MyHuuunajgbHoe 001eodpa3oBaTejibHOE YUpeKIeHue
Yxryiickasi cpeaHsis 00meo0pa3oBaTebHas MIKOJIA

COT'JTIACOBAHO YTBEPXIEHO

[IpoTokon 3acenanust MO [Ipukazom_Nel72 ot 28.08.2023
No 1 or 27.08.2023 . Hupexktop MOV VYxrtyiickas COL
Pyk-n MO «EcrecTBeHHO- H.C. UnxeBatkuna

HAyHOTO ITHKJIa
Yemeszona E.JI.

Pabouas nmporpamma
y4eOHOro MpeaMeTa
buonorus. bazoBblii ypOBEHS.

"o 0Oyvenus Kon-Bo vacos B Kon-Bo yueOHbIX Bcero yacos 3a
HEIEIIIO HEJEIb y4eOHBIN TOJ
10 xmace 1 34 34
11 kmacc 1 34 34
68 4vacos 3a Kypc

CocTaBHUTEND:

[Tonyxuna Banentuna ['eHHapeBHA
Kamudukammsa: BKK
Ilegarormyeckmii ctaxk _41 ron;

Yxryi, 2023




IMNOACHUTEJIBHASA 3ATINCKA

[Tpu pa3paboTke mporpaMmbl O OHOJIOTUU TEOPETHUECKYIO OCHOBY Uil ONPEAEICHUs
NOIX0/0B K (DOPMHUPOBAHMIO COJepkKaHUs YyuyeOHoro mnpenmera «buonorus» cocraBWIH:
koHuentyanbHbie nojoxkeHus ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIEH, COIEp>KaHMs,
pe3yabTaToB OOy4yeHHs M TpeOOBaHMN K YPOBHIO IMOJATOTOBKH BBITYCKHHMKOB, MOJIOKEHHUS 00
O0ImHMX LEISIX M MPUHLUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHErO
obmiero obpazoBanus B Poccuiickoit @eneparun, a TakxKe MOJIOKEHU 0 crennduke OnoIOTHH,
e€ 3HaYeHWU B IO3HAHMM >KUBOH NPHUPOJBI M 00ECHEUEHHM CYLIECTBOBaHMs 4YEJIOBEYECKOIO
obmectBa. CoriacHo Ha3BaHHBIM TOJ0KEHHUSM, OIIPE/IeIEHbl OCHOBHBIE (PYHKITUH IPOTPaAMMBI 11O
Ouosioruu u €€ CTPyKTypa.

[Tporpamma o 6uosioruu Aa€T MpeIcTaBICHUE O LENsX, 00 00IIel cTpaTeruu 00y4YeHus,
BOCIIUTAaHUsI M Ppa3BUTUS OOydaromuxcs cpeacTBamMu y4yeOHoro mpeamera «buonorusy,
onpenenseT 00sA3aTeNIbHOEC MPEIMETHOE COJCpPIKaHUE, €ro CTPYKTYpPY, paclpeieicHue IIo
pasaciaMm U TeMaM, PCKOMCHAYCMYIO ITOCICAOBATCIBHOCTh U3YyUYCHUA yqe6H0r0 Matcpuajia C
y4€TOM MEXIIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTHKA 00pa30BaTEIbHOTO TpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00Y4arOLTIXCSl.

B nporpamMe mo OWONOTHMHM TakXe YYUTHIBAIOTCS TpeOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METaNpPEJAMETHBIM M HPEAMETHBIM pe3yiabTaTaM OOy4eHUs B (OPMUPOBAHUHU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHOMN AEATEIbHOCTH/YUeOHBIX NEHCTBUN 00YUYaIOMIMUXCs 1O
OCBOCHHIO COJICPIKAHUS OMOJIOTMIECKOTO 00pa30BaHMUs.

B nmporpamme mo 6uonorum (10-11 kmaccel, 6a30BbIil YPOBEHB) peaii30BaH MPHHITUI
IPEEeMCTBEHHOCTH B HW3Y4eHMHM Ouonoruu, Onaromaps dYeMmy B Heill mIpocMaTpuBaercs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBA3aHHBIX C (POPMHPOBAHHEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIM  JMYHOCTH, DSKOJOTUYECKOIO  MBILIUICHHUS,
MPEICTAaBICHUA O 3J0pPOBOM 00pa3e >KM3HH U OEpEeKHBIM OTHOIICHHEM K OKpY)Karolen
npupoHoii cpene. [loaTomy Hapsay ¢ U3ydeHHEM OOIIEOMOTIOTUUECKIX TEOPUA, a TAK)KE 3HAHUN
O CTPOCHHUH KUBBIX CUCTCM Ppa3HOTO paHra M CYIIHOCTU OCHOBHBLIX IPOTCKAOMIUX B HHUX
IIPOLIECCOB B POrpaMMe M0 OMOIOTHH Y/I€JI€HO BHUMAHUE UCIIOJIb30BAHUIO MTOJTYYE€HHBIX 3HaHUN
B HOBCGHHGBHOﬁ JKU3HU JId pCHICHUSA MNPUKIIAAHBIX 3ada4, B TOM YHUCJIC: HpO(i)I/IJ'IaKTI/IKI/I
HACJIEICTBEHHBIX ~ 3a00JIeBaHUN  4YellOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUS,
000CHOBaHHUS DKOJIOTUYECKHU IIEJIECO00Pa3HOT0O MOBEJACHUS B OKPYXKAIOIICH MPHUPOIHOUN cpene,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM NEATEIbHOCTH YeNOBeKa Ha COCTOSHHUE NPUPOJIHBIX U
HCKYCCTBCHHBIX 3KOCHUCTCM. VYcuiieHue BHUMAHHUS K HpHKHaHHOﬁ HAIpaBJICHHOCTH yqe6H0r0
npenMera «buosiorus» MpoAUKTOBAHO HEOOXOIUMOCTBIO 0OECIeUeHHs YCIOBUM ISl pellleHus
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/oaraet
dbopMupoBaHre y 0OYyYaroIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K U3MEHEHUSM JMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpa.

Bbuonorus Ha ypoBHe cpeaHero oOIiero odpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
obecrieunBaeT (HOPMHUPOBAHUE y OOYYAIONIMXCS TPEJACTABICHUNH O HAYYHOW KapTUHE MUpa,
pacumpsieT 1 0000IIaeT 3HAHMS O KUBOW MPUPOJE, €€ OTIMUYUTEIbHBIX MPU3HAKAaX — YPOBHEBOM
OpraHM3alMyl M DHBOJIIOLMH, CO3MAET YCIOBHs [UIsl: IO3HAHWUSA 3aKOHOB JKMBOM IIPHUPOJBI,
¢dopmupoBaHus (QYHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 30POBOTO M Oe3o0macHoro obpasa
JKU3HU, SKOJIOTUYECKOTO MBIIIIJICHHS, ICHHOCTHOI'O OTHOIICHHUS K JKUBOM NPUPOJE U YEIIOBEKY.



Bonpiroe 3HaueHue OWOJIOTHS WMEET TakKe JIJI PEIICHHS BOCIHHUTATEIBHBIX H
Pa3BUBAOIIMX 33/1ay CPEHEro o0IIero oopa3oBaHus, ConUaau3anuu ooyJaromuxcs. M3yaenmne
Ouosoruu obecnednBaeT ycaoBUs At OPMUPOBAHUS HHTEIUICKTYaTbHBIX, KOMMYHHKAIIHOHHBIX
U WHOOPMAIMOHHBIX HABBIKOB, ACTCTHYECKOH KYJIbTYphI, CIIOCOOCTBYET HMHTErpallid
OMOJIOTUYECKUX 3HAHUHU C TMPENCTABICHUSAMH M3 JIPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢busnku, XumMuK U reorpadun. HazBaHHBIC MMONOXKEHHSI O TIPEIHA3HAYCHUH y4eOHOTO IpeaMeTa
«buonorus» coCcTaBWIM OCHOBY ISl ONIPEICIICHHUSI TOAXO0/I0B K 0TOOPY U CTPYKTYPUPOBAHUIO €r0
COJICPKaHUs, TIPEJCTABIICHHOTO B IIPOTpaMMe 110 OHOJIOTHH.

OT60p conmepkanust yueOHOTO TipenmMeTa «buosorus» Ha 6a30BOM yPOBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpOCOOOPa3HOTO MOAXO0/a, B COOTBETCTBHH C KOTOPHIM OOYYArOIIHUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe JUIs (hOopMHUpOBaHUS OOILIEH KYIbTYpPbI, OMpEIesomne
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPYKAIOIIEH NPUPOTHOU cpefe, BOCTPEOOBAHHBIE B
MOBCETHEBHOM JKM3HU W MPAKTHYECKOW AesTenbHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUN
3aHMMAIOT JJIEMEHTBI COJAEP)KAHUS, KOTOpPBIE CIIy’)KaT OCHOBOWM Juisi  (hOPMUPOBAHUS
MPEJCTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHpa UM I€HHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3aUN OHOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpKaHHUs Y4eOHOrOo MaTepuayja B IporpamMme IO OHOJIOTHU
OCYILECTBJICHO ¢ Y4ETOM MPHUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
JKUBOU IIPUPOJIBL, O €€ YPOBHEBOU OPraHU3aLUU U DBOJIIOLMH. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yueOHoro npeamMera «brnosiorus» BbIIEIEHBI CIEAYIOIINE COJepKaTENbHbIe JUHUM: «broaorus
Kak Hayka. MeTo/ipl HayduHOTro To3HaHus», «Kierka kak Ouosnorndeckas cucrema», «Opranusm
Kak Ouonorundeckas cucremay, «CucteMa 1 MHOrooopaszue OpraHMyeckoro Mupay, «BOJIIOLHUS
YKUBOU NMPUPOABI», «IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTI».

Lenp m3yuenus yueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIAJCHHE
00y4aromuMHUCS 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHM3alluU >KUBBIX CHUCTEM
pa3HOro paHra U NpuoOpEeTeHNne yMEHUI UCMOIb30BaTh ITH 3HAHMS JUIsl TPAMOTHBIX JIEHCTBUM B
OTHOIIECHUH O0BEKTOB KUBOI MPHUPOJIBI U PEIICHUS PA3THUHBIX KU3HEHHBIX TPOOIIEeM.

JlocTiwkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 06a30BOM ypoOBHE
o0ecreunBaeTcsl pelIeHueM CIeIyIOInX 3a1a4:

OCBOEHHE OO0YYalOIIMMHCS CUCTEMbl 3HAHUN O OHOJIOTUYECKUX TEOPUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBUJIAX, CIYKAIIMX OCHOBOH s (hOPMUPOBAHHS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTHHE MHpa, O METOJaX HAay4YHOro IO3HaHWI,
CTPOCHUHU, MHOT000pa3sMu M OCOOCHHOCTAX >XHBBIX CHUCTEM pA3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

dbopMupoBaHHue y OOydarolUXCsl MO3HABATENbHBIX, MHTEJUIEKTYAIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpollecce aHalIM3a JJaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUH HAYYHBIX B3TJISIOB,
UJel U MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHSI OPraHU3aLIUY;

CTaHOBJICHHE Y OOyd4aromuxcss oOwel KyabTypbl, (DYHKIIMOHAIBHOM TI'paMOTHOCTH,
pa3BUTHE yMEHHI OOBSICHATH M OLICHUBATH SBJICHUS OKPYKAIOLIETO MHUpA JKUBOW MPHUPOABI HA
OCHOBAHMHU 3HAHUM U OIBITA, MOJYYCHHBIX IPU U3YUYCHUH OMOJIOTHH;

dbopMupoBaHHE y OOy4YarOUUXCS YMEHUU HWILTIOCTPUPOBATH 3HAYEHUE OMOJOTHYECKHX
3HAHUA B TMPAKTUYECKOW MACSITENBHOCTH YEJOBEKa, PA3BUTHU COBPEMEHHBIX MEIUITMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;



BOCIUTaHHE YOEKIEHHOCTH B BO3MOKHOCTH IO3HAHHUS YEIOBEKOM JKHBOHM IMPHPOJIBI,
HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOAEHUS STHUCCKUX HOPM IPH MPOBEICHUH
OMOJIOTMYECKUX UCCIICIOBAHUIA;

OCO3HAHWE IIEHHOCTH OMOJIOTMYECKHUX 3HAHW JJISl MOBBIIICHUS YPOBHS YKOJIOTUYECKOM
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS,;

PUMEHEHHE NPUOOPETEHHBIX 3HAHWN M YMEHUH B TIOBCEIHEBHOW XH3HH JUIS OICHKU
MOCTIEACTBHIA CBOEH NEATENHbHOCTH MO OTHOIICHHIO K OKPYXalollel cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOJI0IeHNE Mep PO HIIaKTHKH 3a00I€BaHU.

B cucteme cpeanero obmiero oopazoBanus «buonorusy», nzydaemasi Ha 6a30BOM ypOBHE,
SBIISICTCS 00sI3aTEILHBIM yYUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH

((ECTGCTBGHHO-HaquBIG MpeaAMCTBD).

Jlnst u3ydenust 6uosnoruu Ha 0a30BOM YpOBHE CPEIHEro o0IIero o0pa3oBaHus OTBOIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJEP)KAHUE OBYYEHUA

10 KJIIACC

Tema 1. buojsiorus Kak Hayka.

buonorus xak Hayka. CBsi3b OHONOTHH C OOIIECTBEHHBIMH, TEXHUYECKHUMHU W IPYTHMHA
€CTeCTBEHHBIMH HayKaMmu, (unocoduel, STHKOH, 3CTETUKOH W mpaBoM. Posp Ouomoruu B

dbopMHpPOBaHUK COBPEMEHHOW HAy4YHON KapTHHBI Mupa. CucTeMa OMOJIOTUYECKUX HaYK.

MeTob! To3HaHMSI )KUBOW TPUPOABI (HAOIIOACHUE, SKCIIEPUMEHT, ONTMCaHUe, H3MEPEHHE,
KJ1accuukanms, MOJETMPOBaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:
Ioptpertst: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon nu ®@. Kpuk.

Tabuuiel U cxembl: «MeToabl TO3HAHUS )KUBOW TTPUPOIBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktuyeckas pabora Ne 1. «/cmonp30BaHHE pPA3JIMYHBIX METOAOB TPU H3YyYCHUU
OMOJIOTNYECKUX OOBEKTOB.

Tema 2. ’KuBble cuCTEeMbI M UX OPraHHU3aIUA.

Kusbie cucremsbl (6uocHcTeMBbl) Kak HpeAMeT u3ydeHus Ouonoruu. OTIHYUE KHUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPOBI.

CpoiictBa OwocucTeM W WX pa3zHoOOpa3uWe. YPOBHM OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBBIM,  OpPraHW3MEHHBIM,  MOMYISLUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECK I ), OMOChHEpPHBIA.



JdemoHcTpaumuu:

Tabmuuel 1 cxembl: «OCHOBHBIE TNPHU3HAKU KU3HH», «YPOBHU OpraHMU3alUU KUBOU
IIPUPOJBI».

ObopynoBanue: moaens mostekyibl JJTHK.

Tema 3. XuMn4ecknii COCTaB M CTPOEHUE KJIETKH.

XUMUYECKUI  COCTaB  KJIETKM. XUMHYECKHE  DBJEMEHTBI:  MaKpO3JIEMEHTBHI,
MHKpPO3JIEMEHTHI. Bojia 1 MUHEpaJIbHBIE BENIECTBA.

OyHKIMK BOJBI U MHUHEPATBHBIX BEIIESCTB B KieTKe. [lojaepiaHue OCMOTHYECKOTO
OasaHca.

benku. CoctaB u crpoeHne 6emkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHuMbie
U 3aMEHHUMBIC AMHHOKUCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPBI OEIKOBOU
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W 4YEeTBEpTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. bronorudeckue GpyHKIUNU OEIKOB.

®epmeHTHl — Omonornueckue karanuzatopel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyocrpatnas creuuduunocte.  Kodepmentsl. Burtamunpl. Otnwumst  GEepMEHTOB  OT
HEOPraHMYECKUX KATaIU3aTOPOB.

YrneBoabl: MOHOCaXapu bl (TIII0K03a, pud03a U Ie30KCHpr003a), IucaxapuIsl (caxaposa,
JAaKTO3a) W TOoJucaxapuibl (KpaxMmaj, TJIMKOTEH, Ie/UII0Io3a). buonorndeckue GyHKIIHH
YTJIEBOIOB.

Jlumuael:  Tpurauuepunsl, Qocomunuasl, crepounsl. [ uapoduiabHO-rHAPODHOOHBIE
cBoiicTBa. buonornueckue ¢pynkunu aunuaoB. CpaBHEHUE YIIIEBOAOB, OCIKOB M JIMMUIOB Kak
HCTOYHHUKOB SHEPTHU.

Hyxneunossie kucnotel: [IHK u PHK. Hykneotnasl — MOHOMEPBI HYKJIEUHOBBIX KUCIIOT.
Crpoenne u ¢ynkuun JJHK. Crtpoenne um ¢ynkuun PHK. Bumet PHK. AT®: crpoenue u

GyHKIIHH.

[uTonoruss — Hayka o kJerke. KiierouHas Teopus — mpuMep B3aUMOJCUCTBUS UACH U
(axTOB B HAYYHOM MMO3HAHUU. METO bl U3YUEHHSI KIICTKH.

Knerka xak nenoctHas xuBas cucrema. O0Imue nmpu3Haky KIETOK: 3aMKHYTasi Hapy)KHast
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a Oerka.

Tunbl kiIeTok: sykapuoTHdeckas U Hpokapuornyeckas. OCOOCHHOCTH CTPOCHUS
poKapruoTHUecKkon kiaeTku. Kinetounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKOW KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIICTKH.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAIMKC, UX (DYHKIIHMH.
[Tnazmarnueckass memOpaHa, e€ cBoiictBa W (GyHKmmu. l[luTormmasma w e€ OpraHouIbI.
Onnomem6Opanubie opranouabl kiaetku: JI1C, anmapar ['onbmku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHOUAbI KIICTKU: MUTOXOHJAPUHA, IIJIACTUBI. Hponcxoxc;[eHHe MI/ITOXOH,Z[pI/Iﬁ U 1J1aCctTun. BI/I,Z[BI
mwiactug. HememOpaHHble OpraHoufbl KIETKHA: PUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPHUOIH,
pECHUYKH, )KI'YTUKU. DYHKIIMU OPraHOUI0B KJIETKU. BKIIIOUeHUs.



Anpo — perynasaTopHbId eHTp KieTku. CTpoeHue sapa: sijaepHas 000JI049Ka, Kapuoriazma,
XPOMAaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcHOpT BEILIECTB B KJIETKE.
JdemoHcTpaumnu:

[Moptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llneitnen, P. Bupxos, [Ix. YoTcon,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

J[lnarpammbl:  «PacnpeneneHne XHMMHYECKHMX JJIEMEHTOB B HEXHMBOM IPUPOAE»,
«PacrnpeniesieHue XMMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAEN.

Tabmuuer u cxemel: «I[lepuoanyeckas TabnMia XUMHUECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHne MoieKyibl 6enka», «CTpoeHne GpepMeHTa,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenune monexkynsl AT®», «CtpoeHne s3ykapuoTHUECKON
KJIeTKH», «CTpOeHHE KXUBOTHOW KIETKW», «CTpOEHHE pacTUTENIbHOW KIETKW», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKN», «CTpoeHUE Aapa KIETKN», «Y TIeBOJBIY, «JIMIuab.

OO6opynioBaHMe: CBETOBOW MMKPOCKOI, 00OpyIOBaHME JUIsI MPOBEACHUS HAOIIOJCHUH,
U3MEPEHUH, SKCIIEPHUMEHTOB, MUKPOIIPENapaTbl PacTUTEIbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble H MpaKkTH4YecKue padoThbi:

Jlaboparopnast padota Ne 1. «M3ydeHne KaTaTUTHYECKON aKTUBHOCTH (pepMEHTOB (Ha
IpUMEpE aMMJIa3bl WM KaTajaasbl)».

JlaGopatopnass pabora Ne 2. «M3ydeHue CTpPOCHHs KJIETOK PACTEHHUH, JKUBOTHBIX WU
OaKTepHii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPETapaTax U UX OMHUCAHHEY.

Tema 4. ' KuzHeneaTeJbLHOCTh KJIECTKH.

OOmen BemiecTB, wWiIM MeTa0OIM3M. AccuMumsAnus (TUIACTUYECKU OOMEH) U
JTUCCUMMIIALINS (SHEPTETHYECKUH 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Mpoliecca Mertadonuzma. Poib
3aKOHOB COXPaHEHHUSI BEIIECTB ¥ SHEPTUU B TOHUMAaHUU METaboIM3Ma.

Tumnber oOMeHa BemiecTB: aBTOTpO(dHBIN U rerepoTpodHbIil. Ponbs dhepmenToB B 0OMeHe
BEIIIECTB U MPEBPAILEHUH SHEPTHH B KIIETKE.

@otocunte3. CperoBas W TeMHOBas (a3bl QorocuHTe3a. Peakmum doTtocunTesa.
DddexkTuBHOCTL hOoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HHU Ha 3emuie. Briusaue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHHIA.

XeMocuHTe3. XeMOCUHTE3UPYIONTe OakTepuu. 3HAUCHHE XEMOCHHTE3a JI KU3HU Ha
3emuie.

DHepreTuyeckuii oOMEH B  KJIETKe. PacmieruieHwe  BEIIeCcTB, BBIICICHUE U
AKKyMYJIMPOBaHUE YHEPTUH B KIIETKE. JTaIlbl JHEPreTHIecKoro oomeHa. I mukonus. bpoxxenue n
€ro BU/BI. KI/IC.HOpOI[HOG OKHUCJICHUC, NI KJICTOYHOC JbIXaHUC. OKI/ICHI/ITGHBHOG
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIESCKOTO OOMEHA.



Peaknun wmatpuunoro cunHTe3a. ['eHermueckas wuHpopmanus u JHK. Peammzamms
reHeTH4YecKoi mHpopmaruu B KiIeTKe. [ €eHeTHUeCKUi KOJ M ero CBOWCTBA. TpaHCKPHUIIIIHS —
matpuunblii cuaTe3 PHK. Tpaucnsanus — 6uocunres 6enka. Dtanbl TpaHcasaiuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3€e OeKa.

Hexnerounsie ¢opmbl ku3Hum — BHpychl. Mcropusi oTkpeitus BupycoB (/1.
N. VBanoBckuit). OCOOGHHOCTH CTPOEHUS M JKU3HEHHOTO IHKJIAa BUpycoB. bakrepuodarw.
bone3nu pacteHuii, )KUBOTHBIX U YEJIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nummyHonedunnra
yenoseka (BUY) — Bo30ynutens CIIMa. OOpaTHas TpaHCKpHIILUS, peBepTa3za M HMHTErpasa.
[TpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JdemoHcTpaumnu:
Ioptpetst: H. K. Konsuos, [1. . UBanosckuii, K. A. Tumupsses.

Tabmuiet  w cxembl: «Tumbl  mutanusy, «Metabomusm»,  «MUTOXOHAPUSY,
«JHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntes», «Ctpoenne JIHK», «Ctpoenue u
¢yHkunoHupoBanue reHa», «CuHTe3  Oenka», «l'eHeTHueckuit  Kom»,  «Bupyce»,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM muKa Bupyca CIIM/la, Oakrepuodaray,
«Pemmukanus JJHK».

Ob6opynoBanue: monenu-ammnkauu «Y asoenne JJHK u tpanckpunumsy», «buocuntes
oenkay, «CTpoeHHUE KIETKU», MoJienb cTpykTypsl JTHK.

Tema 5. PazMHoKeHHe M HHAMBHUIYAJbHOE Ppa3BUTHE OPraHU3MOB.

Knerounslii muki, WM >KM3HEHHBIM UK KieTku. MHTepdaza m muto3. Ilporeccsl,
npoTekaromue B uHTEepdasze. Permnmukanus — peakuuss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapWOTHUIl. J[MIUIOWTHBIA M TarUIOWIHBIA XPOMOCOMHBIC
HaOopbl. XpoMatuasl. LluTonornueckne OCHOBBI Pa3MHOXKEHHS U WHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue knetku — Muto3. Ctagun MuTto3a. [Iporeccsl, npoucxoasiine Ha pa3HbIX CTaAUsAX
MHUTO3a. BUOIOrnyecKum CMBICII MUTO3a.

[Tporpammupyemasi rudeib KIETKU — alomTO3.

@®opMbI  pa3MHOKEHHUSI OpPraHW3MOB: Oecrojioe ©  ToioBoe. Buael  OGecmonoro
Pa3MHOXCHHS: JICJICHUEC HAJBOEC, MOYKOBAHHWE OJIHO- U MHOTOKJICTOYHBIX, CIIOPOOOpa3OBaHHME,
BEreTaTHBHOE pa3MHOXKEHHUE. MCKyCCTBEHHOE KIIOHMPOBAaHWE OPTaHU3MOB, €r0 3HAYCHHE IS
CCIICKIINH.

ITonoBoe Pa3MHOKCHHUEC, €0 OTIINYUSA OT 0ecIooro.

Metio3. Craguu meitosza. [lporeccsl, npoucxondiue Ha cTagusix Menosa. [loBexpenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbica 1 3HaueHUE MeH03a.

I'amerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE JKEIE3BI:
CEMEHHHUKHU U sSMYHUKH. OOpa3oBaHME W PAa3BUTHE MOJOBBIX KIETOK — ramer (CIepMaTo30H,
SIMIIEKJIETKA) — crhepMaTtoreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SUIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [laprenorenes.



NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl AMOPHOHAILHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: APOOJICHUE, TacTPYIISIIHS,
opranorenes. IloctamMOpronanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHATBLHOTO Pa3BUTHS: TPSIMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3bIBAThH BpO)K,Z[éHHBIe ypoAacTBa.

Poct u pa3zButne pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHUs: CTPOCHUE CEMEHU, CTaANHI
pa3BUTHSL.

JdemoHcTpaumnu:

Tabnuibl U cxeMbl: «@OpMbI pa3MHOKEHHST OPTaHU3MOBY, «J[BOITHOE OIJIOIOTBOPEHUE Y
IIBETKOBBIX PacTCHUI», «BereTaTuBHOE pa3MHOKEHHE pACTEHUNY, «JleIeHre KIeTKH OaKTepuiiy,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMbI», «KieTrounslii mukiy, «Pemmukanus
JTHK», «Mutos», «Meios», «IIpssmoe u HenpsiMmoe pazBUTHEY, «] 'aMeTOreHe3 y MIIEKOMUTAIOIIUX
U yesioBekay, «OCHOBHBIE CTAJIUU OHTOTEHE3a.

O6opynoBaH#e: MHKPOCKON, MHKporpernapaTsl «CrnepMaTo30uabl MIICKOIHUTAIOIIETOY,
«Siinexnerka miekonuTaromero», «Kapuokunes B KJIeTKax KOPELIKa JTyKay, MarHUTHast MOJEJIb-
anmuukanus «Jlenenue kinerkuy, moaens JJHK, monens meradasHoii XpoMOCOMBL.

JlabopaTopHble H IPaKTHYeCKHe Pad0ThI:

Jlaboparopnas pabota Ne 3. «HabmoieHne MuTO3a B KJIETKaX KOHYMKA KOPEeIKa JyKa Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopnass pabora Ne 4. «/3yueHue CTPOCHHUS TOJOBBIX KIIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiecTBEHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTtuku. FMcrtopus pas3BuTus reHeTUKU. Posib muTonorun u
SMOPHOJIOTHH B CTAHOBJICHUW I'€HETHUKH. BKITam pocCHiICKUX 1 3apy0eKHBIX YIEHBIX B Pa3BUTHE
TeHETUKU. MeToIbl TEeHETUKH (THOPHIOJIOTMYECKUH, [MTOTCHETUYECKUH, MOJICKYISIPHO-
reHeTudeckuii). OCHOBHBIC TEHETUUYECKHE TTOHATHA. | eHeTHuueckasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CcXeMax CKpeIlUBaHUM.

3aKOHOMEPHOCTH  HAcIEel0BaHUs IPU3HAKOB, YycTaHOBIeHHble I. Mennenem.
MonorubpuaHoe CKpeuBanue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO MokoJieHus. [IpaBuino
JOMMHHUPOBaHMsI. 3aKOH pAacILIEIUIeHUs MpU3HAKoB. [mnore3a uuctoTel ramer. llomHoe u
HETIOJTHOE TOMUHUPOBAHHUE.

JurnOpuiHoe CKpelmMBaHUE. 3aKOH HE3aBUCHUMOIO  HACJIE€[OBAaHUS  NPU3HAKOB.
[{uToreHeTn4yeckne OCHOBBI JAMTHOPHIHOTO CKpEIIMBAaHUS. AHAIM3MPYIOLIEe CKpEIlnBaHUe.

Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIs ONIPEIeTICHHs TEHOTHUIIa OCOOH.

CueruieHHOe HacnefoBaHue Tmpu3HakoB. Pabora T. Moprana 1o CHEIIEHHOMY
HacJIeI0BaHMIO TeHOB. HapylieHue CrierieHus TeHOB B pe3yJIbTaTe KPOCCHHTOBEpA.

XpoMOCOMHasi TEOpUS HACIIECTBEHHOCTH. | eHeTHueckrue KapThl.



I'eneruka nmona. XpoMOCOMHOE ONMpEESICHUE M0JIa. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['omorameTHble W TeTeporaMeTHble OpraHu3Mbl. HaciiemoBaHue NPU3HAKOB, CIEIUIEHHBIX C
MOJIOM.

N3menunBoCTh. BUibl H3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHAsA. POJIb cpenibl
B HEHACJIEJCTBEHHOM HW3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(PHUKALMOHHON H3MEHUYMBOCTH.
Bapuanuonsslii psin v BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonuuecTBeHHbIE U
Ka4eCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAIIMOHHON U3MEHUYMBOCTH.

HacnencrBennas, Ui reHOTHIHYECKAst, U3MEHYMBOCTL. KOMOMHAaTHBHAS U3MEHYHUBOCTD.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOMHATHMBHOW WM3MEHUMBOCTH. MyTalliOHHAs
U3MEeHYNBOCTh. Kiaccudukanus myTtamnuii: reHHbIE, XpPOMOCOMHBIC, T€eHOMHBIE. YacTroTa u
MPUYMHBI MyTalii. MyTtareHsnbsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIIEICTBEHHOU
n3meHunBoctH H. V. BaBuiona.

BHeﬂHepHaﬂ HaCJICACTBEHHOCTb U U3MCHYUBOCTD.

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/bI T'€HETHUKH YeJIOBEKa:
TE€HEATOTHYCCKUM, OJIM3HEIOBBIM, IHUTOTCHETHYECKUH, OHOXUMUYECKUM, MOJICKYJISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeAelieHHe TEeHOTUIA: MOJHOTEHOMHOE CEKBEHHUPOBAHMUE,
TeHOTHIUPOBaHKWE, B TOM uucie ¢ nomomipio [1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YyelioBeKa: TeHHble Ooyie3HW, OOJIE3HHM C  HACIEACTBEHHOW MPeapacrloiOKEHHOCTHIO,
XpoMocoMHBIe OosiesHu. ComaTudecKkne M TreHepaTHuBHbIE MyTanuud. CTBOJIOBBIC KIIETKH.
[TpuHLMTIBL 310pOBOTO 00pa3a KU3HU, TUATHOCTUKU, TPOPHUIAKTUKY U JICYEHUS! TEHETHUECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHUE MEAUIIMHCKOW TCHETHKU B
HpeI[OTBpaH_IeHI/II/I 1 JICHCHUHU IT'CHCTUUYCCKUX 3a6OH€BaHHﬁ YCJIOBCKA.

JdeMoHcTpanum:

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

Tabnuie! 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOI€HETHYECKasi OCHOBAY,
«3aKOH pacHICIUICHUSI W €ro IMTOTCHETHYeCKass OCHOBa», <«3aKOH YHCTOTBI TaMeT»,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPEIIMBAHUS,
«Merio3y, «B3anMoieiicTBUE aJlIEIbHBIX T€HOBY, «['€eHeTHUeCKue KapThl PACTEHHH, )KUBOTHBIX U
yenoBekay, «l'eHernka mosa», «3aKOHOMEPHOCTH HACIEIOBAHUS, CILIETUIEHHOTO C IOJIOMY,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buapsl wu3MeHunBOCTHY», «MoaudukannoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-akropan, «['eHeTHKa TPy KpoBW», «MyTaloHHas
M3MEHUYHUBOCTD.

O6opynoBanue: Mojenu-anuiMkanuun «MoHorubpuaHoe ckpeniuBaHue», «HemonHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBaHue», «llepekpécT XpoMocom», MHKPOCKOI H
mMukpornpenapar «JIposoduna» (Hopma, myranuu GopMbl KPbUIbEB U OKPACKU Tena), repdapuid
«I"opox moceBHOW.

JlaGopaTopHblie H MpaKkTH4YecKue padoThbi:

Jlabopartopnast pabota Ne 5. «M3ydenne pe3yabTaTOB MOHOTHOPUIHOTO U TUTHOPHIHOTO
CKpELIMBAHUA y JP030(HIIbl HAa TOTOBBIX MUKPOIIpENapaTaxy.



Jlaboparopnas padota Ne 6. «M3yuenne MoauUKAITMOHHON N3MEHUYNBOCTH, TIOCTPOCHUE
BAPUAIIMOHHOIO PAJIa U BApUALMOHHOU KPUBOI.

Jlaboparopnast pabora No 7. «AHamm3 wMyTtamuid y apo3ouibl Ha TOTOBBIX
MUKpOTIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBiieHHE U aHATIN3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesekunst oprann3mMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexuusi Kak Hayka U Ipoliecc. 3apOoXkICHUE CENIEKIIMM U oMecTUKalus. YueHue H.
W. BaBuioBa o LeHTpax MPOUCXOXKIEHHUS M MHOTo0Opasusi KyJIbTypHBIX pacTeHHid. LleHTpsI
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITaMM.

CoBpeMeHHBIE METOJIbI CeNeKIIMU. MacCOBBIM M WHIUBHUAYATbHBIM OTOOPHI B CENEKIINHU
pacTenuii U KUBOTHBIX. OTIeHKa dKCTepbepa. BIM3KOpOJACTBEHHOE CKpEITMBAaHUE — UHOPUIMHT.
Yucrtas muans. CKpenuBaHue YUCTHIX TUHUHN. ['eTeposuc, niu rudbpuanas cuia. HepoacrBennoe
ckpemBanue — ayTOpunuar. OtganéHHas tuOpuamzanus M e€ ycnexu. VICKyCCTBEHHBIH
MyTareHe3 M IMOJYyYEHUE IMOJMIUIONAOB. JIOCTHMKEHUs CENeKIMH pPAaCTeHHUH, JKUBOTHBIX H
MHUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas HMH)KeHepHs. OTalbl CO3JaHUSA
pekomOunantHorr JIHK wm Ttpancrennsix opranmsmoB. Knertounas wmxenepus. Kietounbie
KYJIbTYpbl. MUKpPOKJIOHAJIbHOE Pa3MHOKeHUE pacTeHuil. KiloHMpoBaHHe BBICOKONIPOYKTUBHBIX
CETbCKOXO03SHUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYecKue mnpobiembl. MO —
TeHETUYECKU MOJIU(PHUIMPOBAHHBIC OPTaHU3MBI.

JleMOHCTpallUH:

[Moptpetsl: H. . BaBusios, U. B. Muuypun, I'. /I. Kapneuenko, M. ®@. IBaHOB.

Tabmumpl 1 cxembl: Kapta «LIeHTpbI MPOMCXOXKACHHUS W MHOT000pa3us KYyJbTYPHBIX
pactenmii», «Ilopoapl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHi», «OTnanéHHas
rubpunusamus», «Paborel akagemuka M. @. MHWeanoBay, «llomumnonnus», «OOBEKTHI
ounorexHonoruny, «Knerounsle KylabTYpbl U KIOHUpOBaHUE», «KOHCTpyupoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM.

O6opyoBaHKe: MYISKU IUIOZOB U KOPHEIUIONOB JAUKUX (OPM U KYJIbTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlaGopaTropHble H MpaKkTH4YecKue padoThbi:
Okckypeusi «OCHOBHBIE METOJIbI U JTOCTHUIKEHHS CEJEKIMU PACTEHUN M >KUBOTHBIX (Ha

CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO035ICTBO, J1a00PATOPUIO arpOYHUBEPCUTETA WIH HAYYHOT'O LIEHTPA)».

11 KUIIACC



Tema 1. DBoJIIOLIMOHHAS ONOJIOTHSA.

[Ipennocsliku BO3HUKHOBEHHS 3BOJIOLMOHHON TEOpUHU. DBOJIIOLMOHHAS TEOpUs U €€
MecTO B OMoj0ruu. BiusHue 3BONMIOLIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U APYIUX HAYK.

CeugnerenbcTBa 3BONMONMU. [laneoHTONOTHYECKHE: TIOCIEA0BATEILHOCTD  ITOSBICHUS
BUJIOB B TAJICOHTOJIOTUYECKOM JIETOTIHCH, TIepeX0JHbIe GopMbl. bruoreorpadudeckue: CX0ICTBO U
pasznuuue dhayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOrHYecKre: CXOACTBA M pa3iuuus 3MOPHOHOB pPa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHbIC, aHAJIOTUYHBIE, PYIWMEHTapHbIE OPraHbl,
aTaBU3MbI. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAHW3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX IMYTeH Y BCEX OpraHU3MOB.

OpomonnonHass teopusi Y. [lapBunHa. Ilpenmochbliku BO3HMKHOBEHUS JapBUHHU3MA.
JIBuoKyIye CHJIBI ABONIONHH BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKECHHE TIPH
OTPaHUYEHHOCTH PECYpCOB, HEONpeneNéHHas H3MEHYUBOCTb, OOphOa 3a CyIIeCTBOBAHHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3osmonuu (CTO) u e€ oCHOBHBIE TIOJIOKEHUS.
Muxkposomtonus. [lonynsanus kak eIMHUIA BUAA U IBOJIIOLUN.

JIBrokymue cuitbl ((paKToOpbl) SBOJIONUU BUIOB B MpHpoe. MyTallMOHHBIA MPOIECC U
KOMOWHATUBHAsI ©3MEHYMBOCTH. [lomynsuonHbIe BOIHBI U Apeii¢ reHoB. M3omsmus 1 MUTparus.

EcrecTBeHHbI 0TOOp — Hampaisromuil (akrtop »Boitoruu. DOpMBI €CTECTBEHHOTO
otbopa.

[Ipucrnoco0aeHHOCTh OPraHM3MOB KaK pe3ysbTat 3Bojonun. [IpumMepsl npucnocoOaeHui
y opranuzmMoB. ApoMop(h03bl U U0 ANITAIIUH.

Bun u BumooOpazoBanue. Kpurepuum Buma. OcCHOBHBIE (POpPMBI BHI000pa30BaHMUS:
reorpagpuueckoe, IKOJI0rHUECKOE.

MaxkpoosBosorust. PopMbl IBOJIONUM: (pueTnyeckas, JAUBEPreHTHas, KOHBEPTreHTHAs,
napaiensHas. HeoGpatumocTs 3Bomonuu.

[Ipoucxoxaenre  OT  HECHEUUAIM3UPOBAHHBIX  MpeakoB.  [Iporpeccupyromas
crenuanu3anus. AJanTuBHAs paaualys.

JdemoHcTpaumnu:

[Moptpetsl: K. Jlunnuei, XK. b. Jlamapk, Y. Jlapsun, B. O. Kosanesckuii, K. M. bap,
3. I'ekxensb, @. Mroinep, A. H. Ceseprios.

Tabmuuer u  cxembl: «Pa3BuTue opraHuyeckoro mupa Ha 3emie», «3apoabIlu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CYyIIECTBOBAHUEY,
«EctectBennbiii  otbop», «MHOroo0Opaswe COpTOB pacTeHui», «MHoroodpasue Mmopos
JKUBOTHBIX», «Ilomymsaumy, «MyranuoHHas H3MEHYUBOCTEY, «ApomMopdo3bI»,
«Mmnoananranuny, «OOmas aereHepanus», «/[Bwkymme cuibl 3Bomtonuny, «Kaprta-cxema




mapiipyra nyremectsus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «IIpucnocobieHHOCTD
opranu3MoBy, «I eorpaduieckoe BUI000pa3oBaHNE)», « IKOJIOTHIECKOE BHI000pa30BAHUEY.

O06opyioBaHME: KOJUIEKIINS HACEKOMBIX C PA3JIMYHBIMU TUIIAMHU OKPACKH, HAOOP IUIOI0B U
ceMsiH, KoJuteKuus «lIpumepsl 3aUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MoJelb «OCHOBHBIE
HaIpaBJIEHUs 3BOIIOLUNY», 00bEMHAs MOZeNb «CTPOEHUE FOJIOBHOTO MO3Ia O3BOHOUHBIX .

buoreorpaguyeckas kapra Mupa, Ko/uleKuHs «DOpMbI COXPaHHOCTH HMCKONAeMbIX
JKUBOTHBIX U PACTCHMI», MOJenb amuinkanus «llepexkpéct XpomMocom», BIIayKHBIE IIperapaTsl
«Pa3Butne HacekoMoro», «Pa3BuTme IATymIKM», MHKponpenapaTr «Jlpo3odpuna» (HopMma,
MyTal# (HOPMBI KPBIIILEB U OKPACKHU TeNa).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:
Jlaboparopnas pa6ota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOJIOTHIECKOMY KPUTEPUIOY.

Jlabopatopnast pabora Ne 2. «OmnucaHwe TPHUCTIOCOOJICHHOCTH OpraHu3Ma W eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE )KM3HU HA 3emJie.

JloHay4yHbIE€ NPEACTABIECHUS O 3apOXKACHUU KU3HU. HayuHbple runoTe3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOWoreHe3 W IMaHCIepMusl. XUMUYecKas 3BONIONUsA. AOHWOTEHHBIM CHUHTE3
OpPraHWYECKHUX BELIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIbHOE MMOATBEPKICHIE XUMUUECKON
sBomonnu. HauanbHele sTansl Ononorndeckoit aBomtonuu. [ umoreza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HHMKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM U UX HBOJIOLHUAL.
DopMUPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3BuTHe xu3HM Ha 3emiie 1o 3pam U nepuoaam. Karapxeil. Apxeiickas u nporepo3onckast
apsl. [laneo3oiickas 3pa u e€ nmepuoabl: KeMOPUNUCKUI, OPJIOBUKCKUHN, CHUTYPUICKHM, IEBOHCKHH,
KAMEHHOYTOJIbHBIH, IIEPMCKUU.

Me3so30iicKkas 3pa U €€ IepUuoabl: TPUACOBBIN, IOPCKUH, MEJIIOBOM.
Kaiino3zoiickas 3pa 1 e€ nepuoipl: MaJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIH.

XapaKkTepucTUKa KJIMMAaTa U IeOJOTHYECKHX IpoueccoB. OCHOBHBIE ATAlbl HBOJIIOLMH
PacTUTENIBHOTO ¥ )KMBOTHOT'O MUpa. ApoMop( 036l Y pacTeHH U KUBOTHBIX. [losiBIeHKE, paciBeT
Y BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKOro Mupa Kak oTpaskeHue 3BoMoIH. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPTaHU3MOB.

DOBOJIIOLMS  YeJOBeKa. AHTpPOMNOJIOTHs Kak Hayka. Pa3BuThe mnpeacTtaBiIe€HUM o
MMPOUCXOKACHUUN YCIIOBCKA. MeTOI[I:I HU3YUCHUS aHTPOIOI'CHEC3a. CXO,Z[CTBa " pasjindyusd 4YCJIOBCKa
U )KUBOTHBIX. CHCTEMaTUYECKOE MOJIOKEHHE YeTIOBEKa.

JBwxkymue cuiabl (pakTopsl) aHTpororeHeza. HacneacTBeHHas W3MEHYHMBOCTh U
ecTecTBeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUIl TPy, MBIIICHHE,
peub.



OCHOBHBIE CTaIUHU W BETBU SBOJIIOLIUM YEJIOBEKA: aBCTPATONUTEKU, UEIOBEK yMeEblid,
UYenoBexk npsmoxonsdimmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiii. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMsl CYIIECTBOBAHHUS, 00JaCTh pacHpoCTpaHeHusi, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPY/IHSI.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIME Pachl: €BPOMECOUIHAs (€Bpa3uiicKas), HETPO-
aBcTpasioniHasi  (dKBaTOpHajbHas), MOHIOJOWAHAA  (a3MaTCKO-aMepuKaHCKas).  YepTsl
MPUCTIOCOOICHHOCTH MTPEICTaBUTENIEH YEITOBEUECKUX Pac K YCIIOBUSM CyllecTBOBaHUsA. EquHCTBO
yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:
Hoptpetsr: @. Peau, JI. Ilactep, A. U. Onapun, C. Mumep, I'. FOpu, Y. JlapBus.

Tabnuibl u cxembl: «Bo3uukHoBeHHEe COTHEYHOM CUCTEMBI», «Pa3BUTHE OPraHMYECKOTO
mupay», «PactutenbHas kineTka», <«KuBoTHas kieTka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OPraHUYecKoro mMupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YelloBEeKa M YeIOBEKOOOpa3HBIX 00e3bsH», «OCHOBHBIE MECTa IMaJCOHTOJIOTUYECKUX HAXOHOK
MPEIKOB COBPEMEHHOI0 uYeNnoBeKa», «J/lpeBHeimme monu», «/peBHue moan», «llepsbie
COBpPEMEHHBIE JII0IN», «UeloBeuecKue pachi.

Ob6opynoBanue: Mynsoku  «lIporcxoxaenue uenoBeka» (OIOCTBI  aBCTpaJIONUTEKA,
NUTEKaHTPOMa, HEaH/IepTalblla, KPOMAaHBOHIIA), CICTIKH MM M300paKeHHUsI KaMEHHBIX OpYAWI
NEepBOOBITHOTO YeNoBeKa (KaMHH-4ONIepsl, pyOmia, ckpebia), reoXpoHoJoruyeckas tabiauia,
KoJuTeKIsT «POPMBI COXPaHHOCTH MCKOIAEMBIX )KUBOTHBIX U PACTEHHI».

JlaGopaTopHblie H MpaKkTH4YecKue padoThbi:

[TpakTuyeckas padota Ne 1. «/3yueHne HCKONaeMbIX OCTaTKOB PACTEHHUH M )KUBOTHBIX B
KOJUIEKLIAAX .

DKCKypcusi «DBONIONNS OPTaHUYECKOr0 MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBINA WITH
KpaeBeAUECKU My3eil).

Tema 3. Opranu3mbl U OKpPY:KAKIIAs cpeaa.

DOKOJIOTHsSl Kak Hayka. 3aJadyd M pasliesbl AKOJOTMU. MeTonbl 3KOJIOTHYECKUX
UCCIEeI0BAHUI. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenpl  oOWTaHWSI  OpPraHW3MOB:  BOJAHAs,  HA3eMHO-BO3MAYIIHAs,  I[TOYBCHHAs,
BHYTpHUOpPraHU3MEHHasl.

Oxonornueckue (axropel. Kinaccudukanmsi skogorndeckux (GakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. [leliCTBUE IKOIOTUIECKUX (PaKTOPOB HA OPTaHU3MBI.

Abunotnueckue  (akTOpel:  CBET, TeMmeparypa, BIAKHOCTb. DOTONEPHOIHU3M.
[TpucnocobneHnst OpraHu3MoB K ICHCTBHIO a0MOTHUECKUX (hakTopoB. bruomornyecknue puTMsl.

buornueckne Qakropel. Buasl OMOTHYECKMX  B3aMMOJEHCTBMIA:  KOHKYpPEHIIMSA,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapasutusm, Koonepaus, MyTyajln3M, KOMMEHCAIN3M
(KBapTUPaAHCTBO, HAXJCOHUYECTBO). AMEHCANW3M, HEHUTpaiu3M. 3HauyeHHE OMOTHUYECKHX
B3aUMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.



DKOJIOTHYECKHE XapaKTepUCTUKU MNOmyisiiuu. OCHOBHBIE MOKa3aTelad MOMYJSIUN:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIA€MOCTh, CMEPTHOCTb, MpPHUPOCT, Murpauus. JuHaMuka
YUCJICHHOCTH MOMYJISALNHU U €€ Peryssius.

JdeMoHcTpanum:
Hoprpetst: A. I'ym6onsarT, K. @. Pynwe, D. ['ekkens.
Tabnuiet u cxemsr: kapta «[Ipupoanbie 30HbI 3eMan», «Cpenbl 00UTaHUS OPTaHU3MOBY,

«Dotonepuoguzmy, «l[lomynsmun»y, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH TMOMYJSIUN
uHpy3opun-Tydenbkny, «llumesbie nenmy.

JlaGopaTropHbie H MpaKkTHYecKue padoThbi:

Jlabopartopnas padora Ne 3. «Mopdomorunueckre 0COOCHHOCTH PaCTCHHI U3 Pa3HBIX MECT
0oOUTaHUSD.

JlaGopatopnas padora Ne 4. «BriusiHMe CBETa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.
[TpakTrueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.
Tema 4. Coo01ecTBa M DKOJOrHYecCKHe CHCTEMBI.

CoobOmectBo  opranu3MoB —  Oworneno3. CTpykTypbl  OuoIlleHO3a:  BHUIOBas,
MIPOCTpaHCTBEHHAs, Tpoduueckas (nuimesas). Buapl-qomuHaHThL. CBsI3M B OMOIIEHO3E.

DKOJIOTHYECKUE CHCTeMBbl (dKocucTembl). [loHsTHE 00 SKOcHCTeMEe W OHMOTreOoIeHO3E.
CDYHKI_[I/IOHEUIBHBIG KOMITIOHEHTBI 3KOCUCTEMBI: MMPOAYLICHTHI, KOHCYMCHTBI, PCAYLCHTHI.
KpyroBopor BemecTB W IMOTOK JHEPrUM B dKocucTteMe. Tpodudueckue (MHUIIEBBIE) YPOBHU
OKOCUCTEMBI. HI/IH_IGBBIG nenm M| CCTH. OCHOBHBIE IIOKa3aTE€IN DSKOCHUCTEMBI: 6HOMaCC3.,
NPOAYKIHMS. DKOJIOTMYECKHE NHPAaMUIbI: MPOAYKIMH, YHUCICHHOCTH, Omomaccel. CBoiicTBa
IKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALNs, pa3BuTue. CyKIeccHs.

[IpuponHblE 5KOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. OJKOCUCTEMAa XBOWHOIO WIH
HIMPOKOJIUCTBEHHOT O JIECa.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKocucTeMbl. bruonorndyeckoe u
XO03SUCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak GakTop ycToMunBOCTH dKOcUcTeM. CoXpaHeHHE OMOJIOTMYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocepe. ['panuipl, coctaB u cTpykTypa OHOCheEpHI.
KuBoe BemectBo u ero ¢ynkmuu. OcobenHoctn Ouochepsl Kak Tia00aTbHONH SKOCHCTEMEI.
JlnHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB ¥ OHMOTCOXMMHUYECKHE IUKIBI 3JIEMEHTOB (YIJIepojia, a3oTa).
3oHanbHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onocdepe 3emin. AHTponoreHHbIe n3MeHeHusI B Ouocdepe. [1odansHbIe
9KOJIOTUYECKHE TMTPOOIJIEMBI.



CocyuiecTBoBaHM€e IPpUPOIbI U yeroBeuecTBa. CoxpaHeHue OnopasHooOpa3us Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOTO YIPaBICHUs MPUPOJHBIMU PECypcaMu U MX
Ucrosib30BaHue. JloCTHKEHHsI OMOJIOTUH M OXpaHa MPUPO/IBL.

JdeMoHcTpanum:
Ioprpersl: A. /Ix. Tencinn, B. H. Cykaués, B. 1. Bepnanckuid.

Tabmuiet u cxemsl: «[lumessie ey, «bUOIEHO3: cOCTaB U CTPYKTypay, «[IpupoaHbie
coobmiectBay, «llemn mnuranusy, «OKoMorMueckas mnupamugay, «buochepa u uenoBeK»,
«JKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTO Jiecay, «broieHo3 Bogoémay,
«ArpoueHo3», «llpumepHble aHTPOINOT€HHbIE BO3JACHCTBUS Ha NpUpoly», «Baxneilmue
VMCTOYHMKHN 3arps3HEHUs BO3JyXa U TPYHTOBBIX BOJ», «[louBa — BakHEHIIass COCTaBISAIOLIAsS
ouocheprr», «Paktopsl ngerpagauuu  mouB», «llapHukoBeiii  3ddexr», «DakTOpHI
paauoaKkTUBHOTO 3arpsizHeHus ouochepri», «O0mas ctpykrypa onochepn», «Pacnpoctpanenue
KHU3HH B Omnocdepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepomga B OGuocheper,
«KpyroBopot azora B mpupoae».

O06opynoBaHue: MOJIEJIb-aIIIIINKALTHS «Tunmunabie OHOLIEHO3BIY, repOapuit
«PacturenpHbple  cooOmiecTBa», Kowiekuuu — «buoneHo3», «Bpemaurenw — BaKHEHIIHX
CETbCKOXO3SUCTBCHHBIX  KYJIBTYp», TepOapuud ¥ KOJJICKIIMM PACTEHUHW U  JKUBOTHBIX,
IPUHAUJIEKALINE K Pa3HbIM SKOJIOIMYECKUM Ipynnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
denepannn, n300paKeHUST OXPAHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.

I[INTAHUPYEMBIE PE3VJIbTATbI OCBOEHMA ITPOI'PAMMELI 110 BHOJIOTMM  HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHIA

Cormacno ®I'OC COO, ycraHaBiauBaiOTCd TpeOOBaHMUSA K pe3ysbTaTaM OCBOCHUS
00y4aromuMHUCs MPOrPaMM CpPeIHETr0 001Iero 00pa3oBaHus: JIUYHOCTHBIM, METANIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NMYHOCTHBIX pE3yNbTaTOB OCBOCHHS mHpeaMeTa «buomorus» BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOUIMMHCA  POCCHHMCKON  Ipa)KIaHCKOM
UICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO, CaMOCTOSITEIBHOCTH W CaMOOIIPEEIICHHUIO,
HaJIMYMe MOTHMBALMU K OOYYEeHHIO OHOJOIMHM, LEJIICHANPABICHHOEC pa3BUTHUE BHYTPEHHUX
yOeXKACHUI JIMYHOCTH HAa OCHOBE KITIOYEBBIX IIEHHOCTEH M MCTOPUYCCKHUX TPAAWIHMNA Pa3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIUXCs pyKOBOICTBOBATHCS B CBOCH
JIEATEIFHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, MPHCYIIMMHU CHUCTEME OHOJIOTHYECKOTO
00pa30BaHus, HATMUUE IKOJIOTHUECKOTO MPABOCO3HAHUSA, CIOCOOHOCTH CTaBUTH LIENIU U CTPOHUTH
KM3HEHHBIC TUIaHBI.

JIngHOCTHBIE pE3yNabTaThl OCBOEHHUS TpeaMeTa «bHOJorvsy MOCTUTAIOTCS B €IUHCTBE
y4eOHON W BOCIUTATEIBHOM NEATETLHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHUCKHMH
COLIHOKy.]II:TypHBIMI/I, I/ICTOpI/I‘IeCKI/IMI/I nu I[YXOBHO-HpaBCTBGHHBIMI/I OCHHOCTAMMU, HpI/IHHTBIMI/I B
o01IecTBe MpaBWJIaMHM W HOPMaMHU TOBEICHHSI W CIIOCOOCTBYIOT IIpoIleccamM CaMOIIO3HaHMSI,
CaMOBOCIIUTAHUS U CaMOpaSBI/ITI/IH, paBBI/ITI/IH BHyTpeHHeﬁ IOo3unM JIUYHOCTH, HanI/IOTI/I?)Ma,
YBOXEHUS K 3aKOHY M TPABOIOPSAKY, YEJIOBEKY TPyJda W CTaplIieMy IMOKOJEHUIO, B3aUMHOTO
yBKEHUs, OCEpEeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcJ€IUI0 W TPaIuIHsIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoje U OKPYKarollen cpene.



JIngHOCTHBIE PE3yNIbTaThl OCBOCHHS YIeOHOTO TipeameTa «brosorusy» MoMmKHbBI OTpaxarh
TOTOBHOCTb M CITOCOOHOCTh O0YyYarOIMXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
HO3HI_[I/IGI>'I JINYHOCTH, CHUCTEMOU IIEHHOCTHbBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXKIIEHUI, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIecTBa,
PaCIIMPCHUC KU3HCHHOT'O OIbITa W OIIbITa ACATCIIBHOCTHU B IMPOLCCCC pCain3alliid OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON NESITETHHOCTH, B TOM YUCIIC B YACTH:

1) rpaxIaHCKOr0 BOCIUTAHMS:

cOPMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKM OOydaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTHTYLIMOHHBIX MpaB W OO0sM3aHHOCTEH, yBaXEHHME 3aKOHA U
[IPaBOIIOPSIKA,;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM JESATENHOCTU MPH CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENbHbBIX 3a/1a4, BHIITOJHEHUN OUOJIOIrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEAENATh COOCTBEHHYIO TIO3MLHMIO 110 OTHOIIEHUIO K SIBJICHUAM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHHE YYUTHIBATH B CBOMX JICWCTBHUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOKICHUSAMH, KyJbTYPHBIMUA IIEHHOCTSMHA U COITHATHHBIM
ITOJIOKEHHUEM;

FOTOBHOCTbL K COTPYAHHYCCTBY B IIPOLCCCC COBMCCTHOI'O BBIIMOJHCHUSA y‘-IG6HI:IX,
MMO3HABATCJIIbHBIX W HCCICAOBATCIBCKUX 3a/iad4, YBAXUTCIBHOI'O OTHOHICHHWA K MHCHUIO
OTIIOHEHTOB MPH 00CYXJAEHUU CITIOPHBIX BOMPOCOB OMOIOTUYECKOTO COIEPIKAHMUS,;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPakTaHCKON MIEHTUYHOCTH, MMaTPUOTH3MA, YBAKCHHS
K CBOEMY Hapolly, YyBCTBa OTBETCTBEHHOCTH mepes PoAmMHOMN, TOPAOCTH 3a CBOM Kpai, CBOIO

Ponuny, cBOM SA3BIK U KYJIBTYpPY, IPOILIOE U HACTOALLEE MHOIOHALIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHWE K NPHUPOJHOMY HACJIEOUI0 W NaMATHUKaM IPUPOJIBI,
JOCTH>KEHHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OIIGHMBATh BKJaJ POCCUHUCKUX YYEHBIX B CTAHOBJICHHE U pa3BUTHE
OMOJ0TUH, TOHUMAaHKS 3HAY€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U

COBPEMEHHOTO O0IIeCTBa;

ujeitHas yOeK 1IEHHOCTh, TOTOBHOCTH K CITY)KEHUIO 1 3amute OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:



OCO3HAHME AYXOBHBIX IEHHOCTEH POCCUICKOT0 HAPOa;
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHUS;

CIOCOOHOCTH OIICHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBCTCTBCHHOC OTHOMICHUC K CBOMM pOAUTCIIAM, CO3JaHHUKO CEMbU Ha OCHOBC
OCO3HAHHOTO MPHUHATHS IIECHHOCTEH CEMEHHON XU3HH B COOTBETCTBUU C TPAJUIMSIMHU HApPOJIOB
Poccuu;

4) 3cTeTUYeCKOro BOCIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIOYAst CTETUKY ObITA, HAYYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3AEHCTBUS KUBOW NPUPOJbI U €€ HEHHOCTH;

TFOTOBHOCTb K CaMOBBIPAXKCHUIO B Pa3HbIX BHUJAAX HCKYCCTBA, CTPCMIJICHUC IPOABJIATH
KadyecTBa TBOp‘ICCKOﬁ JIMYHOCTH,

5) ¢usudyeckoro BocnuTaHUA, (GOpPMUPOBAHMS  KYJbTYPbl 310POBbA H
IMOLMOHAJIBHOIO (JIarONoJIy4usi:

MMOHMMAaHUE W peasin3alus 3J0pOBOTO U O6e30macHOro odpasa )KU3HU (3J0pOBOE MUTAHUE,
COOJIIO/ICHHE TUTHEHUYECKUX TPAaBUII M HOPM, COaTaHCUPOBAHHBIA PEKUM 3aHATUH M OTIbIXA,
perynsipHass (u3UYecKass aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO

OTHONICHUSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMAHWE I[IEHHOCTH TMPaBWJI WHIWBUIYATbHOTO ¥ KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHME ITOCIIEICTBUI M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIIOTPEOICHHS aTKOTOIIS,
HAapKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPYly, OCO3HaHHUE IIEHHOCTH MAacTEePCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K  AaKTUBHOH  JEATEILHOCTH  TEXHOJOTMYECKOM W COLMAJILHOU
HaIpaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATH, IMJIAHUPOBATH M CAMOCTOSTEIHHO BBITIOJNHATH

TaKYyHO ACATCIIbHOCTD,

MHTEpeC K pa3ianyHbIM chepaM mpodeccHoHanbHON AEATeNbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIN BEIOODP OymyIeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE KM3HEHHBIC TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JI0rHYecKOro BOCIIMTAHUS



AKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHUE K IPUPOC KaK HCTOYHHUKY KM3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBILICHUE YPOBHS 3KOJIOTMUYECKON KYJIbTYpBI: MPUOOpPETEHHE OMNbITa IJIAHWPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX MOCJEICTBUN JJI1 OKPYXKAIOIIEH Cpeibl;

OCO3HAHME TTI00AIFHOTO XapaKTepa SKOJIOTMYECKUX MPo0IeM U IMyTel UX PeLIeHuUs;

CIIOCOOHOCTH MCIIOIb30BaTh MPUOOPETAEMbIC IIPH MU3YUECHHH OMOJIOTUH 3HAHUS M YMECHUS
IpU pELICHuH NpoOiieM, CBSI3aHHBIX C PAalMOHAIBHBIM IPUPOIOINONIL30BAHUEM (COOIIOACHUE
IpaBWI ITOBEICHHUS B IPHPOJC, HANPABICHHBIX HA COXPAHCHHE DPABHOBECHS B JKOCHCTEMaX,
OXpaHy BUJIOB, 9KOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATUE NEHUCTBUM, NPUHOCAILIUX BpEI OKPYKAIOLIEW MPUPOJHOM CpEXE,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKHUE IMOCIEICTBUS MPEeIPUHUMAEMbIX
JEHCTBUN U NIPEJOTBPALLATD UX;

HAJIMYKUE PA3ZBUTOTO SKOJIOTMYECKOTO MBINUIEHUS, 3KOJIOTHMYECKON KYJIBTYpBI, OIBITA
JEATEIIbHOCTH  DKOJOTMYECKON  HAIMpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBAaThCA HMH B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIBHOW IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPAKTUYECKOU IESITEIbHOCTH AKOJIOTMYECKOM HAMPABIECHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M  OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM U YUNTATEIbCKON KYJIbTYpPbI KaK CPECTBA B3AUMOIECHCTBU
MEXy JIFOJIbMU U TIO3HAHUS MUPA;

MOHUMaHuEe crenu@UKu OWOJOTUH KaK HayKd, OCO3HaHHS €€ poiau B (popMUpOBaHUHU
paIMOHATIFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUHN [IEJTOCTHOTO MPEICTABICHHS 00 OKPYKaIoIIeM
MHpEe KaK O €QUHCTBE NPUPOJBI, YeJIOBEKa U 0OmecTBa, B IO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH ¥ PEIICHHH TPOOIeM COXPaHEHHsI TPHUPOTHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHON UBHJIM3ALMU: 00€CTIeUeHUSI
HOBOTO YpPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JAHHE MEPCIICKTHBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOieMbl pa3BUTHS YEIOBEUECTBA, MIOUCKA MyTeH BBIXOJa U3 TTI00aTbHBIX
AKOJIOTMUYECKUX TIPOOJIeM U 00ecTieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATIEHOMY
MCIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aUHTEPECOBAHHOCTh B MOJTY4YEHUU OMOJOIMUYECKMX 3HAHUN B LEJIAX MOBBIMLIEHUS 00IIeH
KYJBTYpBl, €CTECTBEHHO-HAyYHOH T'PAaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHOM
TPaMOTHOCTH 00yJaronuxcsi, poOpMUPYEMON MPU U3YICHUU OMOJIOTUH;

IIOHMMaHUE CYIIHOCTU METOJIOB II03HAHUs, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydyaeMble 3HAHUS [Js aHaiu3a M OOBSCHEHHUS SIBICHUMN
OKPYXKAIOIIET0 MHUpPAa M MPOUCXOIANINX B HEM HM3MEHEHMI, YMEHHUE JeliaTh OO0OCHOBAaHHBIC
3aKJIIOUYEHUsI HAa OCHOBE HAy4HbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJOB;



CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS JJIsl pelleHus
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUEC INCHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYIICCTBJIATH IMPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIBHOCTD HHAUBUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTh U CIIOCOOHOCTh K HENPEpPHIBHOMY OOpPa30BaHUIO M €CaMOOOpa30BaHUIO, K
aKTMBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMH 110 OHOJOTMM B COOTBETCTBHUH C >KU3HCHHBIMHU
NOTPEOHOCTSAMH.

METANIPEIMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHS Y4eOHOTo mpeaMera «BHoiIorusy BKIIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHMS MHPOBO33PEHHSI OOYYAIOMIMXCA  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHBIC) OOIeHAYYHBIE TIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAyYHOUW KapTUHBI MUPa
U crienu(rKy METO/I0B MO3HAHHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUs,
SBJIEHUE, TPOIECC, CHUCTEMa, Hay4dHbI (haKT, NMPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHs, UCCIEAOBaHUEe, HAOIIOIECHUE, U3MEPEHUE, SKCIIEPUMEHT M JPYTHX), YHUBEPCAIbHBIC
yaeOHbIe JeHCTBUS (ITO3HABaTEIbHBIC, KOMMYHUKATUBHBIC, PETYIISITUBHBIE), 00ECIICUYNBAIOIINE
dbopMupoBaHre (QPYHKIMOHATHHONH T'PAMOTHOCTH W COIMAIBHON KOMMETCHIIMU OO0YYaroIIMXC,
CIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHbBIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAlIbHBIC Yy4eOHBIC ACHCTBHS B IO3HABATEIBLHOU U
COIMAJIBHOM MPAKTHUKE.

MetanpeameTHble pe3ysbTaThl OCBOEHHUS MPOTpaMMbl CPEIHEro 00Iero oopa3oBaHUS
JOJIKHBI OTPAXKaTh:

OBJjaieHHe YHUBEPCAIbHBIMYU YUeOHBIMU MMO3HABATEIbHBIMHU AEHCTBHAMM:
1) 6a3oBble JJorMYecKHe JeHCTBUSA:

CaMOCTOSITENILHO (POPMYJIMPOBATh M aKTyaIU3UpOBaTh MpobieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BAThL IIPpU OCBOCHUU 3HAHUUI HpI/IéMBI JJOTUYCCKOI'O MBIIIJICHUA (aHanma,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIICHMS), PACKphIBATh CMBICT OHOJOTHUYECKHUX
HNOHSITUH (BBIIEATh UX XapaKTEPHbIE IPU3HAKHU, YCTAHABINBATD CBA3H C JPYTHUMHU MOHATHAIMM);

OIPCACIIATE HCIIU OCATCIBbHOCTH, 3a/aBas MapaMCTpbl U KPUTCPUHU HUX HOCTHIKCHUA,
COOTHOCHUTDB PC3YJIbTATHI ACATCIIBHOCTU C IOCTABJICHHBIMU LICIISIMU

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHUS s OOBsICHEHHS (DAaKTOB W SIBICHUN KUBOM
MPUPOJIBI;

CTPOUTBH JIOTUYECKHE PACCYXAEHUS (MHIYKTUBHBIEC, JAEAYKTUBHBIE, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYCHHS;



MPUMEHSTh CXEMHO-MO/IETIbHBIE CPE/ICTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOro poja,
BBISIBJICHHBIX B Pa3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIaH pEHICHHUs MPOOIEMBI C YIETOM aHAIN3a UMEIOIUXCS MaTepUaIbHBIX
U HEMaTepHAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTUBBI B ACATCIIBHOCTH, OLICHUBATHL COOTBCTCTBUC PE3YJIILTATOB LCIIAM,
OLICHUBATL PUCKU MOCJIEICTBUI ACATCIIBHOCTH

KOOPJAMHUPOBATh M BBIIOJHATH pabOTy B YCIOBUSAX PEAIBHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIIJICHUC ITPU PCHICHUU KU3HCHHBIX np06neM.

2) 0a30BbIe HCCIeN0BaATEIbCKUE e CTBUS:

BJIAJIETh HAaBbIKAMH Y4€OHO-MCCIIEIOBATEILCKOW U TTPOCKTHOM NIEATETLHOCTH, HaBBIKAMHU
paspernieHus mpoodsieM, CTOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METO/OB
penieHus MPakTUUECKUX 3a/1a4, TPUMEHEHHUIO PA3INYHBIX METOIO0B ITO3HAHUS;

WCIIOh30BaTh PAa3IUYHBIC BUIBI JEATEIHLHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €r0
UHTEpIpEeTaly, NPeoOpa3oBaHUIO U MPUMEHEHHIO B YYEOHBIX CHUTYalUsX, B TOM YHCIE IPH

CO3JJaHNuHN yqe6HBIX 1 COMAJTIbHBIX ITPOCKTOB,

(GbopMHPOBATh HAyUHBII TUIT MBIIIJICHUS, BIAJIETh HAYYHON TEPMUHOJIOTHUEHN, KIIOYEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh M (POPMYITUPOBATH COOCTBEHHBIC 3aJla4l B OO0pa30BaTEIHHON IESITENLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITh TIPUYUHHO-CIIC/ICTBEHHBIC CBS3U W aAKTyallM3MpPOBATh 3ajady, BBIIBUTATH
TUIOTE3Y €€ peleHus, HAXOIUTh apIyMEHTHI Ui J0Ka3aTelIbCTBAa CBOUX YTBEP:KJIECHUMH, 3a/1aBaTh

rapamMeTpbl U KpUTEPUU PELLECHNUS,

AHAJIM3UPOBATL TIOJYUYCHHBIC B XOHC PCHICHUA 3aJadud pe3yJIbTaTbl, KPUTUYCCKU
OICHUBATh UX NJOCTOBCPHOCTD, IIPOTrHO3UPOBATE USMCHCHUC B HOBBIX YCIIOBUAX,

JaBaTh OIEHKY HOBBIM CUTYAaIIMsIM, OLICHUBATh TPHOOPETEHHBIN OIBIT;

OCYHICCTBJIATDH HeﬂeHaHpaBHeHHBIﬁ IMOUCK NCPCHOCA CPCACTB U CHOC060B HeﬁCTBHH B
poeCCHOHABHYIO CPENY;

yMETb MEPEeHOCUTh 3HAHMSI B IIO3HABATEIbHYIO U  MPAKTUYECKYl0 00JacTu
KU3ZHEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTei;

BBIJIBUT'aTb HOBBIC HJACH, NpCjiaraTb OPUTMHAJIIBHBIC IMOAXOAblI M PCIICHHA, CTaBUTh
HpO6JIeMBI U 3a/la4u, JOIMYyCKArIHEC AJIbTCPHATUBHBIC PCIICHUS.

3) paGora ¢ nngopmanmeii:



OPHUEHTHPOBATHCS B PA3TMYHBIX MCTOYHHKAX HHPOPMANMH (TEKCTE y4eOHOTO MOCOoOus,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOIOTHYECKUX CIOBapsIX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBAaTh WHGOPMALMIO PA3TMYHBIX BUAOB U (PopMm
NPECTaBICHUS, KPUTUIECKH OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(dbopMyIHpOBaTh 3ampoChl U TPUMEHATHh pPa3IMYHBIE METOJBI NPH TOUCKE U OTOOpE
Ounonornveckoi nHGOpMaIuu, HEOOXOAUMOH JIJIsl BBITIOJIHEHUS YUeOHBIX 3a/1a4;

NpUOOpETaTh OMBIT UCIOJIB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOIB30BAHUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTHUMATBHYIO (OPMY TMpEACTaBICHUS OHUOJIOTHYECKOM
nHpopmanuu (cxemsl, TpaduKku, JUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

WCTIOJIb30BaTh HAYYHBIM S3BIK B KAueCTBE CPEICTBA MpH paboTe C OMOJIOTHUYECKOU
uHpopManrel: TPUMEHITh XUMHUYECKUE, (pU3MUecCKue MU MaTeMaTWYeCKHe 3HAKH M CHMBOJIBL,
dbopmysel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3OBhIBATh 3HAKOBO-
CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTU,

BJAJIETh HAaBbIKAMHM pAClO3HABaHHWs W 3alUThl WHGpOpMAIMK, HHYOPMAITMOHHON
0€30I1aCHOCTH JINYHOCTH.

Ogaanenne yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU 1€HCTBUSIMH:
1) o0menue:

OCYIIECTBISITh KOMMYHHUKAIIMU BO BCEX cepax *KU3HU, aKTUBHO Y4aCTBOBAThH B JUAJIOTE
WIM JUCKYCCUU MO CYLIECTBY 00CYX/aeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CY)KJIGHUSI OTHOCHUTEIIbHO BBIMOJHEHUsI TNpeajaraeMoud 3ajayd, Y4YUThIBaTh MHTEPEChl U
COTJIACOBAHHOCTD MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA UK TUCKYCCHH);

pacrio3HaBaTh HeBepOaJlbHble CpeAcTBa OOIIEHUS, MOHMMATh 3HAYEHUE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallUi, YMETh CMST4aTh KOHQIUKTHI U
BECTH IIEPETOBOPHI;

BIIQJICTh PA3IMYHBIMH CIIOCOOAMH OOINEHUS W B3aWMOJCWUCTBHS, MOHUMATh HAMEPECHUS
JOPYTUX JIOAEH, MPOSBIATh YBAKUTEILHOE OTHOLICHHE K COOECEIHUKY U B KOPpPEKTHOU (opme
(GbopMyITHUPOBATH CBOM BO3PAKECHHUS;

pa3BépHyTo N JJOI'M4YHO MH3Jjiaratrb CBORO TO‘-IKy 3peHI/I}I C HCIIOJIB30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) coBMecTHAas 1esiTeJIbHOCTh:
MOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAWBUAYAIbHOW PabOTHl IpU
perieHur OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MMPUMEHEHHUSI TPYIIITOBBIX

¢dbopM B3aMOAEHUCTBUS MPH PEIICHUH Yy4eOHOH 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBUH ¢ Yy4ETOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)K0r'0 4JIeHA KOJUIEKTUBA;



MPUHUMATh II€JIM COBMECTHOW JIE€ATEITLHOCTH, OpPraHW30BBIBATH M KOOPIWHUPOBATH
JIEUCTBUSA 110 €€ IOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUM, pacipeaeisTh POJIU C YYETOM MHEHU N
YYaCTHHUKOB, O0CYKJaTh PE3yabTaThl COBMECTHOW PadOTHI;

OILICHUBATh KA4€CTBO CBOETO BKJIAJIa M KAKIOTO YYaCTHUKA KOMAH/IbI B OOIIHIA pe3ylbTar
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE IIPOEKTHI, OLEHUBATh MJEU C MO3ULIHMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATL IMO3UTHUBHOC CTPATCTHUYCCKOC TIMOBCACHUC B PA3JIMYHBIX CUTYyalUsX,
IMPOSBJIATH TBOPYCCTBO u B006pa)K€HI/I€, OBITh WHHUITUATUBHBIM.

OBiajeHne YHMBePCAJIbHBIMH PeryJ/JsiTUBHBIMU e CTBUSMM:
1) camoopranu3amnus:

HCIIOJIb30BAaTh OHOJOTMYECKUE 3HAHUS JJIs1 BBIABJICHUSA npo6neM U UX PCIICHHA B
JKHN3HCHHBIX U yLIe6HBIX CUTyaluiIX,

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHIA 1[EJIEBbIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JNEUCTBUSAX M MOCTYIKAaX IO OTHOIICHHIO K XKHBOW MPHUPOJAE, CBOEMY 3I0POBBIO U 3I0OPOBBIO
OKPYKaIOMIHX;

CaMOCTOSITENTLHO OCYILECTBIISATh TTO3HABATEIBHYIO ACATEIBHOCTD, BBISBISTH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 00pa30BATEIBHOM JCSITEIBHOCTH U

JKU3HCHHBIX CUTYallUAX;

CaMOCTOSITENTHO COCTAaBJIATH TUIAH PEIICHUS TPOOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paclpsATh paMKH y4eOHOr0 IPeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO M MIPOSBICHUIO IIUPOKOH SPYIUIIMH B PA3HBIX 00JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTHBBI B JIEATEIBHOCThH, OLECHHBATDH
COOTBETCTBUE PE3Y/IbTATOB LENSIM;

BJIaJIeTh HaBbIKAaMM MTO3HABATEIBHON peduieKCuu KaKk 0CO3HAHMS COBEPIIAEMBIX IEHCTBUN
U MBICJIIUTENIBHBIX MIPOLIECCOB, UX PE3Y/IbTaTOB U OCHOBAHUI, HCIIOJIb30BaTh MPUEMBI pedIeKCUH
JUISL OLIEHKU CUTYAalluH, BHIOOPA BEPHOTO PEILICHHUS;



YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELLICHHS [10 UX CHU)KEHUIO;
MIPUHUMATh MOTUBEI M apIyMEHTHI IPYTUX IIPU aHAJIN3€ PE3YIbTATOB AEATEIbHOCTH,
3) npuHsTHE cedsi U APYIUX:

NMpUHHUMATh CG6$I, IIOHHMMas CBOHU HEAOCTATKHU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX MIPU AHAIN3€E PE3YyIbTaTOB ACATEIbHOCTH;
IIPU3HABATH CBOE MPABO U IPABO JAPYTUX HA OLUIMOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIUH JIPYrOro YeloBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmertHsie pe3ynbTaThl ocBoeHus nporpammsl COO o 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue aias ydeOHoro npenmera «buosorusy HayuyHble 3HAHUS, YMEHUS U
CIIOCOOBI JnercTBUi o OCBOEHHUIO, UHTEPIIpETALMN
U peo0pa30BaHUIO 3HAHUM, BU/IbI IEATEILHOCTH 10 MOJTY4YEHUIO0 HOBOTO 3HAHUS U IPUMEHEHHUIO
3HaHUU B pa3IMYHBIX YYEOHBIX CHUTYyallUsAX, a TAaKKE B pEabHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpamMe mnpeaMeTHble pe3yibTaThl MPEACTaBIEHbl IO TOAaM
o0Oy4eHusl.

[IpenMeTHbie pe3ynbTaThl OCBOEHHUs ydeOHOro mpenmera «buomorus» 6 10
KJlacce NOJDKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE€ U POJIM OUOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-ONOIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PELIECHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEPKaHNE ONOJIOTMYECKUX TEPMUHOB U MOHSATHI: )KU3HB, KIETKA,
OopranusM, MeTaboau3M (0OMEH BEILECTB U MTPEBpaIlleHUE YIHEPTUH ), TOMEOCTa3 (CaMOperysius),
YpOBHEBasl ~ OpraHM3alUsl  JKUBBIX  CHCTEM, CaMOBOCHPOM3BEIACHHE  (PEIPOIYKITHS),
HACJIE/ICTBEHHOCTh, N3MEHYUBOCTb, POCT U PA3BHUTHE;

YMEHHE u3Jarath OWOJIOTMYECKHe TeopuH (KJIETOYHAs, XPOMOCOMHAas, MYyTallMOHHAs,
[EHTpaJbHAsl JOTMa MOJEKYIsIpHOW Owuosnoruun), 3akoHsl (I. Mengens, T. Moprana, H.
. BaBunosa) u yueHus (0 [EHTpax MHOT00Opa3us U MPOUCXOKACHUS KYTbTYPHBIX pacTeHUi H.
W. BaBuiosa), onpeneisTh TpaHUIbl UX TPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMCHHUEC BJIaJCTh MCTOAAMU HAYYHOI'O ITIO3HAHUS B OMOJIOTUH: Ha6J'IIOI[eHI/Ie 1 OIIMCaHue
JKHUBBIX CHCTEM, IIPOLHECCOB U HBHGHHﬁ, opraHus3anvss MW IPOBCACHUC OHOJIOrYECKOr0
SKCHCPUMCHTA, BBIABHIKCHUC THUIIOTC3bI, BbIABJICHHUC 3aBUCUMOCTU MCKAY HCCICAYCMbIMU
BCJIIMYUHAMU, 00BsACHCHHE IMMOJIYUYCHHBIX PE3YIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
TeOpI/II\/'I 1 3aKOHOB, YMCHHC J1CJIaTh BBIBOJbI HA OCHOBAHWH ITOJYUCHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATH CYLICCTBEHHBIE IPU3HAKM BUPYCOB, KJIETOK IPOKAPUOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTraHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHA BEIIECTB U



IPEBpAICHUs] YHEPTUU B KIETKE, (POTOCHHTE3a, IMJIACTUYECKOTO U JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJIOTBOPEHUS, Pa3MHOXKCHHUS, WHANBUAYAIBHOTO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHHE MPUMEHSTH MMOJyUYCHHbIC 3HAHUS ISl OOBSICHEHUSI OMOJIOTMUYECKUX MPOIIECCOB H
SBJICHUH, 17151 IPUHATUS MPAKTUUYECKUX PElIeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecrieueHus
0E30MacCHOCTH CBOETO 3JIOPOBbS U 370POBBSl OKPYKAIOIIUX JFOJIEH, COONIIOIEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE He0OXOIUMOCTH
UCIIONIb30BaHUsI JJOCTHKCHUI COBPEMEHHOW OHMOJOTHHM M OMOTEXHOJOTHUH IJI PAIllOHATBHOTO
MPUPOJOTNIOIB30BAHMS;

YMCHHUEC peuiaTb 3JICMCHTAPHBIC TI'CHCTHYCCKHUEC 3aJadd Ha MOHO- H ,I[I/IFI/I6pI/II[HOC
CKpCIIMBAHUC, CUCIINICHHOC HACJICAOBAHUC, COCTABJISITL CXCMbI MOHOI‘I/I6pI/II[HOFO CKpCHInBaHUsA
JJI IIpEACKa3saHusA HACJICAOBAHMWS ITPU3HAKOB Y OPTraHNU3MOB;,

YMEHHUE BBITIOIHSTH JIAOOPAaTOPHBIE W MPAKTHYECKUE PadOTHI, COOMIOAATH MpaBHiIa MPH
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTUYECKH OLEHUBATh M WHTEPIPETHPOBATh MH(OpPMALHIO OMOIOTHYECKOTO
COJIEpXaHUsl, BKJIOYAIOIIYIO TICEBAOHAYYHBIE 3HAHMUSI U3 PA3IMUYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOM HMH(OpMalMK, HAYYHO-TIONYJISPHbIE MaTEepHUalibl), ITUUECKUE ACTIEKThl COBPEMEHHBIX
UCCJICIOBAHHI B OMOJIOTHH, METUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHbIE NHUCHMEHHBIE M YCTHBIE COOOINEHHUs, 0000IIast
OMOJIOTHYECKYI0 HMH(POPMAIMI0 H3 HECKOJBKUX HMCTOYHUKOB, TPaMOTHO HCITOJIB30BAThH
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpenMeTHbie pe3ynbTaThl OCBOCHUs YydyeOHOoro mipenvera «buomorus» 6 11
KJaacce NOJIKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTE W POJH OUOJIOTUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAy4YHOH KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Ouosnoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl PeLICHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKphIBATh CO/ICPKaHNE OMOIOTUIECKUX TEPMUHOB U TIOHSTHIA: BHI, TOITYJISITHS,
reHo(OH, SBONIONHS, JIBUXKYIIME CHIBI ((aKTOpbl) 3BOJIOIUHU, MPUCTIOCOOIEHHOCTD
OpPraHW3MOB, BHUJI000pa30BaHME, OKOJOTUYECKHE (AKTOPBI, JKOCHUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, [IETIH MUTaHU, SKOJOTHYecKas MupamMuia, OnoreoreHos, ouocdepa;

YMEHHE u3JaraThb Ouonoruuyeckue Teopuu (dBomtonmonHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpUs HBOJIOIUH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoiblmeBoro cxonacrsa K.
M. bapa, yepenoBaHus riIaBHBIX HanpasieHUd u nyted sBomonuu A. H. CeeprioBa, yueHus o
6uocdepe B. . BepHajckoro), onpeaensTh rpaHULBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMCHUC BJIaJICTh MCTOAAMU HAYYHOI'O ITO3HAHUS B OMOJIOTHH: HaG.HIO,Z[GHI/Ie 1 OINMCaHUue
JKMBBIX CHCTEM, IIPOLECCOB U HBHCHHﬁ, opraHus3anvss MW IPOBCACHUC OHOJIOrMYECKOr0
SKCIICPUMCHTA, BBIABHIKXCHUC THUIIOTC3bI, BbIABJICHHUC 3aBUCUMOCTU MCKAY MUCCICAYCMbIMHU
BCJIIMYUHAMU, 00BsACHCHHE IMMOJIYUYCHHBIX PE3YIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
TGOpI/II\/'I 1 3aKOHOB, YMCHHC J1CJIaTh BBIBOJbI HA OCHOBAHWH ITOJYUCHHBIX PE3YJIbTATOB;



YMEHUE BBIJICIATH CYIIECTBEHHBIC MPU3HAKH CTPOCHHS OMOJIOTHYECKHX 00BEKTOB: BHJIOB,
HOMYJISIIUEA, TMPOJYIEHTOB, KOHCYMEHTOB, pEIYIICHTOB, OHOTCOIEHO30B U OIKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJ1000pa30BaHMs, TPUCTIOCOOJICHHOCTH OPTaHW3MOB, JIEHCTBUS IKOJIOTHYECKUX (DAaKTOPOB HaA
OpTraHu3MBbI, IICPCHOCA BCUICCTB U MMOTOKA SHCPTHUU B SKOCUCTCMAX, aHTPOIIOTI'CHHBIX U3MEHEHUHU B
9KOCHCTEMaX CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB W OHMOTCOXMMHYECKUX IHKIOB B
ouochepe;

YMEHHUE NMPUMEHATH MOIy4YEHHBbIC 3HAHUS IS OOBSICHEHUsI OMOIOTHYECKUX MPOLIECCOB U
SBJICHUM, JJIS1 IPUHATHUS PAKTUYECKUX PELICHNH B IIOBCEIHEBHON KHU3HU C LENIbI0 00eCTIeUeHMsI
0€30IIaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXAIOIIUX JIIOAEH, COOJMIOACHUS HOPM
IPaMOTHOTO IMOBEJEHHUs] B OKpYXalollell NpUPOAHON cpele, MOHMMaHUE HEOOXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKEHUI COBPEMEHHOM Ouosorun JUISL palMOHaIBLHOTO
IPUPOIONOIB30BaAHUS;

YMEHHE pelaTh AJIEMEHTapHble OMOJOTMYECKHE 3aJauyd, COCTABIIATH CXEMbI IepeHoca
BEIIECTB U YHEPTUU B IKOCHUCTEMAaX (T[T MUTAHUA);

YMEHHUE BBINOIHATH JIAOOpAaTOPHBIE U MPaKTHYECKUE PabOThI, COOMIOAATH MpaBHiIa MPH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE KPUTHYECKU OIEHHMBATh M HHTEPHPETHPOBATH MH(OpMAIUIO OHMOJIOTHYECKOTO
COJIepKaHUsI, BKIIOYAONIYIO0 IICEBIAOHAYYHBIC 3HAHHUS W3 Pa3IMYHBIX HMCTOYHHKOB (CpeAcCTBa
MaccoBOW WH(pOpMAIMK, HAYYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpUBaTh TIJI0OAIbHBIC
9KOJIOTUYECKHE TTPOOJIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH TTO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIC THCHbMEHHBIE U YCTHBIE COOOIIeHUs, 0000mmas
OMOJIOTHYECKYI0 HMH(POPMAIMI0 H3 HECKOJBKUX HMCTOYHUKOB, TPAaMOTHO HCIIOJH30BATh
NOHATUIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne | HammeHoBaHue pa3fenoB U TEM MPOrPAMMBIL KonuuecTBo yacoB DnekTpoHHbIe (1M POBBIE) 00pa30BaTEIbHBIE
n/n Bceero KonTposbhbie [IpakTnueckue pecypcsl
paboThI paboThI
1 buonorus xak Hayka 2 0.5 bubnuoreka [JOK
https://m.edsoo.ru/7f41¢292
2 JKuBblE CHCTEMBI U UX OpraHu3alus 1 Bu6muotexa [JOK
https://m.edsoo.ru/7f41c292
3 XUMHYECKUN COCTAB U CTPOCHUE KIIETKU 8 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41c292
4 KuzuenesTeabHOCTh KIETKU 6 bubmunoreka LIOK
https://m.edsoo.ru/7f41c292
5 PazmHOXEHME M MHIUBUAYAIIBHOE PA3BUTHE 5 1 bubnmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M U3BMEHUMBOCTh 8 1.5 bubmuoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
8 PeszepBHoe Bpemst 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOTPAMME
11 KVIACC
Ne HaunmenoBanue pa3znennoB u tem KonnuectBo yacos OnexTpoHHbIe (1H(poBHIE) 00pa3oBaTENbHBIC
n/n MPOTrPaMMBbI Bceero KonTposibHbie [IpakTnueckue pecypcsl
paboThI paboThI
1 DBOIIOIMOHHAS OMOIOTHS 9 1 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
2 Bo3HukHOBEHME M pa3BUTHE )KU3HU Ha 0.5 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
3emiie
3 Opranu3Mbl 1 OKpYKaromas cpeaa 1 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
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4 Coo01iecTBa 1 SKOJIOTUUECKHE 9 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
CHUCTEMbI

5 PezepBHOE Bpemst 2 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 34 0 2.5

ITPOIT'PAMME

IHOYPOYHOE NJIAHUPOBAHUE

10 KJIACC
No Tema ypoka KonmuecTBo yacon DIIEeKTpOHHBIE IIUPPOBHIC
/11 Bcero | Kontponbsubie | Ilpaktuueckue o0pa3oBaTenbHbIC PECYPCHI
paboThI paboThI
1 buosorus B cucreme Hayk 1 Bu6muotexa [JOK

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

2 Meto bl TO3HAHUS KUBOU MPUPOIBI. 1 0.5 but6mmoreka [IOK
[IpakTudeckas padora Ne 1 «Vcnonb30BaHue https://m.edsoo.ru/863e6122
Pa3IUYHBIX METOJI0B IIPU U3YUEHUU
OMOJOTUYECKIX 0OBEKTOBY

3 buonornueckue cuctempl, IPOLIECCH U UX 1 bubmmoreka [JOK
H3y4YeHHUe https://m.edsoo.ru/863e6564

4 XUMHUYECKUH COCTaB KIeTKU. Boa u MuHepaibHble 1 Bu6muotexa [JOK
COJIH https://m.edsoo.ru/863e674¢

5 Benku. CocTaB u cTpoeHne OeKoB 1 bubmmoreka [JOK

https://m.edsoo.ru/863e6b72

6 DepMeHTHI — OMOJOTHYECKUE KaTalTu3aTOPHI. 1 0.5 bubmmoreka [JOK
JlabopaTtopHnas pabora Ne 1 «3yuenune https://m.edsoo.ru/863e6b72
KaTaJIMTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WM KaTaaas3bl)»

7 Yrneroapl. JIunuas 1 bubmoreka [{OK

https://m.edsoo.ru/863e¢6870

8 Hyxnennosbie kucnotel. ATO 1 bubmmoreka [JOK

https://m.edsoo.ru/863e6d5c
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Uctopus u metoasl uzydeHus kinetku. Kinerounas
TEOpHsI

bu6mmoreka [IOK
https://m.edsoo.ru/863e6e88

10 | KizeTka Kak 1iej10cTHAS )KUBasi CUCTEMA
11 | Crpoenue 3ykapuoOTHYECKON KIETKH. 0.5 bubmmoreka [JOK
JlaGopaTtopHnast pabota Ne 2 «M3yueHnue cTpoeHHs https://m.edsoo.ru/863e61t0
KJICTOK PACTeHMM, )KUBOTHBIX, TPUOOB U OakTepuit https://m.edsoo.ru/863e716¢
0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax
U VX OTICAHUE)»
12 | OOGMeH BemecTB Ui META00IN3M bu6mmoreka [IOK
https://m.edsoo.ru/863e766¢
13 | doTocuHTe3. XEMOCHHTE?3 but6mmoreka [IOK
https://m.edsoo.ru/863e7c98
14 | DHepreruueckuit 0OMeH Bu6muotexa [JOK
https://m.edsoo.ru/863e7aae
15 | )KuzHeHHBIN UMUK KIETKU. J[eeHne KIeTKH. 0.5 bubmmoreka [JOK
Muro3. JlabopaTtopHnas pabora Ne 3 «Habmronenue https://m.edsoo.ru/863e7dc4
MHUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 | buocunTe3 Oenka. Peakiust MAaTpHYHOTO CHHTE3a bubmmoreka [JOK
https://m.edsoo.ru/863e796e
17 | Tpancnsus — 6uocuHTE3 O€IKa Bu6muotexa [JOK
https://m.edsoo.ru/863e796e
18 | Heknmerounsie (hOpMBI JKU3HU — BUPYCHI bubmmoreka [JOK
https://m.edsoo.ru/863e7540
19 | ®opMbl pa3MHOXKEHHS] OPraHU3MOB bubmmoreka [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
20 | Meiio3 but6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
21 | OGpa3oBaHMEe U Pa3BUTHUE MOJTOBBIX KIIETOK. 0.5 bubmmoreka [JOK

OmnonorBopenue. Jlaboparopuas padora Ne 4
<<I/I3yquHe CTPOCHUA IMOJIOBBIX KJICTOK Ha 'OTOBBIX
MHUKpOIpernapaTax»

https://m.edsoo.ru/863e81b6
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22 | UaguBHAyanbHOE pa3BUTHE OPTaHU3MOB 1 bubmuoteka [JOK
https://m.edsoo.ru/863e8436
23 | 'eHeTnKa — HayKa O HACJIEICTBEHHOCTH U 1 but6mmoreka [IOK
W3MEHUYUBOCTH https://m.edsoo.ru/863e8612
24 | 3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB. 1 bubnuoteka [JOK
MoHOrubpuaHOE CKpeIBaHue https://m.edsoo.ru/863e8878
25 | luruOpuaHoe cKpelrBanue. 3aKOH He3aBUCUMOTO 1 but6mmoreka [IOK
HacJIeI0BaHMsI TPU3HAKOB https://m.edsoo.ru/863e89a4
26 | CuermieHHOE HacleI0BaHUE MMPU3HAKOB. 1 0.5 bubnmoreka [JOK
JlaGopatopHas pabora Ne 5 «M3yuenue https://m.edsoo.ru/863e8c60
pe3yabTaTOB MOHOTHOPHIHOTO U JUTHOPUTHOTO
CKpEIIUBAHUS Y IPO30(IIIBI Ha TOTOBBIX
MUKpOIpenaparax
27 | I'enetruka nosa. HacienoBanue npu3HaKoB, 1 bu6mmoreka [IOK
CIIETUICHHBIX C TI0JIOM https://m.edsoo.ru/863e8c60
28 | U3smenunBocTh. HenacnencrseHHas N3MEHYUBOCTE. 1 0.5 bu6mmoreka [IOK
JlaGopatopHas padota Ne 6. M3yuenue https://m.edsoo.ru/863e8efe
MOIU(PUKAIIMOHHON U3MEHUYNBOCTH, TIOCTPOCHUE
BApUALMOHHOTO Psi1a U BAPUALIMOHHON KPUBOI»
29 | HacnencrBeHHast ©BMEHYHBOCTh. JlJabopaTtopHas 1 0.5 bubnuoteka [JOK
pabota Ne 7. «AHanmu3 MyTanuii y 1po30Quier Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
30 | I'eneruka yenoBeka 1 bubmoreka [{OK
https://m.edsoo.ru/863e8d78
31 | PesepBHsIil ypok. O000IICHHE TTO TEME 1
«HacnencTBeHHOCTh M UI3MEHUHNBOCTH OPTaHU3MOBY»
32 | Cenekuus Kak HayKa U MPOLECC 1 bubmmoreka [JOK
https://m.edsoo.ru/863e¢9214
33 | MeTobl ¥ IOCTUKEHUS CEIEKIUHU PACTEHUN U 1 bubmmoreka [JOK
JKHUBOTHBIX https://m.edsoo.ru/863e¢9214
34 | buoTexHoyOrus Kak oTpacib NPOU3BOACTBA 1 bubnuoteka [JOK
https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
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11 KJIACC

Ne Tema ypoka KonnuectBo yacos DNeKTPOHHBIE IUPPOBBIE
n/m Bceero | Kontponbabie | IlpakTuyeckue 00paszoBaTeNbHBIC PECYPCHI
paboThI paboThI
1 DBOJIIOLHS M METObI €€ N3YUEHUS 1 bu6mmoreka [IOK
https://m.edsoo.ru/863ea20e
2 Hcropus pa3Butus npeacTaBieHuil 00 SBOTIONNH 1 bubmuorexa [JOK
https://m.edsoo.ru/863e9570
3 MUuUKpO3BOTIOIHUS 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle
4 [Tonmynsiums Kak 3J€MEeHTapHas €AUHULIA BUIA U 1 0.5 bu6mmoreka [IOK
sBomtorun. Jlaboparophnas padora Ne 1 «CpaBHeHue https://m.edsoo.ru/863e¢99¢c6
BUJIOB 110 MOP(OJIIOTHYECKOMY KPUTEPUIO)
5 JIBIKy1IME CUITBI (3JIEMEHTAapHBIE (PAKTOPHI) 1 bubmmoreka [IOK
SBOJIFOLUHT https://m.edsoo.ru/863e9da4
6 EcrecTBennbIit 0TOOP U €r0 HOpMBI 1 bubmuorexa [JOK
https://m.edsoo.ru/863e9ed0
7 Pe3ynbratrh 3BOTIOIMHT: TPUCTIOCOOICHHOCTD 1 0.5 bubmuorexa [JOK
OpraHu3MoB U BuaooOpazoBanue. JlaboparopHas https://m.edsoo.ru/863e9fde
paborta Ne 2 «Onrcanue npucrocoOIeHHOCTH
opranmu3Ma u €€ OTHOCHUTEILHOTO XapaKTepay
8 Hanpasienust 1 myTy MaKpO3BOJIIOLUN 1 bubmuorexa [JOK
https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOTIONNH 1
10 | Ucropus xu3HU Ha 3eMile U METObI €€ U3yUEHUs 1
11 | I'unmoTte3bl NPOUCXOKICHUS )KU3HU Ha 3eMIie 1 bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6
12 | Pa3BuTHe )XU3HU HA 3€MJI€ 110 3paM U MEPHOIAM 1 bubmuorexa [JOK
https://m.edsoo.ru/863eabbe
13 | OcHOBHBIE ATanBbl IBOJIOLUU PACTUTEIBHOTO U 1 0.5 bubmmoreka [IOK

KUBOTHOTO Mupa. [IpakTrdeckas padora Ne 1
«M3ydyeHre UCKOIIaEMBIX OCTaTKOB PACTCHUHN U
KMBOTHBIX B KOJUICKLIUSIX)»

https://m.edsoo.ru/863ea8bc
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14 | CoBpeMeHHas cucTeMa OPraHM4YecKOro Mupa bubmuorexa [JOK
https://m.edsoo.ru/863ea48e
15 | DBomronus yenoBeka (aHTPOIIOTEHE?) bubmuorexa [JOK
https://m.edsoo.ru/863eac2c
16 | JIBmxymue cuisl (hakTopbl) aHTpOTIOTEHE3a bubmuorexa [JOK
https://m.edsoo.ru/863ead44
17 | OcHOBHEIE CTaaUH 3BOJIOIUA YEIOBEKA
18 | YenoBeyeckue pacsl U NPUPOIHBIC aallTAI[UN bu6mmoreka [IOK
YelIoBeKa https://m.edsoo.ru/863eaea2
19 | Pe3epBHbIii ypok. O000IIEHHE IO TEME
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HHU HA 3eMIIe)
20 | DKkoJsiorus Kak HayKa
21 | Cpensl 0OuTaHUA U SKOJIOTUYECKHE (PAKTOPBI bubmmoreka [IOK
https://m.edsoo.ru/863eafec
22 | Abuotnueckue akropsl. JlaboparopHas padota Ne 3. 0.5 bubmmoreka [IOK
«Mopdonorudeckre 0COOCHHOCTH pacTeHUH U3 https://m.edsoo.ru/863eb10e
pa3HbIX MecT ooutanus». Jlaboparopnas padorta Ne 4.
«BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeyca
23 | buornueckue paxTops bubmnorexa [JOK
https://m.edsoo.ru/863eb348
24 | DKOJIOTUYECKHUE XapPAKTEPUCTUKHU MOMYIISALNH. 0.5
[Tpaktuyeckas pabora Ne 2 «IToacyér mIoTHOCTH
MOMYJISIUN pa3HbIX BUJIOB PACTCHUIN»
25 | CoobmiecTBa OpraHM3MOB — OHOIIEHO3 bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a
26 | DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) bubmnorexa [JOK
https://m.edsoo.ru/863eb46a
27 | OcHOBHBIE TTOKA3aTEIN YKOCUCTEMbI. IKOIOTHICCKHUE bu6mmoreka [IOK
nupamubl. CBoiicTBa skocucteM. Cykneccus https://m.edsoo.ru/863eb5fa
28 | IlpupoiHbIE SKOCUCTEMBI
29 | AHTpPONOTE€HHBIE SKOCUCTEMBI
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30 | buocdepa — rmobanbHas 3KOCUCTEMA 3eMITH 1 bubmuorexa [JOK
https://m.edsoo.ru/863ebbSe

31 | 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orochepbl 1 bubmuorexa [JOK
https://m.edsoo.ru/863ebd 16

32 | YenoseuecTBO B Onochepe 3emin 1

33 | CocyiiecTBOBaHUE NPUPOABI U YEIIOBEUECTBA 1 bubmmoreka [JOK
https://m.edsoo.ru/863ebale

34 | PesepBHblii ypok. O6061menne Tembl «Coo01iecTsa u 1

OKOJIOTHYCCKHEC CUCTCMBID)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5



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

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

1.

buonorus, 10 kmacc/ INaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Tloxg
pen. [laceunnka B.B., AknnonepHoe o6mectBo «M3narensctBo «IIpocBenienue;
buonorus, 11 knacc/ [laceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /ITox
pen. [laceunnka B.B., AknnonepHoe o6mectBo «M3narensctBo «IIpocBemenue;

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1.

buonorus. [Toypounsie pazpabotku. 10-11 kimaccer: yaeOHOE mocoOue st
o0mieo0paszoBar. opranu3aiuii: 6a3oBsiif ypoBeHs / B.B. [laceunuk, ['.I'. IlIBenos, T.M.
Edumosa; mox pen. B.B.Ilaceunnka. — M. [Ipocsemenue, 2017. — 230 ¢. «Jlunus
KUIHI;

buonorus 10-11 knaccel. bazosriii ypoBeHs. [loypounbie pa3paboTku.: yueOHOE
nocobue st obreodpasosar. opranuzanuii: / B.B. [Taceunuxk, I'.I'. lIBeros, T.M.
Edumona; 2-e uzn. crep.— M. IIpocsemienue, 2023. — 230 c. («JIMHUS KU3HWY);

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

™

NSV AW

10.

11

Enmnoe okHO mocTyna k 00pa3oBaTebHBIM pecypcam http://window.edu.ru/

Enunas komtexius nudpoBbix 00pa3oBaTenbHBIX pecypcos http://school-
collection.edu.ru/

Obmepoccuiickuii npoekt "Llkona mudposoro Beka" http://digital. 1 september.ru/
®denepanbHbIi HEeHTp HHPOPMALIMOHHO-00pa30BaTeNIbHBIX pecypcoB http://feior.edu.ru/
®enepanbhblil mopran "Poccuiickoe odpasosanue http://www.edu.ru/

VYuu.py - UHTepakTHUBHAs OHJaH-TuIaTdopMa - https://uchi.ru/

becrarnas nudporas miatdopma 11t 00y9IeHHUsST OCHOBHBIM IKOJIBHBIM ITPEeIMETaM
- https://education.yvandex.ru/main/

«Enunas komnexnus Ludpossix O6pazoBatenpHbix Pecypcosy (http://school-
collection.edu.ru/).

https://resh.edu.ru/subject/5/

http://ebio.ru/ - DnexTpoHHbI yueOHUK «bromorus.

. http://bio-ximik.narod.ru/bio/bio.htm - cTpoenue kiaeTox
12.
13.
14.
15.
16.
17.

http://biokhimija.ru/lekcii-po-biohimii.html - Onoxumus
http://evolution2.narod.ru/index.htm - 3BosrorTHIS
http://nrc.edu.ru/est/r4/ - Guonorndeckast KapTuHa MUpa
http://planete-zemlya.ru/ - [Inanera 3emuis
http://ecologysite.narod.ru/index.html - sxomorus
http://bio-nica.narod.ru/index.html - Guonuka
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