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HOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPENEIICHUS
MOJIX0A0B K (popMupoBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIIEHHOCTH IENIEH, COJEpKaHMUS,
pe3ynbpTaToB 00y4deHHss U TpeOOBaHMH K YPOBHIO IOATOTOBKH BBITYCKHUKOB, MOJIOKEHHS 00
o0MmMX HEeNSIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTUH,
e 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOJBl M OOECIICYCHHH CYIIECTBOBAHHS YeJOBEYECKOTO
obmectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEICIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O HEesIX, 00 00IIel cTparerun ooydeHus,
BOCIIUTaHUSI W pa3BUTHA OOydaromIMXcsl cpeAcTBaMu ydeOHoro mnpeamera «buomorus»,
ompenenser 005A3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYpY, pacmpeelieHHe I10
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYEHHUs y4yeOHOTo marepuana ¢
YU€TOM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JJOTHKH 00pa3oBaTEeNLHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCA.

B mporpaMme 1O OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpeAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (opMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHLHOCTH/YI€OHBIX NEUCTBUI 00yJaIOMUXCs 10
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme mo Owmosormm (10 kimacc, 0a30BBI YpOBEHB) pEaM30BaH MPUHITUT
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (DOPMUPOBAHHUEM E€CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JMYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsigy ¢ u3ydeHHeM OOLIEOMONIOTMYECKUX TEOPHM, a Takke
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MpOrpaMMe IO OWMOJIOTHM YAEJIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HAaHWUN B IOBCETHEBHOM KU3HU AJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YUcie: TPOUIaKTHKH
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIeH MPUPOHOMN cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YeJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHUJICHHUE BHUMAaHHUS K MPUKIAIHONW HAIMPaBICHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOPas Mpernoaraet
dbopMupoBaHre y OOYYarOIIUXCs CHOCOOHOCTH aJanTHPOBATHCA K H3MEHEHHUSM JTMHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buosiornss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYyYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O KUBOW MPUPOe, € OTIMUNTENbHBIX MPU3HAKaX — YPOBHEBOM
OpraHM3alliil M DHBOIIOLMHU, CO3MaET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOH TMPHUPOJIHI,
¢dopmupoBaHus (YHKIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOT0 M Oe3omacHoro obpasza
KHU3HH, IKOJIOTHYECKOTO MBIIIUIEHUS, IEHHOCTHOI'O OTHOLIEHHUS K )KUBOM MPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OHWONOTHSI UMEET TaKXkKe JJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 33Jau cpeHero oouiero oOpa3oBaHus, couuann3anun oOyqaromuxcs. M3yduenue



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEJUICKTYaJIbHbIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHUS O MpeIHa3HAYCHUH YIeOHOTO
npenMera «buosjorus» CcoCTaBWIM OCHOBY Ul ONpPENENEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3UIMNA KyJIbTYpOCOOOPA3HOTO TMOAX0/a, B COOTBETCTBUU C KOTOPHIM OOYYAIOMIMECs JOJKHBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHUECKOU aesTenbHOcTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHHME COJIEp)KaHHUs y4yeOHOTO Marepuajga B MporpaMMe MO OHOJIOTHH
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOoTro npeamera «buosnorus» BblieiaeHbl CIEAYIOUIUE COAepKaTeIbHbIe JIUHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOTooOpa3sue OpraHMyecKoro Mupay,
«IBOJIIOLUS JKUBOW MPUPOABDY, « IKOCUCTEMBI U IPUCYIIAE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u MNpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IBI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnne Lenau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YypOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOro0oOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3alluy,
BBIJIAIOIIMXCSI OTKPBITHSIX U COBPEMEHHBIX HCCIIEI0BaHUAX B OMOJIOTHH;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U NMOAXO0J0B K U3yYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpPraHU3aLUu;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHN OUOJIOTHH;

¢dopmupoBaHue y OOy4aroUUXCS YMEHMH HJUIIOCTPUPOBATh 3HAYEHUE OHMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AUMOCTH OepeXHOT0 OTHOLIEHUS K Hell, COOMIOACHUS STHUECKUX HOPM NP MPOBEICHUH
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHWN W YMEHUH B MOBCETHEBHON XHU3HH JJISI OLICHKU
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCST O0S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW o0iacTu
«EcTecTBeHHO-Hay4YHbIE [TPEIMETHD.

Jiist u3ydenust Onosioruu Ha 6a30BOM ypOBHE CpEHET0 001Iero oopa3oBaHus OTBOJIUTCS B
10 KJ1acce — 34 yaca (1 yac B HEJICITIO).



COJEPKAHUE OBYYEHUA

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTCCTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAy4IHOU KapTHHBI MUpa. CucTemMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM NpHUPObI (HAOIIOAEHNE, IKCIIEPUMEHT, ONIMCAHUE, U3MEPEHHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabnuibl U cxeMbl: «MeTo1bl TO3HAHUS KUBOW TTPUPOIBDY.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cuctembl (OMOCHUCTEMBI) Kak MpeAMeT u3ydeHus: Ouojoruu. OTiIWyhe KHUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiictBa OWocucTeM ¥ HX pa3HOOOpa3ue. YpPOBHHM OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoHncTpauuu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHH OpPraHU3allUA >KHUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTaB U CTPOCHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3JeMeHThl. Bo/ia 1 MuHepaibHbI€ BEIIECTBA.

@yHKIMU BOJbl M MHUHEPAIbHBIX BEUIECTB B KieTke. llomnepkanue oCMOTHYECKOIO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIIOTHI — MOHOMEpHI OekoB. HezameHnumeie
U 3aMEHHMMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIEpBUYHAs, BTOpPUYHAS, TPETUYHAS MU YETBEPTUYHAS CTPYKTypa). XHUMHUECKHE
cBoiicTBa OenkoB. buosnorudeckue GyHKIMU OEIKOB.

®epMeHThl — Ouonoruyeckue Karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubpl. Otiauuus  (EepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpPOB.

YrneBopl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W MoJmcaxapuabl (Kpaxmaj, TJMKOTeH, IeJUltoj03a). buonoruueckue ¢GyHKIUU
YTJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-THAPO(YOOHBIE
cBoiictBa. buonornueckue GpyHknuu nununoB. CpaBHEHHE YII€BOJOB, OCIKOB U JUIUAOB KaK
VCTOYHUKOB DHEPIUH.

Hyxneunossie kucnotsl: JIHK u PHK. Hyxieotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u

byHKIMH.



[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJCHCTBUS UACU U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Krnetka xak nenocrHas xuBas cucrema. OOiue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMmOpana, mojekynbl JJHK kak reneTrueckuil anmapar, cucteMa CUHTE3a Oerka.

Tumbl  KIETOK: JyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
npokapuoTHieckoi kiuetku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHas CTEHKA, INIMKOKAJIMUKC, UX (YHKIHH.
[Tna3marnueckass memOpana, e€ cBoictBa W (yHkumu. llurommazma u €€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [loryaBToHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHApPUH, MiacTuabl. [IpoucxokaeHrne MUTOXOHAPUA W IUIACTHI.
Buner nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBIN LEHTP, HEHTPUOJIH,
PECHUUKH, KIyTUKH. DyHKIIUN OpraHOUA0B KJIETKU. BKitoueHus.

SAnpo — perynsTopHsblil neHTp KieTku. CTpoeHue aapa: saepHas o00Jiouka, KapHoIia3ma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

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

Huarpammbl:  «PacnpeneneHre XUMHYECKUX OBJEMEHTOB B HEXKHBOM  MPUPOJACH,
«Pacrmpeenenne XUMUYECKUX JIEMEHTOB B )KMBOM HIPUPOJIEN.

Tabmumpsr u cxemsl: «llepuoguueckas Tabaua XUMHUYECKHUX 3lieMEHTOB», «CTpoeHue
MOJIEKYINBI BoJbl», «bruocunres 6enka», «CTpoeHne MoJeKyisl 6enka», «CtpoeHue GpepmeHTay,
«Hyxnennossie kucnotel. [JHK», «Ctpoenue monekynbsl AT®», «CTpoeHrue 3yKapuoTHUYECKOM
KIeTKW», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOE€HME pacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE sS/Ipa KIETKWY, «YTIEBOABDY, «JIumuasn».

O6opynoBaHue: CBETOBOW MHKPOCKOM, 000pyHOBaHWE JUIsl MPOBEIEHUS HAOIIOJCHHUIA,
U3MEpEeHUl, HKCIEPUMEHTOB, MUKPOIIpENnapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopatopnass padotra Ne 1. «l/3ydyeHuHe KaTaJIMTHYECKOW aKTMBHOCTH (PEepMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaboparopHas pabota Ne 2. «M3ydeHwe CTpOCHHSI KJIETOK PACTCHHid, XUBOTHBIX H
0akTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE).

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboJu3M. AccuMuisanus (TUTaCTUYECKHH OOMeEH) |
JTUCCUMUIIALUSA (PHEpreTUUecKuii 0OMEH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BEILIECTB M SHEPTUU B MIOHUMAHUHN METa00Iu3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpO(HBIA U rereporpodHslii. Pons depMenToB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUHN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBas (a3zbl ¢orocuHTe3a. Peaknuu (¢doTocuHTE3A.
D¢ dexTuBHOCTH (POoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A [UIs *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYylolye OakTepuu. 3HaueHHE XEMOCHHTe3a JUIs JKU3HU Ha
3emue.



Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl SHEpreTuueckoro oomena. I'nmkonus. bpoxenne u
ero Buabl. KuciopogHoe OKucI€HME, WIM KJIETOYHOE JbixaHue. OKHCIUTENIbHOE
dbochopunmupoBanue. DPPEKTUBHOCTh SHEPTETUICSCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermyeckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MHpopMaluu B KieTke. ['eHeTuueckuil koJ U €ero cBOMCTBA. TpaHCKpUNLIUS —
MatpuuHnblii cuate3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHcasiuuu. KoaupoBanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Hexnerounsie ¢opmbl xu3HM — BUpychl. Mcropusi oTkpeitus BupycoB (. U.
WBanoBckwmii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IMKIIa BUpycoB. bakrepnodaru. bonesnn
pacTeHMi, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc nMMmyHo1epuuTa yenoBeka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpHUIIIUSA, peBepTaa U HHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUM.
JdemoHcTpaumnu:

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

Tabmuuert wu  cxembl: «Tunel  muranmsy, «Metabonuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmnopomiact», «Dotocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢byHKIIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit kom», «Bupycobi»,
«baktepuodarn», «Ctpoenue u ku3HeHHBbIM 1Mk Bupyca CIIWa, OGakxrepuodaray,
«Pemmukarus JITHK».

Ob6opynoBanue: moaenu-ammmukanuu «Yasoenune [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb CTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounsrii mMKn, WM SKU3HEHHBIM UK KiIeTku. MuTepdaza m murtos. Ilpomeccsl,
npoTekaromue B uHTepdase. Permmkamus — peaknus marpuuHoro cuHTe3a JHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JMIUTOMAHBIA W TAaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonoruueckre OCHOBBI Pa3MHOXKEHUS U WHAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne xnetkn — muto3. Cramgum mwurtosa. Ilpouecchl, mpoucxonsdiiue Ha pasHbIX
CTaAMSX MUTO3a. BHOJIIOrM4ecKuii CMBICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpraHu3MoB: Oecrojioe U mojoBoe. Buasl  Oecrmolioro
Pa3MHOKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOIOrO.

Meiio3. Craguu meio3za. Ilporeccel, mpoucxondiue Ha ctaausx menosa. [loBeneHue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICiI 1 3HaUEHUE Mei03a.

I'ametorenes — mporecc 0Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE Kene3bl:
CeMEHHHKU U sSu4HuKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u,
SiIIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OcoOeHHOCTH CTpOeHUs SUIEKIETOK W
cnepmaTto3ouoB. OmnoaorBopenue. Ilaprenorenes.

NunuBuayanbHoe pa3Butve (OHTOTeHe3). OMOpHOHANbHOE pa3BUTHE (dMOpHOTEHE3).
Oranbel 3MOPHOHATIBHOTO Pa3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIIus,
opranorene3. [loctomMOpruoHanbHOE pa3BUTHE. THUIBI MOCTIMOPHOHATIBHOTO PA3BUTHS: MPSIMOE,



HenpsMoe (IMYMHOYHOE). BrmsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOEHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOpEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHHME pacTeHU», «JlelleHne KIEeTKH
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsaMoe paszButue», «l'amerorenes y
MJIEKOTIUTAIOIIUX U YelloBeKa», «OCHOBHbIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MuUKporpenaparbl «CriepMaTo30Upl MIEKOIUTAIOIIETOY,
«Slifuexnerka miekonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

JlabopaTtopnast pabota Ne 3. «HaOmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropus pa3BuUTHUS TeHETHUKH. Ponb OHUTOIOTHM |
SMOpHOJIOTUH B CTAHOBJICHUM T'€HETHKHU. BKitaj pocCUICKUX M 3apyOEKHBIX YUEHBIX B pPa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LUTOT€HETHYEeCKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE TeHETUYECKUE MOHATUS. ['eHeThueckas CHMBOJIMKA, UCTIONb3yeMasl B
CXeMax CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MNPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonoruOpuaHOe CKpeIuBanue. 3aKoH eaMHO00pa3us THOPUIOB MepBOTo MokoJieHus. [1paBuio
JOMUHUPOBaHUS. 3aKOH pacUIeIUIeHHs] Npu3HakoB. [mmore3a yuctorhl ramer. [lonHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHE. 3aKOH  HE3aBUCMMOTO  HACJIENOBaHHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHMOPHUIHOTO CKpEIIMBaHMS. AHaIH3UpPYIOUIee CKpellUBaHUE.
Hcnonb30Banne aHAIM3UPYIONIETO CKPEIUBaHUS IS ONIpEAETICHUS TeHOTUIIa OCOOH.

CueruieHHOe HacienoBaHue Tnpu3HakoB. PaGora T. Moprana mno cuenjieHHOMY
Hacje10BaHUIo reHoB. HapyllieHre clienieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIPEAEIICHHUE MOJa. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omoramerHele M TreTeporaMeTHble OpraHu3Mmbl. HaciiemoBaHue INpU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

N3meHnunBoCTh. BHibl N3MEHUUBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBeHHas. Posb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYUBOCTH. XapaKTEPUCTHKA MOJIU(DUKAIIMOHHON HM3MEHUHMBOCTH.
Bapuannonssiii pan u BapuanmonHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakinuu. CBoHcTBa MOIM(UKAIIMOHHON W3MEHYUBOCTH.

HacnenctBenHas, i reHOTUNHYECKasi, N3MEHUYUBOCTh. KOMOMHATHBHAS W3MEHYUBOCTD.
Meiio3 © MOJIOBOM TmpollecC — OCHOBAa KOMOWHAaTHMBHONW HW3MEHUMBOCTH. MyTalmoHHas
M3MEeHUMBOCTh. Kiaccudukanus myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MIPUYMHBI MyTaluii. MyTtareHsbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHOMN
n3MeHurBocty H. M. BaBunosa.



BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka uenoBeka. Kapuortun uenoBexka. OCHOBHBIE METOAbl T€HETUKU YEJIOBEKA!
TCHEAJIOTUYCCKUH, OJNIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKYJISPHO-
reHeTnyeckuii. COBpEMEHHOE OIPEJEICHUE TIEHOTUIIA: II0JHON€HOMHOE CEKBEHHPOBAHMUE,
TCHOTUITUPOBaHUE, B TOM umncie ¢ momoripio [IIP-anamm3a. HacnencrBenusie 3a0o0JieBaHUS
YyelloBEeKa: TIeHHble 0oJie3HM, OOJIE3HH C HACIEACTBEHHON  IPeIpacrioiokKEHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaThBHble MyTaluu. CTBOJIOBBIE KIIETKU.
[TpuHIMIE 310poBOTO 00pa3a >KU3HU, TUATHOCTUKU, MPO(PHIAKTUKHA U JICUCHHUS] TCHETHICCKUX
Oone3nell. MenuKoO-TeHeTUYeCKOe KOHCYIbTUPOBaHHE. 3HAUYEHHUE MEAWIMHCKOW TE€HETUKH B
[IPEIOTBPALLEHUH U JICYEHUU T€HETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemoncTpaumnu:

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

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKash OCHOBaY,
«3aKOH pacHIeIIeHUss M €ero IUTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOThl TaMeTy,
«durubpunnoe ckpeuiuBanuey, «lL{uronornueckne OCHOBBI JUTHOPUIHOTO CKpELIMBAHUSI,
«Meiio3», «B3auMoaeicTBre amielbHbIX T€HOBY, «['eHeTuYecKkue KapThl pACTEHM, )KUBOTHBIX
U 4esoBeka», «l'‘eHeTuka mojay, «3aKOHOMEPHOCTH HACJENOBaHHUS, CLEIJIEHHOTO C MOJIOMY,
«KapuoTunsl dYemoBeka W OJKUBOTHBIX», «Bumbl wu3MeHUnMBOCTHY», «MoauduramonHas
M3MEHUYUBOCTH», «HacnenoBanmue pesyc-gaktopa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
W3MEHYUBOCTHY.

O6opynoBanue: Mojeiau-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IOMHUHUpOBaHHue», «lurulOpunnoe ckpemmuBanuey», «llepekpéct XpomMocom», MHKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIJILEB U OKPACKH Teja), repdbapuid
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEeIMBAaHUS Y IPO30(UIIbI Ha TOTOBBIX MUKpPOIIpENapaTax».

JlaGopaTtopnas pabota Ne 6. «3yueHre Moau(pUKAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psfia U BapUALMOHHOW KPUBOI».

JlaGopatopnas pabora No 7. «AHanu3 wMyTanmid y JApo30miIbI Ha TOTOBBIX
MHKpOIIpernaparax.

[IpakTuueckas paborta Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U Opolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpaszusi KyJIbTYpHBIX pacTeHuil. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOJbl CeleKIMU. MacCoBbIif U WHANBUAYAIbHBIN OTOOpHI B CENEKLIUU
pacTtenuii u kUBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpellUBaHue — MHOPHUIMHT.
Uncras nuHus. CkpeniuBaHue UWCTBIX JuHUNA. [eTepo3uc, wim THOpUAHAs —cuia.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas TuOpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHMS CEeNeKUUU PAaCTeHUM,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonoruss kak oTpaciab Npou3BoJACTBa. ['€HHass HMHXKEHepus. OTambl CO3JaHUsA
pexomOunanTtHo JIHK wu Tpancrennsix opranusmoB. Knerounas wumxkeHepus. Knetounbie
KyIbTypbl. MUKPOKJIOHAILHOE pa3MHOKEHHE pacTeHuid. KioHupoBaHue BbICOKOMPOAYKTUBHBIX



CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OSTHYecKue mpodnemMbl. I'MO —
TeHETUYECKU MOIU(PHUINPOBAHHBIC OPraHU3MBI.

JleMoHCTpauuu:

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

Tabmuuper m cxembl: kapta «LleHTpBI NPOUCXOXICHHS W MHOT000pasusi KYJIbTYPHBIX
pactenuit», «Ilopoapl nomamHuX KUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHuit», «OTaanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWBanoBay, «llomumiongusy, «OOBEKTHI
onoTexHonorun», «Kierounele KylbTypsl U KIOHHpOBaHHE», «KOHCTpynpoBaHWE M TEpeHOC
I€HOB, XpPOMOCOM.

O6opynoBaHue: MyJSDKH IUIOJIOB M KOPHEIUIOAOB TUKUX (POPM M KyIbTYpPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJIEKIUU PAacTeHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035IICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOI'PAMMBI 110 BUOJIOT' M HA
BA30OBOM YPOBHE CPEJHEI'O OBIIETI'O OGPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBalTCs TpeOOBaHUS K pe3yabTaTaM OCBOEHUS
00yyaroUMMUCS IPOrpaMM CpeJlHero o0Iiero 0opa3oBaHus: JMUYHOCTHBIM, METANPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IHMYHOCTHBIX pE3yJabTAaTOB OCBOECHHMS IpeaMmera «bHOJorus» BbIAEIEHBI
CIIEIYIOIIME COCTaBIIAIOIIME: OCO3HAaHHWE OOYYaIOUUMHUCS  POCCHUHCKON  IpaskJaHCKOM
HWJEHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTH WU CAMOONIPENEICHUIO,
HaJIMYMe MOTHUBAMU K OOy4YeHHIO OHOJIOTHMH, ILIeJICHANpPaBICHHOE pa3BUTHE BHYTPEHHUX
yOEXKIEHUI JTMYHOCTU Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJUIUN pa3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYaroHIMXCS PYKOBOACTBOBAThCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKaMH, NPUCYIIUMU  CHUCTEME
OMOJIOTMYECKOT0 00pa3oBaHUs, HAIMYUE HKOJOTMUYECKOTO MPABOCO3HAHUS, CIHOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIEC 1JIAHBI.

JInyHOCTHBIE pe3yNbTaTbl OCBOEHUS MpeameTra «buojorus» JOCTUrarTCs B €AUHCTBE
y4eOHOM M BOCIHTATENBHON JEATEIHHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJBTYPHBIMH, HICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, IPUHITHIMH B
oOliecTBe MpaBUJIaMH U HOPMaMu TMOBEAEHUS U CIOCOOCTBYIOT IpOLleccaM CaMOIIO3HAHUS,
CaMOBOCIIMTAHHUS U CaMOPAa3BUTHS, PA3BUTHsSI BHYTPEHHEU IMO3ULIMMU JIMYHOCTH, IMATPUOTHU3MA,
YBOKEHUS K 3aKOHY U INPABONOPSAKY, YEJIOBEKY TpPyAa M CTApLIEMy ITOKOJIEHUIO, B3AUMHOIO
yBOXKEHUSA, OEpeKHOrO0  OTHOWIEHUS K  KYJAbTYpPHOMY  HACIEAUI0 W TPaTUIUSIM
MHOTOHALMOHAJIBLHOrO Hapoza Poccuiickon denepannu, MpUPOIE U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTO mpeaMera «bromorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULHEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpHUEHTAUWW, I[IO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAJUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIEeCcTBa,



paciIMpeHUe >KU3HEHHOTO OIbITa M ONBITAa JESITEIBHOCTH B IPOLIECCE pEeaIM3aliid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOMN JAEATEIbHOCTH, B TOM YHUCJIE B YACTH!
1) rpa:kIaHCKOr0 BOCIUTAHHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOy4aroIlerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLUMOHHBIX IIpaB M OOSA3aHHOCTEH, yBa)K€HUE 3aKOHA U
IIPaBOIIOPSIIKA;

FOTOBHOCTbh K COBMECTHOM TBOPYECKOMN AEATEIbHOCTU IPU CO3/1aHUU YYE€OHBIX MPOEKTOB,
pelIeHnH y4eOHbIX U T03HABATENIbHbIX 33/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpENeNATh COOCTBEHHYIO TIO3HMIHMIO 10 OTHOUICHHIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSIICHITH €€;

YMEHHME  y4YUTBIBaTb B  CBOUX JEMCTBUSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/ICHCTBUS JIIOJIEH C pa3HbIMU YO€XKIEHUSMHU, KYJbTYPHBIMH LIEHHOCTSMH U COLUATbHBIM
MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJHHMYECTBY B IPOLECCE COBMECTHOTO BBIMOJIHEHHS Y4EOHBIX,
MO3HABATEIbHBIX M HCCIIENOBATENbCKUX 3a/lady, YBAXUTEIHHOIO OTHOLIEHUS K MHEHHIO
OTIIOHEHTOB MPH 00CYX/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOT0 COJIEPKaHUS;

TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON UJICHTUIHOCTH, MMATPHOTH3MA, YBOKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iepes PoaWHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM SI3BIK M KyJBTYPY, MIPOLLIOE M HACTOSALIEE MHOTOHAMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHHWE K NPUPOJHOMY HACIEIUI0 M NaMATHUKAM MPUPOJBI,
JNOCTH>KEHHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAaHOBJIEHHE M pa3BUTHE
OMOJIOTHH, TOHUMAaHMSI 3HaU€HUsI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uaeiHast yoex1EHHOCTh, TOTOBHOCTD K CIIY>)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

OCO3HaHUE AYXOBHBIX EHHOCTEN pOCCUICKOrO HAPOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOAMTENSM, CO3JAHUI0 CEMbUM HAa OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEH CEMEHHOM XU3HU B COOTBETCTBHM C TPAJAMULMSIMHU HAPOJIOB
Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOLIEHHE K MHUPY, BKIIOYasl 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

IIOHMMAaHHUE YMOLIMOHAIBHOTO BO3JEHCTBHSI )KUBOM NPUPOJBI U €€ LICHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B DPAa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KauecTBa TBOPYECKOU JIMYHOCTH;

S) ¢wusuyeckoro BocnuTaHus, (GOPMHPOBAHMSA  KYJBTYPbI  310pPOBbS U
3MOLMOHAJIBHOIO 0J1aronoIyYus:



MOHMMAHKE U pealu3alus 30pOBOro U Oe30macHoro obpas3a kKu3HH (3I0pPOBOE MUTAHUE,
coOIOICHNE TUTHCHUYECKUX MPABWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (QuU3MYECKas AaKTHBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHHS K COOCTBEHHOMY (PM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO;

MMOHMMAaHWE IIEHHOCTH TPAaBWI HWHAWBUAYAJLHOTO M KOJUICKTUBHOTO 0€301acHOro
TOBEJICHUS B CUTYAIIUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCJIEJICTBUN W HENPHUSATUS BPEIHBIX MPUBBIYEK (YIMOTPEOJIICHUS aJIKOTOJIS,
HapKOTHUKOB, KYpEHUs);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPYy, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTH K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHUECKON U COIMAIbHOM HAPABJICHHOCTH,
CIOCOOHOCTh ~ MHHMIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSATENBHO  BBITIOJHATH  TaKyIO
NEeSITETbHOCTB;

WHTEpEeC K paznu4HbiM cdepam npodecCHOHATBHON ACSITENIHbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOD OyayIiel mpodeccun u peanTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BaHUIO Ha MPOTSKEHUH BCer
KU3HH;

7) 3KOJIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTUYECKH I1eJIecO00pa3Hoe OTHOIIEHNE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CYyIIIECTBOBAHUS,

TIOBBIIIICHUE YPOBHS JKOJIOTHUECKOW KYJIBTYpPHI: MPHUOOPETCHHE OTBITa TIJIAHUPOBAHUS
MOCTYIKOB U OLIEHKH WX BO3MOXHBIX IMOCJIEICTBUI IJIs1 OKpY>KaIoUIeil cpeapl;

OCO3HaHHKE TTI00aJIBbHOIO XapaKkTepa dKOJOTHYeCKUX MPoOIeM U MyTel UX peleHus;

CIOCOOHOCTH MCMOJIb30BaTh MpUOOpEeTaeMble MPU U3y4eHUU OUOJIOTHH 3HAHUS U YMEHHUS
IIpU pElICHUH MNpoOJEM, CBSI3aHHBIX C PAlMOHAIBHBIM IMPUPOJOIOJIb30BaHUEM (COOIIIOIeHUE
MpaBWJI TIOBEACHUS B MPUPOJE, HANPABIEHHBIX HAa COXPAaHEHHE PAaBHOBECHUS B HKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, OHOCheEpPHI);

aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCSIIUX Bped OKpYXKalolleil MpUpOAHON cpele,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKUE MOCIEACTBUS MPEeINpPUHUMAEMBbIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJIM4Yue Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHUS, AKOJIOTUYECKON KYNbTYpbI, OIBITa
NESITEeIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
MO03HABATEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHON MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JAEeSITeTbHOCTU YKOJIOTUYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKH © OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE SA3BIKOBOM U UUTATENIbCKOU KYIbTYpPhI KaKk CpEACTBA B3aUMOICHCTBUS
MEXIY JIF0JIbMU U TIO3HAHUS MUPA;

MOHUMaHHe crenupuKk OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poiu B (OpMUPOBAHUU
paIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IAHUU LIEJI0CTHOTO MPEICTaBICHHsI 00 OKpYXKaIoIIeM
MUpEe KaK O €IMHCTBE TMPHUPOJbI, 4YeIOBeKa M OOIIecTBa, B MO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEH U pPeleHrnu IpobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTU OWOJIOTHH IJIi COBPEMEHHOW IMBIIIM3AIMU: OOECTIeUeHUs
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIUHBI, CO3JaHME MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CHOCOOHBIX



pelarh pecypcHble NpooOaeMbl pa3BUTUS YEJIOBEUECTBA, MIOUCKA MyTE€H BbIXOJA U3 INI00ATBHBIX
HKOJIOTUYECKUX MPo0IeM 1 oOecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
MCTOJIb30BAHUIO IPUPOJAHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KHU3HH,

3aWHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTMYECKUX 3HAHWH B LIEJISIX MOBBIMIEHUS 00IIei
KYJIbTYpbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTAaBHOM YacTU (YHKIHOHAIbHON
IpPaMOTHOCTH 00ydaromuxcs, GopMupyemMoit mpu u3y4eHuu ONOJIOTHH;

IIOHUMAHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCTOJIB30BaTh MOJy4aeMble 3HAHHS I aHauW3a W OOBSICHEHHS SBJICHUUN
OKPY)KAIOILIEr0 MHUPAa M MPOUCXOJSIIMX B HEM HM3MEHEHUM, yMEHUE JienaTb OOOCHOBAHHBIE
3aKIIIOYECHUSI Ha OCHOBE HAYYHBIX (DAKTOB W HMEIOMIMXCS JaHHBIX C IENBI0 IMOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIHO HCIOJIBb30BaTh OHOJIOTUYECKUE 3HAHMS JUISl PEIICHUs
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYallUsX;

OCO3HAHUE IIEHHOCTH HAyYHOW JESATEIBHOCTH, TOTOBHOCTh OCYILECTBIIITh MPOEKTHYIO U
HCCIEA0BATENBCKYIO IEATEIBHOCTh MHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BAaHUIO, K
AKTUBHOMY TMIOJyYEHHIO HOBBIX 3HAaHUH 1O OHOJIOTUHM B COOTBETCTBHUH C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METANPEIAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS y4eOHOro mpemmera «buosiorus» BKIIOYAIOT:
3HAUMMBbIE TSI (DOPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIINHAPHBIC
(MexTpeIMeTHBIE) OOIeHayYHbIC TTOHATHS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHS,
SIBJICHUE, TIPOIIECC, CHUCTEMa, HAay4dHbIH (akKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIEIOBaHNUE, HAONIOJCHUE, M3MEpPEHHE, SKCIICPUMEHT U JPYTHX), YHHUBEPCAIbHBIC
y4ueOHbIe JIeHCTBHsI (TMO3HABATEIbHbIC, KOMMYHUKATUBHbBIC, PETYJISITUBHBIE), 00ECIEUMBAIOIINE
dhopmupoBanne (PyHKIIMOHATBLHONH T'PAMOTHOCTH W COLMAJIBHON KOMIIETCHIIMH OOYYaroIIuXcs,
CIIOCOOHOCTD oOy4Jaronuxcs HCIOJb30BaTh OCBOEHHEBIE MEXTUCITUTIIMHAPHBIE,
MHPOBO33PCHUECKHE 3HAHWS WM YHUBEpPCAJIbHbIC Y4YCOHBIC IEHCTBHS B IIO3HABATCIIBHOW U
COITMATPHOM MTPAKTHKE.

MetanpeaMmeTHble pe3yabTaThl OCBOSHUSI MPOrPaMMBbI CPETHEro o0Iero oOpazoBaHUs
JOJDKHBI OTPaKaTh:

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH 1eHiCTBUAMM:

1) 6a3oBbIe JIOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIBHO (POPMYIIMpPOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUHM 3HAHUN TMPUEMBI JIOTUYECKOTO MBINUICHUS (aHAu3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuy, 0000IIeHus1), PacKpPbIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIACTATH MX XapaKTepHbIE MPU3HAKH, YCTAHABIIUBATH CBS3H C APYTUMHU MOHATUIMH);

ONpeNeNsATh LeNU JeATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHM HMX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MMOCTABICHHBIMU LIEJISIMHU;

WCIOJIb30BaTh OHMOJIOTHYECKHUE TOHATHS JUIsi OOBsSCHEHUs (AaKTOB M SIBICHUU >KUBOU
MIPUPO/IBI;



CTPOUTb JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIE, JCAYKTUBHBIE, II0 aHaJIOTUN),
BBIABJIATE 3aKOHOMCPHOCTU U IPOTHBOPCUUA B paCCMaTpUBACMbIX SABJICHHUAX, (I)OpMy.HI/IpOBaTB
BBIBOJbI U 3aKJIFOUYCHU A,

MNPUMCHATL CXCMHO-MOJICJIBHBIC CPCACTBA JJId NPCACTABJIICHHUA CYHICCTBCHHBIX CBSI3ed U
OTHOIICHHWI B M3y4aeMBIX OMOJIOTUYECKMX OOBEKTaX, a TaKXKe MPOTUBOPEUMH Pa3HOTO pPOJAa,
BBIABJICHHBIX B PA3JIMYHBIX I/IH(i)OpMaIII/IOHHI)IX HCTOYHHUKAX,

pa3pabaTbiBaTh IJIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHAM3a UMEIOIINXCS MaTepPHUaTbHBIX
U HEMATEPHUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPCEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PE3YJIbTATOB LCIIAM,
OLCHUBATb PUCKU HOCJ’ICI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBAaTh M BBINOJHATH PA0OTYy B YCJIOBHSX pPEaJbHOr0, BHUPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

Ppa3sBUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUU JKU3HCHHBIX HpO6J'ICM.

2) 6a30BbIe HCCIEI0BATENLCKHE IEHCTBHSI:

BJIQJIETh HAaBBIKAMH Y4eOHO-UCCIIETOBATENLCKOW W TIPOCKTHOM JEATEIEHOCTH, HAaBBIKAMU
paspenieHns mpoosieM, CocOOHOCTHI0O H TOTOBHOCTHIO K CAMOCTOSTEILHOMY MOWUCKY METOJIOB
PEIICHHUA MMPAKTUYCCKUX 3a7a4, IPUMCHCHHIO Pa3JINYHbIX ME€TOJ0B ITO3HAHU A,

HCIIOJIB30BaTh PA3JIMYHBIC BHU/AbI ACATCIBHOCTU II0 IIOJYYCHHIO HOBOI'O 3HAHHA, €T0
UHTEpIpEeTAINK, MPeoOpa30BaHUI0 M NMPUMEHEHUIO B Y4EOHBIX CUTyallMsIX, B TOM 4YHCJE MpU
cOo31aHun y‘Ie6HI)IX N COUAJIBHBIX ITPOCKTOB;

(hopMuUpOBaTh HAYYHBIN THIT MBIIIJIEHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH
MOHATUSMH B METOJIAMU;

CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 00Opa30BaTENbHOUN NEATEILHOCTH H
KU3HCHHBIX CUTYaIUsIX;

BBISBJISITh TIPUYMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJlH3UpOBATh 3aJady, BBIIBUTATh
TUMOTe3y €€ peIIeHHs, HAXOJWUTh AapryMEHTBhI Ul JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJaBaTh MapaMeTpPhbl U KPUTECPUU PEIICHUS;

aHAM3UPOBATh IOJYICHHBIE B XOJC PCIICHHUS 3aJauyd pPe3yJbTaThl, KPUTHUYECKH
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OIICHKY HOBBIM CHTYaIlUsIM, OIICHUBATh TIPHOOPETEHHBIH OTIBIT,

OCYIIECTBIISITh IICJICHANIPABICHHBINA TOUCK IEPEHOCA CPEICTB U CIIOCOOOB JCHCTBUS B
po(heCcCHOHATBLHYIO CPEeY;

yMETh TIEPEHOCHUTh 3HAHHUS B  T[O3HABATEIBHYID M  MPAKTUYECKYI0  00JacTu
KHU3HEICATCILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC HJICH, MpEylaraTh OPUTHHAIBHBIC MOJXOJbl M PEIICHHS, CTaBHTh
poOJIEMBbI U 3a]1auH, IOTYCKAIIIUE aIbTCPHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBATHCSA B Pa3NUYHBIX MCTOYHHKAX HMH(pOpMaNUU (TEKCTE y4eOHOro mocolwus,
HAyYHO-TIOMYJISIPHON JHTEpaType, OMONIOTHMYECKUX CIOBApSX M CIPABOYHUKAX, KOMIBIOTEPHBIX
0azax maHHbBIX, B VHTepHeTe), aHaNMM3WpoBaTh WHGOPMAIMIO Pa3NUYHBIX BUIOB U (opm
MIPEJICTaBJICHUS], KPUTUYECKH OIEHUBAThH €€ TIOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(dbopMmynupoBaTh 3ampoCchl U TMPHUMEHSTh Pa3IUYHbIE METOJbl MPH TOUCKE U OoTOOpe
Oouonorudeckoit nHGopMaIuu, HEOOXOAUMOM /7Sl BBITIOTHEHUS YUeOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HKCIOJIb30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHMS PA3TUYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO BBIOMPATh ONTHMAJIbHYIO (GOpPMY TPEACTaBICHUS OHUOJOTHMYECKON
nHpopManuu (cxembl, rpaduKu, TuarpaMMbl, TaOIHILIbI, PUCYHKU U IPYTOE);

WCIIONb30BaTh HAy4YHBIN S3BIK B KauyeCTBE CpPEACTBAa NpH paboTe ¢ OHOJIOTMYECKOMH
uHbopMalKell: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe M MAaTEMaTHYeCKHE 3HAKH M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpYy, HCIOJb30BaTh M MpPeoOpa3oBHIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJIETh HAaBBIKAMHM DPACMO3HABAHMSA M 3alIUThl WHGOpMAWH, HWHOOPMAITMOHHON
0€301MaCHOCTH JTMYHOCTH.

OsJajieHne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH J1€HCTBUAMU:

1) o0menne:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCEX c(hepax >KM3HH, aKTUBHO y4aCTBOBATh B JTHAJIOTE
WIA JUCKYCCHU TI0 CYIIECTBY OOCYXKTaeMOi TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHHs] OTHOCHUTEJIGHO BBITIOJHEHUS TIpeIUlaraéMoil 3ajJa4yd, YYUTHIBaTh HWHTEPECHl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YYACTHUKOB JIHAJIOTa MITH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIIEHHS, TOHUMATh 3HAYEHHE COIMATBHBIX
3HAKOB, PEANOCHUIOK BOBHUKHOBEHHUST KOH(PIUKTHBIX CUTYAIHiA, YMETh CMSTYaTh KOH(DIUKTHI U
BECTH TIEPETOBOPEI;

BIIQJIETh PA3JIMYHBIMH CIIOCOOaMH OOIIEHUS W B3aWMOJICHCTBUS, IOHUMAaTh HaMEPEHUs
JPYTUX JFOJIEH, MPOSIBIISATh YBAKUTEIEHOE OTHOIIEHHE K COOECEHUKY H B KOPpEKTHOU (hopme
(bopMyTHpPOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTHYHO H3JIAraTh CBOKO TOYKY 3PEHHS C HCIIOJB30BAHHEM SI3BIKOBBIX
CpEACTB.

2) COBMeCTHAsl 1eSiITeJIbHOCTh:

MMOHUMATh W WCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHIUBUIYaIbHONH pabOTHI TpU
perieHur OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIIOBBIX
($hopM B3aMMOICHCTBHS MPU PENICHUN YICOHOM 3a/1a4u;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX NCHCTBUU C y4ETOM OOIIMX HWHTEPECOB U
BO3MO’KHOCTEH Ka)KIOTO YWiICHA KOJUICKTHBA;

NPUHAMATh [EJIA COBMECTHOH JESITEIBHOCTH, OPraHW30BBIBATh W KOOPJMHHPOBATH
JCUCTBUSL MO €€ JOCTHM)KCHHUIO: COCTAaBJISATH IUIAH JIEHCTBHH, pacHpelelsiTh POJIM C y4ETOM
MHEHHI y9aCTHUKOB, 00CY)KIATh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh Ka4eCTBO CBOCTO BKJIAJIAa U KAXKJOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yiabTar
0 pa3padOTaHHBIM KPUTEPHUSIM;

npeJylaraTh HOBBIC MPOCKTHI, OLEHUBATh HJCH C TMO3WIMHA HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETUYECKOEC TIOBEJICHHE B PAa3JIUYHBIX CHUTYAIUsAX,
MIPOSIBJISITh TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBJaieHNe YHUBEPCATBLHBIMH PeryJISTHBHBIMH I€iiCTBHAMU:

1) camoopranu3amms:

UCTIONIB30BAaTh OHMOJIOTHUECKHE 3HAHUS IS BBIABICHUS NpoOJNEeM W WX peIleHHus B
’KM3HEHHBIX U Y4eOHBIX CUTYaIIHX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUH 1I€I€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSAX W MOCTYIKax MO0 OTHOLIEHHWIO K >KMBOM NpHpoOJe, CBOEMY 3J0POBbIO M 3/I0POBBIO
OKpYXKaroIlnX;



CaMOCTOSITEIIbHO OCYIIECTBIISITh MO3HABATENBHYIO JAEATEIBHOCTh, BBISBIATH HPOOIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7a4d B 0Opa30BaTEIbHOW JEATENBHOCTH U
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITEJIBHO COCTaBJIATH ILUIaH PELICHUs MpoOIeMBbl ¢ yIETOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEICHNUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (DOPMUPOBAHUIO M TPOSIBIICHHUIO IIUPOKOM SPYIUIIMU B PA3HBIX 007aCTAX
3HAHMH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLIEHWBATh
COOTBETCTBHUE PE3YJIBTATOB LEIISAM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedaeKcuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATH PUCKH M CBOEBPEMEHHO ITPUHUMATh PELICHMS M0 UX CHIXKEHUIO;

MIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJIBTATOB JIESATENBHOCTH;

3) npuHsATHE CeOs1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTb MOHUMATh MUP C MO3HULIUHU JPYroro YesloBeKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmetnbie pe3ynbraThl ocBoeHus nporpammbl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Ui yaeOHoro npeamera «buosorus» HaydHble 3HaHHSA, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, MHTEpIpETallMM W IpeoOpa3oBaHMUIO 3HAHUM, BHJIbI
JEATeNbHOCTH 0 IMOJYYEHUI0 HOBOTO 3HAHMS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHUTYallUsAX, CBA3aHHBIX C Ouosorueil. B
IporpamMme npeJMeTHbIE Pe3yJbTaThl IPEICTaBIEHBI 10 roJjaM 00ydeHHUsI.

[IpenmeTHble pe3yabTaThl OcBOeHHs YydeOHoro mnpenmera «buosiorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHMM O MECT€ U POJIM OUOJOIMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHMs, O BKJIa/I€ POCCUHCKUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosoruu, PyHKIMOHAIBHONW I'PAaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp’KaHHE OMOJIOTMYECKMX TEPMHHOB M MOHATUH: JKU3HB, KIIETKA,
opraHusM, Merabonu3M (oOMeH BeIecTB M  IMpPEBpallleHHue JSHEepruu), TOMEeocTa3s
(camoperynsmnus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTh, I3MEHUYMBOCTh, POCT U Pa3BUTHUE;

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



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

yYMEHHUE BIa/IETh METOJAMH HAy4YHOTO MO3HAHUS B OMOJOTHMU: HAONIIOJCHUE W ONHCAHHE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHM3alUsi U IPOBEACHHE OHOJIOTHYECKOTO
SKCIEPUMEHTA, BBIJBM)KCHUE TMIIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX PpE3Yy/lbTaTOB, HCIOJb30BAaHHBIX HAyYHBIX IOHATHI,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISTH CYIIECTBEHHbIE MPU3HAKU BHPYCOB, KIIETOK MPOKAPUOT U DYKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHH3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHA BEIIECTB U
MpEeBpaIleHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO W JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIMJIOJOTBOPEHUS, Pa3MHOXKEHHUS, UHAUBUAYAJbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHME MPUMEHAThH MOJTYYEHHbIE 3HAHUS JUISl OOBSICHEHUS] OMOJIOTHYECKHUX IPOLIECCOB U
SIBIICHUH, JJI IPUHSTHS IPAKTUYECKUX PEIICHUH B IOBCETHEBHOM KU3HHU C LENIbI0 00ecrieueHus
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
rPaMOTHOTO TMOBEJCHHUSI B OKpYXKaloIlleld MNPUPOAHON cpele, NMOHMMaHHE HeoOXOIUMOCTH
WCIOJIb30BAHUS JTOCTHKEHUI COBpEMEHHOW OHMOJOTMM M OMOTEXHOJIOTHUH AJIs palMOHAIbHOTO
MIPUPO/IOIIOJIL30BAHNUS;

YMEHHE pellaTh »3JIeMEHTapHble TEeHEeTHYeCKHE 3a/Jaud Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CLEIUIEHHOE HACJIEJI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUHOTO CKpEIIMBaHUS
JUIS TIpe/ICKa3aHMs HacJae0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAaTh MpaBuiia MpU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh U WHTEPIPETHUPOBaTh HH(OpPMALHIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(pOpMAIMK, HAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIEKThl COBPEMEHHBIX
UCCIeI0OBaHUI B OMOJIOTHUH, METULIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaThb COOCTBEHHbIC NUCHbMEHHBIE U YCTHbIE COOOIIeHHs, 00001as
OMOJIOTMYECKYI0O HMH(POpPMAIUI0O M3 HECKOJbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOMOTILE Kt Hayka 0 05 https.//m.edsoo.ru/7f41c292
bu6moreka [IOK
2 K 1
WBBIC CUCTEMBI U HX OpraHU3aIs 0 0 https.//m.edsoo. (U 7fA16292
bu6moreka [IOK
X i 1
3 WMUYECKUH COCTAaB U CTPOCHUE KIIETKU 8 0 https.//m.edso0. (W 7fA16292
bu6mmoreka [IOK
4 JKu3HenesTenbHOCTh KIIETKU 6 0 0 httos//m.edsoo.ru/ 7f41c292
PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE bu6mmoreka [IOK
5 5 0 1
OpraHu3MOB https.//m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 0 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 0 0 bu6mmoreka [JOK
OMOTEXHOJIOI MU https.//m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
8 P 1 0 0
CACPBHOC BpeMA https.//m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

IHOYPOYHOE IIVNTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTpOHHbIe HH(poBbIe
Ne i/t Tema YpoKka Beero KOHTpoJu,H],]e HpaKanecxne OﬁpaSOBaTeJII)HI)Ie
padoTsbI padoThI pecypcebl
bubmmoreka [{OK
1 buosorus B cucremMe HayK 1 0 0 https://m.edso00.ru/863e6122
https.//m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
5 [IpakTnueckas padora Ne 1 1 0 05 bubnuoreka [JOK
«Mcnonp30BaHKe Pa3IUYHBIX METOJIOB MPH https://m.edso00.ru/863e6122
M3yYEeHUN OMOJIOTUIECKUX 0OBEKTOBY
buonoruueckue cuctemsl, MPOLECCHl U UX bu6mmoreka [IOK
3 1 0 0
U3y4eHHE https.//m.edsoo.ru/863e6564
XUMHYECKHI coCcTaB KIETKU. Boma u bu6mmoreka [IOK
4 1 0 0
MUHEPAIbHbIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHEe OSIKOB 1 0 0 https.//m.edsoo. /86366572
depMeHThl — OUOJIOTHYECKHE
karanu3atopsl. Jlaboparopnas padota Ne 1
6 «3yyeHne KaTamuTH4YeCKONH aKTUBHOCTH 1 0 0.5 Bubmorexa LIOK
https://m.edsoo.ru/863e6b72
(bepMeHTOB (Ha MpuUMepe aMuiIa3bl WK
KaTaJias3bl)»
bu6mmoreka [JOK
! Yraeeozet. Jrie 1 0 0 https://m.edso00.ru/863e6870
8 Hyxneunnossie kucnotsel. AT® 1 0 0 };5[116327/(;;?;1858’13/8 636605¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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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

I/ICTOpI/IH 1 MCTOABI U3YUCHUS KIICTKH.

bubmuoreka [JOK

9 0
Knerounas Teopus https.//m.edsoo.ru/863e6e88
10 KneTka kak nenocTHas )KUBas CHCTEMa 0
CrpoeHnune 3yKapuoTUYECKON KIIETKH.
JCIa600;)aTopH251 cf)a6zzaeN9 % ((I/I?;y;IeHI/Ie BuGmiorexa LIOK
TPOCHUS KJICTOK PACTCHHMH, dKUBOTHBIX
11 r i o gfm HI;I N 0.5 https://m. eds0.ru/863e6ff0
P P AL MIED https://m.edsoo.ru/863e716c¢
TOTOBBIX MUKpPOITpernapaTax u ux
OTIHCAHHEY
bu6moreka [IOK
12
OOMeH BeIecTB Wi MeTaboTu3M 0 httos.//m.edsoo.ru/8636766¢
bu6moreka [IOK
1 o . X
3 OTOCHHTES. ACMOCHITES 0 https://m.edsoo.ru/863e7c98
. bu6mmoreka [IOK
14 duepreTiicckuii 0omen 0 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KISTKU. [{enenue
- Ignelflxg. Mngozéﬂa6opaToszZﬂ pabota Ne o BuGmorexa [OK
«Habmroienne MUTO3a B KIIETKaX .
A https.//m.edsoo.ru/863e7dc4
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 buocunTes 6enka. Peakuus MmaTpuyHOTO 0 bu6mmoreka [JOK
CHHTE3a https.//m.edsoo.ru/863e796e
bubnuoreka [JOK
17 T —0 0 0
PACIBIT HOCHHTES belka https.//m.edsoo.ru/863e796e
18 Hexnerounsle (hopMbl )KU3HU — BUPYCHI 0 bubmorexa IOK
P Py https.//m.eds00.ru/863e7540
b K
19 @opMbl pa3MHOKEHUSI OPTaHU3MOB 0 nommorexa [10

https://m.edsoo.ru/863e81b6
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https://m.edsoo.ru/863e831e

bubmuoreka [JOK

20 Meitos 0 https.//m.edsoo.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MOJIOBBIX KIETOK.

21 OmnonotBopenue. JlabopaTopHas pabora 05 bubnuorexa [JOK
Ne 4 «3yueHne cTpoeHHs OJIOBBIX ' https.//m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax»

22 NunuBuayanpHOE pa3BUTHE OPraHU3MOB 0 bubmmoreia LIOK

https.//m.edsoo.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIEeICTBEHHOCTH U 0 bubnuoreka [JOK
M3MEHYHUBOCTH https.//m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HaCJICOBAHMS

24 HpI/ISHaKO]f. MOHOFI/I6pI/IleHOC 0 bubamorexa LIOK

https.//m.edsoo.ru/863e8878
CKpEIIUBaHNE

o5 JlurnOpugHOE CKpeInBaHue. 3aKOH 0 bu6mmoreka [IOK
HE3aBUCHUMOI'0 HACJIeIOBAHUS IIPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HACIeI0BaHKUE MPU3HAKOB.

JlaGopaTtopnas pabora Ne 5 «3ydueHue
26 pe3yn11))TaTI;B M(?HOFI/I6pI/II[HOFO IZq 0.5 bubmmorexa IOK
https://m.edsoo.ru/863e3c60
JUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(HUIIBI
Ha FOTOBBIX MHUKPOTIpEIapaTax»

o7 I'enetuka noma. HacnemoBanve mpu3HaKoB, 0 bu6mmoreka [JOK
CLIETUJICEHHBIX C TTOJIOM https://m.edsoo.ru/863e8c60
H3menunBocTh. HenaciaeacTBeHHas
M3MEHYHMBOCTL. JlaboparopHas padoTa Ne

28 6. Uzyuenue Monn(bﬂr:cauI/?OHHOFI; 0.5 bubmorexa HOK

https.//m.edsoo.ru/863e3efe

HU3MCHYUBOCTHU, ITOCTPOCHUC
BapUallTMOHHOTO pAda U BapHaHHOHHOﬁ
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KpHUBOW»

HacnenctBeHHast H3MEHUYHUBOCTD.

29 Jlaboparopuas padoTta Ne 7. «AHanu3 05 bubnuorexa [JOK
MyTanui y qpo30(QuIibl Ha FOTOBBIX https.//m.edsoo.ru/863e8efe
MHUKpOTIperiapaTax»
bu6mmoreka [{OK
30 Perteritka viexoneia 0 https://m.edso0.ru/863e8d78
PesepBubIit ypok. O60011€HNE TIO TEME
31 «HacnencTBeHHOCTh U UI3MEHYUBOCTh 0
OPTaHU3MOB»
bubnuorexa [JOK
32 Cenexius Kak HayKa ¥ TpoIece 0 httos.//m. edsﬁn.ru /86369214
13 MeTobl 1 TOCTHXKEHUS CETICKITUT 0 bu6moreka [IOK
pacTeHui 1 )KMUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTtexHonorus Kak oTpacib MPOU3BOICTBA 0 Bubnuorexa LIOK
https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 4

I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECHEYEHUE OGPA3OBATEJBLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

B.C.PoxiioB. Tematnueckuili 1 UTOrOBbIM KOHTPOJIb. COOPHUK MPOBEPOUHBIX pabOT. buonorus.
10 xnacc. Mocksa 2014r

METOJAUYECKHUE MATEPHUAJIBI JJ151 YYUTEJIA
H.A.bornanos. KontponbHo-u3Mepurensubie Matepuaisl. buonorus 10 kmacc. @I'OC.
Mocksa. Baxko, 2016r.

A.A.Kupunenko. buonorus. Paznen «39Bosonust opranudueckoro Mupa». Teopus,
TPEeHUPOBOUHBIE 3a1aHus. Jlernon, 2016r.

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbBI CETU UHTEPHET

bubmmorexa [{OK https://m.edsoo.ru/863e9336
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