopMupoBaHus WHTEJUIEKTYalbHBIX,
KOMMYHHKAITIOHHBIX U WH(POPMAIIMOHHBIX HABBIKOB, ICTETHUUYECKON KYIbTYpBI, CIIOCOOCTBYET
WHTETpalui OMOJOTMYECKUX 3HAHUN C MPEJICTABICHHUSIMH M3 APYrUX 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 COJICPKAHUSA, TIPEACTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OTt60p conepkanus yueOHOTO peamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3ULUH KyJIbTYpOCOOOpPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOy4YaroUIUecs AOJKHBI
OCBOUTH 3HAHMS M YMEHHA, 3HAUYUMbIC il (pOopMUpOBaHUS OOMIEH KyIbTYpBl, OMPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoaHON cpene, BOCTpeOOBaHHBIE B
MTOBCETHEBHOM KU3HU U MPAKTUYECKOU nesTebHOCTH. Oc000e MECTO B ATOH CHUCTEME 3HAHUI
3aHUMAIOT D3JIEMEHTBHI COJCpPXKAaHWSA, KOTOPbIE CIY)KaT OCHOBOH st  (OPMHPOBAHHUS
MIPEJICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KapTMHE MHMpa 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 OTIIMYUTEIBHBIX OCOOEHHOCTSIX
KUBOW TPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W DSBOJIOLMHM. B cOOTBETCTBMM C 3TUM B
CTPYKType yueOHOro npeamera «brosiorus» BbIIENEHBI CIENYIOIMINE COJIepKaTeNbHbIEe JTUHUU:
«buonorus kak Hayka. MeTo/ipl HAy4HOTO NO3HaHUs», «KieTka kak Ouosiorndyeckas cuctemay,
«Opranusm Kak ounosiorudeckas cucrteMay, «CucteMa U MHOT0oOOpa3ue OpraHudecKoro Mupay,
«OBOJIIOLINSL ’KUBOH MPUPOJBI», « IKOCUCTEMBI U MPUCYLTUE UM 3aKOHOMEPHOCTI.

Henp uszydyenus yudebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIeHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpraHU3allMU >KHUBBIX CHCTEM
pPa3HOTO paHra u NMpuoOpeTeHrne YMEHUN MCTIOJIb30BaTh OTH 3HAHUS JIJIsi TPAMOTHBIX JEHCTBUM B
OTHOIIEHUH OOBEKTOB KUBOM MIPUPOJIbI U PEIIEHUS Pa3INYHbIX )KU3HEHHBIX TIPOOIIeM.

JoctxeHne 1enu u3ydeHuss ydeOHoro mnpenmera «buosjorus» 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-HAyYHOW KapTUHE MHpa, O METOJaX Hay4YHOro TMO3HAHMUS,
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 aHalIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAay4YHBIX B3IJISIOB,
UJeH U MoAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHME Yy oOOydaromuxcss oOmei KyiabTypbl, (YHKIHMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpA XUBOM MPUPOJIBI 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 U arpoOHOTEXHOIOTHIA;

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

OCO3HAHHE LEHHOCTU OMOJOTHYECKMX 3HAHWM JJIS1 MOBBIIICHHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

IPUMEHEHHE NPUOOPETEHHBIX 3HAHUN M YMEHUH B MOBCEAHEBHOM JKHU3HU JUIS OLIEHKH
MOCIIE/ICTBUI CBOEHM JEATENbHOCTH 1O OTHOIIEHHIO K OKpYXarlled cpenae, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOMIOAECHNE Mep NMPO(PUIAKTUKY 3a00JI€BaHUH.

B cucreme cpennero obuiero odpasoBanusi «buosnorus», usydaemas Ha 6a30BOM YpOBHE,
ABIIIETCSL 00s3aTeNIbHBIM YUeOHBIM MPEAMETOM, BXOJSIIMM B COCTaB NpPEAMETHOW obiacTu
«EcTecTBEHHO-Hay4YHBIE ITPEIMETHD.

Jlnist u3ydyeHust 6uosIoruu Ha 6a30BOM ypOBHE CpeHEro oomiero o0pa3oBaHUsl OTBOJUTCS
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 xak Hayka. CBsi3b OMOJIOTUH C OOIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(hopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM MPHUPOAbI (HAOII0AEHHE, IKCIIEPUMEHT, OIMCaHUE, U3MEPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[IpakTnueckas padora Ne 1. «lcnonp3oBaHuE pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

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

CpoiicTBa OwocucTeM U HX pa3HoOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoHncTpaumnu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XVUMHYECKUH ~ COCTaB  KJIETKM.  XMMHYECKME  DJJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHKpPO3JE€MEHTHI. Bo/ia 1 MUHEpabHbIE BEILIECTBA.

@yHKIMK BOJbI M MHUHEpAJIbHBIX BeLIECTB B KieTke. lloanepkaHue oCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHUMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TepBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XHUMUYECKUE
cBolicTBa OenkoB. bronornueckue GyHKIuM OEITKOB.

®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubel. Otriauuus  (EepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpOB.

YrneBopl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeIoio3a). buomornyeckue QyHKIUU
YIJI€BOJIOB.

Jlunuapl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiicTBa. buonornueckue QpyHkiuu nunuaoB. CpaBHEHUE YIIIEBOJOB, OEJIKOB U JMIUIOB Kak
VCTOYHUKOB DHEPIUH.

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

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

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



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

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

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

TpaHcnopT BEECTB B KIIETKE.

JdemoncTpaumnu:

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

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

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

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

@®ortocunre3. CperoBas u TeMHOBas (a3pl ¢GoTocuHTe3a. Peakiuu QorocuHTesa.
D¢ddextuBHOCTD PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3HUpyolue OakTepuu. 3HAUCHHE XEMOCHHTe3a [UIsl JKU3HHU Ha
3emuie.

OHepreTuyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl SHEpreTuueckoro oomMena. ['nukonns. bpoxenue u
ero Buabl. KuciopogHoe oOkuciaeHHME, WIM KJIETOYHOE JbpIXxaHue. OKHCIUTEIBHOE
dbochopunupoBanue. DPPEKTUBHOCTh IHEPTETUIESCKOTO 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



pacTeHuii, )KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMbIC BUpYycaMH. Bupyc uMMyHoaeguInTa YenoBeKa

(BUY) — BozOymurtens CIIMJla. OOpaTHass TpaHCKpUNIMS, peBepTaza H HHTErpasa.
[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», «Ctpoenme wu xu3HeHHbId 1wk Bupyca CIIW/la, OGakxrepuodaray,
«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, Wau KU3HEHHBIM 1ukn kinetku. MuTtepdaza u muros. 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
OpPraHNU3MOB.

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 HaJIBOe€, TIOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHHeE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €TI0 3HAYCHHUE IS
CEJICKIINH.

ITonoBoe pa3MHOXKeEHME, €ro OTINYHUSA OT OECIOJIOTrO.

Meiio3. Craguum meno3za. IIporeccel, mpoucxondimue Ha craausix Mmeio3a. [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 U oBoreHed. (OCOOEHHOCTH CTpPOEHMs SAHWLEKIETOK |
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (dPMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOIO PAa3BUTHUSA y IO3BOHOYHBIX MXUBOTHBIX: JApOOJICHHE, IacTpyssilus,
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 PACTEHMsI: CTPOEHUE CEMEHU, CTaJAUU
pa3BUTHSL.

JdemMoHcTpanum:

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

OO6opynoBaHue: MHUKPOCKON, MHKporpenapatbl «CrepMaTo30uAbl MIIEKOIMTAIOIIETO»,
«Sliinexnerka MiekonuTaromero», «KapnoknHes B KiIeTKax KOpemika JiyKa», 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
rOTOBBIX 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 CTAHOBIICHUH TCHETUKU. BKIIa]l pOCCUNUCKUX U 3apyOS)KHBIX YIEHBIX B PA3BUTHE
reHeTUKH. MeToapl TeHETHKUA (TUOPUAOJOTUYECKUN, UUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE OHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

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

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

CuernieHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno crenjieHHOMY
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 OpraHM3Mbl. HacriemoBaHwe NPU3HAKOB, CIEIUICHHBIX C
TTOJIOM.

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

HacnenctBenHnasi, uiyM reHoTUNHUYecKas, "3MeHUYUBOCTh. KoMOMHATHUBHAS W3MEHYMBOCTD.
Meiio3 W TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOW W3MEHUMBOCTH. MyTalimoHHas
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. Kapuotunm uyenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealorTnYeckuii, OJIM3HELUOBBIM, IMTOr€HETUYECKHH, OHOXMMHYECKUN, MOJEKYJISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONIpENEJeHUE TIEHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TreHOTUIIMPOBaHuEe, B ToM uucie ¢ nomouipio [1[[P-ananusza. HacnencrBennsie 3a0oiieBaHus
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HH C  HACIHEACTBEHHON  MPEeIpacroiokKeHHOCTHIO,
XpoMocoMHbIe OosiesHu. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[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 pacUIeIUVIEeHUsI M €ro LUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemiuBanue», «l{uTomornyeckue OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meno3s», «B3auMoaeCcTBUE aJIENbHBIX T'€HOBY, «I €HeTHUecKue KapThl pACTEHUN, JKUBOTHBIX
u 4yenoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH HACJIEJIOBAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukaimoHHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-gakropa», «'eHeTHKa Tpymn KpoBuW», «MyTalMOHHas
W3MEHYUBOCTHY.



O6opynoBanue: MojaeIH-amIuInKanuu «MoOHOTHOpHUIHOE CKpermmBanue», «HemomHoe
noMuHupoBaHuey, «urnbpugnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapar «Jlpo3odwmia» (Hopma, myranuu (GopMbl KPBUILEB U OKPACKU Tefa), repOapuid
«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(pUKAIIMOHHON U3MEHYUBOCTH, 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 OMOTEXHOJIOT M.

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 CeNeKINH. MacCOBBIM M MHAUBUAYATHHBIM OTOOPHI B CEJIEKIIMU
pacteHui 1 KUBOTHBIX. OTleHKa dKCTephepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — WHOPHIUHT.
Uucras muuua. CkpendBaHWe YHCTHIX JHHWA. ['erepo3uc, wuiaM ruOpuaHas Cuia.
HepoactBennoe ckpemmuBanue — ayrOpuwauar. OtnanéHHas THOpuUIM3aIus W €€ 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 wuxkeHepus. 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. Muuypum, 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. @. WBanoBay, «llomummonaus», «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.

JlabGopaTopHble M IPAKTHYeCKUE 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 3BOJIIOIMOHHOW TEOpUU. ODBOJIOLMOHHAS TEOpUS U €€
MecTO B OHoJIoTHH. BiusiHME SBOIONIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUU U APYTHX HAYK.

CBuzeTenbCTBa HBONIONNM. IlaIeOHTOJNIOTHYECKHE: TIOCHIEI0BATENLHOCTE  IOSIBJICHUS
BUJIOB B TAJICOHTOJIOTHYECKOH JIeTOMHCH, TIepexoanbie ¢popMel. buoreorpadudeckue: cXoacTBO
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOTOTUYECKHEe: CXOJCTBA U PazNUuus SMOPUOHOB PA3HBIX BHUIOB IMMO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AaHAJOTUYHbIE, pYyJIMMEHTapHbIE OpPTaHbI,



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

OpomoumonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHMS JapBHHU3MA.
JIBIDKyIIME CHJIBI  OBOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IPH
OTPaHUYEHHOCTH PECYpCOB, HeOmpeleNnEHHas HM3MEHYHMBOCTh, OOopb0a 3a CyIIeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

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

Muxkposotorus. [lomynsius kak equHuIa BUAA U 3BOJIIOLUU.

JBwxymue cuibl ((pakTOphl) BOJIONMUM BUJIOB B NMpUpoJe. MyTallMOHHBIN Mpolecc U
KOMOWHATHBHAasE W3MEHUMBOCTH. [lomynmsnuoHHble BOJMHBI M jpeiid renoB. M3zomsmus u
MUTPALIKSL.

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

[IprcnocobaeHHOCTh OPraHu3MOB Kak pe3yiabTaT 3Bostonuu. [Ipumepsl nmpucnocoOiaeHmit
y opranu3mMoB. ApomMop(o3bl ¥ U0 TATITAIIHH.

Bun u BupooOpasoBanue. Kputepuum Buma. OcHOBHblE (GOpMBI BHI000pa30BaHUS:
reorpaduueckoe, 3K0JI0rHYECcKOe.

Maxkpossomtonusi. @opMbl 3BOJIONUU: (GUIETHYECKas, TUBEPreHTHAas, KOHBEPreHTHas,
napajuiensHas. HeoOpatuMocTh 3BOTIOIHH.

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

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

Tabmuupl u cxembl: «Pa3BuUTHE OpraHMYecKoro wMupa Ha 3emiie», «3apoJbIin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DPopmbl OOpbOBI 32 CYyLIECTBOBAHUEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3We COPTOB pacTeHuit», «MHOTrooOpasue Mopos
YKUBOTHBIX», «[Tomymsiiumy, «MyrannoHnHas U3MEHYUBOCTbBY, «ApoMopdho3bI»,
«Mmmoanmanrtanun», «OO0mas nereHepamusy, «JBuxymme cuibl 3BorONUN», «Kapra-cxema
Mapuipyra nyremectBus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
opranu3mMoBy, «I['eorpaduueckoe Bugo00pa3oBaHmue», « IKOJIOTUYECKOE BUJI00 Opa3oBaHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C PAa3IMYHBIMU THIIAMU OKPAcKu, HAOOP IJI0JI0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJIeNb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHAs Moieb «CTpOeHHE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIus «DOpMBI COXPAHHOCTH HMCKOIAEMBbIX
KUBOTHBIX U PACTeHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE Mpenaparhbl
«Pa3Butne Hacexkomoroy», «PazBuTHe nArymkw», MukpornpemnapaT «/poszoduna» (HOpMma,
MyTanuu GOpMbI KPbLIHEB U OKPACKHU TEJa).

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 3emsie: aOWoreHe3 M MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKJCHUE
XUMHUYECKOH sBomonMK. HauanpHble sTanbel 6uonorunyeckoit sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BO3HHUKHOBEHHE MPOTOKIETKH. [lepBble KIETKH U UX
3BOJIOLUSL. PDOPMHUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.



PasButne xusHum Ha 3emsie mo spaMm u nepuonam. Karapxeil. Apxelickas u
npoteposoiickas dpbl. [laneosoiickas 3pa u e€ mepuonabl: KeMOPHICKUH, OpPIOBUKCKUM,
CUJIyPUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

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
pacTUTENILHOTO W JKMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHHil M >KMBOTHBIX. llosiBieHue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro Mupa Kak OTpakeHue 3BoJitoLMU. OCHOBHbBIE 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 (pakTopel) 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 HeaHAepTalbckui, YenoBek pasyMmHbld. Haxonaku
HCKOIAEMBIX OCTaTKOB, BpeMs CYILIECTBOBaHHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Uenoseueckne packl. OCHOBHBIE OOJBIINE PAchl: €BPOINEOWHAs (€Bpa3HiicKas), HETpo-
aBcTpajionHas  (9KBaTOpHalibHasl), MOHTOJIOMJHas  (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: «Bo3nukHoBeHne COMHEYHON CHCTeMBbI», «Pa3BUTHE OpraHMYecKoro
mupa», «PactutenbHas knetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMEeHHasl CHUCTeEMa OpPraHUYecKOro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEepT CTPOECHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3biH», «OCHOBHBIE MECTa IMaJCOHTOJOTHUYECKUX HAXOJIOK
MPEAKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHenmme moau», «/peBHue moam», «IlepBbie
COBPEMEHHBIE JIIAW», «UeloBeuecKre pachbi».

Ob6opynosanue: wmymsbku — «l[Ipoucxoxaenue denoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKaHTPOIa, HeaHJepTaiblla, KPOMAHbOHIIA), CIEHKUA WIH N300pakKeHHUs] KAMEHHBIX OPYIHii
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI, pyOmsia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KOJUIeKUIHUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

[Ipaktuueckast padora Ne 1. «M3ydeHne UCKOMAaEeMbIX OCTaTKOB PACTEHUHN U KUBOTHBIX B
KOJUIEKLIHSIX».

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

Tema 3. OpranusMsbl M OKpPYKaloIas cpeaa.

OKojiorusl Kak Hayka. 3aJadyd M pasfelibl  dKOJOTMH. MeTonsl  3KOJOTMYECKHX
UCCIIEIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

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

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHUYECKHE U aHTPOIOreHHbIE. JleliCTBHE SKOJIOTHUECKUX (PaKTOPOB HAa OPTaHU3MBI.

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



buotndeckne  daktopbl. Buasl OMOTHYECKHMX  B3aWMOJACWCTBHIA:  KOHKYPCHIIHS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKUX
B3aUMO/JICHCTBUI /1715 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOIHBIX COOOLIECTBAX.

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.

Tabmuips! u cxemsl: kapra «lIpupoausie 30861 3emiau», «Cpepl 00UTaHNUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJSILIUU
uHpy3opuu-Tydenbkn», «llumessie nenm».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «Mopdomorunueckrne 0COOEHHOCTH PACTEHUIN 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. CoolmecTBa 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.
OyYHKIHMOHATIbHBIE KOMIIOHEHTBl JIKOCHCTEMBI: MPOJYLEHTHI, KOHCYMEHTbI, PpEIYyLEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILIEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNH 3KOCUCTEMBI: OHoOMacca,
MPOIYKIHS. DKOJIOTUYECKHE NHpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuomMaccel. 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 arpOIKOCUCTEM U YPOOIKOCUCTEM.

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

Yuenue B. U. Bepuanackoro o ouochepe. I'panuripl, coctaB U CTpykrypa Ouocdepsr.
Kupoe BemectBo u ero (yHkuuu. OcobeHHOCTH OMOcdephbl Kak riao0aabHON SKOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B buocdepe.

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

UYenoseuecTBo B Onochepe 3emiu. AHTpOnoreHHble u3MeHeHus B Ouocdepe. I mobGanbubie
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:

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

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupoansie
coobuiectBa», «llemn mnuTaHus», «OKojorHueckas mnupamuga», «buocdepa u yenosex»,
«JKOCHCTEMA IIMPOKOJUCTBEHHOTO Jieca», «IDKOCHCTEMA XBOMHOro Jeca», «buoueHo3
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JEHCTBUS HA IPUPOLY»,
«BaxHelilne WCTOYHHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boay», «llouBa — BaxHeiimias
cocrasisonas ouocheps», «PakTopsl Aerpagannu nous», «IlapHukoBelil a¢dexT», «PakTophl
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 OHUOLIEHO3bI», repbapmii
«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 M KUBOTHBIX.



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

Cornacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpPeIHEro oo0mero oopa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BbIIEIEHBI
CIIEAYIONINE COCTABIIAIONINAEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  IpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPECIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOC PA3BUTHUC BHYTPCHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYarOIIMXCs PYKOBOACTBOBATHCS B
cBOEit ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
OMOJIOTUUECKOTO 00pa30BaHMs, HaJUYHE HKOJIOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pPE3YIbTAaTbl OCBOCHHUA IPECIAMETA «bnonorusa» JOCTUTAKOTCA B C€IAUHCTBC
y‘-Ie6HOI\/’I U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, IMMPHUHATBIMU B
oOmIecTBe TpaBWJIAaMH W HOPMaMH IOBEJCHUS W CIIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUSA, Pa3BUTHUA BHYTpeHHeI\/’I MO3nOHUU JIMYHOCTH, IMAaTPpUOTHU3MA,
YBa)XEHHsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHMs, OEpEeKHOT0  OTHOIIGHHA K  KyJbTypHOMY  HACIEIUI0 U TPaaUIUsIM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buoaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaloNIUXCsl PyKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UILMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHEHTaluil, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITA JESTENLHOCTU B IPOILIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN €ATEIHLHOCTH, B TOM YHCIIE B YaCTH:

1) rpaIaHCKOro BOCIIUTAHMS:

cOpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O 4JIeHA POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH JAEATEIHHOCTH MPHU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIIEGHHUIO K SIBJICHHUSAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBAaTh B CBOUX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HBIMH yOEXKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCIENOBATENbCKUX 3a/1a4, YBKUTEIHHOTO OTHOIIEHUS K MHEHHUIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEP>KAHUS;

TOTOBHOCTh K TYMAaHUTAPHOUN M BOJOHTEPCKON NEeSTENLHOCTH;

2) NaTpuOTHYECKOr0 BOCIIUTAHUSA:



c(hOPMHUPOBAHHOCTH POCCHICKON TP TAHCKOW UICHTUYHOCTH, TATPUOTU3MA, YBAXKEHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM sA3bIK U KyJIbTYpY, IPOLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIECHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACJIEIUI0 M TNaMSATHUKAM MPUPOJIbI,
JnocTUXeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

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 yoexaEHHOCTh, TOTOBHOCTB K CIY)XEHHIO U 3anmTte 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 CUTYAIMIO0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCH
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 CEMEHHOM >KM3HU B COOTBETCTBHH C TPAJAUIIMSIMHU HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

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

MMOHUMAaHHE YMOITMOHAIBHOTO BO3ICHCTBUS )KUBOW IPUPOIBI U €€ IIEHHOCTH;

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

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

MMOHMMAaHHE U peau3alis 3JI0POBOro U 0e30MacHOro odpasa »U3HH (310pOBOE MUTAHUE,
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 LIEHHOCTH TMpPaBWI HWHAMBUAYAJBHOTO M KOJJICKTUBHOTO 0€301acHOro
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 IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

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

WHTEpEC K pa3juyHbIM cdepaM NpodecCHOHATBHON NEATENbHOCTH, 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:

AKOJIOTHYECKHU 11e1ecO00pa3HOe 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 TTI00aTHHOTO XapaKTepa KOJOTHIECKUX MPOoOJIeM U MyTel X 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 PAaBHOBECHSA B 3KOCHCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Ouochepsl);

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

HaJIM4Yue Pa3BUTOrO SKOJIOIMUYECKOTO MBILIUICHUS, 3KOJIOTHUYECKON KYIbTYpbI, OIbITA
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMHU B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM IPAKTUKE, FOTOBHOCTH K YYacTHIO B
MIPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOI HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

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

COBEPLICHCTBOBAHUE S3bIKOBOM M UUTATENIbCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crenuuKku OUOJIOTUM KaK HAayKd, OCO3HAaHHSA €€ poiu B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIEHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIoLIEM
MHpE KaK O €IMHCTBE TMPUPOJIbI, 4YelOBeKa M OOIIecTBa, B MO3HAHUM HPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnu IpoobeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredyeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAMLIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX
pelaTh pecypcHble MpooOieMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATBHBIX
HKOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, pAllUOHATHLHOMY
HCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HH;

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 IIO3HAHHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMmble 3HAHUS I aHajau3a U OOBSCHEHHS SBIICHUMN
OKPY)KAIOIIET0 MHUpPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHUE JienaTh OOOCHOBAaHHBIE
3aKJIIOUEHUSI HAa OCHOBE HAy4YHBIX (DAaKTOB M MMEIOIIMXCS JAHHBIX C IEJbl0 MOJIy4eHUs
JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAaHHE IICHHOCTH HAayYHOU NEeSATeNbHOCTH, TOTOBHOCTh OCYLIECTBIISTH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh HHIMBUIYAIbHO 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  1JIA (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_IeCTBO, SHEprus,
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, KOMMYHUKATHUBHBIC, perJI}ITI/IBHBIC), OGCCHG‘-II/IBaIOIJ_II/IC



(dopmupoBanre (YHKIMOHAIBHONW T'PAMOTHOCTH M COIMAIBLHOW KOMIIETEHIIMU OOYUYaIOITUXCS,
COCOOHOCTh oOyJaromuxcs UCII0JIb30BATh OCBOEHHBIE MEXAUCLUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHWS W YHHBEpCalbHbIe y4eOHBbIE JACHCTBHS B TMO3HABATEIBHON U
COLIMAJIBHON ITPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OCBOSHHS IPOrpaMMBbl CpenHero oOmero oOpa3oBaHuUs
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBeEPCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSATENIEHO (OPMYIIMPOBATh M AaKTYyaJHM3UPOBATH MPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIO0JIb30BAaTh IMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIIEHUS (aHAIu3a,
CHUHTE3a, CpaBHEHUs, KilaccuuKanuy, 0000IIeHus), pacKpbIBaTh CMBICA OHMOJIOTMYECKUX
MOHATHUH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU NOHITUSIMH);

OTPENENATh LEIN JeATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUM HX JIOCTHXKEHHUS,
COOTHOCHUTD PE3YyJIbTAThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISIMU;

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

CTPOUTH JIOTUYECKUE pACCYXACHUS (MHIYKTUBHBIC, JEAYKTUBHBIE, [0 aHaJIOTUN),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUUS B PacCMAaTPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

MPUMEHTh CXEMHO-MOJIEIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOIIIEHUH B W3Yy4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUYUI Pa3HOTO poja,
BBISIBJIEHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

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

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHWBATh COOTBETCTBHUE PE3yJIbTAaTOB IIEJISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

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

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKIE IeHCTBHA:

BJIaJIETh HABBIKAMHU Y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHOM AesITeNbHOCTH, HaBBIKAMU
paspelieHus npodieM, CIOCOOHOCThI0O U TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY MOUCKY METOJOB
pelIeHUs MPAKTUYECKHUX 3a/a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB IMO3HAHUS;

WCIIOJIb30BAaTh PA3IMYHbIE BUABI JEATEIBHOCTH IO IOJIYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpPIpETAINH, MPeOoOPa30BAHUI0 M MPUMEHEHUIO B YYEOHBIX CHUTYallMsX, B TOM 4YHCIE MPHU
CO3JaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

(¢hopMHpOBaTh HAYYHBIA THI MBIILICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Ja4ydl B 00OpPa30BATENIbHOUN NEATENBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISBIIAATh TIPUYMHHO-CIIEICTBEHHBIE CBA3M M aKTyaJIM3UpOBaTh 3ajady, BbIIBUIATb
TUNOTE3y €€ pElIeHHs, HaXOOUThb AapryMEHThl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEP)KICHUH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHMUS,

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

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIAThH II€JICHANPABICHHBIN TOUCK IEPeHOCca CPEICTB U CIIOCOOOB JEWCTBUS B
npoheccuOHANBHYIO Cpeay;

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



yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE HJICH, MpeUlaraTb OPUTMHAIBHBIC MOJXOAbl M PELICHHs, CTaBHTb
npoOsIeMBbl U 3a/1a4u, IOTYCKAIOIIUE aJIbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

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

(dbopMynHpOBaTh 3aMpochl W TPUMEHATH PA3UYHBIE METOJBl IPU TIOMCKE H OTOOpe
onosornyeckoit nHopMaIun, He0OXOIMMOH /TSl BRITIOJTHEHUST YIeOHBIX 33/1a4;

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

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAJIbHYIO (QOpPMY MpeACTaBICHUS OMOJOTHYECKOU
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

HCII0JIb30BAaTh HAayYHbIN S3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOJOrHYecKou
nHboOpMaNMel: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe W MAaTEMaTHYECKHE 3HAKH M CHMBOJIBI,
dbopmyssl, abOpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

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

OgiajieHne YHUBEPCAIbHBIMIA KOMMYHUKATHBHBIMH 1€HCTBUSAMU:

1) o6menmue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX cepax >KM3HH, aKTUBHO y4acCTBOBATh B JTHAIIOTE
WIA JAUCKYCCHUH IO CYLIECTBY OOCYXJaeMOH TeMbl (YMEHHUE 3a/laBaTb BOIIPOCHI, BBICKa3bIBATh
CYXJIEHHs] OTHOCHUTEJIBHO BBINOJHEHUs Mpe/UlaraéMoi 3ajadyd, Y4YUTHIBaTb HHTEPECHl U
COIJIACOBAHHOCTD MO3ULUI IPYrUX YYaCTHUKOB JMAJIOra UM JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOLIEHMs, IMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BO3HUKHOBEHUS KOH(PIUKTHBIX CUTYaAllUH, yMETh CMATYaTh KOH(DIMKTHI U
BECTH N1€PETOBOPHI;

BJIAJIeTh PA3JIMYHBIMM CHOCOOaMM OOILEHUS M B3aUMOJIEHCTBUS, IIOHUMAaTh HaMEpeHUs
APYrUX JIOJeH, MPOSIBIATh YBaXKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (hopme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHsSI C HCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

[IOHMMAaTh U UCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHIUBUAYaIbHON pabOTHI IpU
peueHny 61onoruyeckoi mpoOneMbl, 000CHOBBIBATh HEOOXOAMMOCTh PUMEHEHMS IPYIIIOBBIX
(dbopM B3aUMOACHUCTBUS NPH pellieHNH y4eOHOM 3a1auy;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUN € yd4€TOM OOIIMX HMHTEPECOB U
BO3MO’KHOCTEH Ka)KJ0T0 4ieHa KOJUIEKTHUBA;

IPUHUMATh LEJIM COBMECTHOM JEsITEIbHOCTH, OPraHU30BbIBATb U KOOPAMHHUPOBATH
JNEUCTBUSA IO €€ NOCTUIKEHUIO: COCTABIIATH IUIAH JEUCTBHUM, PACIPENENATh POJHA C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI 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 MMO3UTHBHOE CTpPATETHYECKOE TOBEACHHE B PA3IUYHBIX CHUTYallUsX,
MPOSIBJISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBiiaieHNe YHUBEPCATbHBIMU PeryJsiTHBHBIMH 1eHCTBUAMU:

1) camoopranu3amnus:



UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM W HX pPELICHHS B
YKU3HEHHBIX U YY€OHBIX CUTYalUsX;

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 [MO3HABATEIbHYIO JESTENbHOCTb, BBISBIATH NPOOJIEMBI,
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 NMpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTCHUN;

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

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW 3PYIUIMHN B Pa3HBIX 001aCTAX
3HAHMH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
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 apIyMEHTBI JPYTHUX IIPU aHAJIA3€E PE3yJIbTATOB JEATCIBHOCTH;

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 € MIO3ULIUHU JPYroro YesloBeKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmetHbie pe3ynbraThl ocBoeHus nporpammbl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Ui ydaeOHoro npeamera «buosorus» HaydHble 3HaHHS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, MHTEpIpETallMM W IpeoOpa3oBaHUIO 3HAHUM, BH/JIbI
JEeATEIbHOCTH 10 IMOJYYEHUI0 HOBOTO 3HAHUS M NPUMEHEHHIO 3HAHUN B Pa3IUYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX J>KU3HEHHBIX CHUTYallUsAX, CBA3aHHbIX C Ouosorueil. B
IIporpamMme npeJMeTHbIE Pe3yJbTaThl IPEACTaBIEHBI 10 roJjaM 00ydeHHUsI.

[IpenmeTHble pe3yabTaTbl OcBOeHHs ydeOHoro mnpenmera «buosiorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHMM O MECT€ U POJIM OUOJOIMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbBIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
Hay4YHOT'O MHUPOBO33PEHMs, O BKJIa/I€ POCCUHCKUX U 3apyOeKHbBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6nosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YeJIOBEKa ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHHE OMOJIOTMYECKMX TEPMHHOB M MOHATHUH: KU3HB, KIIETKA,
opraHusM, Merabonu3M (oOMeH BeIecTB M  INpPEBpallleHHue JSHEepruu), TIOMeocTas
(camoperynsmnus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoaykiuus), HACAEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE Wu3jaraTb OHOJOIMYECKHE TEeOpuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHAas,
LEHTpaJIbHasl J0rMa MOJIEKYsipHO Owmonorum), 3akonsl (I. Mennens, T. Moprana, H. 1.



BaBuioBa) u yuenus (0 neHTpax MHOT00o0Opas3usi 1 MPOMCXOXKACHUS KyIbTypHBIX pacTtenuid H. 1.
BaBuiioBa), onpeenaTh rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHUE BIIa/IETh METOJAMH HAy4YHOTO NMO3HAHUS B OMOJOTHMHU: HAONIOJCHHUE M OINHCaHHE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHM3alUsi U [POBEACHHE OHOJIOTHYECKOTO
SKCHEPUMEHTA, BBIJBM)KCHHE TMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX PpE3Yy/lbTaTOB, HCIOJb30BAaHHBIX HAyYHBIX IOHATHI,
TEOPUI U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIb HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISTH CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U DYKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHH3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U
MpEeBpaIleHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IUIACTUYECKOTO W JHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOKEHHUS, UHAUBUAYAJIbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yYMEHHE NPUMEHSTh MOJIY4YCHHbIE 3HaHUS 7S 0O0BSCHEHUS! OMOJIOTMYECKHUX IMPOIIECCOB U
SIBIICHUH, JJI IPUHSTUS IPAKTUYECKUX PEIIEHUI B IOBCETHEBHOM KU3HHU C LENIbI0 00ecrieueHus
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IPaMOTHOTO TOBEJCHMUSI B OKpYXKAIOIIEH MPUPOAHON cpelle, NOHMMaHuE HeoOXOIUMOCTU
WCIOJIb30BAHUS JTOCTHKEHU COBpEMEHHOW OMOJOTMM M OMOTEXHOJIOTHMH AJIs 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 KapTHUHBI 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, [IBUXKYIIHE CUJIbl  ((aKTOpbI) SBOJIOIHH, MPUCIOCOOICHHOCTh
OpraHu3MOB, BHJ000pa3oBaHME, JSKOJOrHYeckue (HaKTOPhl, HSKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIeNH MUTaHUs, SKOJOrHUecKas mupamMuia, OuoreoreHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBomtounoHHass Tteopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOPHUs IBOJIIOILIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apoipiiieBoro cxojactsa 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 BaJIeTh METOJaMHM HAy4yHOTO NO3HAaHUS B OMOJIOTHMHU: HAOJIOJECHUE M OINHUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUM, OpraHM3alus U TMpOBEJCHHE OHOJIOTHYECKOTro
OKCIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMU
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,
NOMYJSAUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI'€OI[EHO30B M 3KOCHCTEM,



O0COOEHHOCTH  MPOIECCOB:  HACJEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, ACHCTBHS KOJIOTMYECKHX (aKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MIOTOKA SHEPTHU B 3KOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOTCOXMMHMYECKHX LHKIOB B
ouochepe;

yMEHHUE NMPUMEHSTH MOJTydeHHBIC 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEILICHUI B IOBCEIHEBHOM KU3HHU € LENbI0 00ecieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSI OKPYKAIOMIMX JIFOJEH, COONIONEHHUS HOPM
IrPaMOTHOTO TMOBEJCHMUSI B OKpY)KAIOLIEH MPUPOAHON cpele, NOHMMaHUE HeoOXOIUMOCTU
HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM Onosioruu Juis paloHaIbHOIO
IIPUPO/IOII0JIL30BAHUS;

YMEHME pellaTh 3JIEeMEHTapHble OMOJIOTMYECKHE 33a/ayd, COCTaBJISATh CXEMBbl MepeHoca
BEIIECTB M HEPTUU B IKOocHcTeMax (LIENH MUTaHUs);

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

YMEHHME KPUTHYECKHU OILIEHWBATh U WHTEPIPETHUPOBATh HMH(OpPMAIHMIO OHOJIOTHYECKOrO
COJIep’KaHHus, BKIIIOYAIOUIYIO TICEBJOHAy4YHbIE 3HAHMSI U3 Pa3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOW MH(pOpPMAIMKA, HAYYHO-TIOMYJISPHbIE MaTepHaibl), paccMaTpUBaTh TJIOO0ATHHBIC
9KOJIOTMYECcKHe MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CO37aBaTh COOCTBEHHBIC THCHBMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne n/m f::g;?;ﬁ:::me PALCIOB M TEM Beero Konrtpoabubie | IlpakTnueckue f)lép;g)cﬂ)ll::;lgbﬂme
padoThI padoThI pecypebi
: Buonora kak HayKs 2 05 | hipsiimedsoo 7416292
2 JKuBbl€ cCHCTEMBI U IX OpraHu3anus 1 bubmaorexa LJOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa IOK
https://m.edsoo.ru/7f41c292
4 KusaeneaTeabHOCTh KIIETKHU 6 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE 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
OMOTEXHOJIOI MU https://m.edsoo.ru/7f41c292
8 PezepBHoe Bpems 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'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 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesl
bubmmoreka [{OK
! IBOMIOUHOHHAs GHOTIOTHA ; . https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emuie ' https://m.edsoo.ru/7f41cc74
bubmmoreka [IOK
3 Opranusmb1 1 OKpyKaiomas cpena S 1 https://m.edsoo.ru/7f41cc74
4 Coo01mecTBa 1 3KOJIOTHUECKHE CHCTEMBI 9 bubmorexa [TOK
m https:/m.edsoo.ru/7f41cc74
5 PesepBHoe Bpemst 2 bubmmorexa HOK
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 KVIIACC
KoauuecTBo 4acoB JlaTa npoBeaeHHs
DJIeKTpoHHbIE I pPOBLIE
Nen/m | Tema ypoka Kontpo | Ilpakrh o0pa3oBaTejibHbIE
Bcero JIbHBIE yeckue | Ilo nuany | Ilo pakry pecype
padoThI padoTsbI
bubmmoreka [{OK
1 buosorus B cuctemMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOM
npupoabl. [IpakTuueckas padora Bubmiorexa [[OK
2 Ne 1 «Mcnonb3oBaHue pa3IMuHbIX 1 0.5 .
METOJIOB TIPH U3yICHUH https://m.edso0.ru/863e6122
OMOJIOTHYECKIX 0OBEKTOBY
3 buonornueckue cucTeMHl, 1 bu6moreka [IOK
MIPOIIECCHI M UX U3yUYEHUE https://m.edsoo.ru/863e6564
4 XUMHYECKUN COCTaB KICTKH. 1 bu6moreka [IOK
Bosa u MmuHepaibHbIE COJTH https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 bubnuoreka [JOK
0eJIKoB https://m.edsoo.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue 1 05 bubnuorexa [IOK
KaTaJIMTHYECKON aKTHBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepmMeHTOB (Ha IpUMeEpe
aMUJIa3bl WK KaTalasbl)»
bubmuoreka [JOK
! YraeBoast. Jiunuys: ! https://m.edso0.ru/863e6870
8 Hyxneunosbie kucnotel. ATO 1 Egggﬁ;:i&iilorﬁl%:g% d5¢
9 Hcropus n METOBI N3yUEHUS 1 bubnuoreka [IOK



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

kieTku. Knerounas teopust

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

Knerka kak 1neisoctHas )xuBas

10
cucTema
Crtpoenue 3ykapuoTUYECKOU
kieTku. JlabopatopHast pabora Ne
2 «M3ydyeHue cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHuH, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuii 1Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpOITpernapaTax u ux
OTIFICAHUE)
12 OOMeH BeIecTB Wi MeTaboIu3M ]l?tl/tISJSII;I/(r);ZKCii(]){)()rISIS 63e766C
bu6moreka [IOK
13 Potocures. Xemocunres https://m.edsoo.ru/863e7c98
. bu6moreka [IOK
14 Juepremieckuii 0omen https://m.edsoo.ru/863e7aae
JKW3HEHHBIN UK KIETKH.
Henenune kaeTku. MuTo3.
15 JlaGopaTtopnast pabota Ne 3 05 bubnuotexa [JOK
«HabmroneHne MuTO3a B KIETKaX ' https://m.edso0.ru/863e7dc4
KOHYHKA KOpeIIKa JIyKa Ha
TOTOBBIX MHUKPOIIpEIIapaTax»
16 buocunres 6enka. Peakims bu6mmoreka [JOK
MATPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsmus — OMocHHTE3 Oelka ﬁtﬁlgg?/ﬁzlazﬁ).orﬁ/%?,em 6e
18 Hexnerounsie GopMbI )KU3HU — bubnuoreka [JOK
BUPYCBI https://m.edso0.ru/863e7540
DopMBbI pa3MHOKEHUS bubmorexa LIOK
19 OpraHH3MOB https://m.edsoo0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bu6mmoreka [JOK



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

https://m.edso0.ru/863e7f4a

OO6pa3oBaHue 1 pa3BUTHE
II0JIOBBIX KJICTOK.

21 OmnonotBopenue. JlabopaTopHas 05 bubnuotexa [JOK
pabota Ne 4 «3yueHue CTpoeHHUs ' https://m.edso0.ru/863e81b6
IIOJIOBBIX KJIETOK Ha FOTOBBIX
MHKpOIIpenapaTax»
29 WnuBuayanbHoe pa3BUTHE bubnuorexa [JOK
OpraHU3MOB https://m.edso0.ru/863e8436
T'eneTnka — H
23 Hcheﬂc:BeHH:éK; I/(I) bubmaorexa [IOK
https://m.edso0.ru/863e862
H3MEHYHNBOCTHU
KOHOMEPHOCTH H BaHUS
24 i?)I/IZHZKOe]I; ISdi)HorjI%J;iIljlloae bubmorexa LIOK
: https://m.edso0.ru/863e8878
CKpEIIUBaHNE
55 | Somonmemmomers bumorexa LIOK
https://m.edsoo.ru/863e89a4
HAacJIeI0BaHUs MPU3HAKOB
CremieHHOe HacjleIOBaHue
npusHakoB. JlabopaTtopHas
o
26 gZS}(I);:TJ:;OSBﬁ/f)SIz::;g;HHHOFO u 0.5 bubmorexa [IOK
' https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y
JpO30¢HIBI HA TOTOBBIX
MUKpOIIpenapaTax
27 'enetruka nona. Hacinenosanue bu6mmoreka [JOK
[IPHU3HAKOB, CIEIUIEHHBIX C IIOJI0OM https://m.eds00.ru/863e8c60
M3MeHYnUBOCTb.
Henacnencreennas
8 nu3MeH4YUBOCTb. JlabopaTtopHas 05 bubnuoreka [IOK

pabota Ne 6. Uzyuenue
MOIU(UKAITTOHHO N
U3MEHUUBOCTH, IOCTPOCHUE

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 Psa U
BAPUALIMOHHON KPUBON»

HacnencrBeHHast "3BMEHYMBOCTb.
Jlaboparopuas pabora Ne 7.

bu6mmoreka [{OK

29 «AHaIM3 MyTalMi Y IPO30PHITBI . 05 https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKPOTIPEIIapaTax»
bubnuorexa [JOK
30 Tenerika Hezoneka . https://m.edsc%g.ru/863e8d78
Pesepubriit ypok. O60011eHUE TTIO
31 teMe «HacencTBeHHOCTh | 1
W3MEHUYHUBOCTH OPraHU3MOBY
32 Cenexius Kak HayKa U TpoIece 1 BH6H_H0TeKa HOK
https://m.edsoo.ru/863e9214
33 MeTobl 1 TOCTHXKEHUS CETICKITUT 1 bu6moreka [IOK
pacTEeHU 1 )KUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTexHosorus kak oTpacib 1 bubnuorexa [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

I[aTa MMpOBE€ACHUS

Ne Tema ypoxa KonTpo IIpakTu DJleKTPOHHBbIE HU(PPOBBIE
n/n Bceero JbHbIE yeckue | ITo mnany | ITo gpakry | OOpasoBaTejbHbIE PeCypChl
padoThI padoTsbI

1 DBOJIIOIHS U METOJIBI €€ 1 bubnuorexa [JOK
H3yUCHUS https://m.edsoo.ru/863ea20e

2 Hcropus pazsutus 1 bubnuorexa [JOK
MPECTaBACHHH 00 3BOJFOIINN https://m.edso0.ru/863e9570

bu6moreka [IOK

3 Muikpoosomors 1 https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak deMeHTapHas
€IMHUIA BUJIA U DBOJIIOIUH. Bubmiorexa [[OK

4 Jlaboparopsaz padora Ne | . 05 https://m.edso0.ru/863e99c6
«CpaBHeHUE BUIOB T10
MOP(OJIOrHIECKOMY KPUTEPHIO»
JIBIDKYIHC CHITEL bu6moreka [IOK

> (>n1emenTapHEIe GaKTope:) 1 https://m.edsoo.ru/863e9da4
9BOJIIOIH

5 EcrecTBennbIit 0TOOD 1 €10 1 bubnuoreka [JOK
(bopMbI https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoIOIMY:
MIPUCTIOCOOIEHHOCTh
OpraHu3MOB U

7 BHI000pa30BaHUE. 1 05 bu6mmoreka [JOK
JIabopatopHnas padota Ne 2 ' https://m.edsoo.ru/863e9fde
«Ornucanue NpucrnocoOIeHHOCTH
OopraHusma 1 €€ OTHOCUTEIIBHOTO
XapakTepa»

8 Hamnpasnenus u nyru 1 bubnuorexa [IOK
MaKpO3BOJIOIUU https://m.edso0.ru/863e9cle



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

HeobpaTumocTh 3BOIOIUT

Wcropus xu3Hu Ha 3emiie u

10 METOJIBI €€ N3YYEHUS
11 ['mnoTre3sl NpoOUCXOXKACHUS bubnuorexa [JOK
KU3HU Ha 3emie 2https://m.edso0.ru/863ea5a6
12 PazBuTne xxu3Hu Ha 3emMiie 1o bu6mmoreka [IOK
3paM | MepHoIaM https://m.edsoo.ru/863ea6be
OCHOBHBIE ATAITBI BOJIOIIUU
PaCTHTEIHLHOTO W KUBOTHOTO
13 Mmupa. [Ipaktuyeckas pabora Ne 05 bubnuorexa [JOK
1 «M3yueHne ucKomaeMbIx ' https://m.edsoo.ru/863ea8bc
OCTAaTKOB PAaCTCHU U )KHBOTHBIX
B KOJUTCKITHSIX)
14 CoBpeMeHHas cucrema bubnuorexa [JOK
OpraHMYecKOTro MUpa https://m.edsoo.ru/863ea48e
15 OBOJIONUS YEJIOBEKA bu6mmoreka [IOK
(aHTpOMOTrEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsl) bubnuotexa [JOK
aHTPOTIOTEHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YelloBeKa
s | dcmoomeeme pon B LOK
https://m.edsoo.ru/863eaea2
4eloBeKa
PesepBHblit ypok. O600mIeHe
19 1o Teme «Bo3HUKHOBEHUE U
pa3BHUTHE KU3HU HA 3eMIIe»
20 OKoJIorus Kak HayKa
21 Cpenpl oOuTaHus u bubnuoreka [JOK
IKOJIOTHYECKHe (haKTOPbI https://m.edsoo.ru/863eafec
29 Abunotuueckue GakTopsl. 05 bubnmnoreka [JOK

JlaGopatopHas pabota Ne 3.

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

«Mopdodonoruueckue
0COOEHHOCTH pacTeHUH u3
Pa3HBIX MECT OOUTAHUSY.
Jlaboparopuas pabota Ne 4.
«BnusHMe cBeTa HA POCT U
pa3BUTHE YCPEHKOB KOJICyCa

23 buotnueckue dakTopsl bubmorexa HOK
https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE
XapaKTePUCTHKH TTOIYJISIUH.
[IpakTnueckast padora Ne 2
24 N 0.5
«IToacuéT IIoTHOCTH
TTOMYJISIIIAEA Pa3HBIX BUIOB
pacTeHui»
o5 Coo01ecTBa OpraHu3MoB — bubnuotexa [JOK
OuoILeHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bu6moreka [IOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTENN
27 9KOCHUCTEMBI. IKOJIOTHICCKHUE bu6mmoreka [JOK
nupamubl. CBOHCTBA https://m.edso0.ru/863eb5fa
skocucteM. CyKieccus
28 [TpupoaHbIC SIKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinodanpHas bubnuoreka [JOK
IKOCHCTEMA 3eMIIH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU bubnuoreka [JOK
CYIIIECTBOBaHMs OHOC(hepsbI https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B buochepe
3emun
33 CocymiecTBoBaHUE MPUPOBI U bubnmnoreka [JOK

YCJI0BCYCCTBA

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



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

PesepBHrIii ypok. O600IIeHNE

34 teMmbl «Coo01LecTBa U 1
3KOJIOTHYECKHAE CUCTEMBD
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME







