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HHOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEeIICHUS
MOJIX0A0B K (opMUpOBaHHIO cojepkaHud YydeOHoro mpeamera «buonorus» cocraBwiIn:
koHIentyanbHble nosioxkeHns @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COJIEpIKAHMS,
pe3ynbpTaToB oOy4deHHss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
o0MmMX HEesIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJOKCHHSI O CHEUpUKe ONOJIOTHH,
e 3HAaYCHWU B TO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CoryiiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEEIICHBl OCHOBHBIE (DYHKIUU MPOTPaAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma mo Gmosoruu Jaét MpeICTaBICHUE O IENsIX, 00 00IIel cTpaTeruu 00yJeHus,
BOCIIMUTAHUS M Pa3BUTHsI OOy4aroOmuXcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 00sA3aTENbEHOE MPEIMETHOE COJEpKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
pasgenaM W TeMaM, PEKOMEHAYeMYIO MOCIeIOBaTeIbHOCTh M3YYEHHUS y4eOHOTO marepHaia C
YI€TOM MEXMPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTENBHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaroIIXCs.

B mporpaMme 1O OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3ylbTaTaM OOy4YeHUss B (OPMHPOBAHUHU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme no Guosnoruu (10—11 kmaccel, 0a30BbIi ypOBEHb) peaqu30BaH MPUHIIMII
MPEEMCTBEHHOCTH B HW3YYeHHH OWOJIOTHH, Omaromaps dYeMy B HEW MpoCMaTpUBaeTCs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JMYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MIpPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpYKaromen
npupoaHoii cpene. Ilosromy Hapsay ¢ u3ydeHHEM OOIMEOHMOIOTHYECKHUX TEOPHd, a TakkKe
3HAaHUI O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINUX B HUX
MIPOLIECCOB B IMPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOTYyYECHHBIX
3HaHWUM B MOBCEIHEBHOM XKU3HU JJIsl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPOUIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUSI HKOJIOTUYECKH 1IeTIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIeH MPUPOJHON cpene,
aHaJlM3a BIMSHUS XO3AMCTBEHHOM NEATENbHOCTH YEJIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJAHON HAMpaBJIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 33]la4 IIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHusl, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
obecrieunBaeT (GOpMUPOBAHHE Yy OOyUaIOIIMXCA MPEJICTaBICHUM O HAaydyHOH KapTHHE MUpa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil W DHBOIIOLUHU, CO3MAET YCIOBHUS Ui TO3HAHUS 3aKOHOB JKHUBOH TMPHUPOJIHI,
¢dopmupoBaHusa (GYHKIIMOHAIBHON I'PaMOTHOCTH, HaBBIKOB 3/I0pOBOr0 M Oe3omacHoro obdpasa
KHU3HH, SKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

bonpimoe 3HaueHme OHONOTHS UMEET TaKkKe JJs pPElIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3a]au CpeiHero oouiero oopa3oBaHus, couuanuzanuu odyqaromuxcs. Mzydenue
Ouosorun oOecrieynBaeT yCIIOBHUS TUIst (hopMupoBaHUS WHTEJUIEKTYalbHBIX,
KOMMYHHKAITHOHHBIX W WH(POPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYIbTYpBI, CIIOCOOCTBYET
WHTETpalui OMOJIOTMYECKUX 3HAHUU C MPEICTABICHUSMU U3 JPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMUH U reorpaduu. HazBaHHbIEe MONT0KEHHSI O TIpeIHA3HAYECHUH YIeOHOTO



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

OTt60p conepxanus yueOHOTO TipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIIECTBIIEH C
MO3UIINI KYJIBTYPOCOOOPA3HOTO MOAXO0AA, B COOTBETCTBUU C KOTOPHIM OOYYArOIIMECS TOJIKHBI
OCBOWTH 3HAHUS W YMCHHsI, 3HAUMMBbIC IS (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEICISIONINE
aJICKBAaTHOE TOBEJCHUE 4YEJIOBEKAa B OKpYXKalOlled MNPUPOIAHOM cpele, BOCTpeOOBaHHBIE B
MTOBCETHEBHOM KU3HU U MPAKTUIECKOU nesTeibHOCTH. Oc000e MECTO B ATOH CHUCTEME 3HAHUI
3aHMMAIOT JJIEMEHTBI COJICP)KAHHS, KOTOpPHIE CIy)KaT OCHOBOH i  (OpMHUpPOBaHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W I[EHHOCTHBIX
OPHEHTAIMSX JTMYHOCTH, CIIOCOOCTBYIOIINX T'YMaHU3AIIUN OMOJIOTHYECKOTO 00pa30BaHMS.

CTpyKTypUpOBaHHME COJIEp)KaHHs y4eOHOTO Marepuaia B IporpaMMe IO OHOJIOTHH
OCYIIECTBJICHO C YU4E€TOM MPUOPHUTETHOIO 3HAYEHUS 3HAHUU 00 OTIMYUTEIBHBIX O0COOCHHOCTSAX
KUBOW TPUPOJBI, O €€ YpPOBHEBOM OpPraHM3allid M JBOJIIOIUU. B COOTBETCTBHMM C 3THM B
CTPYKTYpe y4eOHOro npeamera «buosorusy BBIIETEHBI CIAEAYIOMIUE COACPKATEIbHbIC JTUHUU:
«buonorus kak Hayka. MeTo sl HAy9HOTO TO3HaHUs», «KieTka kak OMooruvecKkas CucTeMa,
«Opranusm kak ouosornueckas cucteMay, «CuctemMa U MHOTooOpa3ue OPraHudYecKoro MUpay,
«IBOJIOLUS JKUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

ens wm3ydenus yueOHOTO TpenMera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE
OOYyJarOIMMHUCS 3HAHUSAMH O CTPYKTYpHO-(QDYHKIIMOHAILHOW OpraHU3AIMKM >KUBBIX CHCTEM
pPa3HOTO paHra u NMpuoOpeTeHrne YMEHUN MCIOJIb30BaTh OTH 3HAHUS /U1 TPAMOTHBIX JIEHCTBUM B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PEUIECHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

JocTmwkenne 1enu u3ydeHus ydyeOHoro mnpenmera «buosnorus» Ha 0a30BOM YpOBHE
obecreunBaeTCs peleHneM CIAeAYIONNX 3a/1a4:

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

(dbopmupoBaHre y 0OO0y4aroIIMXCS TO3HABATEIbHBIX, MHTEIJICKTYalbHBIX UM TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHaIKM3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTUU HAYYHBIX B3IJISIOB,
UJeH U MoAX0I0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHME Yy oOOydaromuxcs oOmei KyiabTypbl, (YHKIHMOHAIBHOM TIPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUH U OMBITA, MOJYYCHHBIX IPU U3yYECHUH OUOJIOTHH;

(dbopmupoBaHre y OOYyYarOIIMXCS YMEHHH WUIIOCTPUPOBATh 3HAYEHHE OMOJOTHYECKHX
3HAHUA B TMPAKTUYECKOW JESITETbHOCTH YEJOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULIMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXKHOCTH MO3HAHHUS YEJIOBEKOM >KHBOW MPHPOJIBI,
HE00X0IUMMOCTH OEpPEeKHOTO OTHOIICHHS K HEeW, COOMIOICHUS STHYECKUX HOPM TPU MPOBEACHUU
OMOJIOTHYECKUX HCCIIE0BAHUN;

OCO3HAHHE ILEHHOCTU OMOJOTUYECKUX 3HAHWM JUTsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUW U yYMEHUN B TMOBCEJIHEBHOW JKWU3HU MJIS OLEHKHU
MOCIIEJICTBUI CBOEH JEATEIbHOCTH 1O OTHOIIEHUIO K OKpYXKarollel cpelne, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHUE U COONIOIEHUE Mep TPODUITAKTHKU 3a00JIeBaHUH.

B cucreme cpeanero obmiero oopasoBanus «buonorusy», usydaemas Ha 6a30BOM ypOBHE,
SBJISIETCS 00s3aTeIbHBIM YYEOHBIM MPEIMETOM, BXOSIIUM B COCTaB MpPEIMETHOW o01acTu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jliis u3ydeHus Ouosioruu Ha 0a30BOM YpOBHE CpeHEro o0Iiero oOpa3oBaHUs OTBOJAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 yac B Henenmio), B 11 kimacce — 34 gaca (1 yac B HECIIO).



COILEPKAHUE OBYYUEHUA

10 KVIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHHUUYECKHMH WU JPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM MPUPOAbI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
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 NPaKTH4YeCKUE PA0OThI:

[Ipaktnueckas padora Ne 1. «lcrnonp3oBaHue pa3iaUMYHBIX METOJOB MpPH H3YYEHUU
OHOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cuctembl (OMOCHCTEMbI) Kak MpeAMET u3ydeHus: Ouonoruu. OTIHune >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPHUPO/IbI.

CpoiicTBa OuWocucTeM ¥ HX pa3HOOOpa3we. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoHncTpaumnu:

Tabmuupl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU OpPraHU3AIMH >KUBOM
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTaB U CTPOCHHUE KJIETKH.

XWMHMYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  JJIEMEHThl:  MaKpOJJIEMEHTHI,
MHKpPO3JI€MEHThI. Bo/ia 1 MuHEpanbHbIE BEILIECTBA.

@yHKIMU BOJbI M MHUHEpaIbHBIX BeELIECTB B KieTke. [logmepkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIOTHI — MOHOMEpHI OekoB. HezameHnumeie
U 3aMEHHMMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buonorudeckue GyHKIMN OEIKOB.

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

YrneBopl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), Aucaxapubl (caxaposa,
JaKTO3a) W TMoJMcaxapuabl (Kpaxmaj, TJUKOTeH, IeJUloi03a). buonoruueckue ¢GyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmibHO-rHAPO(YOOHBIE
cBoiictBa. buonornueckue QpyHkiuu aunuaoB. CpaBHEHUE YIIEBOJOB, OCJIKOB U JMIIUIOB Kak
VCTOYHUKOB DHEPIUH.

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

Hurtonorua — Hayka o kierke. KietouHas Teopuss — mpuMep B3auMMOJECHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.



Krnetka kak menocrHas xuBas cucrema. OOmue npu3Haky KIETOK: 3aMKHYTasi Hapy»KHas
MemOpana, mosexynbl JJHK kak reneruueckuil anmapat, cucTeMa CHHTe3a Oellka.

Tumbl  KIETOK: JyKapHOTHYecKass H mHpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
npoKapuoTHUecKor KkieTku. Kierounas crenka Oaktepuii. CTpoeHHE 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHas CTEHKA, INIMKOKAIMKC, MX (DYHKIUU.
[Tna3marnveckass memOpana, e€ cBoictBa W (yHkumu. [lurommazma u €€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, m3ocomsl. [loryaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHJpPUHU, IacTuabl. IIpoucxokaeHre MUTOXOHIPUA U IUIACTH.
Bunpl mitactun. HememOpaHHbIE OpraHOU/IbI KJIETKH: pUOOCOMBI, KJI€TOUYHBINA IIEHTP, HEHTPHUOJIH,
PECHUUKH, KI'yTUKU. DyHKIIMU OpraHouA0B KJIETKU. BkitoueHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue aapa: saepHas o0oJouKa, KapuoIiazma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEmECTB B KIIETKE.

JdemoHncTpaumnu:

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

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX DJIEMEHTOB B HEXHUBOW  MPUPOAEH,
«Pacrnpeenenne XUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckass TaOIUIIAa XUMUYECKHX 3JEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BoJbl», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxnennossie kucnotel. JTHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapruOTHYECKON
KIeTKn», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOEHME pPacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPHUOTHYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIEBOABDY, «JIumuasn».

OGopymoBaHue: CBETOBOM MHKPOCKOI, OOOpYHOBaHHE ISl TPOBEACHUS HAOIIOICHUH,
M3MEpEeHUH, HIKCIEPUMEHTOB, MUKPOIIpENapaThl PacCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopatopHas padota Ne 1. «l/3ydyeHuHe KaTaJIMTHYECKOW aKTHMBHOCTH (PEepMEHTOB (Ha
MpUMepe aMUIa3bl WIH KaTajaasbl)y.

JlaGopatopnas pabota Ne 2. «M3ydyeHue CTpOCHHS KIETOK PACTCHHM, >KMBOTHBIX M
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUEY.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboJu3M. AccuMwWisanus (TUIACTUYECKH OOMeEH) |
TUCCUMUIIALUSA (PHEPreTHUECKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpolecca MeTabonusma. Poib
3aKOHOB COXPaHEHUs BEILIECTB M SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tunber oOMeHa BemniecTB: aBTOTPOGHBIM U TreTepoTpodHbii. Poas pepMeHTOB B 00MEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunte3. CperoBas u TeMHOBas ¢a3pl ¢doTocuHTe3a. Peaknuu (oTocuHTesA.
D¢ddextuBHOCTH PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHUH.

XeMocuHTe3. XeMOCHHTe3Upyromue Oakrepuu. 3HaueHHE XEeMOCHHTe3a I JKU3HU Ha
3emue.

OHepreruyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMyJTUPOBAaHHE SHEPTUHU B KIIETKE. DTallbl SJHepreTuyeckoro oomena. [ mukonus. bpoxenue u
ero Buabl. KucimoposgHoe oxuciaeHWe, WIM ~KJIETOYHOE  JpIxaHue. OKHUCIHUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakiun wmartpuuHoro cuHre3a. leHernueckas wuHpopmamms u JHK. Peanmzanus
reHeTUYecKoi MHQpopMaruu B KieTke. ['eHeTHuecKuil KoJ W e€ro CBOMCTBA. TpaHCKpHUMIIHS —



maTpuunblii cunTe3 PHK. Tpancnauus — 6unocunres Genka. Dtanbl TpaHcasaiuu. KoxupoBanue
aMUHOKHCIIOT. Postk pubocoM B OMocHHTE3€e Oerka.

Hexnerounsie ¢opmbl xu3HM — Bupychl. Mcropusi oTkpeitus BupycoB (. U.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS U KU3HEHHOTO LUKIIA BUPYcoB. bakrepuodaru. bonesnu
pacTeHuii, )KUBOTHBIX M YEJIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMmyHoaeduiuTa yeaoBeka

(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHINIMS, peBEpTa3a U HWHTErpasa.
[MpodunakTrka pacipoCcTpaHESHUSI BUPYCHBIX 3200 ICBAHHIMA.
JdemoHcTpaumnu:

[Hoptpetst: H. K. Konbuos, /1. Y. UBanosckuit, K. A. Tumupsses.

Tabmumer  w cxembl:  «Tumbl  nutanusy, «Metabomm3m»,  «MUTOXOHIPHSY,
«QHepreTuueckuil oomen», «Xiopomnact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHkumoHnupoBanue reHay, «CuHTe3 Oenka», «leHermyeckuid  Kom», «Bupycem,
«bakrepuodarn», «Crpoenne u xusHeHHbIH 1K1 Bupyca CIIM/la, Oakrepuodaray,
«Pemmkarus JTHK».

Ob6opynoBanue: moaenu-anmmukanun «Yasoenue [IHK u tpanckpunmus», «buocunres
6enka», «CTpoeHue KIeTKku», Moaens cTpykrypst JJTHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil 1uKki, WM KU3HEHHBIM LUk kinetku. MuTepdaza u murtos. Ilporeccsl,
nportekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunrteza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapHOTHUIL. JMIUTOMIAHBIA W TAIUIOUIAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckne OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaIbHOTO Pa3BUTH
OpraHMU3MOB.

Henenne xnetkn — muto3. Cramum mwurosa. [Ipomecchl, mponcxonadimmye Ha pasHbIX
CTaausAX MUTO3a. bronorndecknii CMpICI MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecmojioe U mojoBoe. Buasl  Oecnosioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHUeE,
BETr€TaTUBHOE Pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0rO.

Meiio3. Craguu meio3a. IIpoueccel, mpoucxonsimue Ha craausx menosa. IloBenenue
XpoMmocoM B Meio3ze. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaUEHUE MEH03a.

I'amerorenes — mpouecc 0Opa3oBaHus MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE Kene3bl:
CeMEHHHUKU U sSU4YHUKH. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj,
SilIeK/IeTKa) — crhepMaroreHe3 W oBoreHe3. (OcoOEHHOCTH CTpOEHUs SHIEKIETOK W
cnepmaTto3onoB. OmnoaorBopenue. Ilaprenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE (dMOpHOTEHE3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHUA Yy MO3BOHOYHBIX >KHBOTHBIX: JIPOOJIEHWE, TacTpYJIsIus,
opranorenes. [loctamOpruoHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOTO PAa3BUTHS: MPSIMOE,
HenpsMoe (IMYMHOYHOE). BiusiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DAaKTOpBI, CHOCOOHBIE
BBI3BIBATh BPOXKIEHHBIE YPOJICTBA.

Poct n passutue pacreHnii. OHTOreHe3 IBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHH, CTalnun
pa3BUTHSL.

JdeMoncTpanum:

TaGnuuel u cxembl: «@OpMbI pa3MHOXKEHUSI OPraHU3MOBY, «/IBOIHOE OMIOJOTBOpEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHHE pacTeHUW», «/leneHne KieTku
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHBIN LUKI»,
«Permmukanusa JHK», «Muros», «Melo3», «IIpsMmoe u Hempsmoe pazButue», «l'amertorenes y
MJIEKOTIMTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3A».



O6opynoBaHue: MHUKPOCKOI, MUKporpenaparsl «CriepMaTo30usl MIEKOMUTAIOIIETOY,
«Sineknerka miekonuTaroniero», «KapuokuHe3 B KJIETKaX KOpeIIKa JyKa», MarHUTHas
Mo ienb-anmuKanys «Jlenenue xknerkny, moaens JJHK, Moaens meradaznoit XpoMOCOMBI.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlaboparopuas padora Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa Jiyka Ha
TOTOBBIX MUKPOIIpPENapaTax».

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

Tema 6. HacieACTBEHHOCTh M H3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pa3BuTud TreHETHUKH. Ponp murojnoruu u
AMOPHOJIOTUN B CTAHOBJICHUH T€HETHKHU. BKIIa pOCCUUCKUX M 3apYOCIKHBIX YIEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKUA (TUOPUAOJOTUYECKUNM, UUTOTCHETHYECKUH, MOJEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHUE TIOHATHSA. | 'eHeTHuUeckasi CHMBOJIMKA, HCTIOJIb3yeMas B
CXeMax CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJEOBaHUs  IPU3HAKOB, ycTaHOBIeHHble [. Mennenewm.
MonoruOpHuaHOE CKpelUBaHue. 3aKOH €IMHO-00pa3usi THOPUIOB TTEPBOTO MoKosIeHus. [IpaBuiio
JTOMUHUPOBAHUS. 3aKOH paclielUieHus] Tpu3HakoB. [umore3a yuctoThl TameT. [lomHoe u
HETIOJTHOE TOMUHUPOBAHHE.

JurnbpuaHoe  CKpelmuBaHWE. 3aKOH HE3aBUCHMOTO  HACIEJOBaHUS  IPU3HAKOB.
[{utoreHeTn4eckne OCHOBBI IUTHUOPUAHOTO CKpENIMBaHMS. AHAIM3UPYIONIEEe CKPEIIMBaHUE.
Hcnonp30Banne aHATTM3UPYIOMIETO CKPEIIUBAHUS JIJIs1 OTIPEICTICHHs TEHOTUIIA 0COOH.

CuerieHHoe HaciefoBaHue mpusHakoB. PabGora T. Moprana mno cuemnjeHHOMY
HACJIeIOBaHUIO reHOB. HapylieHne cuernienns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUYeCKue KapThl.

I'enetrnka nosa. XpoMOCOMHOE OMNpeeseHre noja. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omoramerHele M TreTeporaMeTHble OpraHm3Mbl. HaciiemoBaHue INpU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHIbl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBEHHas. Posb cpenbl
B HEHACJIEICTBEHHOW HW3MEHYMBOCTH. XapaKTEPUCTHKA MOJIU(DHUKAIIMOHHON HM3MEHUHUBOCTH.
Bapuaunonsslii pan u BapuanmonHas kpusas. Hopma peaknuu npusnaka. KosmyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.

HacnenctBenHnas, wiy reHoTUNHUYECcKasi, K3MEHYUBOCTh. KoMOMHATHBHAS W3MEHYHUBOCTD.
Meiio3 W TMOJOBOM TpOllECC — OCHOBAa KOMOWHATMBHOW W3MEHUMBOCTH. MyTalmoHHas
n3MeHunBOCTh. Kiaccudukauus myranuii: reHHblE, XpOMOCOMHbIE, T'eHOMHBIe. YacTtoTa U
MPUYMHBI MyTalil. MyTtarennbsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHON
n3MmenunBoctd H. Y. BaBuiosa.

BuesaepHas HacIeICTBEHHOCTh U U3MEHUYHMBOCTb.

I'enetuka uenoBeka. Kapuotunm uenoBeka. OCHOBHBIE METOJIbl T'€HETUKH YEJIOBEKa:
reHealoTUYeCKuii, ONM3HELOBBIM, IMTOICHETUYECKHI, OHOXMMHYECKUN, MOJEKYJISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONpeAeNieHUe TEHOTUIIA: TOJHOIN€HOMHOE CEKBEHUPOBAaHUE,
TeHOTUIIMPOBaHUE, B TOM uucie ¢ momolnsio [IIIP-ananusza. HacnenctBennsie 3a0osieBaHUS
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HM C HACIHEACTBEHHON MPEIpacroiokKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue H TeHepaTHBHbIE MyTanuu. CTBOJOBBIE KIETKU.
[TpuHIMTIBI 310pOBOTO 00pa3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEYCHUS] TeHETHUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYAbTUPOBAaHUE. 3HAUCHHE MEAUIIMHCKONW TEeHETHKU B
MPEeIOTBPAILIEHUH U JICYCHUU TeHETUIECKHUX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

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



Tabmuiel u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE W €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacHIeIUICHUsI M €ro IUTOTCHETUYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpenuBanuey, «l{uToNOTHYECKHE OCHOBBI JUTHOPUIHOTO CKPEIIMBAHHSI,
«Meino3», «B3auMoAeiCTBUE ajUIENIbHBIX T€HOBY, «I'€HETUYECKHE KAPThl PACTEHUM, )KUBOTHBIX
u 4yenoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJEJIOBAHUS, CIEIUIEHHOTO C IOJIOM,
«KapuoTunbl YenoBeKa W IKHBOTHBIX», «Buabl u3MeHunBoCcTHY», «MoaudukanunoHHas
M3MeHYUBOCThY, «HacnenoBanue pesyc-daktopa», «['eHeTnka rpynm KpoBu», «MyTarmoHHas
U3MEHYUBOCTHY.

ObopynoBanue: MozenH-ammuIMKanud «MoHOTHOpUAHOE CcKpemuBaHuey», «HemomaHoe
noMuHupoBaHuey, «urnbpumnoe ckpemuBanue», «llepekpéct XpoMocom», MHUKPOCKOIN H
Mukponpemnapar «/po3zodunay (Hopma, myranuu GOpMbI KPbUTLEB M OKPACKH Teja), repoapuit
«I'opox mOCEBHOW».

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

JlabopaTtopnast pabota Ne 5. «/3ydyeHue pe3yabTaTOB MOHOTHUOPUAHOTO U JTUTHOPUTHOTO
CKpENIUBaHUS Y AP030(PHUIIBI Ha TOTOBBIX MUKPOIIPETIapaTax».

JlabopaTtopnast pabota Ne 6. «3yueHne MoauPpUKAIMOHHON U3MEHUYNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsZia U BApUALMOHHON KPUBON».

JlaGoparopHas pabora Ne 7. «AnHanmu3z wmyranuil y Jpo30Quibl Ha TOTOBBIX
MHKpOIIpenapaTaxy.

[Tpaktruueckast padota Ne 2. «CocTaBlI€HUE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Ceneknus Kak HayKa U mpouecc. 3apoKJICHHE CeNeKIMU U JoMecTukanus. Yuenne H. W.
BaBuioBa o 1eHTpax NPOUCXOXKIECHUS W MHOT00Opaswsi KyJIbTYypHBIX pacTeHuid. LleHTps
MIPOUCXOXKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHBIC METOJbI CENeKIMH. MacCOBBIM M MHIAWBUAYAIbHBIM OTOOPHI B CEJICKIIMH
pacteHuii u XUBOTHBIX. OlleHKa 3KcTepbhepa. bIN3KOpoACTBEHHOE CKpEIUBaHUE — MHOPUAMHT.
Uucras muaug. CkpenmuBaHWe YHCTBHIX JMHME. ['erepo3nc, wWiaM TruOpuUaHAs Cuia.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas rulpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YEHUE IOJUIUIOUIOB. JOCTHIKEHMS CEeNeKUUU PaCTeHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak orpaciab Npou3BoAcTBA. ['€HHas WHXKEHepHus. ITalbl CO3AAHUS
pekomOunantHor JIHK wm Ttpancrennbix opranm3moB. Kierounas wumkenepus. Kierounbie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHnid. KiioHupoBaHue BbICOKONPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M ITHYeckue mpodiemel. MO —
TeHEeTUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpauu:

[Hoptpetsr: H. U. Basuios, U. B. Muuypun, I'. 1. Kapneuenko, M. @. VBaHos.

Tabmuipel u cxembl: kapra «LIeHTpbI HPOUCXOXKIEHUS M MHOTO00pasus KyJIbTYpPHBIX
pactenuii», «Ilopoasl noOMamIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpuamzanusy, «Pabotel akagemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorumn», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH TJI0JOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sIIICTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI U JAOCTMIKEHUSI CEJIEKIIMM PACTEHUU M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO03SIICTBO, JTa0OPaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».



11 KJIACC

Tema 1. DBosronOHHAsA OMOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI IBOJIIOLMOHHON TEOPHUM. ODBOJIIOLMOHHAS TEOpUs U €€
MecTO B OnoJioruy. BiusiHue 3BOTIOIIMOHHON TEOPHH HA pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CupzerenbctBa 3Bomonuu. [laneoHTosIOTHYECKUE: TIOCIEN0BATENBHOCTD OSIBICHUS
BHJIOB B NAJICOHTOJIOTMYECKON JIETONIHCH, TIepeXxoaHbie (hopMbl. bruoreorpaduueckue: cXoacTBo
U paznuuue GayH ¥ GJiop MaTepUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA M Pa3IMyusi SMOPHOHOB PAa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, aHAJIOTUYHbIE, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHUE: CXOJCTBO MEXAHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTEH Y BCEX OPraHU3MOB.

OpomotmonHas teopust Y. JlapBuna. Ilpennocbuik BO3HUKHOBEHMS JapBUHU3MA.
JIBuKyImiue Cuibl SBOJIIOLIMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHMUYEHHOCTH pPECYpPCOB, HEONpeNeNE€HHAas H3MEHYMBOCTh, OOpb0a 3a CyIIEeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

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

Muxkposomtorus. [Tomyssaius Kak eJuHNIIA BUIA U 3BOTIOLUU.

JBuoxymue cuiibl (akTopbl) 3BOJIOUMK BHJIOB B MHpupoje. MyTalMoHHBIN Ipolecc u
KOMOMHATHBHasT M3MEHUMBOCTh. [lomymsiivoHHble BONHBI M Jpedd renoB. Mzomsuus u
MUTPALIUSL.

EctectBennslii oTOOp — HampaBisioniuil ¢gaxtop sBojtonud. DPOPMBI €CTECTBEHHOIO
oTbOopa.

[Ipucmoco6aeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3BoJonuH. [IpuMepsl mpucnocoOneHuit
y Opranu3mMoB. ApoMop(}o3bl U UANO-aAANTALUH.

Bux u BupooOpazoBanme. Kputepum Buma. OcHoOBHbIE (HOpPMBI BHI000pa30BaHMS:
reorpapuueckoe, IKOJIOrHIECKOE.

MakposBomtorus. @opmMbl 3BoIOLUH: (puIeTHYECKasd, AWBEPreHTHAs, KOHBEPreHTHas,
napaiensHas. HeoOparumocTs 3Bosonuu.

[Tpoucxoxaenue oT HEeCIeUATN3UPOBAHHBIX MIPEAKOB. [Iporpeccupyromas
crienuaau3anus. AJanTABHAS paIdaIiys.
JdemoncTpaumnu:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, O.
I'ekxens, @. Mrouiep, A. H. CeBepiios.

Tabmuet u  cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiey», «3apoJIbIiin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOppOBI 32  CYIIECTBOBAHUEY,
«EctectBennblii  0TOOP», «MHOrooOpasue copToB pacTeHuit», «MHoroo0pasue mopoa
KUBOTHBIX», «[Tonmynsuum, «MyrtanuoHHas U3MEHUYUBOCTDY, «Apomopho3bl»,
«Unnoanantanmum», «OOmas aereHepauus», «/Bmwkyiume cunsl sBosonnn», «Kapra-cxema
Mapimipyra mnytemectBus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
OpraHusMoBy, «I'eorpaduueckoe BU000pa3oBaHUE», « IKOJOTUIECKOE BHI000pa30BaHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PA3TUYHBIMU THIIAMU OKPACKH, HAOOP MI0I0B U
ceMsiH, KoJutekust «[Ipumepbl 3alUTHRIX MPUCTIOCOOICHHUH Y JKUBOTHBIX», MOJIENb «OCHOBHBIE
HaIpPaBJICHUS YBOJIIOIUNY», 00bEMHAs Moienb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX.

buoreorpaduueckass kapra Mupa, KoJUIeKIUS «DOPMBI COXPAHHOCTH HMCKOMAEMBbIX
KUBOTHBIX U pAaCTeHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE Mpenaparhbl
«Pa3Butne Hacexkomoroy», «PasBuTHe nArymkn», MukpornpemnapaT «/poszoduna» (HOpma,
MyTanuu GOPMBI KPUIHEB i OKPACKH Tela).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

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



JlaGopatopHass pabora Ne 2. «OnucaHue TNPUCTIOCOOJIEHHOCTH OpraHm3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE )KHU3HU Ha 3emJie.

JloHayuHble TIPEICTABJICHUS O 3apOXKAECHUU XKU3HU. HayuHble runorTe3bl BOZHUKHOBEHUS
KU3HU Ha 3emuie: aOMOreHe3 M IMaHcuepMus. XUMUYecKas 3BOIIOLUSA. AOHMOTEHHBIM CUHTE3
OpraHMYECKUX  BEIIECTB M3  HEOPraHMYECKUX. OKCIEPUMEHTAJbHOE  IOJITBEPXKIACHUE
XUMUYECKOHM 3BoJironini. HavanbHble 3Tansl Ouonorudeckoit spomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BO3HHUKHOBEHME MPOTOKIETKU. [lepBble KIETKHU U UX
sBoIONMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emsie 1o dpam U nepuojam. Karapxeil. Apxelickas u
npoteposoiickas dpbl. [laneosolickas 3pa m e€ mepuoiabl: KeMOPHICKUH, OpPIOBUKCKUU,
CUJIyPUMCKHM, IEBOHCKUH, KAMEHHO YT OJIbHBIN, IEPMCKHMN.

Me3o30iickas 3pa 1 €€ epruoabl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas spa v €€ nepuoapl: MajaeoreHOBbIN, HEOT€HOBBIN, AHTPOTIOT€HOBBIM.

XapakTepucTUKa KiIuMaTa M TIeoJIoTHYecKuX mpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
PacTUTENBPHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHUd U KMBOTHBIX. l[losiBieHwue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpakeHue 3BOJIOIMUA. OCHOBHBIE CHCTEMAaTHUECKUE
IPYIIbI OPraHU3MOB.

DOBOJIOLMS  yeloBeKa. AHTpONOJNOrHs Kak Hayka. Pa3BuThe mpeacTaBiIeHUd O
MIPOUCXOXKICHUU YeloBeKa. MeTobl u3ydeHus: antpornorenesa. CxoAcTBa U pa3inyusl 4eJoBeKa
1 ’KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHHE YeIOBEeKa.

JBuwxymue cuibl (QakTopsl) aHTpororeHe3a. HacneacTBeHHAass W3MEHUUMBOCTh U
ecTeCTBEeHHBIN 0TOOp. OOIMIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUI TPy/ia, MBIIIJICHUE,
peusb.

OcHOBHBIE CTagUU W BETBH HBOJIOLUU YEJIOBEKA: aBCTPAIONUTECKH, YEIOBEK YMEIbIH,
Uenosek mnpsmoxonasmui, YenoBek HeaHaepTaiabckui, YenoBexk pasymublid. Haxonku
HCKOTIAEMBIX OCTAaTKOB, BPEMsI CYILIECTBOBAaHHUSA, 00JaCTh PacHpOCTpaHEHUs,, 00bEM T'OJIOBHOTO
MO03ra, 00pa3 )KU3HHU, OPYAUS.

Yenoseueckue pacbl. OCHOBHBIE OOJBLINE pachl: €BpoleouaHas (eBpasuiickas), Herpo-
aBCTpasloujiHasi  (dKBaTOpUasibHasg), MOHIOJOUAHASA  (A3MAaTCKO-aMepUKaHCKasi).  YepTsl
IIPUCIIOCOOJICHHOCTH MpPEJACTaBUTENIEH 4YEJOBEYECKUX pac K YCIOBHUAM CYLIECTBOBAHMSL.
EnunctBO yenoBeueckux pac. Kpuruka pacusma.

JdemoncTpaumnu:

[Hoptpetsr: @. Pean, JI. I1actep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabnuuel u cxemsl: «Bo3HukHoBeHue COJIHEUHOHN cucTeMbl», «Pa3BUTHE OPraHUYECKOro
mupa», «PacturenpHas kietka», <«OKuBoTHas kiuertka», «lIpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTEMa OPraHUYecKOro Mupa», «CpaBHEHME AHATOMHUYECKHX 4EpPT CTPOEHUs
YeJoBeKa M 4YelI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MecTa MaJCOHTOJOIMYECKUX HAXOJ0K
IIPEIKOB COBPEMEHHOIO 4enoBeKay, «JllpeBHelmme moaw», «peBHue moam», «llepBbie
COBPEMEHHBIE JIION», «HeI0BeUecKne pacb».

Ob6opynoBanue: Mymspku «lIpoucxoxneHue uenoBeka» (OOCTBI  aBCTPAJIOMHUTEKA,
MUTEKaHTPOIla, HeaHepTallblla, KPOMaHBOHIIA), CIACTKH WM M300pa)KeHUs KaMEHHBIX Opyauit
MEPBOOBITHOTO YesloBeKa (KaMHU-UYOMIIEPh, pyOuia, ckpebiia), reoXpOHOJOrHuecKas Tabiuna,
KoJuIeKIMs «POpMBI COXPAHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[Ipaktuyeckas pabora Ne 1. «/3yueHne MCKOMaeMbIX OCTaTKOB PAaCTEHUH U )KUBOTHBIX B
KOJUIEKIIHSIX).

DKcKypeusi «DBOJIIOLUS OPraHUYeCKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYUHBIH HITU
KpaeBeIuecKuil My3eil).



Tema 3. Opranusmsl H OKpY:Kal0Ias cpeaa.

DKOJIOTHSI KaK HayKka. 3aJadyd W pa3felibl  3KOJIOTHH. MeToAbl 3KOJIOTHYECKUX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpenst  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3MAYyIIHAs,  IOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonorudeckne ¢akropel. Knaccuduramus skonormueckux (pakTopoB: aOHOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. JleliCTBHE SKOIOTHIECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpBI:  CBET, TEMIeparypa, BIAKHOCTh.  DoTonmepuou3M.
[TpucnocobneHns Opranu3MoB K JISHCTBHUIO aOMOTHYECKHX (PAaKTOPOB. bruoormueckie puTMel.

buotndeckne  ¢aktopbl. Buasl OMOTHYECKHMX  B3aUMOJICHCTBUN:  KOHKYPCHIIWS,
XAITHAYECTBO, CUMOMO3 1 ero ¢opmsl. [lapazutusm, Koomepanus, MyTyalIn3M, KOMMEHCAIN3M
(KBapTHpaHCTBO, HaXJI€OHMYECTBO). AMEHCAIN3M, HEUTpaiau3M. 3HaueHHEe OUOTHYECKUX
B3aUMO/ICHCTBUI 1715 CYILIECTBOBAHUS OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momynauud. OCHOBHBIE IOKa3aTeNu MOMYJISIUH:
YHUCIIEHHOCTb, IUIOTHOCTh, POXJA€MOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JuHamuka
YHCJIEHHOCTH MOMYJSLNU U €€ PeryIsiiusl.

JdemoHncTpaumnu:

[Hoptpetsi: A. I'ym6onbar, K. @. Pynse, 3. I'ekkens.

Tabmuis! u cxemel: kapra «lIpupoausie 30HbI 3emiu», «Cpeapl 00UTaHNS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MOMYJSIIUU
uHpy3opuu-Tydenbkny, «llumessie nenm».

JlabopaTopHble U MpaKTHYecKHe PadoThI:

JlabopaTtopnas padota Ne 3. «Mopdosmorunueckre 0COOEHHOCTH PACTEHUA U3 PA3HBIX MECT
oOUTaHUD.

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

[Tpaktrueckas padota Ne 2. «[Toacd€r mIOTHOCTH MOMYJISAIUA pa3HBIX BUJOB PACTCHHIN.

Tema 4. CoolOumecTBa U 3K0JI0IrHYeCKHE CHCTEMBI.

CoobOmectBo  opranu3MoB  —  OworeHo3.  CTpykTypbl  OWOIIEHO3a:  BHJIOBAS,
MIPOCTpPaHCTBEHHAA, Tpodudeckas (mumieBas). Bunbi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsl). [lonstue 06 3kocucreMe U OHOreOlEHO3E.
OYHKIHMOHATIBHBIE KOMIIOHEHTBl AKOCHCTEMBI: IPOJYLEHThI, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTteMe. Tpodudeckue (MUIIEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNM SKOCUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJOTHYECKHE MHUpaMUAbl: MPOAYKIWH, UYHUCICHHOCTH, Ouomacchl. CBolicTBa
9KOCUCTEM: YCTOWYMBOCTb, cCaMOperynsauus, pazsutue. Cykieccus.

[Ipupoanbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTeMa XBOWHOTO WU
IIUPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATpPOIKOCUCTEMBI. YPOOIKOCUCTeMBbI. buonornueckoe u
XO035IIICTBEHHOE 3HAaYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (aktop ycroitunBocTtu 3kocucteM. CoxpaHeHHe OMOJIOTHYECKOro
paszHooOpasus Ha 3emuie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
XKusoe BemectBo U ero ¢yHkiuu. OcoOeHHOCTH OHOChephl Kak TII00aabHONH 3KOCHUCTEMBI.
JluHamMu4eckoe paBHOBecHe U 0OpaTHast cBs3b B OHocdepe.

KpyroBopoTsl BemiecTB W OMOTEOXMMHUYECKHE LHKIBI 3JEMEHTOB (Yriepoja, a3oTa).
3oHanpHOCTH OHOCc(hepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B buochepe 3eminn. AHTpoIroreHHble u3MeHeHus B ouocdepe. ['mobanpHble
HKOJIOTUYECKUE TPOOIEMBI.



CocymecTBoBaHUE MPUPOIBI U yenoBeuecTBa. CoxpaHeHne OMopa3Ho0Opa3usi Kak OCHOBA
ycroitunBoctu O6uochepsl. OcHOBa pallMOHATIBLHOTO YIPABJICHUS MPUPOIHBIMHE PECYpCaMH U UX
ucnoib3oBanue. JlocTimkenuss OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanum:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuuer u cxemsl: «llumebie nenn», «bHoEeHO3: cocTaB U CTpyKTypay, «IIpupoansie
coobmectBay, «llemn mnwuranus», «OKojormueckas mnupamuga», «buocdepa u uenmoBEK»,
«JKocHuCcTeEMa IIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMa XBOMHOro Jiecan, «buoreHos
BoJ0EéMa», «ArpoueHo3», «lIpuMepHble aHTPONOre€HHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxHelmue MCTOYHHMKHU 3arpsi3HEHMs BO3JyXa M IPYHTOBBIX BOI», «llouBa — BakHeWmas
cocrasisromas ouocheps», «PakTopsl aerpaganuu No4By, «I[lapHUKOBBIH AP PeKT», «DaKTOPHI
panMoaKTUBHOTO 3arpsi3HeHus Onocdepbl», «Oommas cTpykrypa ouocheps», «Pacnpoctpanenue
XKU3HU B Omocdepe», «O30HOBBIN dkpaH Ouocheprl», «KpyroBopot yriepoma B O6mochepe»,
«KpyroBopoTt a3zoTa B IpupoaAe».

O6opynoBaHue: MO/Ie€b-alIIUKaUs «Tunuuneie OMOLIEHO3bI», repbapuit
«PactutenbHble  coobmiecTBa», Kowekuuu — «buoneno3», «Bpemutenun — BaxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIbTYp», TIepOapuu M KOJUIEKIMM pPACTEHUH U  IKUBOTHBIX,
MIPUHAJUIEKAINE K Pa3HBIM JKOJIOTHYECKUM I'pylIiaM oHoro Buaa, KpacHas kaura Poccuiickoit

Oenepannu, U300paxeHMs] OXpaHSEMbIX BUIOB PACTEHUN U )KMBOTHBIX.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHOJIOI'MA HA BA3OBOM YPOBHE CPEIHEI'O OBIIEI'O
OBPA3OBAHUA

Cornmacuo ®I'OC COO, ycraHaBIuMBarOTCS TpeOOBaHMS K pe3yJbTaTaM
OCBOEHMS 00YYarOIUMUCS NPOTrPaMM CPETHETO OOILIEro 00pa30BaHUs: IMUYHOCTHBIM,
MeTaIpeAMETHBIM U MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA MpeaMeTra «bUOJOrus» BbIACICHBI
CJIEIYIOIIME COCTABIISIONINE: OCO3HAHUE 00YJAIOITUMHUCS POCCUNUCKON TPAKIAHCKOU UIEHTUYHOCTH
— F'OTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU M CaMOOIIPENIENICHNI0, HAIMYMEe MOTUBAIUU K
00yueHuI0 OMOJIOTUH, IIeJIEHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOESKJIEHUIN JTUYHOCTH HAa OCHOBE
KIIIOYEBBIX IIGHHOCT@fI U UCTOPUYICCKHUX Tpazmunﬁ pa3sBUTUA OMOJIOTHYECKOTO 3HaHHuA, TOTOBHOCTbH
U CIOCOOHOCTh O0O0Y4YarolIMXCSl PYKOBOJCTBOBATHCS B CBOEM JIEATENBHOCTH I[EHHOCTHO-
CMBICTIOBBIMU yCTAaHOBKAaMH, MPHUCYIIUMU CHUCTEME OHOJIOTUYECKOTO OO0pa30BaHUs, HaIUvue
9KOJIOTMYECKOT0 MPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTDH KU3HEHHBIE IUIAHBI.

JImgHOCTHEIE pE3YIbTaTbl OCBOCHHUA IIPEAMCTA «bnonornsy JOCTUI'alOTCA B C€JIWHCTBE
y‘-Ie6HOI\/II A BOCIHMTATEIILHOU ACATCIIBHOCTH B COOTBCTCTBHUU C TpPaAUIHWMOHHBIMUA pOCCI/IfICKPIMI/I
COOUOKYJIBTYPHBIMHU, HCTOPUYCCKUMHU M AYXOBHO-HPABCTBCHHBIMH LCHHOCTAMH, MNPUHATBIMH B
oOmiecTBe MpaBWIaMHM U HOpPMaMU TOBEJIEHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUS M CaMOPA3BUTHS, PAa3BUTUS BHYTPEHHEH MO3UIMU JUYHOCTH, MATPUOTHU3MA,
YBaXEHHS K 3aKOHY W IPaBOMIOPANKY, YEIOBEKY TpyAa M CTaplIeMy IOKOJEHHUIO, B3aHUMHOIO
yBa)KeHHsI, OEPEKHOT0 OTHOLIEHUSI K KYJIbTYPHOMY HACIEAMIO U TPAJAULIUAM MHOTOHAI[MOHATIBHOTO
Hapoja Poccuiickoit denepannu, IpupoJie U OKPYKaroIIen cpee.

JIM4HOCTHBIE pe3yNnbTaThl OCBOCHUS y4yeOHOro mnpeamera «buosorus» MOJDKHBI OTpaXkaTb
TOTOBHOCTh M CIOCOOHOCTh OOYYAOIIMXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTALUN, TO3UTHUBHBIX BHYTPEHHUX YOEXKJICHUH,
COOTBETCTBYIOIIUX TPATUIUOHHBIM LIEHHOCTSIM POCCHIICKOTO 0OIIECTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U ONBITA JIECATEIBHOCTH B MPOLIECCE PEATU3ALMU OCHOBHBIX HAIIPaBJICHUU BOCIUTATEIBHOMN
NESATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKOM  mo3ulMu  oOyyaromierocss Kak  aKTHMBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA W
MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH IESITENLHOCTH MPU CO3JAHHH Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CMOCOOHOCTh OMPENEIATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIIEHHUIO K SBJICHUSM COBPEM EHHOM
KU3HU U OOBSICHSTH €€;

YMEHHE YYUTHIBATh B CBOMX JACUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOJCHCTBUS
JOJIeH ¢ pa3HbIMH YOeXKACHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITHANIBHBIM TOJI0KEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOILIECCE COBMECTHOTO BBITIONHEHUS yYEOHBIX,
MO3HABATENbHBIX U UCCIIEIOBATENLCKUX 3a/1a4, YBAXKUTEIHHOTO OTHOIIEHUS! K MHEHUIO ONIIIOHEHTOB
pu 00CYX/I€HUH CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJIEPKAHMS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHUSA:



Cc(OPMHPOBAHHOCTh POCCHUICKON TPaKJAaHCKOM HICHTUYHOCTH, MAaTPUOTU3MA, YBOKEHUS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iiepe] PoinHOM, ropiocTu 3a CBOM Kpal, cBOrO Ponuny,
CBOH SI3bIK U KYJBTYPY, IPOILLIOE U HACTOSIIEe MHOTOHAIIMOHAJIBHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHONIEHUE K MPUPOJIHOMY HACICIUIO U MaMSTHUKAM MPUPOJIbI, JOCTUKEHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUICKUX YUEHBIX B CTAHOBJICHHE U PAa3BUTHE OMOJIOTHH,
MMOHMMAaHMsI 3HAYEHUS OWOJIOTUM B TIO3HAHUU 3aKOHOB TMPHUPOJIbI, B JKU3HU 4YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

uIciHas YOSKIEHHOCTh, TOTOBHOCTD K CITYKEHHIO U 3amure OTedecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHWBATH CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYACHh Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAYyILEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJIUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0oB Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHU;

TMOHUMAaHHE YMOITMOHAIBPHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHIO B pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, (GOPMHUPOBAHUA KYJIbTYPbl 310POBbSI H IMOLMOHAJIHLHOTO
0J1aronmoJryyms:

MMOHMMAaHHE W pealH3als 3J0pOBOTO M 0e30macHOro obpasa KU3HHU (370POBOE MHUTAHUE,
coONIoiecHHe TUTHMEHWYECKUX MpaBWJI U HOPM, COAJIaHCUPOBAHHBIN PEXUM 3aHATHI M OTHAbIXA,
perynspHasi pu3ndeckas akTUBHOCTD), OEpPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (DPM3MUYECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MMOHMUMAaHKe [IEHHOCTH MPAaBHJI UHIUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBEACHUS
B CUTyalUsIX, YIPOKAIOIINX 3J0POBbIO U )KU3HU JIFOCH;

OCO3HAHHE TMOCIEACTBHM M HENPUATHUS BPEAHBIX MpPHUBBIUEK (YHOTPEOJICHUSI aIKOTOJIs,
HapKOTHKOB, KYPEHHS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

FOTOBHOCTh K AKTUBHOM JAESTEIBHOCTH TE€XHOJOTMYECKOW M COLIMAIIbHOM HaIpaBJIECHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENIHO BBITIOJIHATH TaKyl0 JAESITEIbHOCTD;

UHTEpeC K pa3nuyHbiM chepam mTpodecCHOHATBHONW NESTEIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIH BBIOOp Oynymiel mpodeccuu u peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIE TITAHBI;

TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHHMIO M €caMOOOpa30BaHUIO HA MPOTSHKEHHH BCEM
KU3HU;

7) 3K0JIOTHYECKOT0 BOCIUTAHUS:

9KOJIOTHYECKU 11e7IECO00pa3HOEe OTHOIIGHHE K MPUPOJE KaK MCTOYHHMKY KU3HHU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS OKOJOTHYECKON KyIbTYphl: MPHOOPETEHHE ONBITa IUIAHUPOBAHUS
MOCTYIKOB U OLICHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl;

OCO3HaHHKE TTI00aIHHOTO XapaKTepa SKOJIOTHIYECKUX MPOOIeM U MyTei UX pelIeHHs;

CIOCOOHOCTH UCTOIB30BaTh MPUOOpETaeMble TPU U3YUCHUN OUOJIOTUN 3HAHUS U YMEHUS MIPU
penieHnu mpoOIeM, CBSA3aHHBIX C PAlMOHAIBHBIM TPUPOJIOTNOIH30BAHUEM (COOMIOCHUE TPABHII



MOBEJICHUS B MPUPOJIE, HAPABJIICHHBIX HA COXPAHEHHE PAaBHOBECHS B dKOCHCTEMaX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHochepsr);

AKTUBHOE HENPUATUE JICUCTBUI, IPUHOCSIIUX BPEN OKPYKAIOUIEN TPUPOIHOMN Cpee, YMEHHUE
MIPOTHO3UPOBATH HEOIArOMPUSATHBIE SKOJOTHUECKHE MOCIEACTBUS MPEANPUHUMAEMbIX JIEUCTBUN U
MpEeA0TBPAILATh UX;

HaJU4YMe Pa3BUTOIO HSKOJIOTMYECKOTO MBIILICHUS, 3KOJOTUYECKOW KYJIbTYphI, ONBITA
NESTETPHOCTH  DKOJIOTMUECKOW  HAIpPaBJICHHOCTH, YMEHHUS  PYKOBOJICTBOBATHCS UMM B
MMO3HABATEIbHOM, KOMMYHUKATUBHOW M COLMAJIBHON WPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKOU JAESITEIbHOCTH SKOJOTHYECKOW HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M OOUIECTBEHHOW IPaKTUKH, OCHOBAHHOTO Ha JAMajore KyJbTyp, CIHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOEr0 MECTa B MOJUKYJIbTYPHOM MHUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YUTATEIHCKOW KYJIBTYPhI KaK CpPEACTBA B3aUMOJICHCTBUS
MEXy JIOJIbMH U TIO3HAHUSI MUPAa;

MMOHUMaHHe CHelU(PUKH OUOJIOTHM KaKk HayKd, OCO3HaHus €€ poiu B (HOpMHUPOBAHUU
paIMOHAIBbHOTO HAYYHOTO MBILIUICHHUS, CO3[JaHUU LIEJOCTHOTO MpPEJCTaBICHUS 00 OKpYXKarolliem
MHpEe KaK O €IMHCTBE MPUPO/Ibl, UeTOBEKa U OOIIECTBA, B TIO3HAHUU NMPUPOJHBIX 3aKOHOMEPHOCTEN
U peleHuy NpooIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTU OWOJIOTUH JUIsI COBPEMEHHOM IUBWIM3ALMH: 0OecredeHus
HOBOTO YPOBHSI Pa3BUTHS MEIHIIMHBI, CO3/IAHWE TIEPCIIEKTUBHBIX OWOTEXHOJOTHUM, CIMOCOOHBIX
pelarh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA IMyTeH BbIXOJA U3 TII00aJIbHBIX
9KOJIOTMYECKUX MpobieM U oOecreueHus: nmepexoja K yCTOMYMBOMY Pa3BUTHIO, PALlMOHAILHOMY
WCIO0JIb30BAHUIO MPUPOIHBIX PECYPCOB U (GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IOJYYEHUU OMOJOTMYECKUX 3HAHUI B ILIENSAX MOBBILIEHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHONH TIPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYyHKIIMOHAJIbHOM
IPAaMOTHOCTH OOydJaroImuxcs, GopMUpyeMOn pu U3y4EeHUN OMOJIOTHH;

[IOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH HCHOJb30BaTh IOJlydaeMble 3HAHHUS MJIs aHajdu3a U OOBSCHEHUS SBICHUI
OKPY)KAIOIIEr0 MHpa M MPOUCXOJANIMX B HEM U3MEHEHHWH, yMeHHe JelaTh 00O0CHOBAHHBIE
3aKJIIOUYEHUS] Ha OCHOBE HAy4yHBIX (DaKTOB M MMEIOIIUXCS JAaHHBIX C LENbI0 MOJyYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTBH CaMOCTOSITENIBHO MCHOJIb30BaTh OMOJIOrHUECKHEe 3HAHUS TSl pelieHus pooiieM
B peaJIbHbIX KU3HEHHBIX CUTYalUAX;

OCO3HAaHUE IIEHHOCTH HAy4yHOM JAESITENbHOCTH, T'OTOBHOCTh OCYIIECTBISATh IPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSTEIbBHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMpPEPhIBHOMY OOpa3oBaHUI0 U CcaMOO0Opa3oBaHHIO, K
AKTUBHOMY TIOJIyYCHHUIO HOBBIX 3HAHMA 1O OHOJIOTMM B COOTBETCTBUU C IKMU3HECHHBIMHU
MMOTPEOHOCTSMH.

METANIPEIMETHBIE PE3YJIBTATBI

MetanpeaMeTHble pe3yNbTaThl OCBOCHHS yueOHoro mnpeamera «bHoNOTHsS») BKIIOYAIOT:
3HaYUMBbIe s (POPMUPOBAHUS  MHPOBO33PEHHUS  OOYy4aIOUIMXCA  MEXKAUCHUIUITMHAPHBIC
(MexmpeMeTHbIE) OOIIeHAYYHbIE TIOHSITHS, OTPAXKAIOIIUE 1IETIOCTHOCTh HAYYHON KapTUHBI MUpPa U
crenuguKy METOJOB TO3HAHHS, HCIOJNb3yeMbIX B €CTECTBEHHBIX HayKaxX (BEIIEeCTBO, DHEPTHs,
SIBIICHUE, TIPOLIECC, CUCTeMa, HayYHbIH (aKT, MPHUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSI,
UCClIeIOBaHUE, HAONIOJICHHWEe, W3MEpPEHHEe, SKCIEPUMEHT W JpPYruX), YHHUBEpCAIbHbIE y4eOHbIE
neiictBus  (MO3HABATENbHEIE, KOMMYHUKAaTUBHBIE,  PETYJISTUBHBIE), obecrneunBaronme
¢dbopmupoBanre (YHKIHOHATHHOW TPAMOTHOCTH M COLMATBHOM KOMIETEHIIMH OOYyJaromInuxcs,



CIIOCOOHOCTh oOyuarommxcs UCIIO0JIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHBIC,
MHUPOBO33PCHUYECKUE 3HAHWS W YHHBEpCajdbHbIE Y4YeOHBIC JACWCTBHS B IO3HABATEIHHOU W
COLIMAJIBHON ITPAKTHUKE.

MetanpeaMeTHbIe pe3yJabTaThl OCBOCHUS TMPOTPAMMBI CPETHETr0 O0OIIero o0pa3oBaHUS
JOJIKHBI OTPaXKaTh:

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU 1€HiCTBUAMM:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSITEIIBHO  (POPMYITHPOBATh W aKTyaIM3UPOBaTh NPOOJIEeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

WCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIIJICHUs (aHalu3a, CHHTE3a,
CpaBHCHHS, KiacCupuKanuu, OOOOIICHHS), pPACKPhIBATh CMBICT OWOJIOTHYECKUX TOHSATHI
(BBLACTATH UX XapaKTEepPHbIC MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMU MOHSATUSIMU);

OTNpeNeNsATh I1EeJU JESITeNIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUU HUX JOCTHIKEHUS,
COOTHOCHUTH PE3YJIbTATHI JACATEIHHOCTH C MTOCTABICHHBIMHU IICJISIMH;

WCI0JIb30BAaTh OWOJIOTMYECKUE TOHATUS JUIsl OOBsICHEHHMsSI (DAaKTOB M SIBJICHUM KUBOM
TIPUPOJIBI;

CTPOUTD JIOTHYECKUE PACCYXICHUSI (MHIYKTUBHBIC, JIEAYKTUBHBIE, TI0 aHAJIOTHH), BBHISBISTH
3aKOHOMEPHOCTH W TPOTHBOPEYHUS B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIUPOBATH BBIBOILI H
3aKITIOYCHUST;

MPUMEHSATh CXEMHO-MOJICTIbHBIE CPEJCTBA JUIS TPEACTABJICHHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHUH B HM3Y4aeMBIX OHMOJIOTHMYECKHMX OOBEKTaX, a Tak)Ke MPOTUBOPEYHMI Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUIaH pelIeHUs MPOOJIEMbI ¢ YUETOM aHAM3a UMEIOIINXCS MaTepUaIbHbIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIbHOCTb, OLEHUBATh COOTBETCTBHE PE3YJIbTATOB LEISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATH U BBINOJHATH pPabOTy B YCIOBHUSX pEAlbHOrO, BUPTYAJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKIE IeHCTBHA:

BIIQJIETh HABbIKAMU Y4eOHO-HCCIIEOBATEIbCKOM U MPOEKTHOW AESITeNbHOCTH, HaBBIKAMH
paspelieHus mpoOjaeM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOMCKY METOJOB
pelIeHUs MPAaKTUYECKHUX 3aj1ayu, IPUMEHEHHUIO Pa3IMYHbIX METOJOB TIO3HAHMUS,

WCIOJIb30BAaTh PAa3IMYHble BUIbl JESATEIBHOCTH II0 TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEpIpETAINK, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B YYE€OHBIX CHUTYyallMAX, B TOM YHUCIE MpHU
CO3JaHUU YYEOHBIX U COIMABHBIX MPOEKTOB;

(dbopMHUpOBaTh HAYYHBIA THUI MBIIUICHUS, BJIAJETh HAyYHOW TEPMHUHOJOTHUEH, KIIOYEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/layd B 0Opa30BATENBHOUN AEATEILHOCTUH U
KU3HEHHBIX CUTYAIHIX;

BBISIBIISITh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U U aKTyaJTU3UPOBATh 3aauy, BBIJBUTaTh TUIIOTE3Y
e€ pelieHus, HaX0AUTh apTYMEHTHI JJI T0Ka3aTeIbCTBa CBOMX YTBEPKICHUH, 3aaBaTh apaMeTphbl
U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH TMOJIyYEHHBIC B XOJ€ PEIICHUs 3aauld Pe3ylbTaThl, KpUTHUYECKHU OLEHUBATH
UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIIHSIM, OIIEHUBATH TPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISTh IIeJICHANPABIEHHBIA TIOMCK TIEpPEeHOCa CPEJICTB M CHOCOOOB JCWUCTBHS B
podecCHOHANBHYIO CPENY;

yMeTh  TEpPEeHOCUTh 3HAHWS B  TO3HABAaTeIbHYID M  MPAKTUYECKyl  oOnactu
KU3ZHEACSITEIIbHOCTH;



YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIIBUTaTh HOBBIC HJEH, NpPEJIaraTh OPUTHHAIBHBIE MOJXOAbI W pEIICHHs, CTaBUTh
npoOsIeMBbl U 3a/1a4u, IOTYCKAIOIIUE aJTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBAThCS B PA3NMYHBIX HCTOYHUKAX HHPOpMaruu (TeKcTe yd4eOHOro mnocoows,
HAyYHO-TIONMYJISIPHOM JTUTEepaType, OHOJOTMYECKHX CIIOBapsAX M CIPABOYHHMKAX, KOMITbIOTEPHBIX
0azax JnaHHBIX, B VIHTepHeTE), aHATM3UpPOBaTh HWHGPOPMALHUIO DPA3IUYHBIX BHIOB HU (OpPM
IIpEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(dbopMynHpoBaTh 3ampochl M TPUMEHITH pa3IWYHbBIE METOJBI TNPH TOWCKe U O0TOOpe
Onoorndeckoit HHPOpMaIu, HeOOXOIUMOM ISl BRITTOJIHEHUST yICOHBIX 33/1a4;

npuoOpeTaTs OIBIT HWCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHIA,
COBEPUICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMUYHbBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbBHO ~ BBIOMpATh ONTUMAIbHYI0 (QOpMYy TPEICTABICHUS OHOJOTrMYECKOU
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOE€);

WCIIONb30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CpeAcCTBa NpH paboTe C OHOJOTUYECKOU
nHpopmanyen: TPUMEHSTh XMMHUYECKHe, (U3NYECKHE W MaTeMaTHMYeCKue 3HAaKM W CUMBOJIBI,
dbopmynbl, abOpeBHUATypy, HOMEHKJIATYPY, WCIOJb30BaTh W MpPeoOpa3oBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIaZIETh HABBIKAMM  pacloO3HaBaHWs M  3alIUTHl  MHGOpMALMHM, HHPOPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTH.

Ogiajienne YHUBEPCAJIbHBIMU KOMMYHHKATHBHBIMY J1€HCTBUSIMM:

1) o6menne:

OCYILIECTBIISITh KOMMYHHKAIIMH BO BceX chepax *KU3HHU, aKTUBHO y4aCTBOBATh B IMAJIOre WU
JIMICKYCCHU TI0 CYIIECTBY 00CYKIaeMOi TeMbl (YyMEHHUE 3a7]aBaTh BOMPOCHI, BBICKA3bIBaTh CYKICHHS
OTHOCHUTENIbHO BBITIOJHEHHUS MpeajgaraeMoil 3aladyu, y4UThIBaTh HMHTEPECHl U COIIACOBAaHHOCTH
MO3UIMHI APYTUX YYaCTHUKOB JAMAJIOTa WM AUCKYCCHUU);

pacrno3HaBaTh HeBepOaJbHBIE CpPeCTBA OOIICHUS, TOHUMAaTh 3HAYEHHUE COLIMAIbHBIX 3HAKOB,
MPEANOCHIJIOK BO3HUKHOBEHMSI KOH(DIMKTHBIX CUTYallMil, yMETb CMsryaThb KOH(JIUKTBI U BECTU
[IEPETrOBOPHI;

BIIAJICTh DPA3IUYHBIMU COcOOaMU OOILIEHUS M B3aUMOJACUCTBUS, MOHUMATh HaMEPEHUS
JOPYTUX JIOACH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECEIHHKY M B KOPPEKTHOU (opme
(bopMynupOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUYKY 3pEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/CTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAaHIHOM M HMHIUBUAYAIbHOW pabOTHl IpH
pelieHn OMOJIOTUYECKOW MpoOiIeMbl, 0OOCHOBBIBATh HEOOXOJAMMOCTh HMPUMEHEHUS T'PYIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH Y4eOHOM 3a/1auu;

BBIOMpATh TEMAaTUKy U METOJIbI COBMECTHBIX ACWCTBHH C yu€TOM OOIIMX HHTEPECOB H
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MIPUHUMATh 1IEJTM COBMECTHOM JeATEIbHOCTH, OPIaHU30BBIBATh U KOOPAMHUPOBATH ACHCTBUS
o €€ JOCTWKEHUIO: COCTABJIATh IUUIAH JEUCTBUM, paACHpElNensaTh pPOJU € YYETOM MHEHUU
YYaCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHON pabOTHI;

OIIEHUBATh Ka4eCTBO CBOEr0 BKJIA/a U KaKJOI0 YYaCTHMKA KOMAH[bl B OOIIUI pe3ylnbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBBIE MPOEKTHI, OLEHMBATh HJAEU C TO3MLIUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATH MO3UTUBHOE CTPATEIMYECKOE MOBECHUE B PA3IMUHBIX CUTYALUSX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OBi1aieHHe YHHBEPCAJIbHBIMH PEryJsITUBHBIMH I€ICTBUAMM:

1) camoopranu3amnus:



UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISABIICHUS MPOOJIEM U UX PEIICHHs B KU3HEHHBIX
1 Y4€OHBIX CUTYAIHSIX;

BBIOMpATh Ha OCHOBE OMOJOTMYECKMX 3HAHWU IIEJICBbIE M CMBICJIOBBIC YCTAHOBKH B CBOUX
JEUCTBUAX M IOCTYNKAaxX II0 OTHOLIEGHHUIO K >KMBOM IIPUPOJE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYIIECTBIISTh IO3HABATENIbHYIO JIESTENBbHOCTh, BBISBISATH MPOOIEMBI,
CTaBHUThH M (OPMYIUPOBATH COOCTBEHHBIE 33a]]a4l B 00pa30BaTEIbHON NESITEIBHOCTH M )KHU3HEHHBIX
CUTYyaLMsIX;

CaMOCTOSITEJIBHO COCTaBIATh IUIAH PELICHUs MPOOJIEMbI C Y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIINOYTCHH;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

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

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHUIO IIMPOKOW 3PYAMLIMU B Pa3HbIX 00JACTIX
3HAHMUH, TOCTOSTHHO MOBBIIATh CBOM 00pa30BaTENbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh, OLICHMBATh
COOTBETCTBHUE PE3YJIBTATOB LEISAM;

BJIaJIETh HABBIKAMU MO3HABATEIbHOU peduIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHUH U
MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB M OCHOBAHUH, UCIOJIB30BaTh NMPUEMBI pedieKcuu s
OIIEHKHU CUTYalllH, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATH PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHMS 110 UX CHIXKEHUIO;

IIPUHUMAaTh MOTHBBI X apTyMEHTBI IPYTUX IPU aHAJIHU3€E PE3yJIbTaTOB ACATECIbHOCTH;

3) npunsiTHE CeOS M APYIHX:

IIPUHUMATh ce0s, IOHUMas CBOM HEOCTATKH U IOCTOMHCTBA;

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

IIPU3HABATH CBOE MPABO U IPABO JIPYTUX Ha OLIMOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro YeJIOBEKa.

INPEJMETHBIE PE3YJIBTATHI

IIpenmertHble pe3ynbTaTthl ocBoeHMs nporpammbl COO mo Ouosioruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT creuupuyeckue st ydyeOHoro mpeamera «buosorus» HaydHble 3HAHUS, YMEHUS U
crnocoObl JCHCTBUM IO OCBOCHMIO, MHTEPIpETallM U NpeoOpa3oBaHUIO 3HAHUM, BUAbI
JEATeIbHOCTH O MOJYYEHUI0 HOBOTO 3HAHUS U NPUMEHEHUIO 3HAHMHA B pa3jM4HbIX y4eOHBIX
CUTYalLlUsAX, @ TAKXKE B PEaJIbHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX ¢ Omosoruei. B mporpamme
IIpEeIMETHBIEC Pe3yNbTaThl IPEJCTABIICHBI 110 I0/1aM 00y4eHHUs.

[IpenmeTtHble pe3ynbTaThl OCBOEHHs ydyeOHoro npeamera «buonorus» ¢ 10 knacce NOIXKHBI
OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MecTe W POJM OMOJIOTMM B CHUCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHbIX HayK, B ()OPMUpPOBAHHU COBPEMEHHOH €CTeCTBEHHO-HAy4YHOW KapTUHBI MHUpPa U
Hay4HOTO MHPOBO33PEHHsI, O BKJIAJ€ POCCHMCKHUX U 3apyOekHBIX YyUEHBIX-OMOJIOTOB B pa3BUTHE
6uosoruu, PyHKIMOHAIBHONW I'PAaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJAEP)KaHUE OMOJIOTMYECKUX TEPMUHOB M TOHATHI: KHU3HB, KJIETKa,
OpranusM, Metabonn3M (0OMEH BELIECTB U MPEBpallleHHe YHEPTUU), TOMEOCcTa3 (CaMOperysus),
YpOBHEBasi  OpraHu3alus  KUBBIX  CHUCTEM, CaMOBOCIIPOU3BEICHUE (pempoaykuus),
HACJIEACTBEHHOCTDh, U3MEHUYNUBOCTD, POCT U Pa3BUTHE;

YMEHHE u3JaraTh OWOJIOTUYECKHE TEOpHHM (KJIETOYHas, XPOMOCOMHAs, MYTallMOHHAsd,
LEHTpaJIbHAsl JOrMa MOJEKyIsipHOH Ouosnorum), 3akoHsl (I'. Mennens, T. Moprana, H. .



BaBuiosa) u ydenus (0 1meHTpax MHOrooOpasusi U MPOUCXOXKICHHUS KyJIbTYypHBIX pactenuit H. .
BasuiioBa), onpeenaTs rpaHuLbl UX IPUMEHUMOCTH K XKUBBIM CUCTEMaM;

yYMEHHUE BIIAZIETh METOJAaMHM HAy4YHOTO TO3HAaHUs B OMOJOTMM: HAONMIOACHWE M OIHMCAHUE
KHUBBIX CHCTEM, INIPOIIECCOB U SIBJICHUH, OpraHM3alus U MPOBEACHHE OHOJIOTHYECKOTO
9KCHEPUMEHTA, BBIJBMKEHUE THUIIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXIy HCCIEIyEeMbIMU
BEIMYUHAMHU, OOBSICHEHHUE MOJTyYCHHBIX PE3YyIbTaTOB, UCIOIB30BAHHBIX HAYYHBIX MOHSATHH, TEOPUIA
1 3aKOHOB, YMEHHE JIe/1aTh BbIBOJbI HA OCHOBAHUHU MOJyYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIJCIATh CYLUIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK HPOKAPHUOT U 3YKApHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IPOIIECCOB: OOMEHA BEIIECTB U
MpEeBpaIeHUs] SHEPTHUH B KIETKe, (DOTOCHHTE3a, IIACTUYECKOTO M JHEPreTHYeCKOro OOMeHa,
XEMOCUHTE3a, MHUTO3a, MEH03a, OIUIOAOTBOPEHUS, Pa3MHOXKEHUS, WHAMBHYaIbHOTO pPa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHATh MNOJYyYEHHbIE 3HAHMS ISl OOBSICHEHHsS OMOJIOTMYECKUX IPOLIECCOB U
SIBIICHUH, Ul TMPUHATUS MPAKTUUYECKUX PELIEHUN B MOBCETHEBHOM JKHU3HM C II€JIbI0 OOecreueHus
0€30MaCHOCTH CBOETO 3/I0POBBS U 370POBbsI OKPYKAIOIIUX JIIO/IEH, COOMIOIEHUSI HOPM TPaMOTHOTO
MOBEICHNUS B OKpY)Kaolled NpUpPOJHON cpene, NMOHMMaHHWE HEOOXOAMMOCTH HCIIOJIb30BAHUS
JOCTHKEHHM COBPEMEHHOMN Ouonoruu u OMOTEXHOJIOT U JUIsL PaLMOHAIBHOTO
MIPUPO/IOTIOJIL30BAHNUS;

yMEHHE pelaTh »JJeMEHTapHble TIeHeTHYeCKHe 3aJjaud Ha MOHO- M JAUTHOpUAHOE
CKpeIllMBaHNE, CLIEIUICHHOE HACIe0BaHUE, COCTABIISITh CXeMbl MOHOTHOPHUIHOTO CKPEIIUBAHUS IS
Mpe/icKa3aHusl HacJaeI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATh J1a0OpaTOPHBIE U TMPAKTUYECKUE PpadOThl, COOMIOAaTh MpaBUiIa MpPH
paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHUYECKH OLIEHMBATh W MHTEPIPETUPOBATh HH(POPMALUIO OHOJIOTMYECKOIO
COJIepKaHUs, BKJIIOYAIOIIYI IICEBJIOHAyYHbIE 3HAHMS M3 pa3IMYHBIX HCTOYHHUKOB (CpelcTBa
MaccoBOil HMH(OpMalLK, HAyYHO-NOMYJSPHbIE MaTepHajbl), 3TUYECKUE AaCHEKThl COBPEMEHHBIX
UCCIIeIOBAaHUI B OMOJIOTHH, MEUIIMHE, OMOTEXHOJIOT HH;

YyMEHHE CO3/JaBaTh COOCTBEHHBIE TIMCHMEHHBIE M YCTHBIE COOOIICHHS, 00001mas
OMO0JIOTHYECKYI0 MH(POPMALIUIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh NOHATUIHBIN
anmnapar OMoJIOTHu.

[IpenmeTtHble pe3ynbTaThl OCBOEHMs yuyeOHoro npeamera «buonorus» ¢ 11 knacce NOIKHBI
OTpaxkartb:

C(OPMHUPOBAHHOCTh 3HAHUM O MeCTe M POJM OHOJOIMM B CHUCTEME HAy4HOIO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI MUpPa U
Hay4HOTO MHPOBO33PEHMsI, O BKJIAJE€ POCCHUMCKHUX U 3apyOekHbIX Yy4EHBIX-OMOJIOTOB B pa3BUTHE
6uosioruu, PyHKIMOHAIBHONW T'PAaMOTHOCTH YeJIOBEKA JUIs PELICHUs AKU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHUE OMOJIOTMYECKMX TEPMHUHOB U MOHATHUN: BUJ, MOMYJALUS,
reHO(OH/I, FBOJIIOLUS, JBIDKYLUE CUJIbI ((PAKTOPBI) 3BONIOLMHU, IPUCTIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHuE, 3KOJIOTHYECKHE (PAKTOPBI, FKOCHCTEMA, IIPOLYLEHTbI, KOHCYMEHTbI, PEAYLICHTHI,
LeNH MUTaHUs, SKOJOrnuyeckas nupaMmua, obuoreoreHos, buocdepa;

yMEHUE H3Jlaratb OuoJiorudyeckue Teopuu (3BoitonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs HBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoapliieBoro cxojactsa K. M.
bapa, depenoBaHus rnaBHBIX HampasieHud u nyted sBomounn A. H. CesepuoBa, ydeHus o
o6uocdepe B. . Bepnasckoro), onpenensTe TpaHULbI UX TPUMEHHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHUE BIIQZIETh METOJaMM HAy4YHOTO IO3HAaHUs B OMOJOTMM: HAOJMIOJAEHUE M OIMCAHUE
KHUBBIX CHCTEM, INPOIECCOB U SBJICHUH, OpraHu3anusi M NpoBeAEeHHE OHOJOTHYECKOTO
OKCIEPUMEHTA, BBIJBM)KEHUE THUIIOTE3bl, BBIABICHHE 3aBUCHUMOCTH MEXIy HCCIEIyEMbIMU
BEJIMYUHAMHU, OOBSICHEHHE MOJyYEHHBIX PE3Yy/IbTaTOB, UCIOJIb30BAHHBIX HAYUHBIX MOHATHHA, TEOpU
1 3aKOHOB, YMEHHE JIENaTh BHIBOJbI HA OCHOBAHHUH NOJYYEHHBIX PE3YyIbTATOB;



YMEHHUE BBIICIATH CYLIECTBEHHBIC NMPU3HAKU CTPOCHUS OHMOJOIMYECKHX OOBEKTOB: BHUJOB,
MO, POIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOLIEHO30B U SIKOCUCTEM, 0COOCHHOCTH
MPOIIECCOB:  HACIEACTBEHHOW HW3MEHYMBOCTH, €CTECTBEHHOrO OTOOpa, BHA000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JEHCTBUS IKOJOTHYECKUX (aKTOPOB HA OPraHU3MEI, IIepeHoca
BEILIECTB M NOTOKAa SHEPTrMM B HKOCHUCTEMAX, aHTPOIOI€HHBIX M3MEHEHMH B 3KOCHCTEMAaX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTEOXMMHUYECKHX ITUKIOB B Onocdepe;

YMEHHUE IMPUMEHATh IOJYYEHHbIE 3HAHUA [UIsl OOBSCHEHUS OMOJOTMYECKHX IPOLECCOB U
SIBJIIGHUH, Ul MPUHATUS MPAKTUUYECKUX PELIEHUN B MOBCEIHEBHOM JKHU3HM C LI€JIbIO OOecrieueHus
0€30IaCHOCTH CBOETO 3JI0POBBS M 3J0POBBS OKPY)KAIOLINX JIO/ICH, COONIOCHUS HOPM TPAMOTHOTO
MOBEICHHUS B OKpPY)Kalolled NPUPOAHON cpene, NOHMMaHUE HEOOXOJAMMOCTH HCIIOJIb30BAHUS
JOCTHUXKEHUI COBPEMEHHOM OMOJIOTHHU JUIsl pallMOHAIIBHOTO IPUPOI0T0Ib30BaAHUS;

YMEHHME pellaTh 3JIEMEHTapHble OMOJIOIMYECKHE 3aJlaud, COCTaBJIATH CXEMbI IIEpeHoca
BEIIECTB M HEPTUH B IKOocHcTeMax (LeNH MUTaHuUs);

YMEHHE BBINOJIHATH JIaOOpaTOpHbIE M MpaKTUYECKHEe padoThl, COOMIOAATh IMpaBWia HpU
pabote ¢ yueOHBIM U JJa00PaTOPHBIM 000PYIOBAHHUEM;

YMEHHME KPUTHYECKH OIICHUBAaTh W HWHTEPIPETUPOBATH HH(GOPMALUIO OHOJIOrMYECKOTrOo
COJIep’KaHHus, BKIIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS W3 pPa3JIMYHbIX HCTOYHUKOB (CpencTBa
MaccoBOM uH(pOpMaluu, HayyHO-TIOMYJSpHbIE MaTepuaibl), paccMaTpuBaTh IJI00AJTbHBIE
9KOJIOTHYECKHE MPOOJIEeMbl COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

YyMEHHE CO37aBaTh COOCTBEHHBIE TMHCHMEHHBIE M YCTHBIE COOOIIECHHS, 00001mast
OMOJIOTMYECKYI0 HHPOPMAIINIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh MOHITHIHBIN
amnmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBO yacos
Ne duekTpoHHble (HUGpoBbIE)
HauMeHoBaHue pa3fenoB U TeM NPOrpPaMMbl KonTpo.ibHbIe IpakTu4eckne
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
bu6mmoreka [IOK
1 buono aK HayKa 2 0.5
HOTIOTIDL R Hayk https://m.edso0.ru/7f41c292
2 JKuBBIE CHCTEMBI M X OpraHu3aIus 1 bubmorexa HOK
p . https://m.edso0.ru/7f41c292
bubmmoreka [IOK
3 X i 8 1
WMUYECKHUI COCTAaB U CTPOCHUE KIETKU httos://m. eds00.ru/7f41c292
bubmmoreka [JOK
4 XK 6
HBHEACATEILROCTD KICTHH https://m.edso0.ru/7f41c292
5 Pa3zmHOXeHUE 1 MHAUBUIYATBHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
bu6moreka [IOK
6 HacneacrBennoc 3Me OCTh OPTaHU3MO 8 15
TICHCTBEHHOCTE H HIMEHTHBOCTE OPratusMon https://m.edso0.ru/7f41c292
bu6moreka [IOK
7 C .0 0 3
eJeKIusl Opranu3mMoB. OCHOBBI OMOTEXHOJIOTUU httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 PezepBHoe Bpems 1
P P https://m.edsoo0.ru/7f41c292
OBUHIEE KOJIMYECTBO YACOB I10 TPOT'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 KUIACC

No KosmdecTBo 1acos DJieKTpoHHbIe (LHPPOBBIE)
u/n HaumenoBaHue pa3jesioB M TeM NPOrPaMMbl Beero KounTtposbHbie IIpakTHyeckue 06pa30BaTe JIbHBIE PeCypPChI
padoThI padoThI
bu6mmoreka [IOK
1 DBONIOIIMOHHAA OHOIOT U 9 1
1 https://m.edsoo.ru/7f41cc74
b K
2 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 3emiie 9 0.5 nommorera 1O
https://m.edsoo.ru/7f41cc74
bubmmoreka [{OK
3 Opra"gu3Mel U OK aroras cpena 5 1
p pyratom peat https://m.edsoo.ru/7f41cc74
b K
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 nomorexa O
https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
5 PesepBHOE Bpemsa 2
P p https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB 110 TPOI'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
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
N KoanuecTBo yacon Jlata DJIeKTPOHHBbIe UG POBBIE
I /;[ Tema ypoka Beero KounTtpoabHhbie IIpakTHyeckue W3ydeHus obpa3soBaTejbHbIE
padoThbI padoThbI pecypcbl
bubauoreka LIOK
1 BHosorus B cucteMe HayK 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Metoabl HO3HAHUS )KUBOM TPUPO/IBI.

2 [paktuyeckas padora Ne 1 1 0.5 bubmoreka [JOK
«Mcronb30BaHme Pa3IHYHBIX METOOB IIPH ' https://m.eds00.ru/863e6122
W3yYeHHH OMOJIOTHYECKUX 00BEKTOBY

3 buonoruyeckue cucTemsbl, IPOLIECCH U UX 1 bu6mmoreka IJOK
H3yYEeHHE https://m.edso0.ru/863e6564

4 XUMHYECKHH cocTaB KIIeTKH. Boma u 1 bu6mmoreka IJOK
MHUHEpabHBIE COJTH https://m.edsoo.ru/863e674e

bu6mmoreka IJOK

5 1
benku. CoctaB u cTpoeHne OEITKOB https://m.eds00.ru/863e6h72
DepMeHTH — OMOJIOTHICCKIE
Katanu3aTopbl. JlaboparopHas padora Ne 1 Butmiorexa [IOK

6 7 1 0.5
«M3y4yeHne KaTaJIuTUYeCKOH aKTUBHOCTH https://m.eds00.ru/863e6072
(hepMeHTOB (Ha IpIMEPE aMUJIA3HI FITH
KaTayasbl)»

bu6mmoreka IJOK

7 1

YTaeBOnEL JIHnH eI https://m.edso0.ru/863e6870
Bbu6nuoreka IJOK

8 Hyxnentosbie Kucnorsl. AT® . https://m.edso0.ru/863e6d5c

9 Hcropus u METOIBI U3yYEHUS KIETKU. 1 bubmmoreka IJOK
Kierounas Teopwst https://m.eds00.ru/863e6e88

10 KiieTka Kak 1e70CTHAs )KUBasi CHCTEMa 1
CtpoeHne 5yKapuOTHYECKON KIIETKH.
JlaGoparopnas pabota Ne 2 «/3yueHune bubmmorexa LJOK

11 CTPOCHUS KJIETOK PaCTCHHH, )KUBOTHBIX, 1 0.5 https://m.edso0.ru/863e6ff0
rprOOB ¥ GaKTEpHil MO MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MHKpOIIpEnapaTax U ux



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

OITMCAHHUC)

bubmuoreka LIOK
12 | OBuen Bemects wm MeraGomisy https://m. eds00.ru/863e766¢
bubmuoreka LIOK
1
3 Porocuites. XemocuHTe3 https://m.eds00.ru/863e7c98
. bubmuoreka IJOK
14
Oueprerueckuii obmen https://m.edso0.ru/863e7aae
JKu3HeHHbBIN UK KIIeTkH. Jlenenue
kierku. Muro3. JlaGoparopHas padora Ne 3
15 «HabmoieHre MUTO3a B KJIETKaX KOHUMKA 0.5 EH6H.HOTeKa LHOK
https://m.edsoo.ru/863e7dc4
KOPEIIIKa JIyKa Ha TOTOBBIX
MHUKpOITperiapaTax
BuocunTes Oenka. Peakius MaTpudaHOro Bbubmorexa LJOK
16
CHUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka IJOK
17 —
Tpancisuus — Guocumres Gernka https://m.edsoo.ru/863e796e
bu6mmoreka IJOK
1 _
8 Hexnerounbie pOpMBI )KH3HH — BUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka IJOK
19 @DopMbI pa3MHOKEHHST OPIraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka IJOK
20
Meiios https://m.edso0.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MTOJOBBIX KJIETOK.
21 OmnomorBopenue. JlabopaTtopHas padoTa 0.5 bubmmoreka [IOK
No 4 «3yveHre cTpOCHHsI OJOBBIX KIIETOK ' https://m.eds00.ru/863e81b6
Ha TOTOBBIX MUKpOIIpenapaTax»
22 WHanuBHoyaIbHOE PAa3BUTHE OPTAHU3MOB bubmorexa [IOK
FHBHIILY P p https://m.eds00.ru/863e8436
23 I'enernka — Hayka 0 HacJIEACTBEHHOCTH U bubmmoreka IJOK
HU3MEHYHUBOCTU https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACIICAOBAHUS bubmmoreka I[JOK
MPU3HAKOB. MOHOTHOPHIHOE CKPEIIHBAHNUE https://m.eds00.ru/863e8878
25 JurnbpuaHoe ckpermBaHue. 3aKOH Bubnuoreka IJOK
HE3aBUCHMOI'0 HACIICIOBAHHSI IIPHU3HAKOB https://m.edso0.ru/863e89a4
26 CuerieHHOE Hacle0BAHUE MPU3HAKOB. 05 Bubnuoreka IJOK

JlaGoparopuast pabota Ne 5 «/3yueHune

https://m.edso00.ru/863e8c60



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

PE3YNBTaTOB MOHOTHOPUIHOTO U
JUTHOPHUIHOTO CKPEIMBAHUS Y APO30QHIIBI
Ha TOTOBBIX MUKpOIIpenapaTax»

27 I'eneruka nona. HacnenoBanue npu3HaKos, 1 bubmuoreka LIOK
CLICTUICHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menuuBocth. Henacnencreenunast
M3MEHYHMBOCTH. JlJaGopaTopHas padora Ne 6.

28 Uzyuenne moaudukamoHHON 1 0.5 Bubmmoreka LJOK
M3MEHYMBOCTH, TIOCTPOCHUE https://m.edso00.ru/863e8efe
BapUALIMOHHOTO pslia U BApUALlUOHHOU
KpHUBOW»

HacnencrBenHast ”3BMEHUUBOCTb.

29 JlaGopaTtopHas pabota Ne 7. «AHaiu3 1 0.5 bubnuoreka IJOK
MyTanuit y Apo30(huiibl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MHUKpOITperiapaTax»»

bubmoreka [IOK

30 Tenernia uenoseia 1 https:// m.edS(I)lo.ru/863e8d78
PezepBuBIi ypok. O600IICHHE 11O TEME

31 «HacencTBeHHOCTh M M3MEHYHBOCTh 1
OpPraHU3MOB)

32 Cenekus Kak HayKa U POIIeCce 1 bubmmorexa LOK

https://m.edso0.ru/863e9214

33 MeToapl ¥ JOCTHKEHHS CCIICKIIUN 1 bu6mmoreka IJOK
pacTeHMii U JKHBOTHEBIX https://m.eds00.ru/863e9214

34 BHOTEXHOIOI M KaK OTpaciib IPOU3BOACTBA 1 bubmnorexa LOK

https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 11O 34 4

INPOI'PAMME



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 KUIACC

KoanuecTBO 4acos

DJIeKTPOHHBbIe U POBBIE

Ne Hara
/o Tema ypoxa Beero KounTtpoabHbie IIpakTHyeckue H3yuenus oOpa3oBaTe/bHbIE
padoThbI padoThbI pecypcbl
1 DBOIIOLUA U METOMBI €€ U3ydJEHUSI 1 bubmmorexa LOK
https://m.edsoo0.ru/863ea20e
2 Ucropus pazButust mpeacTaBiIeHUi 00 1 Bubmmoreka LJOK
IBOJIIOLIUH https://m.eds00.ru/863e9570
bubauoreka LIOK
3 1
MikpoooioLs https://m.edso0.ru/863e9cle
ITonynsuusa kak 3jieMeHTapHas eAMHULIA
4 BHJa U 3Botonun. JlabopaTopHas pabora 1 0.5 Bbubmoreka [JOK
Ne 1 «CpaBHeHuE BHIIOB 110 ' https://m.eds00.ru/863e99c6
MOP(OIOTHIECKOMY KPUTEPHIOY
5 JBrokymye cuitbl (3JIeMeHTapHBIC 1 bubmoreka [IOK
(aKTOphI) FBOIIIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka IJOK
6 1
EctecTBeHHbIN 0TOOP M €ro GOpMbI https://m. eds00.ru/863e9ed0
Pe3ynbTaThl 3BONIOINN:
MPHUCIIOCOOICHHOCTh OPTaHU3MOB U
7 BupooOpazoBanue. Jlaboparopras padora 1 0.5 bubmmoreka [IOK
Ne 2 «Omnmcanme mprCIIOCOOIEHHOCTH ' https://m.edsoo.ru/863e9fde
OopraHu3Ma M e€ OTHOCHTEIHHOTO
XapaxkTepar»
8 Hampagenus u myT MaKpO3BOJIIOIIIH 1 BHGH_HOTCKa 0K
https://m.edsoo.ru/863e9cle
9 Heo6paTuMoCTh YBOIONNN 1
10 HUcropus xxu3Hu Ha 3emiie 1 METOIbI €€ 1
M3Yy4eHUs
11 I'unote3sl mpOUCXOXKACHUS )KU3HU Ha 1 bubmmorexa I[JOK
3emie https://m.edsoo.ru/863ea5a6
12 PasBuTHe xu3HN Ha 3eMIie IO 3paM U 1 bubnmorexa LJOK
eproIam https://m.edso0.ru/863ea6be
OCHOBHBI€ ATaIbl IBOJTIOIUH
13 PAaCTUTENBHOIO U KUBOTHOI'O MUPA. 1 05 bubmmorexa LJOK

[Ipaktuyeckas padora Ne 1 «M3yuenue
HCKOMAEMBIX OCTaTKOB PACTEHHH U

https://m.edsoo.ru/863ea8bc



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
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JKHMBOTHBIX B KOJITICKIIUAX))

14 CoBpeMeHHas cucTeMa OpraHnYecKoro bubmuoreka IJOK
Mupa https://m.edso0.ru/863ea48e
15 DBOMIOLHS YeT0BeKa (AHTPOMOTEHES) EH6H,MOTeKa LOK
https://m.edso0.ru/863eac2c
16 Hewwxymme cuibl (pakropsr) Bubmmorexa LJOK
AHTPOIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMU SBONIOLHHU YeT0BEKA
18 YenoBeyeckue pacsl U IPUPOAHbIE Bbubmoreka [JOK
aJlanTaliy YelnoBeKa https://m.edso0.ru/863eaea2
Pe3eprHblii ypok. O000IIEHHE 10 TEME
19 «BO3HUKHOBEHUE U PA3BUTHE XKU3HU Ha
3emie»
20 OKonorus Kak Hayka
21 Cpenpl 0OUTaHMS W DKOJIOTHICCKAE bubmoreka [IOK
(baxTopbl https://m.edsoo.ru/863eafec
Aobuoruueckue dakropsl. JlabopaTopHas
pabora Ne 3. «Mopdomornueckue
29 0COOCHHOCTH PaCTCHHM M3 Pa3HBIX MECT 0.5 bubmmoreka [IOK
oburanus». Jlaboparopuas pabora Ne 4. ' https://m.edso00.ru/863eb10e
«BrnusiHuE cBeTa Ha POCT U pa3BUTHE
YEpPEHKOB KOJIEyCa
bu6mmoreka IJOK
23
buorieckue axroper https://m.eds00.ru/863eb348
DKOJIIOTHYeCKUe XapaKTePUCTHKH
24 nomyrsanud. [lpaktnyeckas padora Ne 2 0.5
«Toacu€r MIOTHOCTH NOMYJISIUEI pa3HbIX '
BUJIOB PaCTEHHID)
Bbubnuoreka IJOK
25 —
(Coo0mecTBa opraiH3MOoB — OHOICHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI) bubmorexa HOK
https://m.edsoo.ru/863eb46a
7| e e B LOK
PaMHIBL. https://m.edsoo.ru/863eb5fa
akocucreM. Cykmeccus
28 [IpuponHsIe 3KOCHCTEMBI
29 AHTPOIOT€HHBIE YKOCHCTEMBI



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 Buochepa — riobanbHas skocucTeMa 1 Bubmmoreka LJOK

3emin https.//m.edsoo0.ru/863ebb5Se
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 Bubmmoreka LJOK

ouochepsl https://m.eds00.ru/863ebd16
32 YenopeuecTBo B 6uochepe 3emiu 1
33 Cocy1iecTBoBaHUE IPUPOABI U 1 Bubmmoreka LJOK

4eII0BeYeCTBa https://m.edsoo.ru/863ebale
34 PesepBHbIii ypok. O000IIEHHE TEMBI 1

«Coo0111ecTBa U 9KOJIOTHYECKHE CHCTEMBI

OBIIEE KOJIMYECTBO YACOB 1O 34 25

INPOI'PAMME



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

YYEBHO-METOINMYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 knace/ bensie [1.K., Jpmvmmui .M., Ky3uerosa JI.H. u npyrue; non penakiueii bensepa
J.K., Jeivimuna I'.M., AxiinonepHoe oomectBo «M3marenbetBo «IIpocserienne

* buonorus, 11 xnace/ benses [1.K., boponun [1.M., pmmmui .M. u apyrue; non penakiueii bensera
J.K., Jeivimuna I'.M., AxiinonepHoe oomectBo «M3marenbetBo «IIpocerienue

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. MamonToB C.I'. Bruonorus aj1s1 MKOJIBHUKOB CTapIIMX KJIACCOB U mocTynarommx B BY3eL. - M.: JIpoda,
1997.

2. COoopHUK 3a1aHuii o o0mei ouonorun: [ocobue st ywammxcs odureodpazosat. yupexaeHuii / T.B.
Wpanosa, I'.C. Kamumaoa, A.H. Msrkosa. — M.: IIpocBemenue, 2002.

3. Jlemesza H.A. buomorus mis nocrynarormmx B BY 361 Yue6noe mocobue MH: HOnrumpecc, 2003.

4. buonorus: bonpmioi cCrpaBoOYHUK I MIKOJIHHUKOB M nocTynatonmx B BY3s1. M.H, 'ynenkoBa — M.:
Hpoda, 1999. O6mas 6uomorust. 10-11 k1. — M.: IIpocBemienue.

5. Konecuukos C.U. buonorus: YuedHoe mocobue ais nocrynatomux B BY3s1. Cepust
«Enuasritrocsk3aMmeny. — Poctos 1/ «Penunkcey, 2004,

6. [enensieBa O.A., Cynnosa U.B. [Toypounsie pa3paborku no obmieid ouonornu «Bako». Mocksa 2005.

7. Onumenko A.B. buonorus B cxemax u tadnurax. CI16., OOO»BuxTopus mmtocy, 2007.

8. FOnycbaes b.X. Tecter. O6mas 6uomorus. M., Apkru, 2001.

9. MamonTtoB C.I"., 3axapoB B.b., Kozmosa T.A. OcuoBbl 6nonorun: Ku. [l camoobpa3zoBanus. — M., 1992.
10. 1.P. MyxamerxaHoB. TecThl, 3a4eThl, OJUIIONPOCH 110 obmiel ouoyorun 10-11 xmaccel. M., «Bakoy,
2006.

11. A.B. Kymaes, moypouHoe mianupoBanue no oomieit omonoruu 10 xnacc. Meroandeckoe nocoowue. CIIO.,
«ITaputer» 2001.

12. A.B. Kymnaes, noypouHoe miaHupoBanue 1o oomieit ouonorun 11 kmacc. Merogmueckoe mocooue. CII6.,
«ITaputer» 2001.

13. O.H. Ilonomapea, H.M. UeproBa. Meroandeckoe nocodue K yaeOHuKy «OCHOBBI 3KoiI0THm». M.,
Hpoda, 2001.

14. Myprazun .M. 3amaun n ynpaxkaerus 1mo oomieit ouonorun: [locodbme s yanreneit. — M.,
IIpocBemenue, 1981.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/  https://www.yaklass.ru  https://infourok.ru/ https://urok.apkpro.ru/
https://foxford.ru/teacher-dashboard
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. IToxGopka HHTEpHET-MaTEpHAIOB
JUISL y9UTeNneld OMOIOTUH 10 Pa3HBIM OMOJIOTUYECKUM JTMCIUTLTHHAM.

http://www.ceti.ur.ru Caiit Llentpa 5K010rn4eckoro o0y4eHus: 1 HHPOPMALHH.
http://school-collection.edu.ru Enunast kosuteknus muppoBbix 00pa3oBaTeIbHBIX PECYPCOB.
1CD npunoxkeHre K yae0HO-METOAMIECKOMY KOMILIEKCY (OMOIOTHS)

Buonorus (anatomus u ¢pusmnonorus yenoseka). «IIpocsemienney

Buonorus 6-9 kn. BOHII «Kupumt u Medonuii».

buonorus. 1C: Penerutop.

buonorus B mkone. Opranu3zanus )KU3HU. DJIEKTPOHHBIE YpokH U TecThl. «lIpocemenue — MEJIMA»,
Bugneomarepuansl «O6mas ouonorus. Lutonorus», 2004. DVD

Buonorus 9-11 xnaccel. Junaktuyeckuii 1 pa3naTouHblid Matepuain. «Yuutens» 2010


https://resh.edu.ru/
https://www.yaklass.ru/
https://infourok.ru/
https://urok.apkpro.ru/
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