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HOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpamMMmbl MO OHOJIOTHH TEOPETHYECKYI0 OCHOBY JUISL OTIPEACICHUs
MOJX0A0B K (popMUpOBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHentyanbHble nosioxkeHnss @I'OC COO o B3auMOOOYCIOBICHHOCTH IENIEH, COJepXKaHMUS,
pe3ynbTaToB 00yUeHUsT U TPEOOBAHHWN K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, TOJIOKEHHUS 00
o0MmMX HEeNsIX W MPUHIUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oobpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e 3HAaYCHWU B TO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSM, OMPEICIICHBl OCHOBHBIE (DYHKIIUU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpeacTaBlIeHHue O EesIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAaHUS ¥ pa3BUTUs OOyJaroOmUXCs cpencTBaMu ydeOHoro mpenmera «buomorusy,
ompenenser 00sA3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
paszgenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YIETOM MEXIPEIMETHBIX U BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO TpoIlecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCS.

B mporpamMMe mo OHWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANPEJAMETHBIM W IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJIEPKaHUS OMOJIOTMYECKOTO 0Opa30BaHMUs.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4emy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHMI, CBSI3aHHBIX C (OPMUPOBAHHUEM €CTECTBEHHOHAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoii cpene. Ilosromy Hapsay ¢ u3ydeHHEM OOIMEOHMOIOTHYECKHX TEOPH, a TakkKe
3HAHWUN O CTPOEHUU KUBBIX CUCTEM PA3HOTO PaHra U CYHIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MPOLIECCOB B MpOrpaMMe IO OWMOJIOTHM YAEJIECHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYCHHBIX
3HaHWUN B OBCETHEBHOM KU3HU JJISl PEIlICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YEJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUSI HKOJIOTUYECKH 1IeTIECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIEeH MPUPOJHON cpene,
aHallM3a BIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YeJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHs K MPUKIATHOW HAMpPaBIECHHOCTH Yy4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYy4aroIIMUXCsl CIHOCOOHOCTHU aJanTHPOBATHCA K H3MEHEHUSM JAUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
obecnieunBaeT (GopMupoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYyYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOE, €€ OTIIMYUTEIBHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alliil M OHBOIIOLUHU, CO3MAET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOH TMPHUPOJIHI,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3/I0poBOro u OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJICHHS, IEHHOCTHOTO OTHOIIECHUS K )KHBOU IPUPOJIE U YEIIOBEKY.

Bonpioe 3HaueHWe OHWONOTHSI UMEET TaKkKe JJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 33Jau cpelHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3yduenue



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIMOHHBIX HABBIKOB, 3CTETHUECKOW KYIbTYpHI, CIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSAMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
4aCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBanHbIe TOJI0KEHHUS O MpeIHa3HAYEHUH YIeOHOTO
npeamera «buoOJIOTHS» COCTAaBWIIM OCHOBY Ui ONPEACICHHS TOAXOJIOB K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJIEPKAHMS, IPEACTABICHHOTO B IPOTpaMMe M0 OHOJIOTHH.

OTt6op conepxkanust yaueOHOTO Npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOy4YalOUIUECs JOJIKHBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMBIC i1 (popMUpOBaHUs OOMIEH KyIbTYpHl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoJHON cpene, BOCTpeOOBaHHBIE B
MTOBCETHEBHOM KU3HU U MPAKTUYECKOU nesTebHOCTH. Oc000e MECTO B ATOH CHUCTEME 3HAHUI
3aHMMAIOT JJIEMEHTBl COJEP)KAHUS, KOTOpbIE CIyKaT OCHOBOM Juid (opMHpOBaHUS
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LEHHOCTHBIX
OpPHEHTALMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allMK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHHUE COJIEp)KaHHUS y4eOHOTO Marepuajga B MpOoTrpaMMe MO OHOJIOTHHU
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX O0COOEHHOCTSAX
KUBOW TIPUPOJBI, O €€ YpOBHEBOM OpraHM3alMM W DSBOJIOLMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType ydueOHOTro npeamera «buoiorus» BBIIECIEHBI CIEIYIOIINE COJIep>KaTeIbHbIe JIUHUU:
«buonorus xkak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Omosiorndyeckas CUCTEMa,
«Opranusm Kak Ouosiornyeckas cuctema», «CucreMa U MHOrooOpa3ue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOIBD», « IKOCUCTEMBI U MTPUCYIINE UM 3aKOHOMEPHOCTH.

Hens uzydyenuss yuebHoro mnpeamera «buornorus» Ha 0a30BOM ypoBHE — OBJaJIeHUE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u NpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOLIEHUH OOBEKTOB )KMBOM MPHUPOJIbI U PELICHUS PA3IMUHBIX )KU3HEHHBIX IIPOOIEM.

JlocTiwkeHnne Lenau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YypOBHE
o0ecreunBaeTcsl peIeHUEM CIeAYIOIUX 3aay:

OCBOEHHME OOYJalOIIMMHUCSA CUCTEMbl 3HAaHUH O OHOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTe3aX, NpaBUiax, CIYyKallMX OCHOBOHM i (opMHpOBaHUSA
IIPEICTAaBICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOIo0OOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3aluy,
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX MCCIEJOBAHUAX B OMOJIOTHH;

¢dopmupoBaHue y oOy4arolUXCs I[M03HABATENbHBIX, MHTEIIEKTYaJbHBIX U TBOPYECKUX
crocoOHOCTEH B Mpolecce aHajau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U MIOAXO00B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y oOOydaroumxcsi oOmeld KyabTypbl, (QYHKIHMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBATDH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONIBITA, OJYYEHHBIX PU U3Yy4E€HUN OMOJIOTHH;

¢dopmupoBaHue y oOy4aroLUXCs YMEHHUH MIUIIOCTPUPOBATh 3HAUYEHUE OMOJIOIMYECKHX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KHMBOM IPUPOJIHI,
HE00X0AMMOCTH OepeXKHOT0 OTHOUIEHUS K Hel, COOMI0IeHHs] AITUYECKUX HOPM NP MPOBEIECHUH
OMOJIOTUYECKUX UCCIIEOBAHUM;

OCO3HAHME LIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIS MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPHOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU JUIS OLCHKH
MOCIIE/ICTBUI CBOCH JEATENBHOCTH 1O OTHOIICHUIO K OKpYXKarouled cpeae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHKE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3a00JIeBaHUN.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM MPEAMETOM, BXOJISIIMM B COCTaB IMPEIMETHOH 0O0IacTH
«EcTecTBeHHOHAYYHBIE ITPEIMETHI».

Jst u3ydenust OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gyac B Heneno), B 11 kimacce — 34 gaca (1 yac B Hezeno).



COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi kak Hayka.

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

MeTo1bl TO3HAHUS KUBOM NMPUPOABI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIUPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U MPAKTH4YEeCKUE PA0OThHI:

[IpakTnueckas padora Ne 1. «lcnosbp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

Xusble cucrembl (OMOCHCTEMBI) Kak MpeAMET H3ydeHHs: Ouonoruu. OTIvuue KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IbI.

CpoiicTBa OmocucTeM ¥ WX pa3HOOOpasue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OUOChEPHBIH.

JdemoHncTpaumnu:

Tabmuupl u cxeMbl: «OCHOBHBIE TIPU3HAKU KU3HW», «YPOBHU OPraHU3aIMU KUBOUH
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XWMHYECKUH  COCTaB  KIETKM.  XUMHYECKHME  JJIEMEHThl:  MaKpOJJIEMEHTHI,
MHKpPO3J€MEHTHI. Bo/ia 1 MUHEpabHbIE BEIIECTBA.

@yHKIMK BOJbl M MHUHEpAIbHBIX BELIECTB B KieTke. [lognepxkaHue OCMOTHYECKOTrO
OanaHca.

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

®epMeHThl — Ouonoruyeckue Karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otimuus  ¢GepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpOB.

YrneBosl: MOHOCaxapuIbl (TIOKO3a, pubo3a U e30Kcuprbdo3a), aucaxapusl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIHKOTeH, IeIoio3a). buomornyeckne GyHKIUU
YTJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(YOOHBIE
cBoiictBa. buonornueckue QpyHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JIMIHUIOB 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.



[uronorus — Hayka o kinerke. Kilerounas teopus — npumep B3aMMOJCHCTBUS UACU U
(axTOB B HAYYHOM MO3HAHUH. METOIbI U3YYCHHS KIICTKH.

Krnetka xak nenocrHas xuBas cucrema. OOlue Npu3Hakyu KJIETOK: 3aMKHYTasl Hapy»KHas
MeMmOpana, mojexynsl JJHK kak reneTrueckuii anmapar, cucTeMa CUHTEe3a Oeka.

Tumbl KIETOK: JyKapHOTHYecKass H mpokapuoTuyeckas. OCOOCHHOCTH CTpPOCHHS
npoKaproTHuecKor kieTku. Kierounas crenka Oaktepuii. CTpoeHHE 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIIETOYHAs CTEHKA, TIMKOKAIHMKC, WX (DYHKIHH.
[Tna3marnyeckass memOpana, e€ cBoictBa W (yHkumu. [lurommazma u €€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, m3ocomsl. [loryaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHApPUH, IacTUipl. lIpoucxoxaeHre MHUTOXOHIAPUN M IUIACTHUA.
Buner nnactun. HememOpanHble opraHonibl KJIETKU: pUOOCOMBI, KJIETOUHBIA LEHTP, HEHTPUOJIH,
pecHUYKH, KryTuku. OyHKIIUU OPraHOU OB KIIETKU. BriroueHus!.

Anpo — perynsTopHslil neHTp kinetku. CTpoeHue aapa: saepHas o00JouKa, KapuoIuia3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBEI.

TpaHcnopT BEmECTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX OJIEMEHTOB B HEXHUBOM  MIPHUPOJIE»,
«PacrnpeneneHne XUMUYECKUX IEMEHTOB B JKUBOU MTPUPOJIE».

Tabmuupr u cxemsl: «llepuoamdeckass TaOIUIIAa XUMUYECKHX D3JIEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BoJbl», «bruocunres 6enka», «CTpoeHne MoJeKkyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxnennossie kucnotel. [JHK», «Ctpoenne mosekynbr ATy, «CTtpoeHre 3ykapuoTUYECKOM
KIeTKW», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIECBOABDY, «JIumuasn».

OOGopymoBaHue: CBETOBOM MHKPOCKOI, OOOpYJOBaHHE Il MPOBEICHUS HAOJIOJACHHM,
MU3MEpEeHul, HIKCIEPUMEHTOB, MUKPOTMpENapaThl PacTUTENIbHBIX, KUBOTHBIX U OaKTEpHaTbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopatopHas padotra Ne 1. «l/3ydyeHuWe KaTaJIMTHYECKOW aKTMBHOCTH (PEepMEHTOB (Ha
MpUMepe aMuUIa3bl WK KaTajaasbl)y.

JlaGopatopnass pabota Ne 2. «M3yueHue CTpOEHUS KJIETOK PACTEHUH, KUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE).

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboJu3M. AccuMuisanus (TUTaCTUYECKHH OOMeEH) |
TUCCUMMIIALUSA (PHEpreThUecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO polecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BEILIECTB M SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIM M TeTepoTpodHbIid. Poib ¢epMeHTOB B 0OMEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peakiuu ¢orocuHTE3A.
DddextuBHOCTH PoTOCHHTE3a. 3HAUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XeMOCHHTe3a JJIS KU3HU Ha
3emue.

OHepreTuyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYyJIUPOBAHHE SHEPTUHU B KJIETKE. DTallbl dJHepreTudeckoro ooMena. I mukonus. bpoxxenue u



ero Buabl. KucimoposHoe oxucieHue, WM KJIETOYHOE  JpIXxaHue. OKHCIUTENbHOE
bochopumpoBanue. DPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peakium wmartpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
TeHEeTHYeCKOi mH(popMau B KieTke. ['eHeTH4ecKuil Ko M ero cBoicTBa. TpaHCKpUNIUS —
maTtpuunblii cuaTe3 PHK. Tpancnsauus — 6nocunres Genka. Dtambl Tpancisaiuud. KoxupoBanue
aMUHOKHCIIOT. Postk pubocoM B OMocHHTE3€e Oerka.

Hexnerounsie ¢opmbl sxu3HM — Bupychl. Mcropusi oTkpeiTus BupycoB (. U.
NBanoBckwit). OcOOCHHOCTH CTPOCHHS ¥ )KM3HEHHOTO IHKJIA BHPYCcOB. bakrepuodaru. bonesnn
pacTeHMi, )KUBOTHBIX U Y€JIOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc uMMyHoepuiuTa 4eaoBeka

(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHIIMS, peBEpTa3a W HWHTETpasa.
[MpodunakTrka pacpocTpaHSHUS BUPYCHBIX 3a00JICBaHHIA.
JdemoncTpauuu:

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

Tabmuupt u  cxembl: «Tunel  nuranusy, «Metabonuzm»,  «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmnopormiact», «Dotocuntes», «Ctpoenue JJHK», «Crpoenue u
¢GyHKIMOHUpOBaHWEe TeHa», «CuHre3 Oenka», «l'eHeTnueckuid  kom», «Bupycs»,
«baktepuogarn», «Ctpoenne u xuszHeHHbIH 1uka Bupyca CIIMJla, Oaxkrepuodaray,
«Pemmukarus JTHK».

Ob6opynoBanue: moaenu-ammmukanuu «Yasoenune [IHK wu tpanckpunmus», «buocunres
6enka», «CTpoeHue KIeTku», Moaens cTpykTypsl JTHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, uian KuU3HEHHBIM 1ukn kietkd. MuTtepdaza m mutos. Ilponeccst,
npoTekaromue B uHTepdasze. Permmkamus — peaknus marpuuHoro cuHTe3a JHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. J[MIUIOMIHBIM U TarIOWIHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonorudeckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue wimerku — muto3. Cramum murtosa. [Ipomecchl, mpoucxoAsume Ha pa3HbIX
CTaAMSIX MUTO3a. BHOJIOrM4ecKuii CMBICIT MUTO3A.

[Iporpammupyemast rubesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpraHum3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmosioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYUS OT OECIOJIOrO.

Meiio3. Craguun meio3za. IIpoueccel, mpoucxoisiiue Ha craausx menosa. IloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICiI 1 3HaUEHUE Mei03a.

I'amerorenes — mpoiiecc 0Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10I0BEIE jKeTe3bl:
CEMEHHHUKHU M sSu4HUKH. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KJIETOK — rameT (CepMaTo30uj,
SilIeK/IeTKa) — crhepMaroreHe3 W oBoreHe3. (OcCOOEHHOCTH CTpOEHUS SHIEKIETOK U
cnepmaTto3ouoB. OmnoaorBopenue. Ilaprenorenes.

NnnuBuayanbHoe pa3BuTHe (OHTOTEHE3). OMOpHOHANbHOE pa3BuTHE (IMOpHOTEHE3).
Ortanbel 3MOPHOHATIBHOTO PA3BUTHUS Yy MO3BOHOYHBIX J>KHBOTHBIX: JIPOOJIEHWE, TacTPYIIsIus,
opranorenes. [loctomOproHanbHOEe pa3BuUTHE. THIBI MOCTIMOPHOHATIBHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BrusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BBI3BIBaTh BPOXKJIEHHBIE YPOICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH, CTaIuN
pPa3BUTHSL



JdemoHncTpaumuu:

Tabmuuer u cxembl: «@OpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOOTBOpEHHE Y
LBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOKEHHME pacTeHUi», «JlelleHne KIEeTKU
Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOK», «CTpOoeHHE XPOMOCOMBI», «KIIETOUHBIN IHKID»,
«Perumkanusa JTHK», «Mutos», «Meios», «IIpsmoe u HenpsaMoe paszButue», «l'amerorenes y
MJIEKOIIMTAIONINX U YesloBeKa», «OCHOBHBIE CTa/IuN OHTOT'€HE3A.

O6opynoBaHue: MHUKPOCKOI, Mukpomnpenaparbl «CriepMaTo30ubpl MIEKOIMUTAIOIIETOY,
«SlinexkneTka miekonuTawmero», «KapuoknHe3 B KJIETKaX KOpelmKa JIyKa», MarHUTHas
Mo IeNb-anmuKanus «Jlenenue xinerkny, moaens JJHK, Monens meradazHoit XpOMOCOMBI.

JlabopaTopHble U MPAKTH4YeCKUE PAdOThI:

Jlaboparopuas padora Ne 3. «HabmroneHre MUTO3a B KJIIETKaX KOHUYMKA KOpEIIKa JiyKa Ha
TOTOBBIX MUKpOIIpernapaTax.

Jlabopatopnast pabota Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparaxy.

Tema 6. HacsiencTBeHHOCTH U M3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJjib OUTONIOTHMM M
ASMOpHOJIOTUH B CTAHOBJICHUM T'€HETHKHU. BKila]] pocCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeTopl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTUYECKU, MOJIEKYIIPHO-
reHeTnyeckuit). OCHOBHbIE FeHETUUYECKUE MOHATHS. ['eHeTndyeckasi CHUMBOJIMKA, HCIIOIb3yeMas B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HAclIE€AOBaHUS  IPU3HAKOB, yCTaHOBIEHHble [.  MeHnenem.
MonoruOpuaHOE CKpeluBaHue. 3aKOH €IMHO-00pa3usi THOPUIOB TIEPBOTO MOoKoIeHHs. [IpaBuio
JTOMHUHHUPOBAHUS. 3aKOH paculerieHus Npu3HakoB. [mmore3a uyucTtoThl ramer. l[lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe cKpemMBaHHE. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonb30BaHne aHAIM3UPYIOIIETO CKPEUTUBAHUS 7S ONIpeAeSICHUS] TEHOTHUIIa OCOOH.

CueruieHHOe HacienoBaHue Tnpu3HakoB. PaGora T. Moprana mno cuenjgeHHOMY
HacJe10BaHUIo reHoB. HapyllleHre clierieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUEeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENICHHE 10JIa. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMmeTHble OpraHu3Mmbl. HaciiemoBaHue INpU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

N3menunBoCcTh. BHibl 13MEHUMBOCTH: HEHACIIEICTBEHHAs U HacaeAcTBeHHas. Posb cpenbl
B HEHACJIEJCTBEHHOW HW3MEHUYMBOCTH. XapaKTepUCTHUKA MOAU(DUKAIMOHHOW H3MEHYUBOCTH.
Bapuaunonssiii pan u BapuanmonHas kpusas. Hopma peakuuu npusnaka. KosmyecTBeHHblE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoHcTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.

HacnenctBenHnas, uin reHOTHNHYECKasi, U3MEHUYUBOCTh. KOMOMHATUBHAS MU3MEHUYHUBOCTD.
Meiio3 u MO0NOBOl mpoIecC — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTalMOHHas
M3MEeHUMBOCTh. Kimaccudukanus myranuii: TeHHbIE, XpOMOCOMHBIE, T€HOMHBIE. YacToTa U
MPUYMHBI MyTalii. MyTtarennsle (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACJEICTBEHHOM
n3MenunBocty H. Y. BaBuiosa.

BuesgepHas HacIeCTBEHHOCTh U U3MEHUYHMBOCTb.

I'enetnka uenoBeka. Kapuotunm uenoBeka. OCHOBHBIE METOJIbl T€HETUKH YEJIOBEKa:
TeHealOTUYeCKUi, ONM3HENOBBIM, IMTOTCHETUYECKUH, OHOXMMHYECKUN, MOJEKYISIPHO-
reHeTnueckuii. COBpEMEHHOE OIPEJEICHUE TIEHOTUIIA: IOJHOI€HOMHOE CEKBEHHPOBAHME,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomomneto I1I[P-ananmuza. HacnenctBennsie 3a0osieBaHUs



YyejoBeKa: TeHHble Ooyie3Hu, OONE3HHM C  HACIEACTBEHHOW MpPEapacroOKEHHOCTHIO,
XpoMocoMHbIe Oosie3HH. CoMaTHYecKue W TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIETKH.
[TpuHIMMIEL 3M0pOBOTO O00pa3a KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKHA U JICUCHUS! TCHETUYCCKUX
Oone3neld. MenuKO-TeHEeTUYeCKOe KOHCYIbTUPOBAaHUE. 3HAUEHHUE MEAWLMHCKOW TEeHETUKU B
MPEJOTBPAILCHUH U JICYCHUH TCHETUYECKUX 3a00JIeBaHHUH YeOBeKa.

JdemoHncTpaumuu:

[optpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuuer u cxembl: «MOHOTHOPHUIHOE CKPEUIMBAHUE U €r0 IUTOTCHETHYECKasi OCHOBAY,
«3aKOH pacHIeIUIEHUss M €ro ILUTOIeHETUYecKass OCHOBa», «3aKOH YHCTOThl TaMeTy,
«durubpunnoe ckpeniuBanue», «L[uToorndeckue OCHOBBI JUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meiio3», «B3auMoaeinCcTBHE AJUIENIBHBIX T€HOBY, «['€HeTHYeCKne KapThl PaCTEHUH, KUBOTHBIX
u 4esoBeka», «l'eHeTuka moja», «3aKOHOMEPHOCTH HACJENOBaHHUS, CLEIJICHHOTO C MOJIOMY,
«KapuoTunsl 4YemoBeKa W JKUBOTHBIX», «Bumbl wu3MeHunBocTH», «MoaudukaimoHHas
U3MEHUUBOCTH», «HacnenoBanue pesyc-gpakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMOHHas
W3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-anmiukauuu «MoHorubpugHoe ckpemmuBanue», «HenomaHoe
NOMHUHHpOBaHHe», «JurulOpunnoe ckpemmBaHue», «llepekpéct Xpomocom», MHUKPOCKON U
MuKkpomnpenapar «Jlpo3zoduna» (Hopma, MyTanuu GOpMbI KpPbUIbEB M OKpacKu Teja), repoapuit
«I"opox MOCEBHOM».

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

JlabopaTtopnast pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHUOPUAHOTO U JTUTHOPUTHOTO
CKpEILMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOMpEnapaTax».

JlabGopaTtopnast pabota Ne 6. «M3ydeHne MoaupUKaIMOHHON U3MEHUYNBOCTH, TIOCTPOCHUE
BapHaIlMOHHOTO Psiia U BApUALIMOHHOW KPUBOW».

JlaGopatopnass pabora No 7. «AHanm3 wMyTanmmid y JApo30(mIIEI Ha TOTOBBIX
MUKpOTpernaparax».

[Tpaktuueckas padota Ne 2. «CocTaBlI€HUE U aHAIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Ceneknusi Kak HayKa U mpolecc. 3apoKJIeHHE CEeNeKIMU U JoMecTukanus. Yuenue H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS U MHOrooOpas3usi KyJIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpemMeHHbIE METOJbl CeIeKIMU. MacCoBbIif U MHAMBUAYAIbHBIN OTOOpHI B CENEKLUU
pactenuii u KUBOTHBIX. OlIEHKa dKcTephepa. bIN3KOpOACTBEHHOE CKpEIUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpemyBaHue YUCTBIX JHMHUKA. ['erepo3uc, wuiam TuOpugHas Cuia.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas rulOpuauzanus U e€ YCHEeXH.
HckyccTBeHHBI MyTareHe3 W TOJY4YeHHUE TMOJUILIONA0B. JIOCTI)KEHUS CENeKIMU PACTeHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorust kak oTpaciib TPOU3BOACTBA. ['€HHas WHXKEHEepUs. OTambl CO3/JaHus
pexomOunantHot JIHK wu Tpancrenneix opranm3moB. Kierounas wumxkeHepus. Knetounsie
KYJIbTypbl. MUKPOKJIOHAJILHOE Pa3MHOKEHHE pacTeHuid. KimoHupoBaHue BbICOKONPOAYKTUBHBIX
CENIbCKOXO3SUCTBEHHBIX OPTraHM3MOB. OKOJOTHYECKHEe M JThdeckue mpobremel. MO —
TeHEeTUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

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

Tabmumel u cxembl: kapra «LI[eHTpBI TPOUCXOXKIEHUS M MHOTOOOpasus KyIbTYpPHBIX
pactenuit», «Ilopoasl HOMaIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHas



rubpuamzanusy, «Pabotel akamemumka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorum», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpOBaHHE M TEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBanue: MyJISDKH TJI0JOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIICTBEHHBIE PACTCHHSI .

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJBI U JOCTHIKEHHUS CEJICKIIMU PACTEHWH M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIIBITATEIBHBIA YY4acTOK, B TEIIMYHOE
X035UCTBO, 1a00OPATOPUIO arPOYHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

11 KJTIACC

Tema 1. DBosronOHHAsA OMOJIOTHS.

[IpeanocelIku BO3HUKHOBEHHUS JBOJIIOIMOHHOW TEOPUU. DBOJIOIMOHHAS TEOpUS H €€
MecTo B OnoJioruu. BiusiHue 5BOJIIOLIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHUN U APYTHX HAYK.

CupnerenbctBa 3Bomonuu. [lameoHTosIoTHYECKUE: TOCIEI0BATENBHOCTh MOSIBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKOH JIeTONHCH, epexoanble popMel. buoreorpaguyeckue: cxoncTBo
U paznuuue GayH ¥ Gop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHEe: CXOJICTBA U Ppaziuuus 3MOPHUOHOB PA3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIIPHO-aHATOMUYECKHE: TOMOJIOTHMYHBIC, AaHAJIOTUYHbIE, PYIUMEHTapHbIE OpPTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTeH Y BCEX OPraHU3MOB.

OpommroroHHass Teopust Y. JlapBuHa. Ilpeanocelnky BO3HHKHOBEHHMS JTapBHUHHU3MA.
JIBukymue Cuiibl SBOJIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeN€HHas H3MEHYMBOCTh, OOopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrternueckas Teopus sBostonun (CTI) u €€ 0CHOBHBIC MOJIOKECHHUS.

Muxkposostorus. [lomynsius kak equHuIa BUAa U 3BOJIOLUH.

JIBwxkymue cuibl ((pakTOphl) SBOJIONHMHM BUIOB B MpUpoJe. MyTallMOHHBIA Tpolece U
KOMOMHATHBHas M3MEHUMBOCTh. [lomymsiiroHHble BONHBI W Jpedd renoB. Mzomsiuus u
MUTPALIUSL.

EctectBennsiit oTO0p — HampaBistouniuii ¢axtop sBostonud. POpMBI €CTECTBEHHOIO
oTbOopa.

[IprcnocobaeHHOCTh OPraHU3MOB Kak pe3yabTaT 3Bojtonuu. [Ipumeps! nmpucnocoOiaeHuit
y opranuzmoB. ApoMop(h03bl U UINO-aJaNTAIUH.

Bun u BupooOpazoBanue. Kputepuum Buma. OcHOBHbIe (GOpPMBI BHUI000pa30BaAHUS:
reorpaduueckoe, 3K0JIOrHIECKOE.

Maxkpossomtonusi. DopMbl 3BOJIONUU: (GUIETUYECKas, TUBEPreHTHAs, KOHBEpreHTHas,
napajuiensHas. HeoOpatuMocTh SBOTIOIHH.

[IpoucxoxxaeHue  OT  HeCHEIMAIM3UPOBaHHBIX  mpeakoB.  IIporpeccupyromas
crenanu3anns. AnanTuBHas pajananusl.
JdeMoncTpanum:

IToprpersr: K. JIunnen, XK. b. Jlamapk, Y. Jlapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepros.

Tabmuuel u cxembl: «Pa3BuUTHE OpraHM4eckoro Mupa Ha 3emiiey, «3apoJbIIIn
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukcy, «Dopmbl OGopbObl 3a  CYIIECTBOBAHHUEY,
«EctecTBenHbIit  0TOOP», «MHOTOOOpazue copToB pacTeHuit», «MHoroobpasue mopon
KUBOTHBIX», «Ilonmynsauny, «MyrauroHHas U3MEHUUBOCTD, «Apomop(h 036Dy,



«Ummoanantanmumny, «OO0mas aereHepanus», «/[Bmwkymme cuibsl dBomonmmn», «Kapra-cxema
mapmpyra nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBanue», «lIpucrnocobieHHOCTh
OopranusMoBy, «I'eorpaduueckoe BU1000pazoBaHmey, « IKOJIOTHIECKOE BUI000Opa30BaHUEY.

ObopynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3JIMYHBIMH TUTIAMH OKPACKU, HA0Op IUIO/IOB U
ceMsiH, KoJuteKiust «[IpuMephl 3aUTHBIX MIPUCTIOCOOICHHUH Y JKUBOTHBIX», MOJIENb «OCHOBHBIC
HaIPaBJICHUS BOJIIOLUNY», 00bEMHAs MoieNb «CTpOEHNE TOJIOBHOTO MO3ra II03BOHOYHBIXY.

buoreorpaduueckas kapra wmmupa, KoJulekKuusi «@DOpMBI COXPAaHHOCTH HCKOAeMbIX
KUBOTHBIX U pacTeHHil», Mozens anmmkanus «llepekpéct XxpomMocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe JnArymkum», MukpornpenapaT «/lposzoduna» (HopMma,
MyTau# (GOpMBI KPBIIBEB  OKPACKHU TEIa).

JlabopaTopHble U NPaKTHYeCKUe PadoThl:

JlabopaTtopHnast pabota Ne 1. «CpaBHEHHE BUIOB 110 MOP(POIOTUUECKOMY KPUTEPUIOY.

Jlabopatopnast pabdota Ne 2. «OmnmcaHwe TPUCTIOCOOJICHHOCTH OpraHm3mMa u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHayuHble TPEICTABJICHUS O 3apOXKACHUU KU3HU. HayuHble runore3sl BOSHUKHOBEHHUS
KU3HU Ha 3emsie: aOMOreHe3 M MaHclepMHs. XUMUYecKas SBOJIONUS. AOHMOTEHHBIM CHUHTE3
OpraHMYeCKUX  BEIIECTB M3  HEOPraHWYeCKHX. OKCIEePUMEHTAJbHOE  MOJATBEPXKIECHUE
XUMUYECKOHN 3BoJtonn. HavanpHble 3Tambl Ononorudeckoit ssomtonuu. ['mmoresa PHK-mupa.
dopmupoBaHre MEMOpPAaHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [IepBhie KIETKH U UX
sBoOIMSL. POPMUPOBAHNE OCHOBHBIX TPYII )KUBBIX OPTaHU3MOB.

Pasgutne xu3Hm Ha 3emne mno s3pam U nepuoaaMm. Karapxeil. ApxeWckas u
npoTepo3oiickas dpel. [lameo3oiickas 3pa u €€ mNepuoabl: KEMOPUUCKHUH, OPIOBHKCKHM,
CUJTYPUIMCKHM, J€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHUI.

Me3zo3oiickas 3pa U €€ MepHoIibl: TPUACOBBIN, IOPCKUNA, MEJIOBOM.

Kaiino3zoiickas spa v €€ nepuoapl: MaJeOreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIUMaTa MU TIeoJIOTMYECKHX IMpoueccoB. OCHOBHBIE 3Tallbl HBOJIIOLUU
pPacTUTENBHOTO W J>KMBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHHil W >KMBOTHBIX. [losiBieHHeE,
pacuBeT U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro MHUpa Kak OTpa)kKeHue 3BOIMOUMU. OCHOBHBIE CUCTEMATHYECKHE
TPYIIBI OPraHU3MOB.

OBOJIIOIIMSL  4YeJlOBeKa. AHTpOINOJOrusi Kak Hayka. Pa3Buthe npencraBleHH O
MIPOUCXOXKACHUM YesloBeKa. MeTo1bl n3ydeHus: auTpornorenesa. Cxo/AcTBa U pa3iiMmyusl YeIOBeKa
1 XKUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHHUE YEIOBEKa.

JBuxymue cuibl (QakTophl) aHTpomorenesa. HaciencrBeHHass HW3MEHYHBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAU TPY/Aa, MBILIUICHUE,
peysb.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKAa: aBCTPAIONUTEKH, YUeIOBEK yMeEblid,
Uenosek mnpsmoxoasmuii, YenoBek HeaHaepranbckuii, YenoBek pasymubii. Haxonku
MCKOIAEMBIX OCTaTKOB, BPEMS CYIIECTBOBaHHUs, 00JIACTh PacHpOCTpaHEHHUs], 00bEM TOJIOBHOTO
MO3ra, 00pa3 )KU3HU, OPYAHUS.

Yenoseueckue pacbl. OCHOBHBIE OOJBLINE pachl: eBpoleouaHas (eBpasuiickas), Herpo-
aBcTpajouaHas  (9KBaTOpHalibHAasl), MOHTOJOUAHAs  (a3WaTCKO-aMepuKaHckas). YepTsl
MPHUCTIOCOOIEHHOCTH MPEJICTaBUTENEeH YENOBEYECKHX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

IHoptpetsr: @. Penu, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. IOpu, Y. /{apus.



Tabmuier u cxembl: «Bo3aukHoBeHUEe COJIHEUHOW CHUCTEMBI», «Pa3BuTHE OpraHu4eckoro
mupa», «PactutenbHas kietkay, <«OKuBoTHas kierkay, «lIpokapuoTuyeckas KIETKay,
«CoBpemMeHHasl CHCTeMa OpraHUYecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEepT CTPOCHUS
YeloBeKa M YeJIOBEKOOOPAa3HBIX 00e3bsiH», «OCHOBHBIC MECTa MaJICOHTOJIOTHYECKUX HAXOJO0K
MPEIKOB COBPEMEHHOIO 4YENIOBEKa», «JlpeBHeimue moam», «/IpeBHue moau», «llepBbie
COBPEMEHHBIE JIIOAN», «UelloBeuecKe pachi.

OGopynoBanne: wmymspku — «I[IpoucxoxiaeHne denoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAHTPOIa, HeaHAepTaablla, KPOMaHbOHIIA), CICTKU WM H300paK€HUs KaMEHHBIX OpYyIUil
MEePBOOBITHOTO 4YeNOBeKa (KaMHH-YOIIEPhI, pyOnia, ckpediia), reoXpoHOJOTrnYecKas Tadnwuia,
KoJUIeKIUs «POPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHI.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

[Ipaktuueckas pabota Ne 1. «/3yueHue UCKOMAaeMbIX OCTaTKOB PACTEHUW U YKHUBOTHBIX B
KOJUIEKIIHSIX).

DKcKypcusi «IBOJIIOLMS OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHOHAyYHBIM WU
KpaeBeIUECKUI My3ei).

Tema 3. Opranusmsl u OKpY:KaloIas cpeaa.

DKOJIOTHSI KaK HayKka. 3aJadyd W pa3felibl  JKOJIOTHH. MeToAbl 3IKOJIOTHYECKUX
UCCIeI0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKa.

Cpenst  oOuTaHMsT ~ OpraHWU3MOB:  BOJHAS,  HA3€MHO-BO3JYIIHAs,  IOYBEHHAs,
BHYTPHOpPTaHU3MEHHAsI.

Oxosorrueckue (akropsl. Kiaccudukanus sKoI0rndeckux (PaxTopoB: aOMOTHUECKHE,
OMOTHYECKHE U aHTPOTIOTeHHBIE. J[eficTBIE IKOIOTHIEeCKIX (DAKTOPOB HA OPTAaHU3MBI.

AbGuotuueckue  QaxkTOphpl:  CBET, TEMIIepaTypa, BIAXHOCTb.  DOTONEPUOIU3M.
[IpucnocobaeHunst Opranu3MoB K JecTBHIO abnoTHyeckux pakTopoB. buonsorndeckre puTMbl.

buotnueckne  dakTopbl. Buapl OMOTHYECKHMX  B3aUMOJCHCTBUIN:  KOHKYPCHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaXJICOHHUECTBO). AMEHCaNIM3M, HEUTpaTu3M. 3HaYeHUE OWOTHYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XAPAKTEPUCTHKU mnonyasiuud. OCHOBHBIE TIOKA3aTelu MOMYJISALHU:
YUCJIEHHOCTb, IUIOTHOCTh, POKJAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JnHamuka
YUCJICHHOCTH MOMYJIALMY U €€ peryisinusl.

JdemoncTpaumnu:

[Toptpetsr: A. I'ymGonbar, K. @. Pynwe, O. ['ekkens.

Tabmuist u cxemsl: kapra «lIpupoaasie 30861 3emnny, «Cpeapl 00UTaHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmymsauum», «3aKOHOMEPHOCTH pOCTa YHMCICHHOCTH MOMYJSLUU
uHpy3opun-Tydenbkny, «llumessie nenm».

JlaGopaTopHble H IPaKTUYecKue padoThbi:

Jlaboparopnas pabota Ne 3. «Mopdosorudeckne 0cOOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUDY.

JlaboparopHas padota Ne 4. «BrnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

IIpaktrnyeckas padora Ne 2. «[1oac4€T IUIOTHOCTH MOMYJISLMNA Pa3HbIX BUIAOB PACTCHUI».

Tema 4. Cool0miecTBa U 3K0J0IrH4YeCKHE CHCTEMBI.

CooOmiectBo  opraHu3mMoB  —  OuomneHo3.  CTpykTypbl — OuoOIleHO3a:  BUIOBAfd,
MPOCTPaHCTBEHHAsA, Tpodudeckas (muiieBas). Bunbi-nomuHanThl. CBS3HM B OHOLIEHO3E.

Dkonoruveckne cucteMbl (dkocuctemsbl). [loHsiTHe 00 »KocHcTeMe W OHOTeOleHO3e.
OYHKIMOHATbHBIE KOMIOHEHTBl HJKOCHUCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBI, PEAYLIECHTHI.
KpyroBopoT BemiecTB W MOTOK JHEPTHH B dKocucTeMe. Tpodudeckue (MUIIEBHIE) YPOBHU



skocuctembl. [lumeBble nenu u cetn. OCHOBHBIE TIOKa3aTeld 3KOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. ODKOJIOTUYECKHE NHUpAaMUIbl: MNPOAYKIUH, YUCIEHHOCTH, OuoMaccel. (CBolicTBa
HKOCHUCTEM: YCTOHUMBOCTb, CAMOPETYIsALus, pazBute. CyKieccusl.

[IpupomHble 3KOCHUCTEMBL. JKOCHCTEMBI 03€p M pEeK. DKOCHCTeMa XBOWHOTO WU
[IMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOO3KOCHCTEMBL. buonoruueckoe u
XO3A1CTBEHHOE 3HAUCHHE arpPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasznooOpasue kak (akrop ycroitunBocTtu 3kocucteM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnanckoro o Omocdepe. ['panuibl, coctaB u crpykrypa Ouocdepsl.
XKusoe BemectBo u ero ¢QyHkmuu. OcoOeHHOCTH OHMOChEphl Kak TII00aTbHON KOCUCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB W OHOTEOXMMHYECKHE IHKIBI 3JIEMEHTOB (Yyriepoja, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6uochepe 3emin. AHTpONOTeHHbIE U3MeHeHus B Onocdepe. ['modansHbIe
AKOJIOTMYECKUE TPOOIIEMBI.

CocymiecTBoBanue MpUpoIbl U yenoBedecTBa. CoxpaHeHne OMOpa3HOOOpa3usi Kak OCHOBA
ycroitunBoctr 6nocdepsl. OCHOBaA pallMOHAIFHOTO YIPABICHHS MPHPOTHBIMU pECypcaMi B UX
ucnoJib30Banue. JloCTHKeHus: OMOJIOTHH U OXpaHa MPUPO/IbI.

JdemoHncTpaumnu:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykauég, B. U. Bepnaackui.

Tabmuiet u cxemsl: «[lumessie nenu», «bruoleHoO3: cocTaB U cTpyKTypay, «I[Ipupoansie
coobmectBa», «llenn mnutanua», «Ikonoruueckas nupamuaay, «buochepa u uenosekxy,
«JKocUCTEMA IIMPOKOJHMCTBEHHOTO Jiecay, «IDKOCHCTEMAa XBOWHOTO Jieca», «bHoleHo3
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPOMOreHHbIE BO3JACHCTBUS HA IPUPOIY»,
«BaxHelmume HMCTOYHHMKU 3arpsi3HEHUs BO3[yXa M TPYHTOBBIX BOn», «llouBa — BaxkHeiias
cocTapJsitomas ouocheps», «DakTophl Aerpaganuu mouBy, «IlapHUKoBEI YPderT», «DaKTOpbI
PaIMoaKTUBHOTO 3arpsi3HeHus ouocdepsr», «O0mas cTtpykrypa ouochepsn», «Pacnpoctpanenue
XKU3HU B Omochepe», «O30HOBBIN dkpaH Ouocheprl», «KpyroBopot yriepoma B Omochepe»,
«KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MO/IeJIb-aNnTTUKaIUs «Tunuuneie OHMOIIEHO3bI», repOapuit
«Pactutenbuble  coobmiecTBa»,  Kosuekuuu — «buoneno3», «Bpemutenun — BaxHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYp», TepOapud ¥ KOJUIGKIMH pPACTEHUH U  IKUBOTHBIX,
MpUHAUISKANTNE K Pa3HBIM 9KOJIOTMYECKUM Ipylnam oaHoro Buaa, Kpacuas kaura Poccuiickoit
Oenepannu, U300paxKeHUs OXPaHIEMbIX BUJIOB PACTCHUI U dKUBOTHBIX.



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

Cornacho ®I'OC COO, ycraHaBiauBaroTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpPeIHEro 001ero 00pa3oBaHus: JIUYHOCTHBIM, METANPEIMETHBIM U
MMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BbIIEIEHBI
CIIEAYIONINE COCTABIIAIONINAE: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  IpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITCIILHOCTH W CaMOOTPECIICHUIO,
HaJIM4yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOSC PA3BUTHUC BHYTPCHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpuCymumMu CUCTEME
OMOJIOTUUECKOTO 00pa30BaHMs, HaJUYHE HKOJIOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMMPEAMCETA «buomorus JOCTUTAKOTCA B C€IAUHCTBEC
y‘-Ie6HOI\/’I U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAJAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmIecTBe TpaBWJIAaMH W HOPMaMH ITOBEJCHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOTIO3HAHMS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUSA, Pa3BUTHUA BHYTpeHHeI\/’I MO3nOHUU JIMYHOCTH, IMAaTPpUOTHU3MA,
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHHs, OEpeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacCIE€OUI0 U TpaJulUsaM
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit @enepannu, puUpoJIe U OKPYKaIOIIEH cpee.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHMS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYJaroNIUXCsi PyKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTaluid, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUM, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENLHOCTU B IPOLIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

cOpPMUPOBAHHOCTh IPAKIAHCKOM MO3UIMH  OOydarollerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

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

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH EATEIbHOCTH MPHU CO3/IaHUHU YUYEOHBIX MPOEKTOB,
pelieHny y4eOHBIX U M03HABATENbHBIX 33/1a4, BHIIOJHEHHH OMOJIOTHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHUIO K SIBJICHHUSM
COBPEMEHHOU KU3HU U OOBICHITH €€;

YMEHHE Y4YUTBIBATh B CBOUX JEWCTBHUSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/la4, YBAXXUTEIBHOTO OTHONIEHUS K MHEHUIO
OTITIOHEHTOB NP 00CYK/IEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOUN M BOJOHTEPCKON NESTENbHOCTH;



2) NaTPpMOTHYECKOT0 BOCIITUTAHMS:

c(OPMHUPOBAHHOCTH POCCHICKON I'PaXTaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTHM Iiepel PoAauHON, rOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;

LIECHHOCTHOE OTHOIIEHUE K NPUPOJHOMY HACIEIUIO M TNaMSATHUKAM MPUPOJIBI,
nocTtuxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

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

uaenHas yoexaEHHOCTb, TOTOBHOCTH K CITY)KEHHIO U 3ammre OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAYyILEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/aHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHS IIEHHOCTEW CEMEHHOM KU3HU B COOTBETCTBUU C TPAJAUIMSIMHU HAPOJOB
Poccun;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHONICHHE K MHUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHusi, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArOINOoJIYyYHs:

MMOHMMAaHHE U peanu3alus 3J0pOBOro u 6e30macHoro odpasa >KM3HH (30pOBOE MHUTAHUE,
coOroieHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckas aKTHUBHOCTb), OEpEeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH MpPaBWJI HWHIAUBUAYAIBHOTO M KOJJICKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0JIt00ue;

FOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTH;

HWHTEpEC K pa3jMyHbIM cdepaM MpoPecCHOHANBHON NesITeNbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BEIOOp Oynymiel mpodeccuu u peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



HKOJIOTUYECKHU IIeNIeco00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHHKY JKU3HU Ha 3emIe,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS AKOJOTMYECKOW KYIbTYpBl: MPUOOpPETEHHE OIbITa IIAHWPOBAHUS
MOCTYIKOB M OLIEHKH WX BO3MOKHBIX ITOCIIEACTBUI IS OKPYXKAIOIIEH Cpebl;

0CO3HaHME TJI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IyTeH UX PELICHHUS;

CIOCOOHOCTh HMCIIOJIB30BaTh MPHOOpEeTaeMble NPU U3yYeHUU OWOJIOTUU 3HAHUSA U YMEHUS
IpHU PEUICHUU TMPOOJIeM, CBSA3aHHBIX C PAIlMOHAIBHBIM TPUPOIOTIONB30BaHUEM (COOMIOACHNE
MpaBHUJI TMOBENEHHS B TPHUPOJIE, HAIPABICHHBIX HA COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, SKOCHCTEM, Ouochepsl);

aKTHBHOE HEMNpUSTHE NEHCTBHIA, NMPUHOCAIIMX BpEI OKpYKAIOMIeH NPHUPOIHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOJIATONPHUSITHBIE SKOJIOTUYECKAE MOCIEICTBHS MPEANTPHUHUMACMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HAIMYAE PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJIOTHUYECKON KYIBTYpHI, OIBITA
JEATENbHOCTH OKOJIOTUYECKOH  HAaNpaBJIIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaThCS HMH B
MO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBHOW TPAKTHKE, TOTOBHOCTH K Yy4YacTHUIO B
MPAKTUYECKOHN JEATEIIEHOCTH SKOJIOTHYECKON HANPaBICHHOCTH,

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAaykd W OOIISCTBEHHOW TIPAaKTHUKH, OCHOBAaHHOTO Ha JUANOTe KYIBTYP,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMKYIHTYPHOM MHUPE;

COBEpPIIIEHCTBOBAHUE SI3IKOBOM M YATATEIIHLCKOW KYJIBTYPBI KaK CPEJICTBA B3aUMOICHCTBHUS
MEXTy JTIFOJIbMH | TTO3HAHUS MHPA;

MMOHMMaHKEe crenupuKkn OUOJIOTHM KaK HayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAIBLHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpYXKaIoLIeM
MHpEe KaK O €IWHCTBE TMpUPOIbl, 4YeloBeKa M oOOIIlecTBa, B [O3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEH U peleHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU Ui COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIMOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K yCTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
MCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUH OMOJOTHYECKMX 3HAHUN B IIEJISIX MOBBIIMICHUS 0O0Ien
KYJIbTYPbI, €CT€CTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHAIbHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMUMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHE JienaTh O0OOCHOBAaHHBIC
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS [aHHBIX C LENbI0 IMOJYyYCHHUS
JOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTHYECKUE 3HAHMS JUISL pelleHUs
Mpo0JIeM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHME IIEHHOCTU HAayYHON JeATeNbHOCTH, TOTOBHOCTh OCYIIECTBJIATH IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO AEITeTbHOCTh MHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEephIBHOMY OOpa30BaHUI0 M CaMOOOpa3oBaHMIO, K
AKTUBHOMY TMOJYyYCHHIO HOBBIX 3HAHUU 1O OHOJNOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSMHU.



METANPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ysbTaThl OCBOECHUSA y4deOHOro mpeamera «buosiorus» BKIHOYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCS  MEKAUCHUIUIMHAPHBIC
(Mex1peAMEeTHbIE) OOLIEHAYYHbIE IOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crenu(uKy METO0B TO3HAHUS, HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHS,
SBJICHHE, IPOIECC, CUCTEMa, HAy4HBIA (AKT, MPUHLUI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIEJOBaHUE, HAOIIOJCHUE, U3MEPEHUE, 3KCIEPUMEHT M JPYTuX), YHUBEpCaIbHbIE
yueOHble NieiicTBHs (IIO3HABATEIIbHBIE, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIONINIE
¢dopmupoBanne (PyHKIMOHAIBHOW TPaMOTHOCTH M COLMAIBHOW KOMIETEHIMH OO0YYarOIINXCs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEX TUCIUTIIIMHAPHEIE,
MHUPOBO33pPEHUYECCKHE 3HAHWsS W YHHBEpCaJbHbIC Yy4eOHBbIC JCHCTBHS B IO3HABATEIBHOW U
COLIMAIBHON ITPAKTHKE.

MertanpeameTHble pe3yabTaThl OCBOEHHUS MPOTrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHMs
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBePCAJIbHBIMH YUeOHBIMH NO3HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE JICHCTBUS:

CaMOCTOSITENIbHO (POpMYNIMpOBaTh MU aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BAaTh TMPU OCBOEHUM 3HAHUU TNPUEMBI JIOTMYECKOTO MBIIIIEHUS (aHaln3a,
CHUHTE3a, CpaBHEHHUs, Kilaccudukanuy, o00OIIEeHUs), pPacCKpPbIBaTh CMBICI OHOJIOTHYECKUX
MOHATHH (BBIIENATH UX XapaKTEePHBIE MPU3HAKH, YCTAHABJINBATH CBSI3U C IPYTUMH MTOHITHSIMH ),

OTIPENeNATh LETN JeATeNbHOCTH, 3ajaBas NapaMmMeTpbl M KPUTEPHUH HX JOCTHUKEHHS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTH C OCTAaBIEHHBIMU LIESIMH;

UCIOJb30BaTh OUOJIOTHYECKUE MOHATHUA AN OOBsICHEHHs (AKTOB U SIBICHUM >KUBOM
HIPUPOJIBL;

CTPOMUTH JIOTUYECKHUE PACCY)KICHHsI (MHAYKTUBHBIC, JEIyKTUBHBIE, IO aHAJIOIMH),
BBISBJIATE 3aKOHOMEPHOCTH U MPOTUBOPEYUS B pacCMaTPUBAEMBIX SIBICHUAX, (GOPMYIHPOBATH
BBIBO/IbI Y 3AKJIFOUECHHUS;

IPUMEHATh CXEMHO-MOJIEIbHbBIE CPEJCTBA I MPEJCTABICHUS CYLIECTBEHHBIX CBs3€H U
OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakkKe MPOTUBOPEYMH pPa3HOIo poja,
BBISIBJICHHBIX B Pa3/IMYHbIX HHPOPMALMOHHBIX UCTOUHHKAX;

pa3pabaTbIBaTh IUIaH PEeLICHUs MPOOJIEMBbl ¢ YUETOM aHAIU3a UMEIOIUXCSA MaTepUaIbHbIX
U HEMaTepUalbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIESATEIbHOCTb, OLICHWBATh COOTBETCTBUE PE3YJbTATOB LEJISM,
OLIEHUBATh PUCKHU MOCIIEICTBUH NS TEIbHOCTH;

KOOPAMHUPOBaTb U BBIIOJHATH pPAbOTy B YCJIOBUSAX pPEAIbHOrO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NIPH PEIIEHUH )KM3HEHHBIX MTPO0IIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBHA:

BJIaJIeTh HAaBBIKAMU Y4E€OHO-UCCIIEI0BATENbCKOW U MPOEKTHOM AEATENIbHOCTH, HAaBBIKAMU
paspelieHus npodsieM, CocoOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTEILHOMY MOUCKY METOJOB
peleHus MpaKTHYECKUX 3aa4, IPUMEHEHHIO pa3InYHbIX METO0B O3HAHUS;

UCIOJb30BaTh Pa3IMUYHbIEe BHUJbI JICATEIBHOCTH IO TOJIYYEHHUIO HOBOIO 3HAHUS, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B YUYEOHBIX CUTYyallMsX, B TOM 4HUCIE IpU
CO3/IaHUH Y4EOHBIX U COIMATIBHBIX IPOEKTOB;

(opMupOBaTh HAYYHBIA THII MBIIUICHHS, BIaJeTh HAYYHOW TEPMHUHOJIOTHUEH, KIIIOUEBBIMU
MOHATUSAMH U METOJIAMU;



CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7auyd B 0OpA30BATEIBHOU NEATEIBHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUNOTe3y ©€ pelIeHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTSPUU PEIICHHS;

AQHAIM3MPOBATh TIOJMYYCHHBIE B XOJC pEIICHHUS 3aJa4dl  pPe3yJbTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISATh II€JICHANIPABICHHBIN TMOUCK TEpeHOca CPEJICTB U CIOCOO0OB JIEHCTBHS B
podeCcCHOHABHYIO CPEY;

yMETh TICPEHOCHTHh 3HAaHWS B  [IO3HABATEIBHYI0O W  MPAKTHYCCKyH oOnactu
KU3HECITCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, MpEIJIaraTh OPHUTHHAIBHBIC IMOIXOJBI WM PEIICHUS, CTaBUTHh
POoOJIeMBI M 3a/1a4H, JIOTYCKAIONTNE ATbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PaA3IMYHBIX MCTOYHUKAX MH(OpManuu (TEKCTe y4yeOHOTO mocoows,
HAyYHO-TIOMYJISIPHON JMTEpaType, OMOJIOTHYECKUX CIIOBApSIX W CIPABOYHUKAX, KOMITBIOTCPHBIX
0a3ax ngaHHbIX, B MHTepHere), aHanmu3upoBaThb WHGOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIPEJICTaBJICHHMSI, KPUTHYECCKH OIEHUBATH €€ IOCTOBEPHOCTh M HEITPOTUBOPECUYNBOCTE;

(dbopMyTMpoBaTh 3ampoChl W MPHUMEHSITH Pa3IUYHbIC METOJBI NPH TIOUCKEe W OoTOOpe
OmosIoTHYecKo nHPpOpMaIUy, He0OXOJUMOM JIJIsl BBHITIOJTHEHHS YI€OHBIX 3a7a4;

MpUOOpPETaTh OMBIT HCIOJIb30BAHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMpAaTh ONTHUMANIbHYIO (GOpMY TMPEACTaBICHUS OHOJIOTHYECKOM
nHpopManuu (cxembl, TpaduKu, TuarpaMMbl, TaOIUIBI, PUCYHKHU U APYTOEC);

WCIIOJIb30BaTh HAyYHBIN S3BIK B KadecTBE CpeAcTBa IMpH paboTe ¢ OMOJOrnyecKou
nHpopmalren: NPUMEHITh XUMUYECKUe, (U3NYECKue W MaTeMaTH4eCKHe 3HAaKh U CHMBOJIBI,
dbopmynbel, aOOpeBUaTypy, HOMEHKJIATYpy, HCIOJB30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BIIQJIETh HABBIKAMU DACIIO3HABAHUA W 3alIUTHl HMHGOpMAIMK, HHDOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiageHHe YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH JAeliCTBUSIMU:

1) o0menue:

OCYILIECTBIISITh KOMMYHUKAIIMKM BO BCEX cdepax >KH3HU, aKTUBHO Y4acCTBOBATh B JHAJIOre
WIM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJECHHUS OTHOCHUTEIbHO BBIMOJHEHHSI NpeiaraeMod 3aJayd, Y4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTb MO3ULUI APYTUX YYACTHUKOB AUAJIOTA WU TUCKYCCUH);

pacrmo3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIEHMs, MOHMUMATh 3HAYEHHE COIUAIBHBIX
3HAKOB, MPEANOCHIIOK BOBHUKHOBEHHUSI KOH(MIUKTHBIX CUTYaIMil, yMETh CMATYaTh KOH(PIUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CHIOcOOaMU OOIIEHHUS M B3aMMOJCHCTBUS, MOHUMATh HaMEPEHUS
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTENBHOE OTHOIICHHWE K COOECeTHUKY U B KOPPEKTHOU (opme
(bopMynTUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIAaraTh CBOIO TOYKY 3PEHHUS C HUCIOIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl JIesITeJIbHOCTh:



MOHMMATh U UCTOJb30BATh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUAYaIbHONH pabOTHI IpU
peneHn OMoIOTHYeCKOi MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH pelICHNH y4eOHOM 3a1auu;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX NCHCTBUH C y4€TOM OOIIMX HHTEPECOB U
BO3MOYHOCTEHN Ka)/10T0 4jieHa KOJUIEKTHBA;

[IPUHUMATh LE€JIM COBMECTHOW JESTEbHOCTH, OPraHM30BbIBaTH M KOOPAMHUPOBATH
JEUCTBUA MO €€ JOCTMKEHHIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACHPENEIATh POJH C YYETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboTHI,

OILICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJJOT'0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3padOTaHHBIM KPUTEPHUSIM;

npeaiaraTb HOBBIE IMPOEKTHI, OLEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISTh IO3UTUBHOE CTPATETMYECKOE IIOBEJECHHWE B pPAa3JIMUHBIX CHUTYalUAX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxeHHe, ObITh MHUIIMATUBHBIM.

OBi1ajeHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH /1eICTBUAMM:

1) camoopranu3amnms:

HCII0JIb30BaTh OMOJIOTMYECKWE 3HAaHUSA JJIs BBIABICHHS NOpoOJeM M HX pelIeHHs B
KU3HEHHBIX U YICOHBIX CUTYaIIHIX;

BBIOMpPATh Ha OCHOBE OMOJIOTHYECKMX 3HAHUH 1I€I€BbI€ U CMBICIOBbIE YCTAHOBKH B CBOMX
JEUCTBUAX U TMOCTYNKaX MO OTHOLICHUIO K >KMBOM MPUPOJIE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYKaIOIKX;

CaMOCTOSITENIBHO OCYLIECTBIISITh [MO3HABATEIBHYIO IESTENbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh M (HOPMYIMpPOBATH COOCTBEHHBIC 3aJaud B O0Opa30BaATEIBHOM NEATCILHOCTH U
KU3HEHHBIX CUTYaLMSIX;

CaMOCTOSITENIBHO COCTABJISITh IUIAH PELIEHUS MPOOIEMbl C YUETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTo MpeAMEeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKON 3PYIUIIUHN B Pa3HBIX 00IaCTAX
3HAHMI, TOCTOSHHO MOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEISIM;

BIIaZIETh HABBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHHI, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUIS OLIEHKU CUTYAIllH, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHXKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIESTENbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATh ce0s, TOHUMasi CBOM HEOCTATKH U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYTUX HA OUINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUH JPYroro YelloBeKa.

HNPEIMETHBIE PE3YJIBTATbBI



[Ipenmertnsie pe3ynbraThl ocBoeHHs nporpammel COO mo Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruQuueckue Uit yueOHoro npenmera «buonorus» HaydHble 3HAHHUSA, YMEHUS U
crocoObl JEMCTBUH 1O OCBOCHHMIO, WHTEPHpPETAllMM W MPeoOpa3OBaHMUIO 3HAHUM, BHIBI
JEATEIbHOCTH TI0 TMOJyYSHUI0 HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3IUYHBIX y4eOHBIX
CUTyallUsiX, a TaKKE B pEAIbHBIX J>XU3HEHHBIX CHTYallUsAX, CBA3AHHBIX C Ouojorueid. B
porpamMme MpeaMETHBIE PE3yJbTaThl MPEICTABICHBI 10 ToJaM 00ydeHHUSI.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OMOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
Oouosnoruu, pyHKIMOHAIBHON IPAMOTHOCTH Y€JIOBEKa JUIsl pEIIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIiBaTh CoAepKaHHE OMOJIOTMYECKUX TEPMHHOB U MOHATHMN: KU3HB, KJIETKa,
opranus3M, Mera0osu3M (0OMEH BEImIeCTB M  MpEeBpallleHHuEe dSHEPrHH), TOMeocTa3
(camoperynsiuusi), ypOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOU3BEJECHUE
(penpotyKiius), HaCJIeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OHOJIOTUYECKHE TEOpUH (KJIETOYHAas, XpPOMOCOMHasi, MyTallMOHHas,
LEHTpaJibHasl JorMa MOJIEKyJsipHOW Ouosiorun), 3akoHbl (I. Menpens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT000Opa3usi U MPOUCXOKACHUS KYIbTYpHbIX pacTenuit H. U.
BasuiioBa), onpenenaTs rpaHulbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHE BIaJeTh METOJIaMU HAyYHOTO TMO3HAHUS B OMOJIOTMM: HAOJIOJEHHE U ONKCAaHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBJICHUN, OpraHM3alsi W MpPOBEACHHE OHOJOTHYECKOTO
OKCIIEPUMEHTA, BBIJIBU)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEIMYMHAMH, OOBSCHEHHE IOIyYEHHBIX DPE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAY4HBIX IOHATHH,
TEOpUH U 3aKOHOB, YMEHHE A€JIaTh BIBO/Ibl HA OCHOBAHUHU IOJIYYEHHBIX PE3YIbTATOB;

YMEHHUE BBIJIENATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK IPOKAapUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHA BEILECTB U
IIPEBpAILEHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, IJIACTUYECKOTO M IHEPreTH4YEeCcKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OMJIOJOTBOPEHHs, PA3MHOXKEHUS, UHIAUBHUYAIIbHOTO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHUE NPUMEHATh MOIy4YEHHbIE 3HAHUS AJI OOBSICHEHUS OMOJIOTMYECKUX IPOIIECCOB U
SIBJICHUH, JUI IPUHATHS IPAKTUYECKUX PELICHUH B IOBCEHEBHOM )KU3HHU C 11€JIbI0 00ecredeHns
0€30I1aCHOCTH CBOEr0 3J0POBbS U 30POBbSl OKPYKAIOLIMX JIFOJEH, COONIIOJEHHUS HOpPM
IPaMOTHOTO TMOBEJIEHHUsI B OKPY)KAOLIeH NpUPOJHONW cpele, MOHMMaHHEe HEO0OXOAMMOCTU
UCIOJb30BAHUS JOCTHKEHUH COBPEMEHHOM OMOJOrMHM M OMOTEXHOJIOTUH /sl palMOHAIbHOIO
IIPUPOJIOTIOJIb30BAHHUS;

YMEHHUE pelllaTh 3JeMEHTapHble TI'eHETUYEeCKHE 33Jadyd Ha MOHO- M AUTHOpHIHOE
CKpeLIMBaHKE, CLICIUIEHHOE HaclleZIoBaHHE, COCTAaBIJIATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBaHUS
IUIs IPeICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHAThH JIAOOPATOPHBIE U MPAaKTHUYECKHE paboThl, COONIOIAaTh MpaBUia MpU
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYOBAHUEM;

YMEHHE KPUTHUYECKH OIICHMBAaTh M HHTEPHPETHUPOBaTh HH(OpMAIUIO OHOJIOTMYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO ICEBJAOHAYYHble 3HAHUS W3 Pa3IMYHbIX HMCTOYHHUKOB (CpeacTBa
MaccoBOil MH(OpPMAIMK, HayYHO-TIOMYJISIpHbIE MaTepUallbl), STUYECKHE ACTIEKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTHH, MEMIIMHE, OMOTEXHOIOTHH;



YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIICHHUs, 0000mas
OMOJIOTUYECKYI0 HMH(POPMAIMIO W3 HECKOJBKMX HCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUMHBIN anmnapaTr OUOJIOTHH.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHMA O MECT€ W POJM OHOJOrMH B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (D)OPMHPOBAHHH COBPEMEHHOIH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4yHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
onosoruu, PyHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKA ISl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpBIBATh COJEp)KaHNEe OMOJIOTHUECKUX TEPMUHOB U TIOHSATHI: BHI, TIOMYIISALUS,
reHo(OH ], DBOJIONHS, JBHXKYIIHEC CHUIBI ((PaKTOpPHI) SBOJIOIHH, IPHCIIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, OKOJOTMYECKUE (aKTOpbl, HKOCHCTEMA, MPOJAYLIECHTHI,
KOHCYMEHTBI, pEAYLIEHTHI, IIeNH MUTaHUs, KOJOrnuecKas nupamuaa, OuoreoneHos, onocdepa;

yMEHHE Wu3jarath Ouojoruueckue teopuu (dBostounoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apopliieBoro cxoacrsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid u nytei 3Bomonuu A. H. CepeproBa, ydeHus o
ouocdepe B. 1. Bepraackoro), onpenensiTe rpaHUIIbl UX MPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHHE BIAJE€Th METOJIaMU HAy4yHOTO MO3HaHUS B OuoJorWMu: HAOJIIOACHHE U ONUCAHHE
KUBBIX CHUCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alUsi W TMpPOBEACHHE OHOJIOTHYECKOTO
SKCIEPUMEHTA, BBIIBI)KCHHE THUIIOTE3bl, BBISBICHWE 3aBUCHUMOCTH MEXAY HCCIEIyEeMbIMU
BEJIMYMHAMH, OOBSICHEHHE MOJyYEHHBIX PpEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATHUH,
TEOPUI U 3aKOHOB, YMEHHE JIeNIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIAEIAThH CYILIECTBEHHBIE MPU3HAKUA CTPOCHUS OMOJOTHYECKHX 0OBEKTOB: BU/IOB,
MOMYJSIIUM, TPOAYLIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOTEOIICHO30B M 3KOCHCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOro  0TOOpa,
BHI000pa30BaHMs, MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JEHCTBUS SKOJOTHYECKUX (DAaKTOPOB Ha
OpraHu3MBbl, IEPEHOCa BEIIECTB M MMOTOKA YHEPTHU B 3KOCHUCTEMAX, AaHTPOTIOT€HHBIX U3MEHEHUI
B DKOCHCTEMAax CBOEW MECTHOCTH, KPYroBOpOTa BEUIECTB U OHOr€OXMMHYECKUX IHUKIOB B
ounocdepe;

YMEHHE MPUMEHATH MOJyUYEHHbIC 3HAHUS ISl OOBSCHEHHS OMOJOrMYECKUX MPOIECCOB U
SIBIICHUH, JJI IPUHATUS IPAKTUYECKUX PEIIEHUI B IOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHust
0€30MaCHOCTH CBOEr0 3JI0OPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IrPaMOTHOTO TMOBEJCHHUSI B OKpY)KaWIIed MNPUPOAHON cpele, NMOHMMaHHuE HEOoOXO0IUMOCTH
WCIOJIb30BaHUS JIOCTUKEHUM COBPEMEHHOM ouosoruu TUIs paIoHaIbHOTO
MIPUPOIOIIOJIL30BAHUS;

YMEHHE pellaTh dSJIeMEHTapHble OHOJOTHYECKHE 3aJayd, COCTaBISATh CXEMBbI MepeHoca
BEIIECTB M SHEPTUU B IKOcHCcTeMax (L[EMH MUTaHUs);

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpaKTHUecKue padoThl, COOMIOIaTh IMpaBHIA IMPH
paboTe ¢ yueOHbIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHUYECKH OIICHMBAaTh W HHTEPIPETHUPOBaTh HH(OpMAIUI0 OHOJIOTMYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO MCEBJOHAYYHbIE 3HAHUS U3 PA3JIMUYHBIX HCTOYHUKOB (CpelncTBa
MaccoBoil HMH(poOpMalMK, HAay4YHO-TIOMYJSpHBIE MaTepuaibl), paccMaTpuBaTh IJI0OANbHBIE
9KOJIOTHYECKUE MPOOIEMBbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHHIO K HUM COOCTBEHHYIO
MIO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHbIE COOOIIEHHUs, 0000mas
OMOJIOTHYECKYI0 HH(POpPMAIMI0O M3 HECKOJbKMX HCTOYHHMKOB, TPaMOTHO HCIIOJIB30BaTh
MOHATUHHBIN armapaTt OUOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 Buosorug xax Hayka 2 bubmmorexa [JOK
e https://m.edsoo.ru/7f41c292
2 JKuBBIe cucTEMBI U NX OpraHA3aIus 1 bubmorexa [IOK
p 8 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
X .
3 MMHUYECKUI COCTaB M CTPOCHHE KIICTKU 8 0,5 htts.//m.eds00.ru/7f41c292
bu6mmoreka [IOK
4 JKusnenesaTeabHOCTE KIETKH 6 https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 3
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11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1
BOFOIHOHHAS CHOTOTHA | https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXarorias cpejia 5 1 Bubnuorexa LIOK
P pyRatomas cped https://m.edsoo.ru/7f41cc74
bub OK
4 Coo01mecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 htI/tIszI:jI/(r)rT\.eeI:si.ru 7fa1ceT4
bu6mmoreka [IOK
5 P 2
S3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 1.5

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
Koxa-Bo Jlata nmpoBenenust JlaTa
Ne DJIeKTpOHHbIe N (ppoBbIE
Tema ypoka 4acoB baxTueckn H3yYeHH
n/n o0pa3oBaTe/ibHbIE PeCypChl
Bcero 10 A 10b |
cyoooTa NATHUIA
01.09.23 bu6mmoreka [IOK
1 Buosorus B cucreme Hayk 1 02.09.23 01.09.23 02'09 '23 https://m.eds00.ru/863e6122
R https://m.edso0.ru/863e632a
. 04.09.23 bubnuotexa [JOK
2 MeToapl TO3HAHUS KUBOW TIPUPOIBI. 1 09.09.23 08.09.23 09.09.23 | https://m.edsoo.ru/863e6122
Bronornueckne CHCTEMBI, TPOIIECCH M UX 11.09.23 bubmmoreka ITOK
’ 1 16.09.2 15.09.2 16.09.2
3 U3y4YCHUE 6.09.23 5.09.23 6.09.23 https://m.edso0.ru/863e6564
XHUMHYECKHUH cocTaB KiIeTKH. Bomga u 18.09.23 bubmuoreka [JOK
4 1 23.09.2 22.09.2
MHUHEPAIbHBIE COJIH 3.09.23 09.23 23.19.23 | https://m.edsoo.ru/863e674e
25.09.23 bu6moreka [IOK
5 benku. CocTtaB u cTpoeHue OSIKOB 1 30.09.23 29.09.23 30.09.23 httos://m.edsoo.ru/863e6b72
02.10.23 bu6moreka [IOK
6 depMeHThI — OMOJIOTUYECKHE KaTallu3aTOPBI. 1 07.10.23 06.10.23 07.10.23 https://m.eds00.ru/863e6b72
09.10.23 bu6mmoreka [JOK
! Yreroz. Sl ! 14.10.23 131023 1 141023 | httpsu//m.edsoo.ru/863¢6870
16.10.23 bubmuoreka [JOK
8 Hyxneunoseie kucnotel. ATD 1 21.10.23 20.10.23 91.10.23 https://m.eds0o.ru/863e6d5¢
HcTopus u MeToabl 3y4eHus KIETKH. 23.10.23 bu6mmoreka [JOK
o Knerounas teopus 1 28.10.23 21.10.23 28.10.23 | https://m.edso0.ru/863e6e88
07.11.23
10 KieTtka xak meaocTHas >KUBas CHCTEMa 1 11.11.23
1 CrpoeHune s3ykapuoTUYECKON KIIETKH. 1 13.11.23 bubnmoreka [JOK
JIaGopatopHas pabota Ne 1 «M3yuenue 18.11.23 | https://m.eds00.ru/863e6ff0



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

CTPOCHUS KIIETOK pAaCTEHUH, KUBOTHBIX,
rpuOOB U OaKTepuil Mo MUKPOCKOTIOM Ha
TOTOBBIX MHUKpOIpEnapaTax U UX OINHCAHUE)»

https://m.eds00.ru/863e716¢

12 06 5 20.11.23 bubnuoreka [IOK
MCH BEUICCTB MU MCTA0OIH3M 25.11.23 https://m.eds00.ru/863e766¢
27.11.23 bu6mmoreka [IOK
13 PorocuiTes. XemocuHTes 02.12.23 https://m.eds00.ru/863e7c98
14 5 06 04.12.23 bubnuotexa [JOK
HEPTETHHCCIIH OOMEH 09.12.23 https://m.eds00.ru/863e7aae
JKW3HEHHBIN UKIT KIETKH. [eeHne KIeTKu.
. l\/gngz. JlabopaTopHas pabota Ne 2 11.12.23 Butnmorexa [OK
(HADTIOJICHHIE MUTO34 B IGTETKAX KOHHHMKA 16.12.23 https://m.edso0.ru/863e7dc4
KOpENIKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparax»
16 buocunTes 6enka. Peakuys MaTpuuHOTO 18.12.23 | bubmmorexa [JOK
CUHTE3a 23.12.23 https://m.edso00.ru/863e796e
25.12.23
bu6moreka [IOK
17 Tpancnsmus — 6nocuHTE3 OENKa 29.12.23 httos://m.edsoo.ru/863e796e
18 Hexre cd o 09.01.24 bu6mmoreka [JOK
IUICTOTHBIC QOPMBIKHSHH = BHPYCHI 13.01.24 | https://m.eds00.ru/863e7540
bu6mmoreka [JOK
19 o 15.01.24 https://m.eds00.ru/863e81b6
OPMbI PaSMHOMCHIA OPTafHsMoB 20.01.24 | https://m.edso0.ru/863e831e
20 Meiios 22.01.24 bubmuoreka [JOK
27.01.24 https://m.edso0.ru/863e7f4a
| o e
OAIOTBOPCHHE. Jiab0paTopHas pabota 2 03.02.24 | https://m.eds00.ru/863e81h6

((HSy‘{eHI/IC CTPOCHHA MOJIOBBIX KJICTOK Ha



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

rOTOBBIX MUKpOIIpenapaTax»

22 NHaMBUIyalbHOE Pa3BUTHE OPraHM3MOB 05.02.24 1 bubmorexa LIOK
10.02.24 | https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka O HacJI€CTBEHHOCTU U 12.02.24 | bubmuotexa LJOK
HU3MEHYHBOCTH 17.02.24 | https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACIIEOBaHUS TPU3HAKOB. 19.02.24 bubnuorexa [JOK
MoHOTrHOpUIHOE CKpEIUBAHKE 24.02.24 | https://m.eds00.ru/863e8878

o5 JurubpuHoe ckpermuBaHyie. 3aKoH 26.02.24 | Bubmmorexa [OK
HE3aBHCUMOT'0 HACJICJIOBAHNUS IPH3HAKOB 02.03.24 | https://m.edsoo.ru/863e89a4
CueruieHHOE HaclleJIOBaHHUE MTPU3HAKOB.

JlaGopatopuas pabora Ne 4 «3ydenue
26 pGSYJ'III))TaTEB M(f)HOFI/I6pI/IJIHOFO ;,q 04.03.24 1 buomorexa LIOK
09.03.24 | https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(HUIIBI
Ha TOTOBBIX MHKpPOTIpEIIapaTax»

97 I'eneruka nona. HacnenoBaHue mpu3HaKkoB, 11.03.24 | bubmmoreka [JOK
CIICTUICHHBIX C MOJIOM 16.03.24 | https://m.edso0.ru/863e8c60
MNsmenunBocts. HeHaciencTBeHHast
M3MEeHUYHMBOCTL. JlaboparopHas padorta Ne 5

28 N3yuenne MO,I[H(I)HKaIL)IHOI-II)HOﬁ ’ 18.03.24 bubmorexa [IOK

23.03.24 | https://m.edsoo.ru/863e8efe
HW3MEHUYMBOCTH, TIOCTPOCHHUE BAPHUAIIMIOHHOTO
pslla 1 BapUallMOHHOUW KPUBOI
HacnencrBenHas n3MEHYUBOCTD.

29 JlabopaTopHas pabora Ne 6 «AHanu3 01.04.24 bubmuorexa [JOK
MyTanui y qpo30(uibl Ha FOTOBBIX 06.04.24 https://m.edso0.ru/863e8efe
MHUKpOTIperapaTax»

30 ['eHeTHKA YelloBEKA 08.04.24 1 bubmuorexa IIOK

13.04.24 https://m.edso00.ru/863e8d78
PesepBubIit ypok. O6001IEHNE TIO TEMe
31 «Hacpnez[CTB}e’iHOCTb u I/?;MCH‘{I/IBOCTB 15.04.24
20.04.24

OpraHnu3MoOB». KOHTpOJIB 3HAHMM 10 TEME.



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

32 Cenex Ak HAvKa olece 1 22.04.24 bub6mmoreka [{OK
ust H U I

et yika fnpon 27.04.24 | https:/m.eds00.ru/863e9214

33 MeToabl ¥ JOCTUKEHUSI CEJIEKIIMU PACTEHUIA 1 29.04.24 bubnuoreka [IOK
1 KUBOTHBIX 04.05.24 https://m.edso00.ru/863e9214

06.05.24

bu6mmoreka [IOK

34 buoTtexHonorus Kak oTpacip poru3BOJICTBA 1 11.05.24 https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 Kip. - 1 JlaGopaTopHbie paGoThI - 6

[TPOTPAMME



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

11 KJIACC

INOYPOYHOE INTAHUPOBAHUE

Koa-Bo [dara ¢akruyeckoro
° 4acoB H3y4eHust
No Tema ypoka y Hara JJIeKTPOHHBbIE HU(PPOBHIE
n/n B H3y4YeHUs o0pa3oBaTe/ibHbIE PECYPChI
cero 1A 1B
cyoooTa NATHUIA
n 01.09.23 bubmmoreka [JOK
1 DBOJIIOIHS U METOJIbI €€ U3yUCHUS 1 02.09.23 01.09.23 02.09.23 https://m.edsoo.ru/863ea20e
HcTopust pa3BUTHS MPEACTaBICHUN 00 04.09.23 bubmoreka [IOK
2 3BOJIFOLIHH 1 09.09.23 08.09.23 09.09.23 https://m.edso00.ru/863e9570
11.09.23
bu6moreka [IOK
3 MukposBoTrOIUs 1 16.09.23 15.09.23 16.09.23 https://m.edsoo.ru/863e9c e
[Tomymsiust Kak dJIeMEHTapHAasT eMHHIA BHIA
u sBosrronnu. JlabopaTtopHas padota Ne 1 18.09.23 bubnmoreka [JOK
4 «CpaBHenue BUIOB 110 MOP(OIOTHIECKOMY L 23.09.23 22.09.23 23.19.23 https://m.edso0.ru/863e99c6
KPUTEPHIO»
JIBKyIue cuitel (3JeMeHTapHbIe (PaKTOPHI) 25.09.23 bubnuorexa [JOK
> 3BOJIIOLMH 1 30.09.23 29.09.23 30.09.23 https://m.edsoo.ru/863e9da4
. 02.10.23 bu6moreka [IOK
6 EcrectBennsiii 0TOOpP ¥ €10 GOPMBI 1 07.10.23 06.10.23 07.10.23 https://m.eds0o.ru/863e9ed0
Pe3ynbTarhl 2BOJIIOITUMHU: TPUCTIOCOOICHHOCTD bubnuorexa [JOK
OpraHu3MOB U BUI000pa30BaHHE. 09.10.23 https://m.edsoo.ru/863e9fde
7 Jlaboparopnas pabota Ne 2 «Onucanue 1 14.10.23 13.10.23 14.10.23
MPUCIIOCOOJICHHOCTH OpraHu3Ma u eé
16.10.23 bubmuoreka [JOK
8 HanpasiieHus u myTH MaKkpO3BOJIIOLIMH 1 21.10.23 20.10.23 91.10.23 https://m.edsoo.ru/863e9c e
23.10.23
9 HeobpaTtumocTs 3BomONINN 1 28.10.23 27.10.23 98.10.23



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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Ucropus sxu3nu Ha 3emiie U METOAbI €€ 07.11.23
10
U3Y4EHUS 11.11.23
11 ['UnoTe3bl IPOUCXOKIACHHS )KU3HH Ha 3eMIie 131123 bubmmorexa [IOK
18.11.23 https://m.edso0.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3eMIie 10 3paM U 20.11.23 bubnuorexa [JOK
nepuoam 25.11.23 https://m.edsoo.ru/863eabbe
13 OcCHOBHBIE ATaIbl BOIIOLUN PACTUTEIHHOTO U 27.11.23 bubnuorexa [JOK
’KHBOTHOTO MHpa. 02.12.23 https://m.edsoo.ru/863ea8bc
14 CoBpeMeHHasi CHCTEMa OPTaHUYECKOTO MHUPa 04.12.23 brbmiorexa LIOK
09.12.23 https://m.edsoo.ru/863ea48e
15 DBOJIIOLHS YEI0BEKA (AHTPOIIOTEHES) 11.12.23 bubmmorexa LIOK
16.12.23 https://m.edsoo.ru/863eac2c
16 JBkyiye cuibl (pakTopsl) aHTPONIOTEHE3a 18.12.23 bubmorexa LIOK
23.12.23 https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJNH PBOJIOLNH YeTOBEKa 25.12.23
29.12.23
18 UYenoBeueckue packl ¥ MPUPOAHBIC aTanTaIlluu 09.01.24 bu6moreka [IOK
YeoBeKa 13.01.24 https://m.edsoo.ru/863eaea2
PesepBHrlit ypok. O6001IeHNE 110 TEME
19 «Bo3pHI/II<H01ZeI:)HI/Ie u paS;I/ITI/Ie KHM3HH Ha 15.01.24
20.01.24
3emie»
22.01.24
20 DKoJIorus Kak HayKa 97 01.24
21 Cpenbl oOuTaHus U SKOJIOTHUYECKUE (HaKTOPbI 29.01.24 bubmmorexa IOK
03.02.24 https://m.edsoo.ru/863eafec
AbuoTtnueckue gaxropsl. JlaboparopHas
29 pabota Ne 3. «Mopdonoruyeckue 05.02.24 bubnuoreka [JOK
0COOEHHOCTH pacTEeHUI U3 pa3HbIX MECT 10.02.24 https://m.edsoo.ru/863eb10e

oOuTaHug.
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23 5 kue dax 1 12.02.24 bu6mmoreka [{OK
MOTIICCIHE (QATOPH 17.02.24 | https://m.edso0.ru/863eb348
24 3 1 19.02.24
KOJIOTHYCCKHUE XapaKTEPUCTUKHU TIOMYJISIIHH. 94.02.94
26.02.24 bu6mmoreka [{OK
25 Coobuectsa opranu3Mos — GuoueHos 1 02.03.24 https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKUE CHCTEMBI (IKOCHCTEMBI) 1 04.03.24 Brbmiorexa LIOK
" 09.03.24 https://m.edsoo.ru/863eb46a
. gCHOBHHe MTOKA3aTeN N BKOCI/ICCTelz/ILI. , 11.03.24 BuGmiorexa LIOK
KOJIOTHTICCIUE THPAMIARL. T-BOHCTEa 16.03.24 https://m.edsoo.ru/863eb5fa
skocucteM. CyKueccust
18.03.24
28 [TpupogHBIE SKOCHUCTEMBI 1 93.03.24
01.04.24
29 AHTPOINOT€HHBIE SKOCUCTEMBI 1 06.04.24
08.04.24 bu6moreka [IOK
30 buocdepa — rmobdanpHas sxkocucTema 3eMitu 1 13.04.24 htts://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIECTBOBAHUS OUOCheEphI 1 15.04.24 Bubnuorexa LIOK
P - P 20.04.24 https://m.edso0.ru/863ebd16
22.04.24
32 UYenoseuecTBo B Onocdepe 3emiun 1 97 04.24
33 Cocy1iecTBOBaHUE TPUPOJIBI U YEIOBEYECTBA 1 29.04.24 Bubmmorexa LIOK
y pupon 04.05.24 https://m.edsoo.ru/863ebale
34 PezepBHblit ypok. O0001I€HNE TEMBI 1 06.05.24
«Co0011eCTBA U PKOJIOTUYECKHAE CUCTEMBI» 11.05.24
OBIEE KOJUYECTBO YACOB IO [TPOTPAMME 34 J1a6./p. -3
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* buonorus, 11 xracc/ [Tonomapésa U.H., Kopumnosa O.A., Jlomwmnaa T.E. u nqpyrue; non
penaxuueii [Tonomapéroit M.H., O011ecTBO ¢ OrpaHU4€HHONW OTBETCTBEHHOCTHIO
Nznatenbckuii neatp «BEHTAHA-TPA®y; AknimonepHoe o0mecTBo «M3maTenbcTBo
«IIpocsemenue

buonorus: 10 knacce: 6a30BbIi ypoBeHb: YUEOHUK Ul ydaluxcs 001eo0pa3oBaTebHbIX
opranuzaruit/ .H. Tlonomapesa, O.A. Kopaunosa, T. E. Jlomununa; nox pea. Y. H.
[TonomapeBoii. - 5-e uz., crepeorur.-M.: Benrana-I'pad, 2018.-224c. : mi.- (Poccuiickuii
y4eOHUK).

YMK: Buosorug. 10 xmacc yueOHHK U1t 00111e00pa30BaTELHIX OPraHn3aliiii: 0a30BbIi

oBenb / [B. B. [laceunux u ap.]; en. B. B. ITaceynuka. — M.: IIpocBemenue, 2019.-

224c.: wi. - (JInansa xxusan).- ISBN 978-5-09-071716-8.

YMK: BuoJorus. 11 xiacc: yueOHUK, JUIs 00111e00pa30BaTENbLHBIX OpraHu3amiii: 0a30BbIN
yposeHs / [B. B. ITaceunnk u ap.]; mox pex. B. B. ITaceunnka. — M.: IIpocBemenue, 2019.
— 272 c.: win. — (JIuaus xuszuau). — ISBN 978-5-09-071891-2.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

PDIII, ®UTIN
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