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IHOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMMbl MO OMOJIOTUU TEOPETUYECKYIO OCHOBY JJISI ONPENEICHUs MOIX00B K
dbopMupOBaHHIO coAepkaHHs yueOHOro mpeamera «bHONOTHA» COCTAaBWIIM: KOHIIETITyaJbHBIE
nonoxenuss ®PI'OC COO o B3auMOOOYCITOBICHHOCTH IIEJICH, COACP)KAHUS, PE3YIbTaTOB OOYYCHHS
TpeOOBaHUN K YPOBHIO TOJTOTOBKM BBIMTYCKHUKOB, TOJIOKEHHS 00 OOMMX WENSX W MNPUHIUNAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeaHero oomiero odpasoBanus B Poccuiickoit
Odenepannu, a TakKe MOJIOKEHUS O crierupuke OMoaoruu, e€ 3HaYeHUH B MO3HAHUH >KUBOW MIPUPOJIBI U
o0ecreueHnr CyIIEeCTBOBaHUS 4ejoBeueckoro ooOmiectBa. CoOracHO Ha3BaHHBIM IOJOXKEHHSIM,
OTIpeJIeJIeHbl OCHOBHBIE (DYHKIIH ITPOrPAaMMBI 110 OUOJIOTUH U €€ CTPYKTYpa.

[TporpamMma o 6mooruu Ja€T MpeICTaBICHHE O 1eNsIX, 00 00Imel ctpaTerun 00ydeHus, BOCITUTAHUS
U pa3BUTH 00YyYarOIIUXCS cpeAcTBamMH ydyeOHoro mpenmera «buonorus», onpenenser o0si3aTeIbHOE
MPEeIMETHOE COJIEp)KAHUE, €ro CTPYKTYpPY, paclpeaelicHHe MO pa3jenaM U TeMaM, PEKOMEHIYyeMYIO
MOCJIeIOBATEIBHOCTD N3YUEHHs YIeOHOT0 MaTepraia ¢ y4éTOM MEKIPEIMETHBIX M BHYTPHUIIPEAMETHBIX
CBA3EH, JIOTMKH 00pa30BaTEIbHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEW 00yUYarOIIUXCsl.

B mporpamMe mo OMONOTMH TakXe YYHUTHIBAIOTCA TPeOOBaHHS K IUIAHUPYEMBIM JHYHOCTHBIM,
MeTamnpeIMETHBIM U IPEIMETHBIM pe3yibTaTaM oOyueHus: B (GOPMHUPOBAHUHM OCHOBHBIX BUIOB y4eOHO-
MO3HABATEIBHON  JIEATENbHOCTH/YIeOHBIX JIEHCTBUN OOy4YaromMXCsl IO OCBOCHHUIO COJCpPKAHUS
OMOJIOTHYECKOTO 00pa30BAHUSI.

B nporpamme no 6uonoruu (10 kmaccel, 6a30BbI YpOBEHB) pealn30BaH MPUHILUI IPEEMCTBEHHOCTH
B M3Y4YEHHH OMOJIOTHH, OJarofaps 4eMmy B Hel MpOCMaTpUBAETCS HAIIPABICHHOCTh Ha PAa3BUTHE 3HAHUH,
CBSI3aHHBIX C ()OPMHUPOBAHMEM €CTECTBEHHO-HAYYHOI'O MMPOBO33PEHHS, IIEHHOCTHBIX OpHUEHTAIUil
JUYHOCTH, 3KOJOTHYECKOr0 MBIIUIEHUS, NPEICTABICHUNA O 3I0pOBOM 00pa3e >KU3HU U OepeXHbIM
OTHOILICHHEM K OKpYyXkarolei npupoaHoi cpeze. [loaTomy Hapsaay ¢ uzydeHueM oOI1e0M0I0rHYecKIX
TEOpUH, a TaKKe 3HAHUW O CTPOCHHUM >KHMBBIX CHUCTEM pAa3HOTO paHra U CYIIHOCTH OCHOBHBIX
MPOTEKAIOIINX B HUX IPOLECCOB B MpPOrpamMme MO OHOJOTUHU YJEIEHO BHUMAHHUE MCIOIb30BAHUIO
MOJTYYEHHBIX 3HAHUW B TIOBCEJHEBHOM KW3HM JJIA PEUICHUS MPUKIAIHBIX 3a1ad, B TOM YHUCIE:
npoUIaKTUKKU HACIEACTBEHHBIX 3a00JeBaHMI 4eIoBeKa, MEAUKO-TEHETHUECKOTO KOHCYIbTUPOBAHUS,
00OCHOBAHHUS SKOJIOTMYECKH 11eJIeCO00Pa3HOro MOBEICHHs B OKpYXKarollled MpUpOIHOH cpejie, aHaIu3a
BIIMSIHUST XO3SIICTBEHHOM JIESITENIbHOCTH YEJIOBEKa Ha COCTOSHHE TPUPOJHBIX M HCKYCCTBEHHBIX
9KOCHCTEM. YCHJICHHE BHUMaHHUS K MPUKIAIHON HaMpaBIEHHOCTH ydeOHoro mpenmMera «buomorus»
MPOJUKTOBAHO HEOOXOTUMOCTBIO OOECTIeueHUs] YCIOBHM ISl pElIeHHUs] OJHON M3 aKTyalbHBIX 3a]ad
IIKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHUs, KOTOpas HpeirnonaraeT (GopMUpOBaHHE Y OOyYaroIIUXCs
CIOCOOHOCTH aJJalTUPOBATHCS K U3MEHEHUSIM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpemHero o0Iiero oopasoBaHusl 3aHUMAET BaxxHOe MecTo. OHa oOecreunBaeT
(dbopMupoBaHHE y 00yYaIONINXCs MPEJCTABICHUN O HAYYHON KapTHHE MHpa, PAcUIupsieT U 00001maeT
3HaHUSA O KMBOW TpHUpOJE, €€ OTIIMYUTENBHBIX MPHU3HAKAaX — YPOBHEBOH OpPraHM3allMd W HBOIIOLUU,
CO3/1aéT YCJIOBUSA JJIsi: TO3HAHMSI 3aKOHOB >KMBOM MpHpoabl, (opMupoBaHus (QYHKIHOHAIBEHOU
IPaMOTHOCTH, HAaBBIKOB 37J0pOBOro M 0e30macHOro obpasza KHU3HHU, SKOJIOTMYECKOrO MBILIUICHHUS,
LIEHHOCTHOT'O OTHOILIEHUS K KUBOW IIPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHre OMOJOTUST UMEET TaKKe IS PEIICHUs BOCIUTATEIBHBIX M Pa3BUBAIONINX 33]a4
cpenHero oOmero oOpa3oBaHMs, COIUMAIM3auKu oOydwaromuxcs. M3ydenue Ouosnorum obOecrieunBacT
yclioBus 1151 GOpMHUPOBAHUS UHTEIIEKTYa IbHbIX, KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HAaBHIKOB,
ACTETHUYECKON KYIBTYpPBI, CIIOCOOCTBYET MHTETPAIIMM OMOJOTHYECKUX 3HAHHWH C MPEACTABICHUSIMU U3
IPYTUX Y4eOHBIX MPEAMETOB, B YaCTHOCTH, (U3MKH, XUMUU U Teorpaduu. Ha3BaHHBIE TIOIOXKEHUS O



IpeJHa3sHauYeHUH y4eOHOro mnpeamera «bHOJIO0rus» cOCTaBUIM OCHOBY Ul ONPEAENCHHs MOAXOI0B K
0TOOPY U CTPYKTYPHPOBAHHUIO €TI0 COAEPKAHUS, IPEJCTABICHHOTO B IIPOrpaMMe o OMOJIOTHH.

OTt60p conmepxkanusi yueOHOTO TIpenMeTa «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MMO3HITHI
KYJIBTypOCOOOpa3HOTO MOIX0/1a, B COOTBETCTBUU C KOTOPHIM 00YYaIOUIHECcs JOKHBI OCBOUTH 3HAHUS U
YMEHUS, 3HAYUMbIE U1 (OPMHUPOBAHUSA OOIIEH KYJIbTYpBI, ONpPENENAIONNe aJAeKBAaTHOE MOBEICHUE
YeJI0BEKA B OKpY’Karollel MpUpOAHOM cpelie, BOCTpeOOBAHHBIE B IOBCEHEBHOM )KU3HU U MPAKTHUECKON
nesrenbHOCTH. Ocoboe MecTo B 3TOM cUCTeMe 3HAHUM 3aHMMAIOT 3JIEMEHTHI COZIEp)KaHUs, KOTOphIE
CITy’)KaT OCHOBOH /1751 (OPMHUPOBAHUS MPEJCTABICHUNA O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE
MHUpa M UEHHOCTHBIX OPHEHTAIMSX JUYHOCTH, CHOCOOCTBYIOUIMX TYMAaHH3aUUU OHOJOTHYECKOTO
oOpa3oBaHus.

CTpyKTypHpOBaHUE COEPKaHUs y4eOHOro MaTepuala B IporpaMMe 1o OMOJIOrMH OCYLIECTBIEHO C
y4€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTENLHBIX OCOOCHHOCTSAX JKMBOW HMPUPOIBI, O €&
YPOBHEBOI OpraHu3allid U 3BOJIOLUHU. B cOOTBETCTBHM € 3TUM B CTPYKType Yy4eOHOro mnpeamera
«buosnorus» BeLIEIECHBI CIENAYIOLINE COAEPKATENbHbIE TMHUM: «bHoIorus Kak Hayka. MeTo sl Hay4HOro
no3HaHus», «Kinerka kak Ouosormyeckas cucrema», «OpraHusM Kak OHOJIOTMYECKas CHUCTEMay,
«CucremMa 1 MHOroo0Opasue OpraHM4ecKoro Mupa», «IBOJIOLUS KUBOW MPUPOABD, «IKOCUCTEMBI U
MIPUCYIINE UM 3aKOHOMEPHOCTH.

Ienp u3ydenus yuebHoro npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIaJIeHHE 00YJarOIUMUCS
3HAaHUSIMH O CTPYKTYPHO-(PYHKIIMOHAIBHOM OpraHu3alyy )XHUBbIX CUCTEM Pa3HOTO paHra U NpuoOpeTeHune
YMEHUH UCTOIB30BATh ATH 3HAHUS I TPAMOTHBIX JCHCTBUI B OTHOIIEHHH OOBEKTOB )KUBOH MPUPOJIBI
U PELIEHUS Pa3IMYHbIX KU3HEHHBIX IPOOJIEM.

JlocTrkeHue e u3ydeHus yueOHoro npenmera «buonorus» Ha 6a30BOM ypoBHE 00eCHeUnBaeTCs
pELICHNEM CIIENYIOIINX 3aau:

OCBOEHHE OOY4YalOIMMUCSA CHUCTEMBbl 3HAaHUM O OHOJIOTMYECKUX TEOpHSIX, YUEHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIaX, CIY)KalUX OCHOBOH [UIisl (popMHpOBaHMS MpEACTaBICHUN O
€CTeCTBEHHO-HAyYHOW KapTHMHE MHpa, O METOJaX HAy4YHOro IO3HAHUs, CTPOEHHH, MHOTOOOpazuu U
0COOEHHOCTSIX KHUBBIX CUCTEM Pa3HOI'0 YPOBHS OpPraHU3alMH, BBIJAOIINXCS OTKPBHITUSAX M COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHU;

(dbopMupoBaHHE y 00yUarolUXCcsl O3HABATEIbHBIX, UHTEIUIEKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEM
B IIpOILIECCE aHA/IM3a JAHHBIX O MYTAX Pa3BUTHUA B OMOJOIMM HAay4yHBIX B3IJISAOB, HAEH U MOIXOJOB K
W3YYEHHIO JKUBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3alLluu;

CTaHOBJIEHHE Y 00y4aromuxcsi oOLeil KyabTyphl, pyHKIIMOHAIBHON I'PaMOTHOCTH, Pa3BUTHE YMEHUM
OOBSCHSTH U OIICHUBATD ABJICHUS OKPY)KAIOIIEr0 MUpPa KUBOM MPUPOABI HA OCHOBAHWY 3HAHUHU U OIIBITA,
MOJTyYEHHBIX TPU U3YyYEHUU OUOJIOTHH;

¢dopmupoBaHre y OOy4aroIMXCs YMEHUI MIUIIOCTPUPOBATH 3HAu€HHE OHMOJOTMYECKHX 3HAHUN B
MIPAKTUYECKONH JESATENIbHOCTH YeJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOS KIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJIIOBEKOM KMBOM MPHUPO]IbI, HEOOXOJUMOCTH
Oepe’KHOr0 OTHOIIEHUS K HeH, coOMIofeHUS 3TUYECKHX HOPM MPH TNPOBEACHUM OHOJIOTMYECKHX
HCCIIEIOBAHNH;

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JJISl MOBBIIIEHUS YPOBHS IKOJIOTMUYECKOH KYIbTYpBHI,
1 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHHE TTPUOOPETEHHBIX 3HAHUM U YMEHUN B MOBCETHEBHOM KU3HU JIJISl OLIEHKH MOCIEACTBHMA
CBOEH JESTEIbHOCTH 110 OTHOLIEHHIO K OKpY’Kalollel cpesie, COOCTBEHHOMY 370pOBbI0, 000CHOBaHHE U
coOmoienne Mep nporiIakTHKA 3a00I€BaHU.

B cucreme cpeanero obmiero obpasoBanusi «buonorusy», uzydyaemas Ha 6a30BOM YPOBHE, SBISETCS
00s3aTeNIbHBIM Y4EOHBIM TPEIMETOM, BXOISALIMM B COCTaB MpeaMeTHOH obnactu «EcTtecTBeHHO-
Hay4YHBbIE IPEIMETHD.



Jlnst m3ydeHus Kypca OMosioruu oTBoauTces 34 daca- 1 yac B HEJEIO

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

Bbuonorus kak Hayka. CBsi3b OMOJIOTHHU ¢ OOIIECTBEHHBIMU, TEXHUUECKUMH U JPYTUMH €CTECTBEHHBIMH
HayKaMH, Gpuiaocodueid, STUKOMN, ICTETHKON U npaBoM. Posis Gnosioruu B OpMHUPOBAHUM COBPEMEHHOM
Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJIOTrHYEeCKUX HaYK.

Metoabl TO3HAaHUS JKUBOM TPUPOAbI (HAOMIOJEHHME, OHKCIEPUMEHT, OIMCaHHue, HW3MEpEHue,
KJaccu(uKanus, MOICTMPOBAHNE, CTATUCTUYECKAsi 00pabOTKa JaHHBIX ).

JdemoHcTpamum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, /. Yorcon nu ®@. Kpux.

TaOmuie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON IPUPOJIBI».

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

[Ipaktuueckas pabora Ne 1. «Vcnonp3oBaHue Pa3IUYHBIX METOJOB MPU U3YUCHHH OHMOIIOTHYECKUX
O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3ALMA.

Xusble cuctembl (OMOCHCTEMBI) KaK NMpeAMET U3ydeHHUs Ouosoruu. OTIMYUE XKUBBIX CHUCTEM OT
HEOPraHU4YeCKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U WX pazHOOOpasue. YPOBHHM OpraHH3alui OWOCHCTEM: MOIEKYJISPHBIN,

KJICTOYHBIN, TKaHEBBIH, OpraHU3MEHHBIN, MO YJIIIHOHHO-BUI0BOM, HKOCUCTEMHBIN
(OnoreoneHoTHYeCKUil), OMOChHEPHBIN.
JdemoncTpanum:

Tabnuue! u cxembl: «OCHOBHBIE TPU3HAKH KHU3HU», «Y POBHU OPTaHU3ALMH KUBOH IPUPOIBI».

Ob6opynoBanue: monaens mosekyibsl JJHK.

Tema 3. XumMuueckuii cOCTaB  CTPOEHUE KJIETKH.

XVMMHYECKUI COCTaB KJIETKU. XUMHUYECKHE DJIEMEHTBI: MAKPOIEMEHThI, MUKPOJIEMEHTHI. Bona n
MUHEPAJILHBIE BELIECTBA.

@OyHKIMH BOJbI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepxanne ocMoTHuecKoro 6anaHca.

benku. CocraB u crpoeHue OenkoB. AMHHOKHUCIOTHI — MOHOMepbl OenkoB. Hesamenumble u
3aMEHUMbIE aMUHOKHMCIOTHl. AMUHOKHCIOTHBIH COCTaB. YPOBHHM CTPYKTYPbI OEIKOBOH MOJEKYJIbI
(mepBUYHAas, BTOpPHYHAs, TPETHYHAs W YETBEPTHYHAS CTPYKTypa). XUMHUYECKUE CBOMCTBa OEJKOB.
buonoruueckue GpyHKIuu 6EIKOB.

depMeHThl — Onoornyeckrue katanu3aropbl. CTpoeHne QpepMeHTa: akTUBHBIM IIEHTpP, CyOCTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTiinuus GepMEeHTOB OT HEOPTaHMUECKUX KaTalu3aToOpOB.

VYraeBojbl: MOHOCAaxapuabl (III0K03a, prb03a 1 Ae30Kcuprub03a), Tucaxapusl (caxaposa, J1aKTo3a) U
noJTcaxapuasl (Kpaxmai, TIIHKOTEH, 11eJUT0103a). bruomornueckue GyHKIIUN yTIEBOIOB.

Jlununel: Tpurnuuepuabl, ¢ochonunuabl, crepouabl. [uapodunsHO-rUAPOPOOHBIE CBOICTBA.
buonornueckue QyHkiuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OEJIKOB W JIMIHMIOB KAaK HCTOYHHUKOB
SHEPTrUH.

Hyxkneunoseie kucnotel: JIHK n PHK. HykneoTu bl — MOHOMEpPBI HYKJIEMHOBBIX KUCTOT. CTpoeHuE 1
¢byaxunn JIHK. Ctpoenne u pynkuu PHK. Bugst PHK. AT®: ctpoenue n hpyHkmmm.

[utonorus — Hayka o kierke. Kietounas Teopust — mpuMep B3aMMOJACHCTBHS UIeH U (HaKTOB B
Hay4YHOM IT03HAHUU. METO/1bl U3yUEHUS KIETKH.



Knerka kak nenoctHas xuBas cucrema. OOmue npu3HaKky KJIETOK: 3aMKHYTas HapykKHasi MeMOpaHa,
mosnekyinbl JIHK kak reHeTrdeckuii anmapar, cucTeMa CUHTe3a Oelka.

Tunsl kneToOK: 3yKapuoTuyeckas U npokaproTuueckass. OCOOEHHOCTH CTPOEHUs MTPOKAPUOTHUECKON
kiuetku. Knerounas crenka Oakrtepuil. CTpoeHHE SyKapUOTHYECKOH KieTKH. OCHOBHBIE OTJIMYMS
PacTUTEIbHOM, KUBOTHOM U TPUOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHas CTEHKa, TIJIMKOKAINKC, HX (QYHKLUU.
[Tna3marudeckas memOpaHa, e€ cBoiicTBa U pyHkuuu. Llutornasma u e€ opranonsl. OqHOMEMOpaHHbIE
opraouasl kiuetku: OIIC, anmapar ['onbaxku, nuzocomsl. IloayaBTOHOMHBIE OpPraHOMIbBI KIIETKH:
MUTOXOHAPHH, IIacTUAbL. [Iponcxoxienrne MUTOXOHIPUI U TutacTua. Buasl mnactua. HememOpanusie
OpPraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIH LIEHTP, LEHTPUOJIM, PECHUYKH, KIyTUKU. DyHKIHUU
OpPraHOUJOB KIETKU. BriroueHus.

Snpo — perynsaTopHbIil HeHTp KieTku. CTpoeHue sijpa: sepHas 000J049Ka, Kapuoria3Ma, XpoMaTuH,
SIPBILIKO. XPOMOCOMBI.

Tpancnopt BelecTB B KIIETKE.

JdemoHcTpanum:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIanu, M. lneitnen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M.
VYunkusnc, P. ®panknun, K. M. bap.

Huarpammsl: «PacnpeneneHne XMMUYECKMX JJIEMEHTOB B HEKMBOM Ipupone», «PacmpenencHue
XUMHMUYECKHX 3JIEMEHTOB B KUBOU NPUPOLICH.

Tabmuuer 1 cxemsl: «llepuomndeckas TabnuIa XUMHYECKHX 3JIEMEHTOB», «CTpOeHHE MOJIEKYJIIbI
BOJbI», «brocuHTe3 Oenka», «CtpoeHne Monekynbl Oenka», «CtpoeHue ¢epmentay, «HykienHoBbIe
kucinotel. JJHK», «Ctpoenue monekyinbl AT®O», «CtpoeHue 3yKapuoOTHUECKOW KIETKW», «CTpoeHue
KUBOTHOM KIIETKH», «CTpOEHHE DPACTUTENBHON KIETKW», «CTpOeHue NPOKapUOTHYECKON KIIETKH»,
«CTpoeHue sypa KIeTKW», «YTIeBOAb», «JIUmuabD».

O6opynoBaHue: CBETOBOM MHKPOCKOM, 00OpYIOBaHHE JJIsi TIPOBEICHUSI HAOIIOJEHUN, N3MEPEHUH,
HKCHEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, ’KUBOTHBIX U OaKTEpPHUATIbHBIX KIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGoparopnas pabora Ne 1. «/3ydyeHne KaTanMTUYECKON aKTMBHOCTHM (PEPMEHTOB (Ha IpHUMEpe
aMuJIa3bl WIKA KaTanaas3bl)y.

JIaGopatopHnas pabota Ne 2. «/3yueHune CTpOEHHUs KJIETOK PACTEHHM, )KUBOTHBIX U OaKkTepuil 1moA
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OIMUCAHHEY.

Tema 4. /KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BemlIecTB, WJIM MeTaboiau3M. AcCUMIIALUS (IJIaCTUYECKUH OOMEH) M JIUCCUMUIISIIIUS
(oHepreTHyeckuii 0OMeH) — JIBe CTOPOHBI €AMHOTO IMpolecca MeTabonu3ma. Poib 3aKOHOB COXpaHEeHUs
BEIIECTB M SHEPIMH B IOHUMaHUU METa00I13Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOPHBIA U reTepoTpodHbIil. Poib ¢pepMeHTOB B 0OMEHE BElEeCTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.

®otocunte3. CeroBast U TeMHOBas (a3bl poTocuHTe3a. Peakiuu dotocunresa. IpdekTuBHOCTH
¢dorocunTesa. 3HaueHne (HOTOCHHTE3A IS )KU3HU Ha 3emiie. BiusiHue ycinoBuii cpesibl Ha POTOCUHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHMH.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIINe OaKTepun. 3HaYeHNUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIle.

DHepreTuyeckuii 0OMeH B KileTKe. Paciiensenne BemecTB, BbICTICHNE U aKKyMYJIUPOBaHHE SHEPTUU
B KJIETKE. DTarbl 3HepreTuueckoro oomena. I mukonus. bpoxenue u ero Buzpl. KucinoponHnoe okucieHue,
WU KietoyHoe apixaHue. OxucnutenbHoe ¢ocdopunupoBanue. DPGHEKTHBHOCTh SHEPTETHIECKOTO
oOMeHa.

Peakiun matpuuyHoro cunresa. ['enermueckas mHpopmauus u JIHK. Peanmuszanms renermueckoit
uHpopManuu B KieTke. [ eHeTH4ecknuil Ko U ero cBorcTBa. TpaHCcKpunuus — MaTpuuHbliid cunte3 PHK.



Tpancnaums — OuocuHTe3 Oenka. DTanbl TpaHcasauuu. KogupoBaHue aMUHOKHUCIOT. Ponb pubocom B
O6uocuHTe3e OenKa.

Hexnerounsie ¢dopmbl xu3Hu — BUpycbl. Hctopust oTkpbeitusi BupycoB ([I. W. VBanoBckwmii).
OCoOEHHOCTH CTPOCHHUS U KU3HEHHOTO LIMKJIa BUPYCcOB. bakrepuodaru. bonesnu pacteHuit, 5kuBOTHBIX
Y 4€JIOBEKa, BbI3bIBaeMbIe BUpycamu. Bupyc ummynozaedunura uenoseka (BUY) — Bozoyaurens CITN/1a.
OOpaTHast TpaHCKpUIIIUS, peBepTaza U UHTerpasza. lIpoduiakThka pacnpoCTpaHEHHS BHPYCHBIX
3a00JIeBaHUH.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuip! 1 cxeMbl: «TUIbl TUTaHUY», «MeTaboau3m», «MUTOXOHAPHU», « DHEPTrETUICCKUNA OOMEHY,
«Xmoporacty, «®orocunresn, «Ctpoenue JJHK», «Ctpoenue u pyHKIMOHHpOBaHUE TeHa», «CUHTE3
Oenkay, «['enernueckuil koa», «Bupyce», «bakrepuodarn», «CTpoeHHe U KU3HEHHBIN IMKJI BHpYCa
CIINda, 6axrepuodaray, «Pemmukanus JHK».

Ob6opynoBanue: moaenu-anruukanuu «Yasoenue JIHK u Tpanckpumnius», «buocunres Oenkay,
«CTpoeHue KieTku», Moenb cTpykTypsl JTHK.

Tema 5. PasMHoOKeHHe U MHANBHAYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Knetounslif K1, WK )KU3HEHHBIN UK KieTkd. MaTepdaza u muto3. [Iponecchl, nporekaronye B
untepdaze. Pernmukanusa — peakuust matpuunoro cunreza JJHK. Ctpoenue xpomocom. XpoMOCOMHBIH
Ha0Op — KapuoTHIL. J{UIJIONUTHBIN U TalIOUIHBIH XpOMOCOMHBIE Ha0ophl. XpoMmaTuabl. L{luTonornyeckue
OCHOBBI Pa3MHOKE€HHUS U UHAUBUIYaJIbHOTO PA3BUTHUS OPTaHU3MOB.

Henenue xkietku — muto3. Cragun Muto3a. [Iporeccsl, npoucxonadinue Ha pa3HbIX CTaAUAX MUTO3A.
buonoruueckuii cMbica MUTO3A.

[IporpamMmmupyemas rubenb KJIETKH — alonTo3.

®opMbl pa3MHOKEHHSI OPraHU3MOB: OecIoyioe U 1ojioBoe. Buibl 6ecronoro pa3MHOXKEHHUS: I€JICHUE
HaJBOE, MOYKOBAaHHE OJIHO- M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHME, BEreTATHBHOE Pa3MHOKEHUE.
HckyccTBEHHOE KIIOHMPOBaHUE OPraHU3MOB, €70 3HAUYEHUE NI CEJIEKIIUH.

ITonoBoe pa3MHOXKEHHE, €r0 OTINYUSA OT OECHoI0ro.

Metios. Craguu meitosa. [Iporeccsl, npoucxosinme Ha cTaausx meiosa. [loBegeHne xpoMocom B
Mmeno3se. Kpoccunrosep. bronornuecknii cCMbIC M 3HaYEHUE MEN03a.

I"ameTorenes — mporecc 06pa3oBaHUs MOJOBBIX KJIETOK Y dKHBOTHBIX. [10JI0BBIE JKeTe3bl: CEMEHHUKH
u snyHukd. OOpazoBaHME M pa3BUTHE TMOJOBBIX KIETOK — ramer (CHepMaTo3ou]l, SHIEKIeTKa) —
criepMaTtoreHe3 u oporeHe3. OCOOEHHOCTH CTPOEHHUS AULEKIIETOK U CIepMaTo30110B. OmiI010TBOPEHHE.
[TapTenorenes.

WupuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpHOreHe3). ITarlbl
SMOPHOHAIILHOTO PAa3BUTUSL Y IO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTpyJISALMs, OpPraHOTeHes3.
[ToctomGpuoHanbHOe pa3BuTHEe. THUMNBI  MOCTIMOPHOHAIBHOIO  PA3BUTHUS: MpPAMOE, HENpAMOe
(MmunHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CTIOCOOHBIE BBI3BIBATH BPOXKIEHHbBIE
YPOACTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTa U Pa3BUTHSL.

JdemoHcTpaumnu:

Tabnuibl 1 cxembl: «DOPMBI PA3MHOKEHUS OPTAHU3MOBY, «J|BOWHOE OITOOTBOPEHUE Y IIBETKOBBIX
pacteHmii», «BereratuBHoe pa3MHOXEHHE pacTeHMil», «JleneHue kieTku Oaktepuit», «CTpoeHue
MOJIOBBIX KJIETOK», «CTpoeHue xpoMocombl», «Kierounwiit nukm», «Pemnmukamus JTHK», «Mwuto3y,
«Meino3», «IIpssmoe u HempsiMoe pa3BUTHE», «l'aMeTOreHe3 y MIICKONMUTAIONIUX W YEJIOBEKAY,
«OCHOBHBIE CTaIUN OHTOTEHE3AY.

ObopynoBaHue: MUKPOCKOI, MUKpoIipenapathl «CriepMaTo30Mabl MIIEKOIUTAIOIIETOY, «SIHIeKIeTka
MieKonurTammero», «KapuokuHe3 B KIETKaX KOpPEIIKa JIyKa», MarHUTHas MOJENb-alIlIuKaus
«Jlenenue knetkny», moxens JJHK, Moxens meTadazHoit XpoOMOCOMBEI.



JlabGopaTopHble M NIPaKTHYECKHE PA0OTHI:

JlabopaTtopHas pabora Ne 3. «HaGmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax».

JlaboparopHast pabota Ne 4. «3ydeHue cTpOeHHUs MOJOBBIX KIETOK HAa TOTOBBIX MUKPOTIpErapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[IpenMer u 3amaun reHetuku. Mcropus pa3BUTHSA TeHETHKU. Pollb LUTONOTMU U SMOPUOJIOTHU B
CTaHOBJICHMHM Te€HETHKHU. Bkian poccuickux M 3apyOeKHBIX yYEHBIX B pa3BUTHE I€HETHKH. MeToIbl
FEHETUKU  (TUOPUIONIOTUYECKUM, IIUTOTCHETUYECKUM, MOJEKYJIsIpHO-TeHeTnYecKuil). (OCHOBHBIE
reHETUYEeCKUE MOHATHUS. [ 'eHeThuuecKkasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpeIluBaHui.

3aKOHOMEPHOCTH HACJIeOBaHUsl NPU3HAKOB, ycTaHOBiIeHHble [. Mengenem. MonoruOpuanoe
CKpelllMBaHue. 3aKOH eIMH0-00pa3usi TuOpUI0B MepBOro nokosieHus. [IpaBuino goMuHupoBanus. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [loiHOE U HEMOJIHOE JOMUHUPOBAHHKE.

JurubpuaHoe ckpeluBaHuEe. 3aKOH HE3aBUCHMOTO HAclie[JOBaHUs IMpU3HAKOB. LluTorenernueckue
OCHOBbI ~ TUTHMOPHIHOTO  CKpelIMBaHUs.  AHamu3upylollee  CckpemuBaHue.  Vcmonb3oBaHue
aHAJIM3UPYIOIIETO CKPEIIMBaHUS JIJIs ONPeIeJICHHsI TEHOTUIIA OCOOH.

CuerieHHOE HaclieZjoBaHue pu3HakoB. Pabora T. Moprana 1o crersieHHOMY HaclIeI0BaHHIO TCHOB.
Hapymenue cuenyienus reHoB B pe3ysibTaTe KpOCCUHTOBEPA.

XpOMOCOMHas TEOPHs HACJIEICTBEHHOCTH. [ eHeTHUecKne KapThl.

I'enetnka mnosa. XpoOMOCOMHOE OIpeAeNeHue IMoia. AYTOCOMbI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHbie Opranu3Mbl. HacnenoBanue npru3HakoB, CHEIIIICHHBIX C TTOJIOM.

N3menunBocTh. BuUIbl M3MEHUMBOCTU: HEHACIEICTBEHHAas M HacieacTBeHHas. Ponb cpenbl B
HEHACJEACTBEHHON  HM3MEHYUBOCTH. XapakTepuctuka  MOAU(PUKAIMOHHON WU3MEHYHUBOCTH.
Bapuaunonsbslii psig v BapuauvoHHas KpuBasi. Hopma peaknuum npusHaka. KonnuecTBeHHblE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(DUKAIIMOHHON H3MEHYHNBOCTH.

HacnencTBennas, wian reHOTUNUYECKasi, M3MEHUMBOCTh. KoMOMHATHBHAS W3MEHYMBOCTh. Meiio3 u
MOJIOBOM TpolleCC — OCHOBa KOMOMHATHBHON WM3MEHYMBOCTH. MyTallMoOHHAas HW3MEHYHUBOCTb.
Knaccudukanus wmyTanuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBbIe. YacToTa M TPUYUHBI MYTaIUil.
Myrtarensnsie (akTopbl. 3aKOH TOMOJOTMYECKHUX psJIOB B HacjiencTBeHHOM wuzMeHunBoctu H. U.
Basuinosa.

BuesaepHast HaCIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/Ibl TEHETUKH YETIOBEKA: T€HEATOTHYECKUM,
OJIN3HEIOBBIN, IMTOTEHETHYECKUN, OMOXUMHUYECKHH, MOJIEKYyIsIpHO-TeHeTnuuecknii. CoBpeMeHHOE
onpe/ielIeHUE TeHOTHUTIA: TTIOJITHOTEHOMHOE CEeKBEHHPOBaHUE, TEHOTUITUPOBAHUE, B TOM YHCJIE€ C TIOMOIIBIO
[TI[P-ananmu3a. HacneacTBeHHble 3a00JIeBaHUs YeIOBEeKa: TeHHBIE OONIE3HU, OONIE3HU C HACIEACTBEHHON
MPEIPacIOIOKEHHOCTRI0, XPOMOCOMHBIE ©Oone3nu. CoMaTH4ecKne U TEeHepaTHBHBIE MYTAIlUH.
CrtBosoBbIe KJIEeTKU. [IpuHITMIIBI 370pOBOTO 00pa3a KWU3HH, TUATHOCTUKH, MPOMUIAKTUKN U JICUCHUS
reHeTH4YecKux 06ose3Heil. Mennko-reHeTuyeckoe KOHCYIbTHpOBaHUe. 3HaUeHHE MEIUIIMHCKON FeHETUKHU
B MIPEIOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUI YETTOBEKA.

JdemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3s, C. C. UerBepukos, H. B. Tumodees-Pecorckmii, H.
. BaBuiios.

Tabmuiel 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IUTOTEHETHYECKas OCHOBa», «3aKOH
paciierieHusi M €ro I[HUTOTCHETHUYECKass OCHOBa», «3aKOH YHCTOTHI Tamer», «JlurubpumHoe
CKpELIMBaHUE», «uTonornueckue - OCHOBBI ~ JAMTMOPUIHOTO  CKPEUIMBAHUS», «Meno3s»,
«B3aumojelicTBHE aJUIEIbHBIX T'€HOB», «I['€HeTHYeCKHe KapThl PAaCTEHUW, JKUBOTHBIX M YEJIOBEKa»,
«['eneruka nomnay, «3aKOHOMEPHOCTU HACJIEAOBAHUS, CIIEIUICHHOTO C MOoJoMy, «KapruoTumsl yenoBeka u
KUBOTHBIX», «BUabl M3MEHUHMBOCTHY, «MoaupukannoHHas W3MEHYUBOCTHY, «HacnmemoBanue pesyc-
dakTopay, «'eHeTukKa rpymi KpoBu», « MyTallMOHHAsS U3MEHYUBOCTH).



ObopynoBanue: MOJEJIH-aNIINKalu1 «Monorubpuanoe CKpELIMBAaHUEY, «Hemnonnoe
JOMUHUpOBaHUE», «JlurubpuaHoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3zoduna» (Hopma, mytaruu GopMbI KpPbUILEB U OKpacku Tena), repbapuii «Iopox
IIOCEBHON».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlaboparopuass pabGora Ne 5. «l3ydeHue pe3yiabTaTOB MOHOTHMOPHAHOTO U JUTUOPHUIHOTO
CKpEIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

Jlaboparopuass pabora Ne 6. «M3ydenne MOIUDUKAIMOHHOW W3MEHYHBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 myranuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpEnapaTax.

[IpakTuueckas padora Ne 2. «CocTaBieHue 1 aHaIu3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekius Kak HayKa U MPOLECC. 3apOKJICHUE CeNeKINU U fomectukanus. Yuenue H. . BaBuiosa o
LEHTPax MPOUCXOKICHHUS U MHOT000pa3us KyIbTypHBIX pacTeHH. LIeHTpbI IPOUCX 0K ACHUS TOMAIITHUX
XKUBOTHBIX. COpT, MOpO/Ia, IITAMM.

CoBpeMeHHbIE METO/BbI CelIeKIIMU. MaccoBbI M MHIUBUYalbHbIH OTOOPHI B CEJIEKLUU PACTEHUHN U
KUBOTHBIX. OLlEHKa 3KcTepbepa. bIM3KOpPOJACTBEHHOE CKpeIlMBaHME — MHOpUAMHI. YucTas JHMHUA.
CkpeniBanue 4YMCTHIX JHUHUN. ['ereposuc, miam rubpuaHas cwia. HepoacTBeHHOE CKpellMBaHUE —
ayropunuur. OtnanéuHas rulpuauszanus U e€ ycnexu. VCKycCTBEHHBI MyTareHe3 M IOJIy4eHUe
MOJIMILIONO0B. JIOCTHKEHUSI CEIEKIUU PACTEHU, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buoTtexHonorus kak orpaciib IpoU3BOJICTBA. [ eHHas MH)KeHepHsl. DTallbl CO3JaHUs PEKOMOMHAHTHOMN
JIHK u tpancrennbix opranu3moB. Kierounast nnxkenepusi. Kinetounsle KyiabTypbl. MUKpOKIIOHAIBHOE
pa3MHO)KeHue pacteHuidl. KinoHupoBaHue BbICOKOIPOAYKTUBHBIX CEIbCKOXO3MCTBEHHBIX OPraHW3MOB.
Okosnorudeckue U atndeckue npoodnemsl. 'MO — reneTnyecku MOIUGUIMPOBAHHBIE OPraHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHoOB.

Tabmuuel u cxemsl: kapta «LIeHTpbl NMPOUCXOXKICHUS M MHOr000pasusi KyJIbTYpPHBIX DPacCTEHHUN»,
«[Topoasl mOMamIHMX >KUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHHil», «OTaanéHHas Trubdpuan3anus»,
«Pabotel akagemuka M. @. MBanosay, «llomummonaus», «O0BeKTE OHOTEXHOJIOrUN», «KieTouHble
KYJIbTYpPBI ¥ KIIOHUpOBaHue», «KOHCTpynpoBaHHe U IEPEHOC T€HOB, XPOMOCOM.

OO6opynoBaHue: MYJSDKU IUIOAOB M KOPHEIUIONOB JTUKUX (OPM M KYJIbTYPHBIX COPTOB PAaCTEHHI,
repbapuii «CesnbCKOX035HCTBEHHBIE PACTEHUS.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

Okckypeust «OCHOBHBIE METO/IBI U IOCTHXKEHHS CENIEKIIUU PACTEHUH 1 )KUBOTHBIX (Ha CEIEKIIMOHHYIO
CTaHIUIO, IUIEMEHHYIO ()epMy, COPTOUCIIBITATENIbHBIA Y4aCTOK, B TEIUIMYHOE X035 CTBO, 1a00paTopuio
arpoyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBbI

CornacHo ®I'OC COO, ycTaHaBiIMBarOTCs TpeOOBAHUS K pe3yJibTaTaM OCBOEHUS 00yUYaIOLUMUCS
MporpamMM CPeIHETo O0IIero 00pa30BaHMS: JHIHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType NTMYHOCTHBIX pe3yJbTaTOB OCBOCHHU MpeameTa «bHonorusy BeIICIEHBI CICIYIOLIHE
COCTABIISIIOLIME: OCO3HAHNE 00YUYAIOIIMMHUCS POCCUICKON IPpa)1aHCKOM MJICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH M CAMOOIIPEICICHUIO0, HATUYHE MOTUBAIIMU K 00y4EeHUIO OMOJIOTHH,
IIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXJCHUH JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEH M



UCTOPUUYECKHUX TPaaAUuLUil pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH 00Y4aroIuXcs
PYKOBOJICTBOBATbCS B CBOECH JEATENBHOCTH LEHHOCTHO-CMBICIOBBIMHM YCTAHOBKAaMH, IPUCYILIHMHU
cucTeMe OMOJIOIMYECKOro O0pa3oBaHMs, HAJIMYUE HSKOJIOTMYECKOTrO IPaBOCO3HAHMA, CIIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHUS NpenmeTa «buonorus» 1ocTuraroTcs B €AMHCTBE yU4eOHOM U
BOCIIMTATEIbHON EATEIBHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMU POCCUNCKAMU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKMMHU M J1yXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, NPHUHATHIMM B OOILNECTBE NpaBUIAMU HU
HOpMaMU IOBEACHUS U CIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS,
pa3BUTHsA BHYTPEHHEH NO3ULMM JUYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY M IIPaBOIOPAJIKY,
YeJIOBEKY TPY/1a U CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'0 YBa)KE€HHsI, 0€PEAKHOI0 OTHOILEHUS K KYJIbTYPHOMY
HacJIeIUI0 M TpaJulMusIM MHOrOHAalMOHaNbHOro Hapona Poccuiickoii @Penepauuu, nOpupoie u
OKpY>Karollen cpelie.

JInuHOCTHBIE pE3yJAbTaThl OCBOEHHUS YydeOHOro mnpenMera «buosOrus» IOKHBI OTPaXKaTh
TOTOBHOCTb M CHOCOOHOCTh OOY4YarOUIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTpEHHEH
NO3ULMEN JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OPHEHTALMi, MO3UTUBHBIX BHYTPEHHUX YOCKICHHH,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOLIECTBa, PAaCIIMPEHUE KU3HEHHOIO
OIbITAa M OIbITA JEATEIBHOCTU B IPOLECCE PEATU3alUM OCHOBHBIX HAIPABICHUN BOCIUTATEIBLHOU
JESATEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh TPAXKIAHCKOW MO3MIMK O0YYaroIIerocsi Kak akKTUBHOTO W OTBETCTBEHHOTO
YJIeHA POCCUICKOro 0011ECTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEHN, YBa)KEHUE 3aKOHA U ITPABOIIOPSIKa;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM 1€ATEIbHOCTH IIPU CO3/1aHUM YUEOHBIX IIPOEKTOB, PELLIEHUU
y4eOHBIX M MO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUU OMOJIOTMUECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTbh ONPENENATh COOCTBEHHYIO MO3UIMIO MO OTHOLICHHIO K SIBJICHUSIM COBPEMEHHOM
KHU3HU U OOBACHATH €€;

YMEHHUE Y4YUTHIBATh B CBOMX JEHCTBHUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJEHCTBUS
JOJIeH ¢ pa3HbIMU YOEXKICHUSIMH, KYIbTYPHBIMU [IEHHOCTSIMU U COL[UAJIBHBIM TTOJI0KEHHEM;

TFOTOBHOCTb K COTPYJHUYECTBY B IPOLIECCE COBMECTHOT'O BBIITOJIHEHUS YUEOHBIX, TO3HABATEIbHBIX
U HCCIEI0BATENbCKUX 3a/1a4, YBaKUTEJIBHOIO OTHOIIEHHS K MHEHHMIO OMIOHEHTOB MpH O0OCYKICHUU
CIIOPHBIX BONPOCOB OMOJIOTMYECKOTO COJCPKAHNUS;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKON NEATENBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS

c(OPMHPOBAHHOCTH POCCUICKON IPaXTaHCKOM UIEHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iiepe PoauHOI, rop10CTH 3a CBOM Kpaii, cBOXO PouHy, CBOM SA3BIK U
KYJIbTYpY, IPOIUIOE U HACTOSIIIEE MHOIOHAIIMOHAIIBHOTO Hapoaa Poccny;

LIEHHOCTHOE OTHOIICHHWE K MPHUPOJHOMY HACIEAMIO M TMaMATHUKAM MPUPOJBI, JTOCTHKEHUSIM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CMOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKMX YU€HBIX B CTAHOBJIEHHE WU pa3BUTHE OHOJIOTHH,
MMOHMMAaHUs 3HAYeHUs OWOJIOTUM B MO3HAHUM 3aKOHOB IPUPOJIbI, B )KM3HHU YEJIOBEKa U COBPEMEHHOTO
00II1eCTBA;

uzelHas yoe:xIEHHOCTb, TOTOBHOCTD K CIY)KEHMIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €ro
cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX IIEHHOCTEH POCCUIICKOTO HAPO/Ia;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OIIGHWBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTUPYICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;



OCO3HaHHWE JIMYHOTO BKJIa/la B IOCTPOECHHE YCTOMYUBOTO OYAyILEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSAM, CO3IaHHI0 CEMBH Ha OCHOBE OCO3HAHHOI'O
MPUHATUSA EHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaaulIUsIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIIEGHHWE K MHpPY, BKIIOYAsh AICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLICHHIA;

IMOHUMAaHHE SMOLMOHAIIBHOIO BO3ACHCTBUS XKUBOM IPUPOABI U €€ EHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BUJAX HUCKYCCTBa, CTPEMJICHUE MPOSIBIATH KayecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GOPMHUPOBAHUA KYJIbTYPbl 310POBbSi U 3MOLMOHAIBLHOTO
0J1aronoJryyus:

MOHMMAaHUE M pealu3alus 37J0pOBOro M 0e30macHOro oOpasza Ku3HU (30pOBOE MHUTAHHE,
COOJIFOZICHHE TUTHEHWYECKUX TMPaBWJI M HOPM, COAJaHCUPOBAHHBIM PEXHM 3aHATHH M OTABIXA,
perynspHas ¢u3nueckas aKTUBHOCTH), OEpeXKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAHUE IEHHOCTH MPAaBWJI WHIWBUIYAIBHOTO U KOJUJICKTUBHOTO O€301aCHOTO MOBEICHUS B
CUTYAIHIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAaHUE MOCIIEJCTBUI U HENPUATUS BPETHBIX TPUBBIYEK (YIIOTPEOICHHSI AIKOT OIS, HAPKOTHUKOB,
KYpeHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYly, OCO3HaHHE IIEHHOCTH MAaCcTEPCTBA, TPYI0JII00HE;

FOTOBHOCTh K AKTHBHOM JE€ATEIbHOCTH TEXHOJIOTMYECKOM M COLMAJIbHOW HaIPaBJICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITEIBHO BBIMOIHITH TAKYIO ACSITEIbHOCTD;

WHTEpEC K pa3UuuHbIM cdepaMm MpoPEecCHOHAIBHOW JIEATEbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BAHMIO HA MIPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

9KOJIOTUYECKH I€JIeCO00pa3HOe OTHOIICHUE K MPUPO/Ie KaK UCTOUYHUKY KU3HU HA 3emiie, OCHOBE
€€ CyIlIeCTBOBaHMS,

MOBBILIIEHUE YPOBHS IKOJIOTMYECKOM KyNIbTYphI: IPHOOPETEHHE OMBITA MJIAHHPOBAHUS MTOCTYIIKOB
1 OIIEHKU UX BO3MOXHBIX MOCJIEICTBUI JIJIS1 OKPYKAIOILEH CPeIbl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble MPU M3YUYCHUH OWOJOTUU 3HAHWUSA M YMEHHS TPHU
pelieHnr MpoOieM, CBSI3aHHBIX C PAIMOHAIBHBIM TPUPOJIONOIL30BaHNEM (COONIOICHNE TPaBUII
MOBEJICHUsI B IMPHUPOJIC, HAMPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B JSKOCHCTEMAX, OXPAaHY BHJIOB,
IKOCUCTEM, OMoChephl);

AKTUBHOE HEINPUITHE ECUCTBUI, MPUHOCAIIUX BPEA OKPYXAIOIIEH MPUPOJHON Cpele, yMEHHUE
MPOTHO3UPOBATh HEOMATONPUSTHBIE JKOJIOTUYECKHE TMOCIEACTBHS MPEAIPUHUMAEMBIX NEHCTBUI U
MpeA0TBpaIaTh UX;

HaJU4He Pa3BUTOTO YKOJIOTHIECKOTO MBITTUICHHS], YKOJIOTHIECKOM KYIbTYPHI, ONBITA ACATEIHHOCTH
OKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHsS  PYKOBOJCTBOBAThCS HMMH B  TO3HABaTEIHHOM,
KOMMYHUKATUBHOM M COLMAJIbHOM MPAaKTHKE, TOTOBHOCTH K YYAaCTHIO B MPAKTUYECKOH NEATETbHOCTH
AKOJIOTUYECKON HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JAHMAJIOTe KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJHUKYJIHTYPHOM MUDE;



COBEPIICHCTBOBAHHE SI3BIKOBOM M YMTATEIBCKOM KYJIBTYphl KaK CPEIICTBA B3aUMOACHCTBUS MEXKIY
JFOBMH Y TIO3HAHHS MUDA;

MOHMMaHue crenuukn OWOoJIOTMM KaK HayKd, OCO3HaHus e ponu B (QopMUpPOBAHUU
paMOHATFHOTO HAYYHOT'O MBILIUICHUS, CO3JJaHUN LEJIOCTHOTO MPEACTaBICHUSI 00 OKPYKAIOLIEM MHUpE
KaK 0 eTUHCTBE MPUPOJIBI, YSIIOBEKA M OOIIECTBA, B TO3HAHUY MTPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUU
poOJIEM COXPaHEHUS PUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWOJIOTUH JUTSI COBPEMEHHON IUBHIIM3AIUK: 00ECIICYeHUsI HOBOTO
YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JIaHUE TEPCICKTHBHBIX OHOTEXHOJIOTHA, CIIOCOOHBIX pEIIaTh
pecypcHbIe MPoOIeMBbl Pa3BUTHS YEIIOBEYECTBA, MOMCKA MMYTEH BBIXOJAa U3 TJI00ATBHBIX SKOJIOTHYECKUX
npobieM M oOecredeHHs Mepexoja K YCTOMYMBOMY pa3BHTHIO, PAlMOHAILHOMY HCIOJIb30BAHHIO
MPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH,

3aMHTEPECOBAHHOCTh B IIOJIYUCHUU OWOJOTMYECKHX 3HAHWK B MEISIX MOBBIMICHUS O0OMIeih
KYJIBTYpPBI, €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, KaK COCTABHOW 4acTH ()YHKIIMOHAIHLHOU TPaMOTHOCTH
oOyuatomuxcsi, GopMUpyeMoit Mpu U3y4eHUU OHOJIOTHH;

MOHUMaHKE CYIIHOCTH METOOB TIO3HAHUS, UCTIOIb3yEMbIX B €CTECTBEHHBIX HAayKaxX, CIOCOOHOCTH
WCIIOJIb30BaTh TOJyJdacMble 3HAHHS JUIS aHAIM3a W OOBSCHCHUS SBJICHHA OKPYKAIOIIETO0 MHUpAa U
MIPOUCXOJSIIINX B HEM M3MEHEHUH, YMEHHUE JellaTh 0OOCHOBAaHHBIC 3aKJIFOUCHUS HA OCHOBE HAYYHBIX
(haKTOB M UMEIOIIUXCS JIAHHBIX C IEIIBIO TIOJTYYCHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIBHO UCIIOJIB30BaTh OMOJIOTMYECKUE 3HAHMS ISl PEIIeHHs TpoOseM B
pEATbHBIX KU3HEHHBIX CHTYAITUIX;

OCO3HAaHWE IIEHHOCTH HAyYHOW JIEATEIHPHOCTH, TOTOBHOCTh OCYIICCTBJIATH TIPOCKTHYIO U
UCCIIEIOBATEIBCKYIO JESTEIbHOCTh HHUBHUIYaIbHO U B TPYIIIIC;

TOTOBHOCTh U CIIOCOOHOCTh K HEIPEPHIBHOMY OOpA30BaHUIO U CaMOOOPa30BaHHIO, K AKTUBHOMY
MOJTYYCHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUU C )KU3HCHHBIMU TTOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yabTaThl OCBOSHHUS Y4eOHOTO MpeameTa «bruonorusy BKIOYA0T: 3HAYHNMbIe
s (HOpMHUPOBAHHMS MHPOBO33PEHMSI OOYYAIOMIMXCS MEKTUCIUIUIMHAPHBIE (MEXIpeaIMETHBIC)
oOIIeHayYHBIE TTOHATHUS, OTPAKAIONIME IIETOCTHOCTh HAYYHOW KapTHHBI MHUpPa M CHENHU(UKY METOJOB
MO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SIBICHHUE, TPOIIECC, CUCTEMA,
HAy4YHBIA (aKT, MPUHIIUI, THUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, MCCIEIOBaHUEe, HaOII0/IEeHNE,
U3MEpEeHue, OSKCIEePUMEHT M JpyTruxX), yHUBEpCaJbHble YydeOHble JeWCTBUS (MO3HABaTEIbHbIE,
KOMMYHHMKaTHUBHBIE, PETYJISTUBHBIE), oOecrieunBaroniie popmupoBaHue GyHKIIMOHATBHON IPaMOTHOCTH
U COLMAJIbHOM KOMIETEHIMH OOYydYaroluXcsl, CIOCOOHOCTh OOYYaromMXCsl MCHOJb30BaTh OCBOEHHBIE
MEXIUCHUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAaHWUS ¥ YyHUBEpPCAIbHbIE YydeOHBbIE JEWUCTBUA B
MO3HABATEIHHON M COIMAILHOMN MPAKTUKE.

MeTtanpeamMeTHble pe3yibTaThl OCBOCHHS MPOTPAMMbI CPEAHEro 001ero o0pa3oBaHMs TOJIKHBI
OTpaXkaTh:

OBi1aieHNe YHHMBEPCAJIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYecKHE T CTBHUS:

CaMOoCTOSITENIbHO (POPMYJIUPOBATh U aKTyaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIOJIb30BaTh NPU OCBOEHUHU 3HAHUI MPUEMBI JIOTMYECKOTO MBIIUIEHUS (aHaiau3a, CHUHTE3a,
CpaBHEHUS, KiIaccu(uKauu, 0000IICHNUS), PACKPBIBATH CMBICT OMOJIOTUYECKUX MOHSATUHN (BBIIEISATH UX
XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATH CBS3U C IPYTHMH MTOHATHSIMH);

OTIpEeCIIATh LU JIeATENbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX TOCTHKEHHS, COOTHOCUTh
PE3yNbTaThl JEATEILHOCTH C TOCTABICHHBIMU LEISIMH;

WCIOJIb30BaTh OMOJOTHYECKHE MMOHATHS ISl OOBsICHEHUS (DAKTOB U SIBIICHUH KUBOW MPUPO/IBI;



CTPOUTH JIOTUYECKHE PACCYXICHHS (MHAYKTHBHBIC, NEIYKTHBHBIC, MO0 aHAJOTWH), BBISIBISATH
3aKOHOMEPHOCTH M TMPOTHBOPEUUS B PAacCMATPUBAEMbBIX SIBICHUSX, (OPMYIHPOBATH BBIBOIBI H
3aKITIOYCHUS;

MPUMEHSITh CXEMHO-MOJICIIbHBIE CPEJCTBA JUISl TPEICTABICHHS CYIIECTBEHHBIX CBS3ed U
OTHOIICHUH B U3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKXkKe MPOTUBOPEUUN pa3HOTO poja,
BBISIBIICHHBIX B PA3JINYHBIX UHPOPMAIMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIAH PEUICHHS MPOOJIEMBI C YY4ETOM aHAM3a WUMEKOIIUXCS MaTCPUAIBHBIX U
HEMaTepUaIbHBIX PECypPCOB;

BHOCHUTH KOPPEKTHUBBI B JCATCILHOCTD, OIICHUBATH COOTBETCTBHE PE3YyJIbTATOB IICIISIM, OICHUBATh
PHICKH TTOCIIE/ICTBUI NI TEITLHOCTH,

KOODJMHUPOBaTh W  BBIIOJHATH pPabOTy B  YCJIOBUSAX PEaJbHOrO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:

BJIAJICTh HAaBBIKAMH YYEOHO-HCCIICJIOBATEIIbCKOH M MPOCKTHOH JIEATEIbHOCTH, HABBIKAMU
paspereHus mpoosieM, ClTIOCOOHOCTRI0 M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY ITOUCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3aJ1a9, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

UCIOJIb30BATh PA3JIMYHBIC BHJIbI JICITEIBHOCTH [0 TIOJYYCHHUIO HOBOTO 3HAHHS, €ro
WHTEPIPETAINHU, TPEOOPA30BAHUIO ¥ IPUMEHEHHUIO B YUCOHBIX CHTYAllUsAX, B TOM YHCJIC TIPU CO3JaHUU
Y4eOHBIX U COITUATBHBIX TPOSKTOB;

dbopMUpOBAaTh HAYYHBIA THI MBIIUICHUS, BJIQJCTh HAYYHOH TEPMHHOJIOTHCH, KITFOYCBBIMU
MOHATUSIMHU M METOAMU;

CTaBUTH U ()OPMYITHPOBATH COOCTBEHHBIE 3a/1a41 B 00PA30BATEIBHOM JCSITEITBHOCTH U KHU3HEHHBIX
CUTYaITUsX;

BBISBJISATH MTPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyalU3UPOBATh 3ajady, BBIIIBUTATh THIOTE3Y €€
pellleHrs, HaXOAUTh apTyMEHTHI JUIS JOKa3aTeNbCTBa CBOMX YTBEP)KICHHUM, 3a/JaBaTh MapaMmeTpbl U
KPUTEPUU PEIICHUS;

AQHAJIM3MPOBATH IMOJYYCHHBIC B XOJIC PEIICHHS 3a/1adll PE3YJIbTAThl, KPUTHUYCCKH OIICHUBATH WX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

JaBaTh OLEHKY HOBBIM CHUTYAI[USM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIIECTBIISTh IIEJICHANIPABICHHBIM TOUCK TEepeHoca CpPEACTB M CIOCOOOB JEWCTBHUS B
PO eCCUOHABHYIO CPENy;

YMETh IMePESHOCUTD 3HAHUS B MTO3HABATEIIBHYIO M MIPAKTHYECKYIO 00JIACTH KU3HEACITSILHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE UJCH, TpeiaraTh OpUTrHHAIBHBIE TTOIXO0/IbI U PEIICHHUs, CTABUTh MPOOIEMBI U
3aJ1a4M, JOITYCKAIOIUe aJIbTEPHATUBHBIC PEIIICHHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(PopManuu (TekcTe ydeOHOro mocoOus, HayqyHO-
MOMYJISIPHOM TUTEpaType, OMOTOTHUECKUX CIIOBAPSIX U CIPABOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHeTe), aHATM3UPOBATh WH(POPMAITUIO PA3TUYHBIX BHJIOB W (OPM TPEICTABICHUS, KPUTHYCCKU
OIICHUBATH €€ JIOCTOBEPHOCTh W HEMPOTHBOPEIHBOCTH;

(hopMyIHUpOBaTh 3aMPOCHI U MPUMEHSTH Pa3IHMUHbIE METO I IIPU TIOUCKE U 0TOOpE OMOIOTHYECKOM
nH(popManuy, HEOOXOAUMOM JIJIsl BBIMIOTHEHUS YIeOHBIX 3aa4;

npuoOpeTaTh  ONBIT  HCIOJB30BaHHUA  WH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTHIA,
COBEPIIECHCTBOBATh KYJIBTYPY aKTUBHOTO UCTIOIh30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAJIbHYIO (POPMY MpeACTaBICHUSI OMOTOTHYECKOW MHPOPMALUU
(cxembl, TpaduKH, TUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTOe);



HCIOJIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPe/ICTBA MpuU padoTe ¢ Ouonoruueckoi nHpopmamueii:
MIPUMEHATh XUMHYECKHUE, (GU3NIECKUE U MAaTEMaTHICCKHE 3HAKH U CUMBOJIBI, PopMyIIbl, a0OpeBHaTypy,
HOMEHKJIATYpYy, UCIIOJIb30BaTh U MPEe0Opa3OBbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH;

BJIaJICTh HAaBBIKAMH PACIIO3HABaHMS W 3aAIIUTHl MHPOpPMALUHU, UH(POPMAIIMOHHON 0€30MacHOCTH
JMYHOCTH.

OBiajeHne yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMMU:

1) oomenne:

OCYIIECTBISATh KOMMYHHMKAIIMA BO BCEX cdepax >XKU3HU, aKTUBHO YYaCTBOBATH B TUAJIOTE WU
IMCKYCCHH TI0 CYIIECTBY OOCYKIaeMoOil TeMbl (yMEHHE 33/aBaTh BOMPOCHI, BBHICKA3bIBATH CYXKACHUS
OTHOCHUTEJILHO BBIIMOJIHEHUS MpelaraeMoi 3a/1aui, yYUThIBaTh UHTEPECHI U COTJIACOBAHHOCTH MO3UIHIMA
JPYTUX YYACTHUKOB JIMAJIOTa UM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIICHHS, NMOHMMATh 3HAYCHHWE COLMAIBHBIX 3HAKOB,
NPENOChIIIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyallMid, yMETh CMST4aTb KOH(DIUKTBI U BECTH
MIEPETOBOPBL;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOILEHUS U B3aWMOJCUCTBUSA, MOHUMATh HAMEPEHUS APYTUX
JIOCH, IPOSIBIIATH YBOKUTEILHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH popme hopMynrpoBaTthb
CBOU BO3PaXKCHUS;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHAsI 1eSiITeJIbHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIECTBA KOMaH/IHOW W MHIUBUAYAJILHONU paOOTHI IPU PEIICHUU
OMOJIOTHYECKON mpoOsieMbl, OOOCHOBHIBATh HEOOXOAMMOCTH MPUMEHEHHS TPYNIOBBIX  (opMm
B3aMMOJICICTBUS MPU PEeLICHUH Y4eOHO 3a1a4;

BBIOMpATh TEMaTHKy W METOAbl COBMECTHBIX JEHUCTBUH ¢ y4y€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)KI0TO WICHA KOJUIEKTHBA;

MIPUHUMATH IIETTH COBMECTHOH JeSITeTLHOCTH, OPraHU30BBIBATh M KOOPIMHUPOBATH JIEHCTBHS 110 €€
JOCTHI)KEHHUIO: COCTaBJIATh IJIaH JIEHCTBMM, paclpenensTb poilud ¢ Y4ETOM MHEHHH Y4YacTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paboOTHI;

OLIEHUBATh KAueCTBO CBOETO BKJIAZa M KAKIOrO yYaCTHMKAa KOMAaHIbI B OOIIMI pe3ylbTaT 110
pa3paboTaHHBIM KPUTEPUSIM;

npe/ularaTb HOBBIE TPOEKThI, OLEHMBATh MJEH C MO3UIMHU HOBU3HBI, OPHUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHUECKOE IMOBENECHHE B PA3NIMYHBIX CHUTYAIMSIX, TPOSIBIISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OgiaieHne YHUBEPCAIbHBIMH PeryJssTHBHBIMH el CTBUAMU:

1) camoopranm3amnus:

WCTIOJIH30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISBIICHHUS MPOOJIEM M MX PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIHIX;

BbIOMpPAaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUN LIEJEeBbIE U CMBICIOBBIE YCTAaHOBKHM B CBOMX
JIEUCTBUSAX M TOCTYNMKax IO OTHOLICHWIO K JKUBOW MPHUPOJE, CBOEMY 3/J0POBBIO U 370POBBIO
OKpYKaroIunX;

CaMOCTOSITEITFHO OCYIIECTBIISATH TIO3HABATENFHYIO JESITEIIbHOCTD, BBISIBIISATH TIPOOJIEMBI, CTABUTH U
(dbopMynHMpoBaTh COOCTBEHHBIE 337]a4ll B 00Pa30BaTENbHOM NEATEILHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENIbHO COCTABJIATh IUIAH pELIeHHUS NPoOIeMbl C Y4ETOM HMMEIOLIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JlaBaTh OLEHKY HOBBIM CUTYAaIHsIM;

pacIIMpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JieNaTh OCO3HAHHBIN BHIOOD, apIyMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;



croco6cTBOBaTH (OPMUPOBAHUIO U MPOSIBICHUIO HTUPOKOM SPYAULINY B Pa3HBIX 00JIACTIX 3HAHUH,
MTOCTOSIHHO TTOBBITIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHTyallUdM, BHOCHTbL KOPPCKTHBBI B JCATCIBHOCTb, OLCHUBATH
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH MO3HABATEJIbHON peduIeKCMH KaK OCO3HAHMS COBEpIIAEMbIX ACUCTBUNA U
MBICITUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUH, HCIIOJIb30BATh MPHUEMBI pediIeKcuu i
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PELLICHUS;

YMCTb OLICHUBATHh PUCKHU U CBOCBPEMCHHO NPUHUMATDL PCHICHUSA 110 UX CHUKCHUTO,

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB ACITEIbHOCTH;

3) npuHsATHE CeOsI U APYTrUX:

IMpUHHUMATh 06651, IIOHUMas CBOM HEAOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTUBEI U apIYMEHTBI IPYIUX IIPU aHAJIU3€ PE3YIbTaTOB AEATEILHOCTH,

MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BHUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOr0 YeJIOBEKa.

IHNPEAMETHBIE PE3YJBTATbBI

[IpenmerHbie pe3ynbTathl ocBoeHuss mporpamMmmbl COO mo Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue as yueOHoro npeaMera «bruonorusy HaydyHble 3HAHUSI, YMEHHS U CIIOCOOBI
JNCHCTBUI 10 OCBOCHHWIO, HWHTEPIIPETAlMA W TPEOOpPA3OBaHUIO 3HAHWM, BUIBI JEATCIBHOCTH I10
MOJIYYCHUIO HOBOTO 3HAHUS M NMPUMEHEHWIO 3HAHWW B Pa3lIMYHBIX YUCOHBIX CHTYalHsIX, & TaKKe B
peaNIbHBIX )KU3HEHHBIX CUTYAIUSX, CBS3aHHBIX C Ouonorued. B mporpamme mnpeaMeTHble pe3yabTaThl
MIPEJICTaBJICHBI M0 TOJaM 00y4YeHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS y4deOHOro mpenmera «buosorus» 6 10 knacce NOIKHBI
OTpaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE M POJTH OMOJIOTHH B CHCTEME HAYTHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U HAy4YHOTO
MHPOBO33PEHHUS, O BKIAJ€ POCCUUCKHX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(YHKITMOHATLHOW TPaMOTHOCTH YeJIOBEKA JUIsl PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHE pACKpBIBATh COACPKAHWE OWOJIOTHUSCKUX TEPMUHOB W IOHSATHH: KHM3HBb, KIIETKQ,
opranusM, MeTabonu3m (0OMEH BelIeCTB M MPEBpAIICHHE JHEPrHH), TOMEOCTa3 (CaMOperyssius),
YpOBHEBAsI OPTaHH3AIUs )KUBBIX CHCTEM, CaMOBOCIPOM3BEACHHUE (PETPOIYKIUs), HACIEACTBEHHOCTD,
U3MEHUYUBOCTbH, POCT M Pa3BHUTHE;

YMEHHE U3JIaraTh OMOJIOTHYECKHE TEOPHH (KJIIETOYHASI, XDPOMOCOMHAs, MyTaI[MOHHAs, [ICHTPaJTbHAS
JorMa MOIEKYIsipHO# Omomnorum), 3akoHbl (I. Mennens, T. Moprana, H. . BaBunosa) u yuenus (o
[IEHTPax MHOT0O0Opa3usi W TMPOUCXOXKICHHs KyNbTypHbIX pacteHuii H. W. BasuioBa), ompenensith
TPaHUIBI UX IIPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHE BJIQJICTh METOJJaMH HAyYHOTO TIO3HAHHS B OMOJIOTHH: HAOJIOJCHUE M OIMHMCAHUE KUBBIX
CUCTEM, IIPOLIECCOB U SBJICHMI, OpraHHW3alUs M TPOBEACHHE OHOJOTHYECKOTO OSKCIIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXKIY HMCCIEAYEMBbIMH BETUYMHAMH, OOBICHEHUE
MOJIYYEHHBIX PE3yJIbTaTOB, MUCIOJIB30BAHHBIX HAYYHBIX TOHSATHH, TCOPHA W 3aKOHOB, YMEHHUE JIeJaTh
BBIBOJIbI HA OCHOBAHUH TTOJIYYCHHBIX PE3YJIBTATOB;

YMEHHE BBIICISATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT H DYKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHM3MOB, OCOOCHHOCTH IIPOILIECCOB: OOMEHA BEIIEeCTB U
MPEBpAIICHUS] JHEPTUM B KIJIETKE, (POTOCHMHTE3a, IUIACTHYECKOTO M HIHEPreTHYecKoro OOMeHa,
XEMOCHHTE3a, MHUTO03a, MeEH03a, OIUIOJIOTBOPEHUS, PA3MHOXKEHUS, WHAUBUAYATLHOTO Pa3BUTHUS
opranusma (OHTOI'€HE3);



YMEHHE MPUMEHSTh MOJTYYCHHbIE 3HAHUS Il 00BSCHEHHUS OMOJIOrMYECKUX MPOLIECCOB U SIBICHUH,
IUIS TIPUHATHS TPAKTUYECKUX PELICHUN B MOBCEJHEBHOW JKU3HU C IEJbI0 oOecreueHus: 0e30MacHOCTH
CBOETO 3/J0POBbSI U 3/I0pPOBbS OKPYXAIOMIMX JIOAEH, COOMIOACHHUS HOPM TIPaMOTHOIO MOBEACHHS B
OKpY’Karollled TMPUPOJHOM cpele, MNOHUMAaHWE HEOOXOAUMOCTH HCIOJIb30BAHUS  JOCTHUIKEHUUN
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJOTHH JIJIsl palliOHAILHOTO MPUPOIOIIOIb30BAHHS

yYMEHHE pelaTh AJIEMEHTapHbIE T€HETUYECKUE 33aJ]aud Ha MOHO- M JAUTMOPUIHOE CKpEeLIMBaHUE,
CIICTJIEHHOE HAacCJelI0BaHUE, COCTABJISITh CXEMbl MOHOTHOPUIHOTO CKpEIIMBAHHS IJs IpeICKa3aHUs
HACJICIOBAHMSI MIPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOJHATD JIA0OPaTOpHBIE M MPAKTHUYECKHE PabOThI, COOMI0AATh MpaBuiIa Ipu padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTUYECKH OLIGHHBAThb M HHTEPHPETHUPOBaTH HHGOPMALUIO OHOJIOTHYECKOIO
coJiepKaHusl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3 PA3IUYHBIX UCTOUYHUKOB (CPEICTBa MAacCOBOM
nH(OpMAaIINY, HAYYHO-TIOMYJISPHBIC MAaTepPHAIIbI), ITHUECKHUE ACTIEKTHl COBPEMEHHBIX HCCIICIOBAHHUI B
OHMOJIOTHH, MEIUIIHE, OMOTEXHOIOTHH;

yMEHHE CO37[aBaTh COOCTBEHHbIEC MHUCHbMEHHbBIEC M YCTHBIE COOOIIEHUS, 00001Iasi OMOIOTUYECKYIO
WH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIh30BaTh MOHSATHIHBIN anmapaT OMOJIOTHH.

[IpenMeTHbIC pe3yNbTaThl OCBOCHHS y4deOHOro mpenmera «buosnorus» 6 11 Knacce NOIDKHBI
OTpaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U PO OMOJIOTHH B CHCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUU COBPEMCHHOH E€CTCCTBCHHO-HAyYHOW KapTHHBI MHpa W HAy4YHOTO
MHUPOBO33PCHHUS, O BKJIAJEC POCCUUCKUX M 3apYOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OWOJIOTHH,
(YHKIIMOHATFHOW IPaMOTHOCTH YeJIOBEKa ISl pEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE PACKpBIBaTh COJAEpKAHHE OHOJNOTUYECKUX TEPMHUHOB M TOHSATHI: BUJ, MOMYJSIUS,
reHO(OH/I, PBOJIOIMS, ABWXKYIIUE CHIbI ((aKTOPBI) IBOJIIOIUHU, MPUCIIOCOOIEHHOCTh OPTaHU3MOB,
BHI000pa30BaHUE, SKOJIOTHUECKHE PaKTOPHI, IKOCUCTEMA, TPOAYIIEHTHI, KOHCYMEHTBI, PSIYIICHTHI, IISTTH
MUTaHM, SKOJIOTHYecKas Mupamuia, OuoreorneHos, onocdepa;

yMEHHE H3JaraTh Ouojoruyeckue Teopuu (dBomroiimoHHas Teopus Y. /lapBuHa, cMHTeTHYeCKas
TEOPHs BOJIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoapiiieBoro cxojctsa K. M. bapa, uepenoBanus
IJIaBHBIX Hamnpasiienui u mytei sBomonnn A. H. CeBepiioa, yuenust o 6uocdepe B. U. Bepranckoro),
OTIPEETISATH TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BJIAJETh METOJaMU HAyYHOTO MO3HAHWS B OMOJOTHH: HAOIIOJEHHE M OMHUCAHUE KUBBIX
CHUCTEM, TIPOIIECCOB M SIBJICHUM, OpTraHM3alusi U TPOBEJICHHE OHOJIOTHYECKOTO JKCIIEPUMEHTA,
BBIIBIDKCHUE THIIOTE3bI, BBIABICHUE 3aBHCHMOCTH MEXIY HCCICIYEeMBIMHA BEIUYHHAMH, OOBICHECHUE
MOJIYYEHHBIX PE3yJIbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX TOHSATHH, TEOPH W 3aKOHOB, YMEHHUE JeTaTh
BBIBOJIBI HA OCHOBAHUU TOyYEHHBIX PE3YyIbTATOB;

YMEHHE BBIJICISITh CYIISCTBCHHBIC IPHU3HAKA CTPOCHHUS OWOJIOTHYCCKUX OOBEKTOB: BHJIOB,
MOMYJISAIUMA, MPOJYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OMOTEOIIEHO30B M JKOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACTEACTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHJI000pa30BaHUA,
MPUCTIOCOOJICHHOCTH OPraHM3MOB, JEUCTBUS HSKOJIOTHYECKHX (DAaKTOPOB HA OPTaHU3MBI, MEpEeHoca
BEIICCTB M TIOTOKAa JHEPTHH B DIKOCHCTEMaxX, AaHTPOIIOTCHHBIX W3MEHEHHWH B JKOCHUCTEMax CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTCOXMMHUSCKUX ITUKIIOB B Onocdepe;

yMEHHE MTPUMEHSTH MOTYYCHHbBIE 3HAHUS 11 O0BSICHEHHS OMOJIOTMYECKUX MPOIIECCOB U SIBICHUIA,
JUTS TIPUHSTHS TPAKTHUECKUX PEIICHU B MOBCEIHEBHOW JKU3HU C IENBI0 O0ecTieueHus: 0e30MacHOCTH
CBOETO 3/J0POBbSI U 3/I0pPOBbS OKPYXAIOMIMX JIOAEH, COOMIOACHHUS HOPM I'PAaMOTHOTO TOBEICHHS B
OKpYJKalome TMPUPOJHON cpene, TOHUMaHWE HEOOXOAUMOCTH HWCIIOJIB30BAaHUS  JIOCTHIKEHUUN
COBPEMEHHOW OMOJIOTHH JIJIsl PAllMOHAIEHOTO MPUPOIOTIOIb30BAHHS,

YMEHHE peliaTh JIEMEHTapHbIE OMOJOTUYECKHIE 3a]]a4i, COCTABIIATH CXEMbI TIEPEHOCA BEIIECTB U
SHEPTUH B dKOocHucTeMax (I[enH MUTaHuUs);



YMEHHUE BBITIOJHATH JJA0OPATOPHBIC U MPAKTUYECKHUE PabOThI, COOMIOAATh MpaBHIa MPU padoTe C
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh W HMHTEPIPETUPOBATh HHGOPMAIHMIO  OHOJIOTHYECKOTO
COACPIKaHUs, BKIIIOYAOIIYIO ICCBAOHAYYHBIC 3HAHUA W3 PA3JIMYHBIX UCTOYHHUKOB (CpCI[CTBa MaccoBOU
uHbOpMalUY, HAYYHO-TIONYJSIPHBIE MaTepualbl), paccMaTpuBaTh TIJIOOANBHBIE 3KOJOTMYECKHE
POOJIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3HIIHIO;

YMEHHUE CO3[1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIIEHUs, 000011ast OMOIOrHYECKYIO
I/IH(i)OpMaI_[I/IIO 13 HECKOJIbBKUX UCTOYHUKOB, 'PAMOTHO HMCII0JIb30BATh HOHATUHHBIN arrapar OHoOJIOTHUU.



TEMATHUYECKOE INTAHUPOBAHUE 10 KJIACC
KoanuecTBo yacon
Ne DJlIeKTpoHHbIe (L1 (ppoBbIE)
HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl Konrpoasusie IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
bu6mmoreka [IOK
1 buonorns kax Hayka 2 https://m.edso0.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmmorexa [TOK
P t https://m.edsoo0.ru/7f41c292
. bubmuorexa [JOK
1 .
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 12 1.0 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 X 1.0
VSHEACSHTCIILHOCTD IICTRH 6 https://m.edso0.ru/7f41c292
PazmHOXeHME M MHIUBUAYAIIBHOE PA3BUTHE bubnunoreka [JOK
5) 3 0.5
OpraHU3MOB https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
H 1.
6 acJIeICTBEHHOCTh M H3MEHYMBOCTh OPTraHU3MOB 9 5) https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
7 . 1 1
Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
Hroro 34 2 4.0
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ITOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoandecTBo yacoB

Ne Jlara m3yuenus JeKTpoHHbIEe LHPPOBBIE
n/ Tema ypoka o0pa3oBaTeJbHBIE PECYPCHI
o Be Kourtp MpakTuy
ero padoTsI paboTsI Mo maany o daxty
Buoaorns kak Hayka- 2 yaca ‘
https://m.eds00.ru/863e6122
1 Kpatkas uctopus pa3BUTHS OHOIIOTHH. 1 07.09.2023 https://m.eds00.ru/863e632a
CyIIHOCTB )KU3HU M CBOMCTBA )KUBOTO. https://m.eds00.ru/863e6122
2 ! 14.09.2023 https://m.edso0.ru/863e632a
JKuBble cCHCTEMbI H HX opraHnvsaunus- 1 vac ‘
3 buonornueckue CHCTEMBI, IPOLECCH U UX U3YYEHUE 1 21.09.2023 https://m.edsoo.ru/863e6564
XHMHYecKHii COCTaB H CTPOeHHe KJIeTKH- 6 4acoB ‘
Bopna u €€ posnb B KU3HENEATENIBHOCTU KIIETKH. https://m.eds00.ru/863e6122
4 ! 28.09.2023 https://m.edso0.ru/863e632a
5 MuH. BelecTBa U UX POJIb KUZHEACATEIbHOCTH KIIETKH. 1 02.10.2023 https://m.eds00.ru/863e6122
o https://m.edso0.ru/863e632a
6 VB.cTtpoeHue 1 3Hau€HUE B )KU3HEAEATENBHOCTH KIETKH 1 05.10.2023 https://m.eds00.ru/863e6564
7 Benku. CoctaB u cTpoeHHE OCIIKOB 1 12.10.2023 https://m.edsoo.ru/863e6b72
depmeHTbl — OHosorHueckue KaranusaTopsl. Jlaboparopuas padora Ne 1
8 «M3y4yeHne KaTaauTHUECKON aKTUBHOCTH (DEpPMEHTOB (Ha MpUMepe aMuiia3bl K 1 0.5 19.10.2023 https://m.edso00.ru/863e6b72
KaTasnasbl)»
9 Hyxniennosele kucnorsl. ATO 1 26.10.2023 https://m.eds00.ru/863e6d5c
10 KreTka Kax 11eJI0CTHas J)KHMBas CHCTEMa 1 1 13.11.2023
Krnerounas memOpana https://m.eds00.ru/863e6122
1 ! 20.11.2023 https://m.edsoo.ru/863e632a
12 Crpoenne kieTky. [luTormmazma, KIETOUHBIH IEHTp, prudocoMbl JL.p. 5. H3yyenue 1 05 9711.2023 https://m.eds0o.ru/863e6564
O0BUICEHUS YUTNONTAZMDL.
MUuUTOXOHIPHUH U TUIACTUABL. OPraHOW bl IBUKEHUS. https://m.edso0.ru/863e6122
13 ! 04.12.2023 https://m.edso0.ru/863e632a
14 CXOJCTBO M OTIIMYHS B CTPOCHHUHU KJIETOK PacTEeHHH, )KHBOTHBIX M IPHOOB. 1 11.12.2023 https://m.eds00.ru/863e6564
Hexunerounsle opmbl sxu3Hu. Bupycsl n 6akTeprodaru https://m.edso00.ru/863e6122
15 1 18.12.2023 :
https://m.edsoo.ru/863e632a
JKu3HeaesaTeIbHOCTh KJIETKH-6 4acoB
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O6meH BCLICCTB U DHCPTHU B KIICTKE.

16 25.12.2023 https://m.eds00.ru/863e6564
17 [Tutanue KIeTKH. JI.p.8L «Obuapyaicenue 6e1Ko8, yeneso008, IUnU08 ¢ NOMOUbIO 05 11.01.2024
KauecmeeHHblX peaxkyuiiy.
18 | AABTOTPOQHOC NUTaHME. XCMOCHHTES. 18.01.2024 https://m.eds00.ru/863e7c98
19 | Cunres benkos B knerke. Tpancaiuna 25.01.2024 https://m.eds00.ru/863e6122
g0 | MKWSHCHHRIH IEII KICTKH. 01.02.2024 https://m.edsoo.ru/863e674e
21 Meitos. JI.P.11. H3yuenue cmaouii metio3a Ha 20mossix Mukponpenap-amax. JLP.12. 05 08.02.2024 https://m.eds0o.ru/863e7dca
H3yuenue cmpoenus noiogvlx Kiemok Ha 20MoGulX MUKPONpenapamax.
PasmHo:xeHHE H HHAUBHUAYAJIbHOC Pa3BUTHE 0pl"aHP[3MOB-3 qyaca
22 I10:1080¢ PasMBOKEHAE  OPrAHHIMOB. 15.02.2024 https://m.edso00.ru/863e81b6 h
WnnuBuayansHoe pa3Butue opranu3mos. JI.P.Ne7 « BrisBieHue npu3HakoB CXO/CTBa
23 3apO/bIIIEH YEOBEKA U IPYTUX MIIEKONH-TAIOUIUX KaK JI0Ka3aTeIbCTBO UX POJICTBA» 0.5 22.02.2024 https://m.eds00.ru/863e796e
24 WNuauBuayanbHOE pa3BUTHE OPraHu3MOB. [10CTIMOPHOHANBHBINA IEPHO/T 29.02.2023 https://m.eds00.ru/863e8436
HaCJ’leﬂCTBeHHOCTb H UBMEHYHUBOCTH OpraHI/ISMOB'9 yacoB
25 Ucropus pa3BuTus reHeTukd. JKu3Hb U JesTebHOCTh . Menaens 07.03.2024 https://m.edso0.ru/863e8436
26 3aKOHOMEPHOCTH HACIIENOBaHUS IPU3HAKOB. MOHOTHOPUIHOE CKPEIIUBAHNE 14.03.2024 https://m.eds00.ru/863e8878
. Henonnoe nomuHupoBaHue. AHaNU3UpYyIOLIee CKpeIlUBaHUEe. [ MmoTe3a YUCTOTHI 71032004 https://m.eds00.ru/863e6122
ramer. e https://m.edsoo.ru/863e632a
28 JL.P.»Pemenne reHeTHYSCKUX 33124 HA MOHO U TUTHOPUIHOE CKPEIIUBAHHEY 0.5 04.04.2024 https://m.edso0.ru/863e674e
https://m.edso0.ru/863e6122
29 Pemenne reHeTHYECKUX 3a/1a4 Ha CLEINIEHHOE HACIEL0BAHUE 11.04.2024 https-//m.edsoo ru/863e632a
30 I'eneruka nona. HacnenoBanue npu3HakoB, CLETIEHHBIX C MTOJIOM 18.04.2024 https://m.edso0.ru/863e6564
N3menunBocTh. Henacnencreennas naMeHInMBoCTh. JlabopaTopHas padora Ne 6.
31 Wzydgenne MotupuKaIMOHHON H3MEHYNBOCTH, IIOCTPOSHUE BAPHALIMOHHOTO Psijia U 0.5 25.04.2024 https://m.edsoo.ru/863e8efe
BapHaLlUOHHOW KPUBOI»
32 [Tpuumasr mytanuii. ComaTndeckne M TeHepaTUBHBIE MYTaIlHH. 05 https://m.edso0.ru/863e6122
JLP.19. «BbIsIBIeHHE U3MEHINBOCTH y 0COOEH OJTHOTO BHIIA» ’ https://m.edso0.ru/863e632a
33 PeseprHbIil ypok. O600meHue mo Teme «HacieIcTBeHHOCTh i N3MEHUYUBOCTh 06.05.2024 https://m.eds0o.ru/863e6564

OpraHmnu3MoOB»

Cenexnusi opraHuzMoB. OCHOBBI 0MOTeXHOJIOTHH- 1 yac
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34 MeToapl ¥ JOCTHKECHHUS CENEKITNH PACTCHUN U JKUBOTHBIX

16.05.2024

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

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34

4.0
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Y4eono-METOANYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buonorus, 11 knace/ [laceunnk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akmmmoneproe obmectBo «3gaTenbetBo «lIpocBemienue» ¢ buomorus /
[Naceunuk B.B., Kamenckuit A.A., PyonoB A.M. u npyrue /Ilox pen. [laceunnka B.B.,

AKHI/IOHepHOG 06HI€CTBO «M3maTenscTBO «HpOCBCHICHI/Ie»

METOJJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

A.}O.Nonnesa. A.B.Topranos. buonorus B cxemax u tadbmuiiax 9KCMO Mockga. 2012 T

I'. . Jlepuep. buonorust. [lonueiii cnpaBounuk 1uist noarotoBku k E I' 9. M. Actpens 2012 ¢
TlotoBumces k EI'D. O6mas ouonorus M [Ipoda 2012 r EI'D 2012 r. Buonorus. M. Actpens 2012r
EI'D. O6mas 6uonorusa. KorrponsHble n3meputenbabie MaTepuansl M [Ipoceemenne 2012 T

N.P. MyxamemxaHoB. MacTtepckas yautens « TecTsl, 3aueTsl, ommomnpock! 10- 11 kmace» M
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O6rmas 6uonorus: Yueouuk / [Tox pen. Koncranturosa B.M.. - M.: Academia, 2018. - 704 c.
Boponuos, H.H. buonorus.

O6mas 6uonorus. 10-11 kmaccel: YueOHHK [Tt 0011e00pa30BaTENbHBIX yUpeKaeHUH: ba3oBblii

ypoeens / H.H. Boposrios. - M.: IIpocs., 2022. - 304 c. Hdeiima-Cuonnnkas, M.A.

OO01as ¥ caHuTapHass MUKPOOHMOJIOTHSI ¢ TEXHUKON MUKPOOHUOIIOTHIECKIX UCCIIEOBaHUi: YueOHOe
nocobue / M.A. [etimaCronmurikas. - CII6.: Jlans, 2022. - 588 c.
3axapos, B.b. Pabouas Terpanp mo obmieit ouonoruu: 10-11 xiacc: k: YueOuuky B.b. 3axaposa,

A.T. Mycraduna

B.U. Cusornazosa, H.M. UepHoBoii "O6mas 6uonorus. 10-11 knace" / B.b. 3axapos, E.T.

3axapona, A.Jl. Kymaes, B.l. Cuornazos. - M.: Dk3ameH, 2. - 157 ¢



. T A JloBkoga. [loaroroBka k onummranam o ouosorum 8-11 xmaccoB. M Aiipuc-ipecc 2011

1 Anacracosa JLII. O6mias 6uonorus. Junakrnueckue matepuansl. — M.: Benrtana-I'pag, 2010.-
240c. 3 Nsanosa T. B. CoopruK 3amanuii o o61miei 6ronoruu: mocodre A yJanuxcs
obmieobpazoBat. yapexaennii /T.B. MBanosa, I'. C. Kanunosa, A.H.Msrkoa. — M.: IIpocBemienmue,
2012
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» Jlaboparopuss TEHETUKA; « Jlaboparopus DKOCHUCTEMBI; UaTepueT-pecypcerr: CaitTel B
Wnrepner: * www.bio.1september.ru — razera «buonorus» - npuioxenue K «1 ceHTIOps»;
www.bio.nature.ru — nay4nsie HoBocTH Ouostoruu; * WWw.edios.ru — Ditnoc — neHTp
JMCTAHIIMOHHOTO 00pa3oBanust; * WWwW.Km.ru/education - yueOHbIe MaTepHasIbl U CIIOBAPH Ha CalTe

«Kupunn u Medoaus
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www.bio.1september.ru - razera «buosnorus» - npuioxenue K «1 ceHTIOpsi» WWW.bio.nature.ru -
Hay4YHbIC HOBOCTH OHOJIOTUH
www.edios.ru - D#oc - eHTp TUCTaHIIMOHHOTO 0OpasoBarus WWwW.Kkm.ru/education -

YueOHble MaTepualtsl U clioBapu Ha caiire «Kupuin u Medoauii» http://school-collection.edu.ru

Enunas xoimekuus nudpoBbIx 00pa3zoBaTenbHBIX pecypcoB. hitp://window.edu.ru/

EnuHoe okHO H0CTyIa K 06pazoBareabHbIM pecypcam http://www.priroda.ru
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