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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJIX0A0B K (opMUpOBaHHIO cojepkaHui YydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosoxkeHuss @I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, COJepKaHMUA,
pe3ynbpTaToB 0Oy4eHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
Oo0MmMX HEeNsIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e¢ 3HaYCHWU B TO3HAHWM >KMBOH IMPHPOJBI M OOECIICYCHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSIM, ONIPEETICHBI OCHOBHBIE (DYHKIIMU MPOTPAMMBI 10
OHoJIoTHH U € CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpeacTaBlIeHue o 1EesIX, 00 00Iel cTparerun ooydeHus,
BOCIIMTAaHUS W DPa3BUTUs OOy4aromuXcs cpeacTBamMu ydyeOHoro mpeamera «buomorusy,
omnpezenser o00s3aTeNbHOE TNPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY, pachlpeiesieHue Io
paszenaM U TeMaM, PEKOMEHJyeMYIO IOCJIeI0BaTeIbHOCTh M3y4eHHs] y4yeOHOro marepuaia ¢
Y4€TOM MEXIPEAMETHBIX H BHYTPUIIPEIMETHBIX CBS3€H, JJOTHMKH 00pa3oBaTeIbHOTO TpoIlecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCS.

B mnporpaMme 1O OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANPEJAMETHBIM W IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B nporpamme mno Ouosornu (10 kiacc, 0a30BBIM YpOBEHb) peaqu30BaH MPHUHIIMII
MIPEEMCTBEHHOCTH B HW3Yy4eHHH OHOJIOTHH, Onarofaps dYeMy B HEH NpoCMaTpHBaeTcCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHUS,
MPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoiHoit cpene. [loaromy Hapsay ¢ U3ydeHHEM 00EeONOIOTHYECKIX TEOPHIA, a TAKKE 3HAHUN
O CTPOEHHH HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX
MIPOLIECCOB B MPOrpaMMe MO OMOJIOTUH YIEJI€HO BHUMAHUE UCTIOJIb30BAHUIO MOJTYYE€HHBIX 3HAHUI
B IOBCEJHEBHOM >KM3HHM ISl pEIICHHs MPHUKIAIHBIX 3aJad, B TOM 4YHUCIE: MPO(UIaAKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YENIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIeH MPUPOHOMN cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATENbHOCTH YEJIOBEKa Ha COCTOSHHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 0OECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a]la4 MIKOJHLHOTO OMOJIOTMYECKOTO 00pa30oBaHus, KOTOpas MpeArnoiaraet
dbopMupoBaHHe y OOYYaIOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JHHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMuUpOBaHHE y OOYy4AIOUIUXCSA NPEJACTABICHUNH O HAyYHOW KapTHHE MUpA,
pacmupsieT u 0060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTIIMYUTENBHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS UIA: TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
¢dopmupoBaHusa (YHKIIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOT0 M Oe3omacHoro obpasza
KU3HU, IKOJIOTUYECKOTO MBIILJICHUS, [IGHHOCTHOTO OTHOIIICHUS K KUBOU MPHUPOJIC U YETIOBEKY.

bonpimoe 3HaueHume OHONOTHS UMEET TaKXkKe JJs pPElIeHHs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anuu oOyqaromuxcs. M3ydyenue
OuonoruM 06eceYnBaeT yCIoBUs sl POPMUPOBAHUS MHTEIUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX
u  uHOOPMALMOHHBIX HABBIKOB, JSCTETHUECKON KYyIbTYphl, CIOCOOCTBYET HHTErpalluu
OMOJIOTMYECKUX 3HAHWM C MPEACTABICHUSMU M3 IPYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTH,
¢buzuku, xumMun u reorpadun. HazBaHHbIe MOJIOKEHUsS O MpeJHA3HAYCHUN y4eOHOTO MpeaMeTa



«buonorus» cocTaBuIM OCHOBY JUTSI OTIPEACIICHHUS TI0IX0I0B K OTOOPY U CTPYKTYPHUPOBAHHIO €TI0
COJIepKaHuUs, PEICTABICHHOTO B TIPOrpaMMe 10 OMOJIOTHH.

OTt60p conepkanus yueOHOTO peamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIMNA KyJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUH C KOTOPHIM OOYYarOIIMECs JOJKHBI
OCBOUTH 3HAHMS M YMEHHA, 3HAYUMbIC 11 (pOpMUpPOBaHMS OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoaHON cpene, BOCTpeOOBaHHBIE B
MTOBCETHEBHON KU3HU U MPAKTUICCKOW nesTenbHOCTH. Oco00e MeCcTO B ATOW CHCTEME 3HAHWUN
3aHUMAIOT D3JIEMEHTBHI COJCpPXKAaHWSA, KOTOPbIE CIY)KaT OCHOBOH st  (OPMHPOBAHHUS
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTMHE MHpa U LIEHHOCTHBIX
OpPHUEHTAIX JINYHOCTH, CTIOCOOCTBYIOIIUX I'yMaHHU3AIMHA OHOJIOTHYECKOTO 00pa30BaHMUs.

CrpykTypupoBaHUE cOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Io OuoJioruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS] 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
YKUBOU IPUPOJIBL, O €€ YPOBHEBOW OPraHU3alMH U 3BOJIIOLIMH. B COOTBETCTBUU € 3TUM B CTPYKTYypE
yueOHoro npeamera «buosorus» BblAeNeHbl CIEAyIOIINE COJepKaTelbHble JMHUU: «buonorus
KaK Hayka. MeTo/ bl HaydHOTO Mo3HaHus», «KieTka kak Omosnorudeckas cucrteMay, «Opranusm
Kak Omoisiornueckas cucrema», «Cucrema 1 MHOTooOpa3ue OpraHu4eckoro Mupa», « BOJIOLUS
KUBOU MPUPOIBI», « IKOCUCTEMBI U MPUCYITHE UM 3aKOHOMEPHOCTI.

Henp uszydyenus yudebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIeHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KHUBBIX CHUCTEM
pPa3HOTOo paHra u NMpuoOpeTeHrne YMEHWN MUCTOJIb30BaTh ATH 3HAHMS ISl TPAMOTHBIX JICUCTBUHN B
OTHOIIEHUH OOBEKTOB KUBOM MIPUPOJIbI U PEIIEHUS Pa3INYHbIX )KU3HEHHBIX TIPOOIIeM.

JlocTkenne 1enu u3ydeHust ydeOHoro mnpenmera «buonorus»» Ha 06a30BOM YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1au:

OCBOEHHE 00YyJaIOIIMMHUCS CUCTEMbI 3HaHUN 0 OMOJIOTHYECKUX TEOPHSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWiIax, CIyKalluX OCHOBOM Jnsi  (popMHpOBaHUS
MPEACTABICHUN O €CTECTBEHHO-HAYyYHOM KapTHMHE MHpa, O METOJaX HAay4dHOro ITO3HaHWI,
CTPOEHUHM, MHOTOOOpa3MH U OCOOEHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allHH,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OMOJIOTUY;

(dbopMmupoBaHre y OOyJaroIIMXCSl TO3HABATEIbHBIX, MHTEIJICKTYalbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHalIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAay4YHBIX B3IJISIOB,
UJeN ¥ MOJX0/I0B K M3YUEHHUIO )KMBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alllu;

CTaHOBJIEHHME Yy oOOydaromuxcss oOmei KyiabTypbl, (YHKIHMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI U OTIBITA, MOTYYECHHBIX IPU U3YYEHUU OHOJIOTUH;

(dbopmupoBaHre y 0OOy4aroIIMXCsl YMEHHH WUIIOCTPUPOBATh 3HAYEHHE OHMOJOTHYECKHX
3HAHUM B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

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

OCO3HAHHE LIEHHOCTU OMOJOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

IPUMEHEHHE NPUOOPETEHHBIX 3HAHUN W YMEHUH B TNOBCEAHEBHOM >KM3HU JUIS OLIEHKU
MOCIIE/ICTBUI CBOEHM JEATENbHOCTH 1O OTHOIIEHHIO K OKpYXarlled cpenae, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOIOIEHUE Mep MPO(UITAKTUKY 3a00JIeBaHN.

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

Jlnist u3ydeHust OMosoruu Ha 6a30BOM YpOBHE CpEHEro 00I1Iero oopa3oBaHus OTBOJAUTCS B
10 kimacce — 34 gaca (1 yac B Hezemo).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QuIoco(uei, 3TUKOH, ICTETHKOW u mpaBoM. Ponbs Ouosiornu B
(hopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM NPHUPO bl (HAOIIOAEHHE, IKCIIEPUMEHT, ONIMCAHUE, U3MEPEHHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpauum:

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

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

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

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

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

CpoiictBa OwocucTeM H HX pa3HOOOpasue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIH, KJIIETOYHbIA,  TKAHEBbIM,  OpPraHU3MEHHBIM,  MOMYISIUOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoHncTpaumnu:

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

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHYECKUH COCTAB KIETKU. XUMUYECKUE DIEMEHTBI: MAKPOIEMEHThI, MUKPOAJIEMEHTBHI.
Bona n MuHepanbHbI€ BellleCTBA.

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

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OeikoB. HezameHnMble
U 3aMEHHUMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TepBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XHUMUYECKUE
cBolicTBa 0enKkoB. bronornyeckue GyHKIMM OEITKOB.

®epMeHThl — Ouonoruueckue karaiau3aTopel. CTpoeHue (epmMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpOB.

YrneBopl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeJuioio3a). buonorunueckue QyHKIUU
YIJI€BOJIOB.

Jlunuapl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiictBa. buonornueckue GpyHknuu nununoB. CpaBHEHHE YII€BOJOB, OCIKOB U JUIUAOB KaK
VCTOYHUKOB DHEPIUH.

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

[urtonorusa — Hayka o kierke. Kierounas Tteopuss — mpuMep B3aUMOJCHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.

Knerka kak nenoctHas xuBast cuctrema. OO0Iue Npu3HaKy KJIETOK: 3aMKHYTasi Hapy>KHast
MeMmOpana, mojekynsl JIHK kak reneTrueckuii anmapar, cucteMa CUHTe3a Oeka.



Tumbl  KIETOK: JyKapHOTHYeCKass H mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHS
npokaproTHuecKor kieTku. Kiierounas crenka 6akrepuil. CTpoeHne 3yKapuOTUYECKON KIICTKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIUU.
[Tna3marnveckass memOpana, e€ cBoicTBa W (yHkumu. Lluromnmasma u e€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: IIIC, anmapar ['onbmku, muzocomsl. [lomyaBTOHOMHBIE
OpraHoubl KIETKH: MUTOXOHJIPHUH, Iu1acTubl. [Iporcxoxaenrne MUTOXOHIpUN U riacTul. Busel
mwiactug. HememOpaHHble OpraHOMIbl KIETKUA: PUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOJIH,
PECHUUKH, KIyTUKH. DyHKIIUN OpraHoOU0B KJIETKU. BKitoueHus.

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

TpaHcnopT BEECTB B KIIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, x. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX JJEMEHTOB B HEXKUBOM  MIPHUPOJIE»,
«Pacrnpeenenne XUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckas TaOIUIIAa XUMHUYECKHX D3JEMEHTOB», «CTpoeHHE
MOJIEKYINBI BoJbI», «brocunTes G6enka», «CTpoeHne MoJeKkyisl 6enka», «CTtpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsr AT®», «CTpoeHue 3yKapruOTHUYECKOM
KIeTKn», «CTpO€HuE >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MIPOKAPUOTHYECKON KIETKN», «CTpoeHue sapa KIETKN», «YTIEBOAbD, «JIunuasn.

OGopymoBaHue: CBETOBOM MHKPOCKOI, OOOpyJAOBaHHWE ISl MPOBEICHUS HAOJIOJACHHM,
M3MEpEeHUH, HKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Jlabopatopnast padotra Ne 1. «M3ydeHHe KaTaIMTHYECKOW aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopatopnass padota Ne 2. «M3yueHue CTpoeHHS KJIETOK PACTCHHM, >XMUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTDh KJIETKH.

OOmeH BemiecTB, WM MeTabosu3M. AccuMwisanus (TUTaCTUYECKH OOMeEH) |
TUCCUMMIISALUSA (PHEpreThUecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BELIECTB M SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbii. Pons gepMeHTOB B 00MEeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TeMHoBas (as3pl ¢oTtocuHTe3a. Peakunu (oTocuHTE3A.
D¢ddextuBHOCTD PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocuHTe3. XEeMOCHHTE3Hpyolue OakTepuu. 3HaueHHWE XEMOCHHTE3a Ui KU3HU Ha
3emuie.

OHepreTuyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTarmbl SHEpreTuueckoro ooMena. I'nukonus. bpoxenue u
ero Buabl. KucimoponHoe oxucieHwe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENbHOE
¢bochopumiposanne. DPPEKTUBHOCT IHEPTETUUECKOTO OOMEHa.

Peakiun wmatpuuHoro cuHresza. l'eHernueckas wuHpopmamms u JHK. Peanmzanus
TreHeTUYeCKOl MHQOopMaIuu B KJeTKe. [ eHeTHuecKkuit KoJ M ero cBOMCTBa. TpaHCKpHUMIHS —
MaTpuuHblii cunTe3 PHK. Tpancnauus — 6uocunres Genka. Dtanbl TpaHcisaiuud. KoxupoBanue
aMHHOKUCIIOT. Posib pubocoMm B OruocunTe3e Oernka.

Hexnerounsie ¢popmbl xKu3HU — BUpYChl. cTopust oTkpbiTus Bupycos (. Y. IBaHOBCKUIA).
OcoOGeHHOCTH CTpOeHHs M KM3HEHHOrO IMKIa BUpycoB. baktepmodaru. bonesnu pactenui,



KUBOTHBIX M UYEJIOBEKA, BBI3bIBaEMbIC BUpycaMu. Bupyc nmMmmynozaedunura uenosexka (BUY) —
Bo30ymutens CIIM/la. OOpaTtHas TpaHCKpunius, peBepraza M uHTerpasa. [Ipodumakruka
pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUI.

JdemoHncTpaumnu:

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

Tabmumer  w cxembl: «Tunel  muTadwmsy, «Metaboimsmy,  «MUTOXOHIPHS,
«QHepreTuueckuil oomen», «Xiopomaact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHkumonupoBanue reHay, «CuHTe3 Oenka», «leHermyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Crpoenme wu ku3HeHHBIH 1wmka Bupyca CIIM/la, OGaxrepuodaray,
«Pemmukarnus JTHK».

Ob6opynoBanue: moaenu-ammmukanun «Yasoenue [IHK u tpanckpunmus», «buocunres
oenka», «CTpoeHune KiIeTku», Mojensb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe U HHAMBH/AYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil 1uki, wWiaM KuU3HEHHBIM 1ukn kietkd. WMuTtepdaza m mutos. Ilponeccst,
npoTtekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. JMIUIOMAHBIM U TAIUIOUIAHBIM XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckne OCHOBBI pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetkn — Muto3. Cragum muto3a. [Iponeccel, mpoucxoasamiue Ha pa3HbIX CTaAUSAX
MHTO3a. BHOJIOrMYecKHil CMBICT MUATO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@®opMBbI pa3MHOKEHHS OPraHU3MOB: 0€CT0JI0€e 1 NoJIoBoe. Buabl 6ecnonoro pa3sMHOKEHUS:
JiefieHue HaJlBoe, MOYKOBAHHE OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHUE, BEreTaTHUBHOE
pa3MHo)xeHHe. VICKycCTBEHHOE KIOHHPOBAHNE OPraHU3MOB, €r0 3HaYEHUE IS CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNS OT OECIOJIOrO.

Meiio3. Craguum meio3a. IIpoueccel, mpoucxonsimue Ha craausx menosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT U 3HAUEHUE MEH03a.

I'amerorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK y dKUBOTHBIX. [0I0BBIE JKene3bl:
CEMEHHHUKHU M sSMYHUKHU. OOpa3oBaHHE U Pa3BUTHE MMOJIOBBIX KJIETOK — rameT (CIepMaTo30uj,
gillleKsieTka) — crhepMaroreHe3 W oBoreHe3. (OcOOEHHOCTH CTpOEHUS SHIEKIETOK U
cnepmaTto3onoB. Omnonorsopenue. Ilaprenorenes.

NunuBuayanpbHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (IMOpHOTEHE3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHUA Y MO3BOHOYHBIX >KMBOTHBIX: JIpOOJIEHWE, TacTpYIIsIus,
opranorenes. [loctamOpuonanbHoe pa3BuTHe. THUIBI MOCTIMOPHOHATIBHOTO Pa3BUTHS: IPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BbI3BIBaTh BPOKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH, CTaIuN
pa3BUTHSL

JdemMoHcTpanum:

Tabmuiet u cxembl: «DOpMBI pa3MHOKEHUS OPraHU3MOBY, «/[BOHHOE OIIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUI, «JleneHne KIeTKu OaKTepuii»,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHne xpomocomsl», «KieTouHslil mukm», «Perumkanus
JTHK», «Muto3», «Meio3», «lIpsimoe u Henpsimoe pa3Butue», «l'aMeTorenes y MiIeKOnUTaIOIUX
U 4eN10BeKa», «OCHOBHBIE CTAJUM OHTOIEHE3aA.

OO6opynoBaHue: MHUKPOCKON, MHKporpenapatbl «CrepMaTo30uabl MIIEKOIMTAIOIIETO»,
«SliinexseTka MIEKOIUTAIOIIEr0», «KapuoKnHE3 B KJIETKaxX KOPELIKa JIyKa», MarHUTHAsE MOJEIIb-
anmiukamus «/lenenue xierkny, moaens JJHK, moaens meradazHoil XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopHnast pabota Ne 3. «HabmogeHne MUTO3a B KIIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax».



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

Tema 6. HacieACTBEHHOCTh U U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJsib LUTONIOTMM M
SMOPHOJIOTUN B CTAHOBJIICHUH T€HETHKHU. BKIIa] pOCCUUCKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKUA (TUOPUAOJOTUYECKUN, UUTOTCHETHYECKUH, MOJIEKYIsIpPHO-
reHeTudeckui). OCHOBHBIC T€HETUYECKUE TOHATH. [ eHeTH4YecKass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUs  IPU3HAKOB, ycTaHOBIeHHble [. Mennenewm.
MonoruOpuaHOe CKpemuBanue. 3aK0H eIMHO-00pa3usi TMOPUIOB IEPBOro MokoyieHus. [1paBuio
JTOMUHUPOBaHUS. 3aKOH pacuierieHus npu3HakoB. [mmore3a umcrtotel ramer. [lomHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpugHoe CKpelMBaHUE. 3aKOH HE3aBUCHMOITO  HACIEJOBaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI IUTHUOPUAHOTO CKpENIMBaHUS. AHAIU3UPYIONIEEC CKPEIIMBaHUE.
Hcnonp30Banne aHATM3UPYIOMIETO CKPEIIMBAHUS I ONIPEACIICHUsI TEHOTHIIA 0COOH.

CuerieHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cuenjeHHOMY
HacJe0BaHUIo TeHOB. HapyllieHue clerieHnsi TeHOB B pe3yJibTaTe KPOCCHHTOBEpA.

XpOoMOCOMHas TEOPHS HACIEACTBEHHOCTH. | eHETHUECKHE KapTHI.

I'eneTnka nosia. XpoMOCOMHOE OIpENENIeHHE 1M0JIa. AYTOCOMBI U INOJOBBIE XPOMOCOMBI.
['omoramerHele W TeTepoTaMeTHBIC OPraHM3MbI. HaclemoBaHWe NPU3HAKOB, CIEIVICHHBIX C
MOJIOM.

N3menunBocTh. Buibl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS W HaceACTBeHHas. Posbk cpembl
B HCHACJICJICTBEHHOW W3MEHYMBOCTH. XAapaKTEPUCTUKA MOAU(PUKAIMOHHONW HW3MEHUYMBOCTH.
Bapuanuonssiii psg v BapuanronHas kpuBas. Hopma peakunn npusHaka. KoqmyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW N3MEHYUBOCTH.

HacnenctBenHnas, win reHOTHUNHYECKas, U3MEHUMBOCTb. KOMOWHATHBHAS W3MEHUYUBOCTb.
Meiio3 W TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOW W3MEHUMBOCTH. MyTalimoHHas
n3MeHunBOCTh. Kiaccudukauus myranuii: reHHblE, XpOMOCOMHbIE, T'eHOMHBIe. YacTtoTa U
MPUYMHBI MyTaluidi. MyrtareHHbie (aKTOpbl. 3aKOH TOMOJIOTHUECKHUX PSAIOB B HACJIEACTBEHHOM
n3MenunBocty H. . BaBuiosa.

BuesaepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoseka. Kapuotunm uenoBeka. OCHOBHBIE METOJbl T'€HETUKH YEJIOBEKA:
reHealorTnYeckuii, OJIM3HELUOBBIM, IMTOr€HETUYECKHH, OHOXMMHYECKUN, MOJEKYJISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONIpENEJeHUE TIEHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TreHOTUIIMPOBaHUEe, B TOM uucie ¢ nomouipio [IIIP-ananusza. HacnenctBennsie 3a0oJieBaHUA
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HH C  HACIHEACTBEHHON  MPEeIpacroiokKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTudeckue M TeHepaTHBHbIE MyTaluu. CTBOJIOBBIE KIIETKU.
[TpuHIMMBI 310poBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEUCHUS] TeHETHUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MPEeIOTBPAILIEHUH U JICYSHUU TeHETUYECKIX 3a00JIeBaHUI YelIOBEKa.

JdemMoHcTpanum:

Ioptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuisl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH paculeIUVIeHUs] M €ro IUTOTeHETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«durubpunnoe ckpemiuBanue», «l{uTomornyeckue OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meno3s», «B3auMoelicTBIE AJJIETIBbHBIX T€HOBY, «I € HETHYECKHUE KapThl PACTEHUM, )KUBOTHBIX U
yenoBeka», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEAOBaHUS, CLEIJIEHHOTO C MOJIOM»,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukaimoHHas
M3MEHUUBOCTH», «HacnenoBanue pesyc-gakropa», «['eHeTHKa Tpymn KpoBuW», «MyTalMoHHas
W3MEHYUBOCTHY.



O6opynoBanue: MojaeIH-amIuInKanuu «MoOHOTHOpHUIHOE CKpermmBanue», «HemomHoe
noMuHupoBaHuey, «urubpunnoe ckpemmuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpomnpenapar «Jlpo3odmia» (Hopma, myranuu (GopMbl KPUILEB U OKPACKU Tena), Tepoapuit
«I'opox OCEBHOW».

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

Jlaboparopuas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPHUIHOTO U AUTHOPUTHOTO
CKpENIMBaHUs Y APO30(PHUIIBI HA TOTOBBIX MUKPOIIPETIapaTax».

Jlaboparopuas padota Ne 6. «M3yueHne MOAU(PHUKAIIMOHHON M3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PAJa U BApUALIMOHHON KPUBON».

Jlabopatopnass pabora Ne 7. «AHanmu3 wMyrammid y Jpo30QWIBI HAa TOTOBBIX
MHKpOIIpenaparax.

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

Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpoliecc. 3aposkJICHHE CENeKIMU U noMectukarus. Yuenue H. U.
BaBunoBa o 1eHTpax MTPOUCXOXKACHHS U MHOTO0Opa3usi KyJAbTYpHBIX pacTeHuiu. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, TOPOJIa, IITAMM.

CoBpeMeHHBIE METOJbI CENeKIMH. MacCOBBI M MHIWBUAYAIbHBIM OTOOPHI B CEJIEKIIMU
pacteHui 1 KUBOTHBIX. OTleHKa dKCTephepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — WHOPHIUHT.
Uucras muauns. CkpenuBanne YUCTHIX JTHHUH. ['eTeposuc, unu rubpuanas cuna. HepoacreenHoe
cKpemnuBanue — ayropunuur. OtnanéHHas rubpummsanus u e€ ycmexu. VckyccTBeHHBIN
MyTareHe3 W TMOJYYCHHE TOJHUIUIONAOB. JIOCTM)KEHHUS CENEeKIIMA PpACTeHUH, XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonorus kak oOTpacib NPOU3BOJCTBA. ['€HHAs HHXKEHEpHUs. OTambl CO3JaHUS
pekomOunantHor JIHK wm Ttpancrennsix opranm3moB. Kierounas wumxenepus. Kierodnsie
KYyJIbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiioHupoBaHue BbICOKONIPOTYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE H JTHYeckue mpobiembl. MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

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

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

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

JlaGopaTopHble H IPaKTUYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JIOCTIDKEHUS CEJCKIMU PACTeHUN M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (pepMy, COPTOHCHBITATENbHBIA YYacTOK, B TEILIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 BUOJIOTMU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHMUA K pe3yJlbTaTaM OCBOCHUS
00y4aromuMHCs MPOrpaMM CpeHEero oomero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BbIIEIEHBI
CIIEAYIOIIME  COCTABIISIONIME: OCO3HAHWE OOYyJYarOIMMHUCS  POCCHHCKOW  TpakJaHCKOMH
UIACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
HaaIu4yue MOTHBAIlUHU K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOC PA3BUTHUC BHYTPCHHHX
yOEXKJEeHUI JTMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEW U MCTOPUYECKUX TPAJAULUN pa3BUTHA
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00OYUaIOIINXCs PyKOBOICTBOBATHCS B CBOEH
ACATCIIBHOCTH LHCHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMU, NPUCYIIMMU CHCTEME OMOJIOTMYECKOTrO
o0pa3oBaHus, HATMYUE SKOJOTHYECKOTO MMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IENIN U CTPOUTH
JKU3HCHHBIC IVIAHBI.

JImaHOCTHEIE pE3YIbTAaThl OCBOCHHA IMMPEAMCTA «bnonornsa JOCTUTI'aKOTCA B C€IHUHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOMOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMU LHCHHOCTAMMU, IPUHATBIMH B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUSA, Pa3BUTHUA BHYTpeHHeI\/’I MO3nOHUU JIMYHOCTH, IMAaTPpUOTHU3MA,
YBa)XEHHsI K 3aKOHY M TNPABOTOPSAKY, YENOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aWMHOTO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacClE€OUI0 U TpaJulUsM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buoaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalOmIMUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMBITAa JESITENIbHOCTH B MpOIEcce peaan3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

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

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOSA3aHHOCTEH, yBa)KEHHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUYECOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIHMIO MO OTHONICHHIO K SIBJICHUAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE  Y4YUTHIBaThb B  CBOUX JIEHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIO/IeH ¢ Pa3HBIMM YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMAIbHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B TIIPOILIECCE COBMECTHOIO BBINOJIHEHHUS YUeOHBIX,
MO3HABATENbHBIX W HCCIIEAOBATENbCKUX 3a/1a4, YBaKUTEJIBHOTO OTHOIICHUS K MHEHUIO
OTIOHEHTOB MPU OOCYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKaHMS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESATEILHOCTH;

2) NaTpuOTHYECKOr0 BOCIIUTAHUSA:



c(OPMHUPOBAHHOCTH POCCHICKON I'PaXTaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJBTYPY, MPOIILJIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHUE K MPUPOTHOMY HACIICTUIO U TaMSITHUKAM MPUPO/Ibl, JTOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OIICHUBATH BKJIA]] POCCHICKIX YIEHBIX B CTAHOBJICHHUE U PA3BUTHE OUOJIOTHH,
MMOHMMAaHMs 3HAYCHHUS OWOJIOTMM B TIO3HAHWU 3aKOHOB TMPUPOJBI, B KU3HM YEJIOBEKA W
COBPEMEHHOT0 00111eCTBA;

uaciHas YOS IEHHOCTh, TOTOBHOCTD K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEACHHUS;

CrOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTHPYSICh HA
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B OCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJIUTEIISIM, CO3/IAHHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA IEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU € TpaAUIMSIMHU Hapoa0oB Poccuu;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUasl ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHHI;

MOHUMAaHHE SMOITMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKCHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

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

MMOHMMAaHHE U peau3aliys 3J0pOBOro u 0e30MmacHoro oopasza Ku3HU (3I0POBOE MUTAHUE,
coOroieHre TUTHEeHUYECKUX MPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LIEHHOCTH TMpPaBWI HWHAMBUAYAJbHOTO M KOJUIGKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIFOJIEH;

OCO3HAHHE TMOCIEACTBUI M HENPUSATHS BPEIHBIX NpPUBBIYEK (YHOTPEOJCHUS alKOroJs,
HApKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

FOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOM M COLMAIbHOM HAPABICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITEJILHO BBITIOJIHATH TaKYyIO JIESTEIbHOCTB;

HMHTEpEC K pa3jMyHbIM cdepaM NpoQeccCHOHANBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHbBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHHUIO U CaMOOOpPa30BaHUIO HAa MPOTSHKEHUU BCei
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOW KyIbTYphI: MPHOOpETEHHE OMBITA TMIAHUPOBAHUS
MOCTYIKOB U OLICHKU UX BO3MOKHBIX MOCJIEJICTBUN JIIsl OKPY>KAIOIIEH CpeJibl;

OCO3HaHHKE TTI00aTHHOTO XapaKTepa SKOJIOTHIECKUX MPOOIeM U MyTeH UX peIIeHHs,;

CIOCOOHOCTh MCMOJIb30BaTh MPUOOpEeTaeMble MPU U3yUYEeHUU OUOJIOTHH 3HAHUS M YMEHHUS
MpU pEIIeHUH TPOOJEM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOIOIOJIB30BaHUEM (cOOII0aeHNe



IIpaBWJI NOBEJAEHUS B MPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCSIIUX BpEN OKPYKAIOIIEW NPUPOIHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOIATONPHUITHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANPHHUMAEMBIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4Yue€ Pa3BUTOIO HKOJOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KYJIbTYphI, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOJACTBOBATbCA HMHU B
[I03HABATEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM IpPaKTUKE, TOTOBHOCTH K YYacTUIO B
MIPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM IpaKTUKH, OCHOBAHHOIO Ha JHUallore KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE A3bIKOBOM M UNTATENbCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crenu(puKu OUOJIOTUM KaK HAayKd, OCO3HAaHHSA €€ poiau B (OpMUPOBAHUU
PaIMOHAJIBLHOTO HAYYHOTO MBIIIJIEHHSI, CO3/IaHUU 1I€JIOCTHOTO MPEACTaBICHUS 00 OKPYKaoleM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHnu IpoobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAUUMOCTH OHMOJIOTHM JUISI COBPEMEHHOW IIUBUIIM3ALMU: 00ecTeueHHs
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpooOieMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATbHBIX
AKOJIOTMYECKUX Mpo0sieM U o0ecrieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PallHOHAIBHOMY
WCIO0JIb30BAHUIO MPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTMYECKMX 3HAHUU B LIEJISX MOBBIIMICHUS 00IIen
KYJIbTYPbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHAIbHON
IPaMOTHOCTH O0OydJaroImuxcs, GopMUpyeMOi TPU U3YICHUH OMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMmble 3HAHUS I aHajau3a U OOBSCHEHHS SBIICHUMN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOISAIIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O00OCHOBaHHbBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M HMEIOIIUXCS JaHHBIX C LENbI0 IMOJYyYCHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OWMOJOTMYECKUE 3HAHMUS JJIsl pelieHUus
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYalUAX;

OCO3HAHHE IICHHOCTU HAay4YHOU NEeSATENbHOCTH, TOTOBHOCTh OCYILECTBJISATH MPOCKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TMIOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMH
MMOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHUS y4eOHOro mpeameTa «buONOTHsS» BKIIOYAIOT:
3HaYuUMBbIe Ui (POPMHpPOBAHHS MHPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCIUIUTMHAPHBIC
(MexTpeMeTHBIE) 0OIIIEHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIECC, CUCTeMa, Hay4dyHBIM (aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeoBaHUe, HAOIIOJCHNe, W3MEpPEHHUe, SKCIIEPUMEHT U APYruX), YHUBEPCAIbHBIE
yueOHbIe JeicTBUS (MO3HABAaTEIbHbIC, KOMMYHUKATUBHBIC, PETYISITHBHBIC), 00ECIICUNBAIOIINE
¢dbopmupoBanre (YHKIHOHAIBHONW T'PAMOTHOCTH M COIIMANBHOW KOMIIETEHIIMU OOydYarolIuxcs,
COCOOHOCTh oOyyaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,



MHUPOBO33PEHYECKHE 3HAHHMS W YHHBEpPCAIbHbIE y4eOHBbIC ICWCTBUS B II03HABATEIbHOH U
COLIMAJIbHON ITPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OCBOSHHS MPOrpaMMBbl CpenHero oOmero oOpa3oBaHuUs
JOJIKHBI OTPAXKATh:

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /1€HiCTBUAMM:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOATENBHO (OPMYIIMPOBATh M aKTYaJM3UPOBATH MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCII0JIb30BATh IIPU OCBOEHUH 3HAHUM IPUEMBI JIOTHYECKOTO MBILUIEHUS (aHAJIN3a, CUHTE3a,
CpaBHCHHS, KIACCHU(PHUKAIUU, OOOOIICHUS), PACKPHIBATh CMBICI OHOJIOTHYSCKUX IOHSATUI
(BBLACTATH UX XapaKTEepHbIC MPU3HAKH, YCTAHABINUBATH CBSI3U C APYTHUMHU TMOHITHSIMU);

OTIPENENATh LEIN JeATeNbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHHUS,
COOTHOCHUTD PE3YyJIbTAThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISIMU;

HCIOJIb30BAaTh OHOJIOTMYECKUE MOHATHS JUIsl OObACHEHUs (AaKTOB U SBJICHUH KUBOU
MIPUPO/IBI;

CTPOMUTD JIOTHYECKHUE PACCYXICHUS (MHIYKTUBHBIEC, IEyKTUBHBIE, [10 AaHAJIOTHUH ), BBISIBJISITH
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMAaTPUBAEMBIX SIBIICHUSX, (POPMYIHUPOBATH BHIBOJBI U
3aKIIIOUEHUS;

MIPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEJCTBA JAJISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOIIIEHUH B W3Y4aeMBIX OHMOJOTHYECKUX OOBEKTaX, a TAaKXKe MPOTUBOPEUMU PA3HOTO PO/Ia,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PELIEHUS MPOOIEeMbl ¢ YIETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HEMaTepuajIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTH, OLICHWBATH COOTBETCTBHUE PE3yJIbTAaTOB IIEJISIM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPA0OTy B YCJOBHSX pPEaJbHOT0, BHUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELLICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKIE e CTBHS:

BJIaJIETh HABBIKAMH Y4€OHO-HCCIIEI0BATENbCKON U MPOEKTHOM JesITeNbHOCTH, HaBbIKAMU
pazpelieHus npooieM, CIoCOOHOCThI0O U TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY TOUCKY METOJOB
pelIeHUs MPAaKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHbIE BUABI JEATEILHOCTH 10 IOJIYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEpIpETAINH, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B Y4EOHBIX CUTyallMsIX, B TOM 4YHCJE MPU
CO3JaHUU YYEOHBIX U COLMAIIBHBIX MPOEKTOB;

(hopMHpOBaTh HAYYHBIA THUI MBIIUICHUS, BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Ja4yd B 00pa30BATENIbHOUN NEATEIBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJlM3UpPOBaTh 3aJady, BBIIBUTATb
TUNOTE3Y €€ pelIeHus, HaX0IUTh aprYMEHTBI JJIs I0Ka3aTeNIbCTBA CBOUX YTBEPXKICHUI, 3a/1aBATh
rapaMeTpbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELLICHUS 3a/1a4 Pe3yIbTaThl, KPUTHUYECKH OLIEHUBATh
UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISITh IEJICHANIPABICHHBIN MOUCK MEpPEeHoca CPEACTB U CIOCOOOB JIEHCTBUS B
po(hecCHOHANBHYIO Cpeay;

yMeTh TIEPEHOCHTh 3HAaHUS B T[O3HABaTeNbHYI0O U  MPaKTUYECKyl obnactu
KU3ZHEACSITEIIbHOCTH;

yMeTh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00IacTei;



BBIIBUTaTh HOBBIE HJICH, MpEUlaraTb OpPUTMHAIBHBIC TOAXOJbl W PEIICHHUS, CTAaBUTh
npoOseMBbl U 3a/1a4u, IOTYCKAIOIIUE aJTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHUKAX HMH(pOpMAIHU (TEKCTe y4eOHOTO MOoCoOwus,
HAYYHO-TIOMYJISIPHOM JITEpaType, OMOJIOTHYECKUX CIOBApSIX U CIPAaBOYHHKAX, KOMITbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTE), aHAIM3WPOBAaTh WH(POPMALHUIO PA3NUYHBIX BHIOB U (HopM
MPEJCTaBICHNS, KPUTUIECKU OLIEHUBATH €€ JI0CTOBEPHOCTh M HEMPOTHBOPEYHBOCTD;

(dbopMynHpoOBaTh 3amMpochl W TPUMEHATH DPA3IUYHBIE METOIBl TPH TIOMCKE W OTOOpe
Onoorndeckoi HHGOpPMAIUH, HEOOXOIUMOM TSl BRITIOJTHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA HH(POPMAIUOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO HUCIOJIH30BAHMUS PA3IIMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJbHYIO (QOpMYy MpeACTaBIEHUS OHOJOrHYEeCKOU
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHUIBI, PUCYHKH U IPYTOE€);

HCIIOJIb30BAaTh HAayYHbIN S3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOJOrHYecKou
nHbOpManKel: TPUMEHITh XUMHUYECKUE, (U3NUECKUe M MAaTeMaTHYECKHE 3HAKH M CHMBOJIBL,
dbopmysbl, abOpeBUaTypy, HOMEHKIATYpy, HCIOJB30BaTh W MpPeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BIIQJIETh HAaBBIKAMHM DPACMO3HABAHWSA W 3allUThl WHGOpMAIWH, HWHOOPMAIIMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OgiajieHne YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMH 1€HCTBUSAMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BceX cepax >KM3HH, aKTHBHO y4acCTBOBATh B JTHAJIOTE
WIA JHUCKYCCHU TI0 CYIIECTBY OOCYKTaeMOW TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJI€HHsI OTHOCHUTEJIBHO BBINOJHEHUs MpeajgaraéMoil 3ajadyd, Y4YUTbIBaTh HHTEPECHl U
COIJIACOBAHHOCTD MO3ULUH IPYTUX YYaCTHUKOB AUAIOra WIH AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHbIE CpEACTBA OOLIEHMs, IOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BO3HUKHOBEHUSI KOHQJIMKTHBIX CUTYAIMH, YMETh CMAr4aTh KOH(IUKTHI U
BECTH N1E€PETOBOPHI;

BIIAJIETh PA3JIMYHBIMM CHIOCOOaMM OOIEHUS M B3aUMOJEHCTBUSI, MOHUMATh HAMEPEHUS
APYruX JIOJeH, MPOsIBIATh YBaXKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (hopme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM S3bIKOBBIX
CPEACTB.

2) coBMeCTHAas 1eSITeIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHYalbHON pabOThl IpU
peueHny 61oIoruyeckoi mpo0ieMbl, 000CHOBBIBaTh HEOOXOAMMOCTb IPUMEHEHMS IPYIIIOBBIX
(dbopM B3aUMOJCHUCTBUS NPHU pellIeHUH yueOHOH 3a/1auu;

BbIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUH ¢ yd4éTOM OOIIMX MHTEPECOB U
BO3MO’KHOCTEH Ka)KJ0ro 4ieHa KOJUIEKTUBA;

IPUHUMATh LEJIU COBMECTHOM JEsITEIbHOCTH, OPraHU30BbIBATbh U KOOPAMHHUPOBATH
NEeUCTBUSA 110 €€ JOCTHXKEHUIO: COCTABIIATH IUIaH JeUCTBUI, paclipeesiTh POJH ¢ y4ETOM MHEHUM
YYaCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHON pabOTHI;

OIIEHUBATh Ka4eCTBO CBOErO BKJAJa U KaKJOr0 Y4aCTHHKAa KOMaH]bl B OOLINI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBBbIE NMPOEKTHI, OLEHHBATh WJEH C MO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IMO3UTHBHOE CTPAaTETMUYECKOE TIOBEJCHHE B Pa3IMYHBIX CHUTYalUsX,
MPOSIBJISTH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBiiaieHNe YHUBEPCATbHBIMU PeryJsiTHBHbIMH 1eHCTBUAMU:

1) camoopranu3amnus:



UCIOJb30BaTh OWOJIOTMYECKUE 3HAHUS JUIA BBIABICHHS NpoOJIeM W UX pEUIeHus B
YKU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 1I€JI€BBIE U CMBICJIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKaxX II0 OTHOLICHHIO K JKMBOW NIPHUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO AEATEIbHOCTb, BBISBIATH NPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BaTCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

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

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO MIMPOKOHN IpyIUIIUU B Pa3HBIX 00JacTIX
3HAHMH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTeNbHBIN U KyJbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUuu KaKk OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedIeKCuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHUKEHHUIO;

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

3) npunsiTHE CeOS M APYIHX:

IIPUHUMATh ce0s, IOHUMas CBOM HEOCTATKH U IOCTOMHCTBA;

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

IIPU3HABATH CBOE MPABO U MPaBO JPYrHMX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmetHbie pe3ynbraThl ocBoeHus nporpammbl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Uit yaeOHoro npeamera «buosiorus» HaydHble 3HAHUS, YMEHUS U
crnocoObl JeMCTBUH 10 OCBOCHMIO, HHTEpIpETallMd U HpeoOpa3oBaHUIO 3HAHWM, BUIbBI
JEeATEIbHOCTH 10 IMOJYYEHUI0 HOBOTO 3HAHUS M NPUMEHEHHIO 3HAHUN B Pa3IUYHBIX y4eOHBIX
CUTYalLlUsIX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHbIX ¢ Ouosoruei. B mporpamme
IIPEeIMETHBIE PEe3YJIbTaThl IPEJCTABIICHBI 110 I0J1aM 00yUeHHS.

[IpenmeTHble pe3yabTaThl OCBOEHUS yueOHOro npeameTa «buonorusy» ¢ 10 knacce nomxHbI
OTpaxkarTb:

Cc(OPMHUPOBAHHOCTh 3HAHMM O MECT€ U POJIM OUOJOIMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6nosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YeJIOBEKa ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp’KaHNE OMOJOIMUECKUX TEPMUHOB U MOHATHH: )KM3Hb, KIETKA,
OpraHu3sM, MeTabou3M (0OMEH BEIECTB U MTPEeBpaIlleHHe SHEPTUH ), TOMe0cTa3 (CaMOoperyIsnus),
YPOBHEBas  OpraHu3alsl  KHUBBIX  CHCTEM, CaMOBOCHpPOM3BEAEHHE  (PEermpoayKIHs),
HACJIEACTBEHHOCTDh, N3MEHUYNUBOCTD, POCT U Pa3BUTHE;

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



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

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

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

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

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

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

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

YMEHHE CO3/JaBaTh COOCTBEHHBIE TIMCBbMEHHBIE M YCTHBIC COOOIIEHHUs, 00001Ias
OMOJIOTHYECKYI0 HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO npeamera «buomnorus» ¢ 10 knacce NOMKHbBI
OTpaxarb:

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OUOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JIJIsl pellIeHHs )KU3HEHHBIX 33/1a4;

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

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

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

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



O0COOEHHOCTH  MPOIECCOB:  HACIEACTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, ACHCTBHS KOJIOTMYECKHX (aKTOPOB Ha
OpraHHU3MBbl, IEPEHOCA BEIIECTB U IIOTOKA 3HEPTUU B 3KOCUCTEMAX, aHTPOIIOI'€HHBIX U3MEHEHUH B
HKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHWOTCOXMMHUYECKHX IUKIOB B
ouochepe;

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

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

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

YMEHHME KPUTHYECKHU OILIEHWBATh U WHTEPIPETHUPOBATh HMH(OpPMAIHMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAyYHbIE 3HAHMSI U3 Pa3jIMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM HMH(oOpManMy, HAYyYHO-TIONMYJSPHbIE MaTepuaibl), paccMaTpuBaTh TIJI0OAJIbHBIE
9KOJIOTMYECcKHe MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

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



TEMATHYECKOE IINTAHMPOBAHUE
10 KJIACC

KonuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TEM K n (uudpoBbie)
n/n MPOrpaMMbI Bceero 06H TPOTLHBIE pﬁaKaneCKne o0pa3oBaTeIbHBIE
padoThI padoThI pecypesi
Bbubaunoreka [JOK
1 buosorns rai nayxa 2 0 0.5 https://m.edsoo.ru/7f41¢c292
bubaunoreka [JOK
2 JKuBbIe CHCTEMBI M X OpraHU3aIUs 1 0 0 https://m.eds00.ru/7f41c292
. bubanoreka [JOK
3 XUMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 1 hitps://m.eds0o.ru/7f41c292
bubaunoreka [JOK
4 JKM3HCICATENLHOCTS KIICTKHA 6 1 0 https://m.edsoo.ru/7f41¢c292
5 Pa3MHOXeHHE U HHAUBHUYalbHOE Pa3BUTHE 5 0 1 bubnuoteka LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U MI3BMEHYHUBOCTH 8 1 15 bubaunoreka [JOK
OpraHH3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opraHnu3smMoB. OCHOBBI 3 0 0 bubanoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢c292
bubanoreka [JOK
8 Pesepsroe spens 1 0 0 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4
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KanenpapHo-temaTuyeckoe mianuposanue aias 10 a, Jj, ¢ kiaccos
Yuuteasn IlocthoBa H.C.

DJIeKTpOHHBbIE U} pPOBLIE

Hara oOpa3oBaTrejibHbIE
KosanvecTBo yacos H3y4eHHusd
Ne ni/m Tema ypoka pecypchbl
Bcero | Kontpoabusl | IlpakTnyeckue
padoThI padoThI
01.09 Bubmuoreka [IOK
1 Buonorus B cucteMe Hayk 1 0 0 02.09 https://m.edso0.ru/863e6122
03.09 https://m.edsoo.ru/863e632a
Mertozp! Mo3HaHMS )XUBOW pupobl. [IpakTrdeckast paboTa 08.09
2 Ne 1 «Mcnonb3oBaHue pa3TUuHBIX METO/IOB ITPU U3Y4EHHU 1 0 05 09.09 536:_7?;6:;8&2}5/863% 199
OMOJIOrMYECKUX 00BEKTOBY 10.09 Ps./im. )
15.09
3 Buonoruueckue cucTemMsl, MPOLECChl U UX U3YUeHHE 1 0 0 16.09 BH6H_H0TeKa 0K
17.09 https://m.edsoo.ru/863e6564
22.09
4 XUMHYECKU cocTaB KiIeTKH. Boja n MuHepaibHbIe COlTu 1 0 0 23.09 EH6H_I7/OT61? HOK/
24,09 ttps://m.edsoo.ru/863e674e
29.09
bubanoreka [JOK
5 Bbenku. CocraB u cTpoeHue OeIKoB 1 0 0 gg({g https://m.eds00.ru/863e6h72
depMeHThI — OUOIOTMYECKUE KaTATU3aTOPHI. 06.10
6 [pakruueckas padora Ne 1 «/3yueHne KataIuTHIECKON 1 0 05 07'10 bubnuoreka [JOK
AKTHBHOCTH (PEPMEHTOB (Ha TIpUMEpe aMHUIIa3hl HITH ' 08. 10 https://m.edsoo.ru/863e6b72
KaTauasbl)» '
13.10
bubanorexka [JOK
! YIAeBOmEL JIMmue! ! 0 0 E’ig https://m.edso0.ru/863e6870
20.10
bubanorexka [JOK
8 HykseuHoBsie kucinotrel. ATO 1 0 0 g;ig https://m.eds00.ru/863e6d5¢
Kontpomsnas padora Ne 1 mo Teme: «X ecKa 10.11
9 HTpOJbHAs padora Ne 1 mo Teme: «Xumudeckas 1 1 0 11.11

OopraHu3anusa KJICTKI»

05.11



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
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17.11

10 Hctopus u metons! uzyuenus kinetku. Knerounas teopust. 0 18.11 Bubnmnoreka [TOK
KireTka Kax IeJI0CTHAs KHBasi CHCTEMa 12'11 https://m.edso00.ru/863e6e88
(e ool e, uoaroman o 24 Do tox
1 _I/I6OB I/IygaKTe I/ITI‘/';pr[o MUK OCKO?[OM Ha FO’TOBLIX ’ 0.5 19.11 https://m.eds00.ru/863e6ff0
P P 5 P ' https://m.edsoo.ru/863e716¢
MHUKpOITpEnapaTax u ux OMHCAHHUE
01.12
bubaunoreka [JOK
12 OOMeH BelecTB Wik MeTaboInu3M 0 géﬁ https://m.eds00.ru/863e766¢
08.12
13 dorocunre3. XeMOCHHTES 0 09.12 BH6H_HOTeKa LOK
03.12 https://m.edsoo.ru/863e7c98
15.12
14 OHepreTuiecKuii 0OMeH 0 16.12 BH6H_H0TeKa LIOK
10.12 https://m.edsoo.ru/863e7aae
JKuzHeHHbIH UK KIeTKu. Jlenenue kinetku. MUTos. 22.12 Bubmiorexa [[OK
15 JlaboparopHas padora Ne 3 «HabmromeHne MUTO3a B KIIETKaxX 0.5 23.12 .
https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpEIIKa JIyKa Ha TOTOBBIX MHUKPOIIpEenaparax» 17.12
16 Buocunres Oenka. Peakiys MaTpu4HOro cuHTe3a 0 ggg bubmotexa LIOK
) 2 4' 12 https://m.edsoo.ru/863e796e
12.01
bubanoreka [JOK
17 Tpancmsps — Guocunres denka 0 5:81 https://m.eds00.ru/863e796e
19.01
bubanoreka [JOK
18 Hexnerounsie GpopMbl )KU3HH — BHPYCHI 0 5281 https://m.eds00.ru/863e7540
" 26.01
Kontponsras padora Ne2 mo teme : "Kierka - mienoctaas bubnuoreka I[JOK
19 " 0 27.01 .
JKHBas CHCTEMa 28.01 https://m.edsoo.ru/863e7f4a
02.02 bubanorexka [JOK
20 DopMBbI Pa3MHOKEHHS OPTaHU3MOB. Meito3 0 03.02 https://m.edsoo.ru/863e81b6
04.02 https://m.edsoo.ru/863e831e
21 Onmonomsopense. TaGoptropean pators N 4 cHysese 05 1002 Bubmiorexa LIOK
’ - ' ' https://m.edsoo.ru/863e81b6
CTPOCHHUSI TIOJIOBBIX KJIETOK HA TOTOBBIX MUKPOIPENapaTax» 11.02
22 WHanBrAyaIbsHOE Pa3BUTHE OPTaHM3MOB 0 16.02 bubmorexa LIOK
FHBHLY p P 17.02 https://m.eds00.ru/8638436
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18.02

23 ['eHeTHKa — HayKa O HACIEICTBEHHOCTH U U3MEHYHUBOCTH 0 gigg bubmuorexa OK
25,02 https://m.edso0.ru/863e862
16.03
24 3aKOHOMEPHOCTH HACJIE0BaHUS TPU3HAKOB. 0 03.03 Bubmoreka [IOK
MoOHOrHOPHIHOE CKPEIIUBAHHE 0 4' 03 https://m.edsoo.ru/863e8878
23.03
o5 JurubpunHoe ckpenyBaHue. 3aKOH HE3aBHCUMOTO 0 10.03 bubaunoreka [JOK
HACJIeI0BaHUs IPU3HAKOB 11'03 https://m.edsoo.ru/863e89a4
CueruieHHOE HaclIe0BaHUE MPpU3HAKOB. JlabopaTopHas 06.04
26 pabora Ne 5 «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U 05 17.03 bubmmoreka [TOK
JIMTHOPUTHOTO CKPEHUBAHUSI Y APO30(HIBI HA TOTOBBIX ' 18.03 https://m.edsoo.ru/863e8c60
MUKPOIPEnapaTax»
13.04
27 I'enetuka nona. HacnenoBanre Mpu3HAKOB, CUEIUIEHHBIX C 0 24.03 bubaunoreka [JOK
TI0JIOM 25'03 https://m.edsoo.ru/863e8c60
N3menuuBocTs. HenacnencrBeHHass U3MEHYUBOCTD. 20.04
28 JlabopaTopHas pabora Ne 6. M3yuenne MogudukamoHHON 05 07' 04 bubnunoreka I[JOK
HW3MEHYHBOCTH, TIOCTPOCHUE BAPUAIIMOHHOTO Psijia U ' 08'0 4 https://m.edsoo.ru/863e8efe
BapHALIMOHHON KPUBOW» '
Hacnencreennas usmenuuBocts. Jlabopatophas padora Ne 27.04
29 7. «AHanu3 MyTanuii y 1po30(uiibl Ha FOTOBBIX 0.5 21.04 Eg%};ﬁ?ﬁscﬁﬂﬁ/s&e%m
MHKpOITpenaparaxy 22.04 ps.im. )
30 Teneruka uenoseka . O6o0ILIEHHE 1O TEME 0 gggi bubanoreka [JOK
"HacnecTBeHHOCTh U M3MEHYUBOCTH OPTaHH3MOB" 29'0 4 https://m.edso0.ru/863e8d78
18.05
31 HroroBas koHTponbHas pabora Ne3 0 05.05
06.05
25.05 bubanorexka [JOK
32 CernexIus Kak HayKa U IIpOLEecC 0 15.85 https://m.eds00.ru/863e9214
13.05 — )
N 19.05 bubmmoreka IIOK
33 MeTo/pl ¥ JOCTHIKEHUS CENEKIH PACTCHHUH U JKUBOTHBIX 0 20.05 https://m.eds00.ru/863e9214
34 BrOTEeXHONOrUsI KaK OTPACIh MPOU3BOACTBA 0 bubmorexa LIOK

https://m.edso0.ru/863e9336
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
* buonorus, 10 knacce/ [Taceunuk B.B., Kamenckuii A.A., Pyénos A.M. u apyrue /Ilox pex.
[Taceunuka B.B., AknnonepHoe oOuiectBo «M3narensctBo «lIpocBenienue»

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. buonorus B cxemax u tadimax / F0.A.Cagosanuenxo, A.1O. Honmesa. — M.: Dxcemo, 2019.
2. buonorus. EI'D u OI'D. Pazaen «3Bomtonust oprannueckoro Mmupay. Teopusi,
TPEHHUPOBOYHBIE 3aaHusl: yaeOHO-MeTomaeckoe nocoodue /A.A. Kupunenko. — 6-e uz.,1o1m. -
PocroB w//1: Jlernon, 2018.

3. buonorus. EI'D u OI'D. Paznen «Okonorusy». Teopus, TpeHUPOBOYHBIC 3a/IaHUS: y4€OHO-
MeTtoaudeckoe nocooue /A.A.Kupunenko. — 4-e uzz.,nom. - Pocros u//: Jlernon, 2018.

4. buonorus. EI'D. Paznen «'eneruka». Teopusi, TpEHUPOBOUYHBIE 3aJaHUs: y4eOHO-
MeTonueckoe mocooue /A.A. Kupunenko. — 10-e uzn., ion. - Pocros u//1: Jlernon, 2018

NUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://school-collection.edu.ru/- exuHas koyteKkIus UPPOBBIX 0OPA30BATEIBHBIX PECYPCOB
www.bio.1september. ru — I'azera «buonorus» «IlepBoe ceHTIOps»;

WWW.nature.ru - HaydHble HOBOCTH OHOJIOTHH;

http://college.ru/biologiya/ - oTkpbITHIi KOJIEK: Bronorusi.;
http://www.darwin.museum.ru — rocyaapcTBeHHbIi J|apBUHOBCKHIT My3ei;
http://fcior.edu.ru - dbenepanbHbIi EeHTP HHPOPMAITHOHHO-00PA30BATEIBHBIX PECYPCOB
(®LHOP);

WWW.MNI.goVv.ru - caT ¢ rocygapcTBeHHON nHpopManueii MuHICTEpCTBa IPUPOTHBIX
pecypcoB PD;

www.nrc.edu.ru/est/r4/ - Bruonorndeckast KapTHHA MHpA.






