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IMosicuuTeIbHAA 3aNIUCKA

Lenp wu3yuenuss yueOHoro mpenmera «buonorus»y Ha 0a30BOM ypOBHE — BIIaJCHHE
00yYaromKUMUCS TO3BOJIIET M3YYHTh CTPYKTYPHO-(DYHKIIMOHAIBHYIO OPTaHMU3alUIO0 JKUBBIX CHCTEM
pa3HOro paHra M MNpUOOpeTeHHEe YMEHHMM HCIOJb30BaTh ATH 3HAHUS JUIS T'PAMOTHBIX JCHCTBUIl B
OTHOILIEHUH O0BEKTOB )KUBOH MPHUPOJIBI U PA3TMUHBIX PEIICHUH KU3HEHHBIX MPOOIEeM.

Joctuxenue nenn usyueHus npeamera «bruonorus» Ha 6a30BOM YPOBHE - PEIICHUS CIeTyIOIINX
3a1a4:

OO6yuenue TpedyeT crucTeM OMOJIOTHUECKUX TEOPHiA, YYeHUH, 3aKOHOB, 3aKOHOMEPHOCTE!, THIIOTE3,
HpaBIJI, CITy>KaIUX (POPMUPOBAHHUS ISl TPEACTABICHHON O €CTeCTBEHHO-HAyYHOH KapTHHE MUDA, O
METO/axX HayYHOTO MO3HAHUS, IIOCTPOCHUS, MHOTO0Opa3usi 1 0COOCHHOCTEH KUBBIX CUCTEM Pa3HOTO
YPOBHS OpraHN3aIMH, BBIAIOMINXCS OTKPHITHI ¥ COBPEMEHHBIX TEXHOJIOTHH. NCCIIEIOBAaHMS B
OMOJIOTHH;

MOJJICPKUBACT Y 00yJaIOIINXCsl TO3HABATEIbHBIC, HHTEIUICKTYaIbHbIC M TBOPUYECKHUE CTIOCOOHOCTH B
MIPOIIECCE aHAIM3a IaHHBIX O MyTSAX Pa3BUTHUS B OMOJIOTMH HAYYHBIX B3TJISAIOB, HACH M MOIX0I0B K
M3YUYEHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHUE Y 00y4aroluxcst 001Iel KyIbTypbl, PYHKIIMOHAIBHON I'PAaMOTHOCTH, Pa3BUTHUSI YMEHUN
OOBSICHATD M OLICHUBATH SIBIICHUS, OKPY KAIOLHE MUD KUBON MPUPOIbI HA OCHOBE 3HAHUI U OIIBITA,
MOJTyYEHHBIX IPU U3YYEHUH OMOJIOTUH;

METO/Ibl Y 00YYaIOIINXCs YMEHUHM UIUTIOCTPUPYIOT 3HaYEHHE OMOJIOTHYECKUX 3HAHUN B MPAKTUYECKON
NESITEIbHOCTH YEJIOBEKA, Pa3BUTUE COBPEMEHHBIX METUITUHCKUX TEXHOJIOTUH U arpOoOHOTEXHOIOTHIA,

BOCTIUTaHHUE YOKAEHHOCTH B BO3MOXXHOCTSIX TIO3HAHUS YEIIOBEKOM JKUBOW TPUPOJIBI, HEOOXOIUMOCTh
OEepeKHOT0 OTHOIICHUSI K HEH, COOTIOIEHUE ITUX HOPM MPHU MTPOBEACHUN OMOIOTHUUECKHUX
HCCIICIOBAHUIA;

OCO3HAHME [IEHHOCTEN OMOJIOTMYECKUX 3HAHUH JUISI TOBBIIICHUS! YPOBHS 0CO00M KyJIbTYpHI, IS
(opMHpOBaHUS HAYYHOTO MUPOBO33PEHHUS;

[IpumeHeHre MOTyYeHHBIX 3HAaHUIH U YMEHHI B IOBCEAHEBHOM KU3HU JUIsI HAOIIOACHUS 32
HOCJIECTBUSIMU CBOEH AEATEIIbHOCTU B OTHOLIEHNHU OKPY’KaroIlel cpesibl, COOCTBEHHOTO 3/10pOBbs,
000CHOBaHHUSA U COOIIOICHUSI MEp MPETOCTOPOKHOCTH.

B cucreme cpeanero o6iero oopazoBanust «buosnorus», usydaemas Ha 6a30BOM YpOBHE, SIBIISETCS
00s13aTeNbHBIM Y4eOHBIM BKIIIOUEHHEM, BXOAAIINM B COCTaB IPeIMeTHOM obmacTi «EcTecTBeHHO-
HayYYHBIE [IPEIMETHI».

Jnis u3yueHust 6Moa0run Ha 6a30BOM YpPOBHE CpelHEro o01ero oopa3oBanus OTBOAUTCS 68 4acoB: B
10 kmacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 gac B Henerio).

[Tpu pazpaboTke mporpaMMBbI MO0 OMOIOTHH TEOPETUIECKYIO OCHOBY JJIsI OTPEICIICHHUS TTOIXO0I0B K
dbopMHUpOBaHHIO coslepKaHus yaeOHOTO TIpeameTa «bromorusy coctaBuau: cpeanee ooIiee
oOpa3zoBanue B Poccuiickoit deneparinu, a Takke 0 CrielUaTbHONH OMOJIOTHH, €€ TOHUMaHue B
MO3HAHUM CBETa MPUPOJIBI U COCTOSHUSA CYIIECTBOBaHUS UeIoBeYecKoro odmectsa. CormacHo
HA3BaHHBIM TOJIOKEHUSM, HEOOXOIUMO OCHOBHBIC (DYHKIIMU TPOTPAMMBI IO OUOJIOTHUH U €€

CTPYKTYpE.

[Iporpamma o 6MOJIOTHHN JAET MpEICTaBICHNE O IIeJId, 00 00IIeH cTpaTeruy 00y4YeHHs, BOCIIUTAHUS U
pa3BUTHS 00YyYaIONINXCS B paMKax yueOHoro npeamera «bronorusy, onpenensier 00s3aTellbHOe
NPeIMETHOE COJIEpKAHUE, €T0 CTPYKTYPY, paclpeie]CHre 110 pa3iesiaM i TeMaM, PEKOMEH Ty eMYO
MOCIIE0BATEIHPHOCTh U3YUCHHUS yUeOHOT0 MaTeprala ¢ y946TOM MEKIIPEIMETHBIX U
BHYTPHUITPEIMETHBIX CBSI3€H, JIOTHKA 00pa30BaTeIHHOrO MPOIIECCa, BO3PACTHBIX

KaTeropui 00y4aronmxcsi.



B nporpamme 1o 6HOJIOTUY TaKkKe COOTIOA0TCS TPeOOBaHMS K HAYAIbHBIM JINYHOCTHBIM,
METanpeaAMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00yUYeHHUs] B OCHOBHBIX BU/IaX Y4eOHO-
II03HABATEIBHOMN JIEITEILHOCTH/YUeOHBIX ISHCTBHI, 00YYAIOIIIX 10 U3YYCHHIO CO/ICPIKAHHS
OMOJIOTHYECKOro 00pa30BaHMUA.

B nporpamme o 6uosorun (10—11 kimaccel, 6a30BbIiA YPOBEHB) peaaTu30BaH MPUHIIHIT
IPEEMCTBEHHOCTH B M3yYEHUU OMOJIOTHH, OJIarofaps ueMy B Heil IpOCMaTpPHUBAETCS HAIIPABICHHOCTD
Ha pa3BUTHE 3HAHMM, CBA3EH C TPaAULUSAMU €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS, LICHHOCTHBIX
OpHUEHTAIUI TNYHOCTH, SKOJIOTUYECKUX, IPEICTABICHHUH O 3I0pOBOM 00pa3e )KU3HH. U OEPEKHBIM
OTHOLLIEHHUEM K OKPYKaIoILel IpUpoaHOM cpene. IlooToMy BHUMaHKE yAEHISIeTCs U3y4CHUIO
00111e010I0rMYeCKIX TEOPUH, a TAKXKe 3HAHUH O OCTPOCHUH JKUBBIX CUCTEM PAa3HOTO paHTa U
OCHOBHBIX ITPOTEKAIOIIMX B HUX MPOIIECCOB B IpOrpaMMe Mo OMOJOTUU. Y IeNsieTcsd BHUMaHNe
WCITOJIb30BAHUIO UMEIOIMXCS 3HAHUM B IIOBCETHEBHOM JKU3HU IS PEIICHUS PUKIIAJAHbIX 337a4, B
TOM YHCIIEe: Mepbl NPO(GUIAKTUKN HACIEICTBEHHBIX 3a00J1eBaHMil yenoBeka, MeAUIIMHA. -
TFeHeTUYECKHEe KOHCYJIIbTAIlK, 000CHOBAHUS SKOJIOTMUECKUX PYKOBOIUTENEH MOBEICHUS B
OKpYKaroIle TPUPOIHON Cpellie, aHaIN3 X035 CTBEHHO-X03AMCTBEHHOM NESITENbHOCTH YEJI0BEKA B
COCTOSIHUU MPUPOJHBIX U UCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHNE BHUMAHMUS K IPUKJIAAHON
HaINpaBJIEHHOCTH Y4eOHOro npeamera « buomorusy npoAUKTOBaHO HEOOXOJUMOCTBIO 0OeCTIeueHUs
YCIIOBUI JJIsl PEIICHUs OJHOM U3 aKTyalIbHBIX 3a/1a4 MIKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHus, 4TO
MO3BOJIIET 00ECHEYUTh CIOCOOHOCTh O0YUaIOIUXCs aJanTUPOBATHCS K U3MEHEHUSIM B TMHAMUYHO
Pa3BUBAIOIIEMCS] COBPEMEHHOM MUDE.

Buosnorus Ha ypoBHe cpeqHero o0miero o0pa3oBaHus 3aHUMAaET BakHOE MecTo. OHa obecrieunBaeT
YPOBEHb YCIIOBHUH [T 00Yy4alOINXCs, IPEICTABICHHBIX B HAYyYHOH KapTHHE MUPA, PACIINPSIET U
000011aeT 3HaHUS O JKUBOH NMPHUPOJIE, €€ OTIIMINTEIBHBIX MPU3HAKAX — BOMHOW OPraHU3aluH U
9BOJIONNH, CO3/IACT YCIOBHS JJISI: IO3HAHUS COJTHEYHOM KHUBOM MPUPOIBI, POPMUPOBAHUS
(GYHKIIMOHATBLHON TPAMOTHOCTH, TIPUHITUIIOB 3I0POBOT0 U 0€3011acHOTr0 00pasa K1U3HH,
HKOJIOTHYECKOT0 00pa3a KU3HU. , ICHHOCTHOTO OTHOILICHUS K KUBOW MPUPOJE U YEIOBEKY.

Bonbioe 3HadueHrne OMOIOTHS HMEET TaKKe JIJIS PEIICHHsI BOCITUTATCIIHBIX U Pa3BUBAIONIUX 33,124
cpemHero o0miero o0pa3oBaHus, COMATM3AIMH yJyamuxcs. V3yuenne ycinoBuii OMoaoruu
oOecrieunBaeT (OPMUPOBAHUE UHTEIUICKTYATbHBIX, KOMMYHHKAIIMOHHBIX U HH()OPMAIIHOHHBIX
HaBBIKOB, 3CTETUYECKON KYJIbTYPHI, a TAK)KE BHEAPEHUE OMOIOTHYECKUX 3HAHUHN C IEMOHCTpAUsIMU
JPYTUX XUMUYECKHX MPEAMETOB, B YaCTHOCTH, (PU3UKU, XUMHUH U Teorpaduu. Ha3BaHHbIE TOTOKEHUS
(6] Hpe,Z[HaSHa‘-IeHI/II/I y‘-Ie6HI/IKa «BI/IOJ'IOI‘I/I}I» COCTaBUJINX OCHOBBI JIA OHpeI[e.HeHI/I}I IIOAXO0I0B K OT60py
CTPYKTYPHPOBAHHMSI €0 COJICPIKAHMUS, IPEICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p comepxanus yaeOHOTO mpeameTa «bruosorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C MTO3HUIIHH
KYJIbTYPOCOOOPa3HOTO KOHTEKCTA, B COOTBETCTBUU C KOTOPBIM 00YYaOIINECs JOKHBI OCBOUTH
3HAHWS W HaBBIKH, 3HAYUMBIC /111 POPMHUPOBAHUS KYJIbTYPHI Ha BCEH TEPPUTOPUH, ONIPEICIISIONINE
aJICKBaTHOE MTOBEJICHHE YEJIOBEKA B OKPYIKAIOUICH MTPUPOTHOM cpejie, BOCTPEOOBaHHBIE B
MOBCETHEBHOM KU3HM U MPAKTHUECKON JeATeTbHOCTH. Oco00€ MECTO B 3TOM CHUCTEME COZIepKaT
AJIEMEHTHI, KOTOPBIE MPETSTCTBYIOT (POPMUPOBAHUIO COBPEMEHHON €CTECTBCHHO-HAYYHON KapTHHBI
MUpPA U IEHHOCTHBIX OPUEHTAINI JTUIHOCTH, CIOCOOCTBYIOMIEH MX TYMaHU3alUN OHOJIOTHIECKOTO
o0Opa3oBaHusl.

CrpyKTypupoBaHHEe COJEpkKAHU yUeOHOro MaTepuala B IporpaMme 1o OMOJ0rMH OCYILECTBIISAETCS C
y4€TOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUH 00 OTIMYUTEIBHBIX 0COOEHHOCTSIX KHUBOM MPUPOJIBL, O €&
YPOBHEBOM OPraHU3aLlMU U YBOJIIOLUU. B COOTBETCTBUHU € HTUM B ITO3TAITHOM Kypce IIpeIMeTa
«buonorus» BELIEIAIOTCS CIELYIOLUE COAepKAaTEIbHbIEC TUHUN: «bronorus kak Hayka. MeTonabl



HAY4YHOTO MO3HaHUsAY», «KieTka kak Guosorndeckas cucreMay, «OpraHusM Kak Ouosioruyeckas
cuctemay», «CrucreMa 1 MHOrooOpaszue OpraHm4eckoro Mupay», « BOJIOLUS )KUBOU MTPUPOIBI»,
«IKOCUCTEMBI U KOHCTUTYIIHOHHBIE HOPMBIY.

COILEPKAHUE OBYYEHUSA
10 KJIACC
Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OPraHU30BaHHBIMU, TEXHUYECKUMU U IPYTUMU
COXpaHUBIIUMHUCS HayKamu, puiocoduei, STUKON, SCTETUKON U TipaBoM. Poss Ouosorum B
COBPEMEHHOI HayuyHOU KapTuHEe Mupa. CucreMa OMOJIOTHYECKUX HAYK.

Mertobl MO3HAHMS KUBOU MPUPOIBI (HAOIIOIEHUE, YIKCIICPUMEHT, OITUCAHNE, H3MEPECHHE,
KJaccuukanus, MOJAEITHUPOBAHNE, CTATUCTHYECKAs 00padOTKa JaHHBIX).



JdemoHcTpaumuu:
Hoptpetst: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeTO bl TO3HAHUS KUBOU PUPOIBI».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTrueckas padota Ne 1. «Mcrnonp30Banme pa3InyHbIX METOAOB IMPU U3YUECHUN OMOJIOTHUECKHUX
00BEKTOBY.

Tema 2. JKuBble cucTeMbI 1 X OPraHU3aI U,

JKuBbie cuctemsl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus: Ononorun. OTInYue )KUBBIX CUCTEM OT
HEOPraHWYECKOW MPUPOIBI.

CoiicTBa 6MOCHCTEM M UX pazHOOOpa3ue. YPOBHH OpraHU3allui OMOCHUCTEMBI: MOJICKYJISIPHBIH,
KJICTOYHBIW, TKAHEBBIA, OPraHU3MEHHBIN, MOMYISIUOHHO-BUI0BOM, IKOCUCTEMHBIN
(OuoreoneHOTHYECKHI ), OMOC(EPHBIH.

JdemoHcTpaumuu:

Tabnuibl v cxembl: «OCHOBHBIE IPU3HAKH KU3HIY», « Y POBHH OpraHU3aLUH KUBOU IPUPOIBDY.

Ob6opynoBanue: moaenb Moaekyis JJHK.

Tema 3. XMMHYECKHUI1 COCTAB U CTPOEHHE KJIETKH.

XHUMUYECKUH COCTaB KJIETKU. XUMHYECKHUE 3JIEMEHThI: MAaKpO3JIEMEHThI, MUKPOAJIEMEHTHI. Bosa u
MUHEpaJIbHBIC BEIIECTBA.

DyHKIUK BOJIBI 1 MHHEPATLHBIX BEIIECTB B KaMmepe. [lonnepikanre ocMOTHYECKOTo OanaHca.

Benxu. Coctas u cTpoeHne 0enkoB. AMMHOKHUCIIOTH — MOHOMEpHbIe Oenku. Hesamenumbie u
3aMEHUMBIC AMUHOKHUCIIOTHI. AMHHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPbI OSITKOBOW MOJICKYJIBI
(mepBUYHAas!, BTOPUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTYPbI). XMMHUYECKHE CBOMCTBA
0enkoB. bruonornveckne GyHKIuM OEITKOB.

®epMeHThI — OHoJIorHuecKue Karaau3aTopsl. CTpoeHue pepMeHTa: akTUBHBIN LEHTp, cyOcTpaTHas
cieruduaHocTs. Kopepmentsl. Buramunsl. OTiandns pepMEeHTOB OT HEOPTaHHUECKUX
KaTaJIM3aTOPOB.

YrneBopl: MOHOCaxapH bl (TJIIOK03a, pud03a U 1e30KCUpr003a), Aucaxapu/bl (caxaposa, JaKTo3a) U
noJIrcaxapuabl (Kpaxma, TIMKOTeH, IeJUTI0NI03a). bruonornueckue GpyHKIUN TPHUMEHSIOTCSI.

Jlunuasl: TpUraunepusl, pochonunuasl, crepousl. I'uapodunsHo-ruapodoOHbIe
cBoiicTBa. buonormueckne GyHkImn munuoB. CpaBHEHNE MTOMYUYCHHBIX OCIKOB U JIMIHI0B KaKk
MCTOYHHUKOB SHEPTHU.

Hyxneunossie kucnotsl: JIHK n PHK. HykneoTunbl — MOHOMEPBI HYyKJIEMHOBBIX KUCIOT. CTpoeHHE 1
dbynkunn JIHK. Ctpoenne n pynkuun PHK. Bugst PHK. AT®: ctpoenue u GyHKImm.

HuTonorus — Hayka o kietke. Kiietounas Teopust — npuMep B3aUMOACHCTBUS Uil U (haKTOB B
Hay4YHOM ITO3HAaHUU. MeTObl HCCIIe0BaHUS KIIETKHU.



Knetka kak nenoctHas xuBas cucreMa. OOmue npru3HaKky KIETOK: 3aMKHYTasl Hapy KHasi MeMOpaHa,
mostekyibl JIHK kak reHeTudeckuii anmapar, cucTeMa CHHTe3a Oellka.

Tunsl KIETOK: 3yKapruoTH4ecKas U npokapuoTrieckas. OcCOOEHHOCTH CTPOEHUS MPOKAPHOTUIECKON
kieTku. Knerounas crenka morudaet. CTpoeHHE SyKapuOTHIECKOUW KIeTKH. OCHOBHBIC pa3IMyuus
pacTUTEILHOM, )KUBOTHON U TPUOHOM KJIETKHU.

IToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUYHAs CTEHKA, TIMKOKAJIUKC, UX

bynkuuu. [Tnasmatudeckas meMOpaHa, ee cBoiicTBa M pyHKIuU. [{uTomnazma u ee

opranouasl. OqHomMemOpannbie opranouabl: DIIC, anmapat ["obKH, JTU30COMBI

kJieTku. [lomyaBTOHOMHBIE OpraHOUIbI KJIETKH: MUTOXOHAPUH, TIacTuAbL. [Ipoucxoxienue
MUTOXOHJIpHH U TacTul. Buasl miiactuna. HememOpaHHbIe OpraHOU bl pUOOCOMBI, KIIETOYHBII
LEHTP, LICHTPUOIH KIETKU, PECHUYUKH, KTYTHUKU. DYHKIIMN OpPTraHOUIO0B KJIETKU. BKiltoueHus.

SAnpo — peryasTopHbIi LeHTp KieTku. CTpoeHue siep: aaepHas 000104Ka, KapruoIuia3Ma, XpoMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

JIBuKeHHe BEeUIECTB B KIIETKE.
JdemoHcTpauuu:

Hoptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. neliaen, P. Bupxos, [Ixx. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®panxnun, K. M. bap.

JIlnarpammsbl: «PacnipeneneHre OCHOBHBIX 3JIEMEHTOB B HEKMBOM IIpupoe», «Pacnpenenenue
OCHOBHBIX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabnuuet u cxembl: «Ileproanyeckast TabIUIA OCHOBHBIX 3IEMEHTOBY», «CTpOCHHE MOJIEKYJ BOJBY,

«buocunres 6enkay, «CtpoeHue Monekyn oenka», «Ctpoenue dpepmentay, « HykienHoBbie
kucinotsl. [IHK», «Ctpoenue monekyn ATDy», «CtpoeHne 3yKapuoTHYECKOUM KIeTKn», « CTpoeHue
JKUBOTHOM KJIIETKN», « CTPOCHUE PACTUTEIbHOU KIETKN», « CTPOCHUE MTPOKAPUOTUUECKOMN KIETKUY,
«CtpoeHnue sapa KIEeTKN», « Y TIeBOAb, «JIunuab.

OO0GopynoBaHue: CBETOBON MUKPOCKOII, 000pYI0BaHUE JJISI POBEJCHUS HAOMIOACHUHN, N3MEPEHUH,
AKCIEPUMEHTOB, MUKPOIIPETIAPAThl PACTUTEILHBIX, )KUBOTHBIX U OAKTEPHATIHHBIX KIIETOK.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopatopHas padota Ne 1. «/3yueHne KaTaluTHYECKON aKTUBHOCTH (PepPMEHTOB (110 TUITY aMHJIA3bI
WJIU KaTajasbl)».

JlaboparopHas pabota Ne 2. «M3yueHre XUMHUYIECKUX KIETOK PACTEHU, )KUBOTHBIX U KHUBOTHBIX TIO]T
MHKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENAPATAX U UX ONUCAHUEY.

Tema 4. ’KuzueneaTeJbLHOCTh KJIETKH.

OOMeH BemecTB, WM META00IU3M. ACCUMIIISIINS (TUIACTUYECKU OOMEH) M CUMYJISIIIHS
(9HEpreTU4ecKuil TMCKypc) — IBE CTOPOHKI CIIOKHOTO Mpoliecca MeTabonu3ma. Ponb coxpanenus
BCIICCTB U 3H€pI‘I/II/I B MeTa6OJII/I3M€.

Tumnbel oOMeHa BemecTB: aBTOTpOGHBIN U reTepoTpodHbIi. Poiib pepMeHTOB B 0OMEHE BEIIECTB U
[IPEBPALLEHUHU DHEPIUU B KIIETKE.



®dotocunre3. CBeroBas u TeMHas ¢asbl poTocuHTe3a. Peakuu dpotocunre3a. IHPeKTUBHOCTD
dboTtocunTe3a. 3HaUueHue HoTocuHTE3A I kU3HU Ha 3emite. CoOMroieHNE YCIIOBUN OKPY KAFOIICH
cpenpl Ha (POTOCHHTE3€ U MEPHI 110 TIOBBIMIEHHIO €T0 IPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTE3UPYIOITHE OaKTeprK. 3HAUYCHUE XeMOCHHTE3a JIJIs )KU3HH Ha 3eMIIe.

DHeprerudeckuii oOMeH B KieTke. Pacienyienue BemecTs, BblIeJICHHE U HAKOIUIEHUE YHEPTUH B
KJIETKE. DTambl SHEpreTrudeckoro oomeHna. I mukonus. bpoxenue u ero Bunel. Kucinopomnoe
OKHCJIEHUE, WIH KJIeTouHOoe Jbixanue. OxucnutenbHoe hochoprmmpoBanue. DPPeKTHBHOCT
SHEPTreTHYECKOro OOMeHa.

Peakiuu matpuunoro cunresa. ['enernueckast napopmanus u JJHK. Peanuzanus renernueckoi
nH(popMaIuu B KJIeTKe. [ eHeTHYeCKHii KOJI M €ro CBOMCTBA. TPaHCKPHUTIIIAS — MATPUYHBINA CHHTE3
PHK. Tpancnsuust — 6nocunTte3 6enka. dtansl Tpanciasaiuu. KogupoBanue aMuHOKUCTIOT. Pob
pubocoma B OnocuHTE3€e OenKa.

Hexnerounsie (popMbl )KU3HU — BUPYCHI. MICTOpUS OTKPBITHS

BupycoB(/[.1. UBanoBckuii). OCOOEHHOCTH XpaHEHHS U )KU3HEHHOTO ITUKJIA

BupycoB. bakrepuodaru. bonesnu pacTenuii, )kUBOTHBIX M YellIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc
ummyHoedpunmra yenoseka (B1Y) — Bo30oyaurens CIINIa. ObpaTHas TpaHCKpHIILUS, peBepTas3a 1
uHTerpasa. [Ipodunaktika pacnpocTpaHeHHsi BUPYCHBIX 3a00JI€BaHHIA.

JleMoOHCTpanum:
Ioptpetst: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsszes.

Ta6muipl u cxembl: « Tunel mutanusy, «Metadomuzm», «MUTOXOHAPUNY, « DHEPTETUUECKUN OOMEHY,
«Xnoporacty, «Potocuntesy, «Ctpoenue JTHK», «Ctpoenne n GyHKIIMOHUPOBAHUE TE€HAY,
«Cunres 6enkay, «I'eHeTnueckuit Koa». », «Bupyce», «bakrepuodarm», « CTpoeHUE U )KU3HEHHBIN
ik Bupyca CII/1a, 6axtepuodaray», «Pernmukarus JJHK».

O6opynoBanue: moaenu-antukanun «Y asoenue JJTHK u tpanckpunimsy», «buocuares 6emnkay,
«CrtpoeHnue kineTku», moaenu ctpyktypsl JTHK.

Tema 5. PazMHOkeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KiteTouHbIl WK, WK )KM3HEHHBIN 1TUKI KieTku. MHTepdasza u muto3s. [Iporecchl, mpoTekaromme B
uHTepdaze. Perumkanus — peakius matpuaroro cuate3a JJIHK. Ctpoenne xpomocoM. XpoMOCOMHBIH
Habop — KapuoTHIL. /[UTIJIONTHBIE U TaITIOMIHBIE XPOMOCOMHBIC

Habopbl. XpomaTuasl. L{luTomornyeckne OCHOBBI pa3MHOKECHHS M HHAUBUIYAJIbHOTO Pa3BUTHS
opraHu3ma.

Henenne knetku — muto3. Ctaguu muTto3a. [Iporecchl, mpoucxoasime Ha pa3HbIX CTATUIX
MHUTO3a. bruosornuecknii CMBICI MATO3A.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

@DopMbI pa3MHOXKEHHS OPraHU3MOB: Oecrosoe 1 mojioBoe. Bupl 6ecronoro pa3sMHOKEHUS: IeTICHUE
HaJ/IBOE, IOYKOBAHHUE OJJTHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKE, BET€TATUBHOE
pa3MHOXkeHHe. VICKyCcCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB UMEET 3HAUEHHE IS CEJICKIUH.

ITomoBoe PAa3SMHOXCHHUEC, €0 OTIINYUC OT 0ecI1o0J10T0.



Meiio3. Craaum meriosa. [Ipoueccsl, mpoucxoasuye Ha ctaausax merosa. [loBegenue xpomocom B
Meiioze. Kpoccunrosep. buonornueckuii CMbICI U 3HaYE€HHUE MEH03a.

["amerorenes — npoiecc 00pa3oBaHuUs MOJOBBIX KIETOK y )KUBOTHBIX. [10J10BBIE Kene3bl: CEeMEHHUKU U
anyHuKd. OOpazoBaHuE U pa3BUTHE MOJOBBIX KIETOK — raMeT (CIepMaTo30u, SULEeKIeTKa) —
cnepMaroreHes u ooreHe3. OCOOEHHOCTH COEpKaHUS SHIEKIETOK U

cnepmaro3onnoB. OmnonorBopenue. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBLHOE pa3BUTHE (IMOpUOTEHE3). DTaIlbl
SMOPHOHAIBHOTO Pa3BUTHSI Y TIO3BOHOYHBIX KUBOTHBIX: IPOOJIEHUE, TaCTPYIISILIHS,

opranorenes. [locTamOpuoHanbHOE pa3BUTHE. THUITBI MOCTIMOPHOHATHHOTO PA3BUTHS: TIPSIMOE,
HEnpsIMOe (IMYMHOYHOE). AHATIN3 CPE/bl PA3BUTHSI OPTAaHU3MOB, (DAKTOPOB, CIOCOOHBIX MEPEXOI0B
BpPOKJIEHHBIE YPOJCTBA.

Poct u pa3zButne pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMSIH, CTaJIUH Pa3BUTHS.
JdemoHcTpaumuu:

Tabmuipl U cxembl: «POPMBI pa3MHOKEHHST OPraHU3MOBY, «J{BOWHOE OMIOAOTBOPEHUE Y IIBETKOBBIX
pacreHuii», «BereratTuBHOE pa3MHOKEHHUE pacTeHUN», «Jlenenne kineTok rudHer», «CTpoeHune
MOJIOBBIX KJIETOK», «CTpoeHne xpomocomy, «Knetounsiii ki, «Penmukarusa JHKy. , «Muto3y,
«Meriosy, «IIpsamoe u HEnmpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIIEKONMUTAIOIIUX U YEJIOBEKA,

«OCHOBHBIC CcTaguu OHTOICHE3a».

O06opyaoBaHue: MUKPOCKOII, MUKporpenapathl «CriepMaTo30uabl MIECKOMUTAIOMIETOY, «SIHTeKkieTka

MJIEKOMUTAIOIIET0», «KapuoKkuHe3 B KJIETKaX KOPEIIKa JIyKa», MarHUTHas: MOJEIb-alIAKaIUs
«Jlenenne knetkn», moaens JJHK, Mogens meTadazHoit XpOMOCOMBEI.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padora Ne 3. «HaOmroneHne MuTo3a B KJIeTKaX KOHUYMKA KOPEITKa JIyKa Ha TOTOBBIX
MHUKpOIpenapaTaxy.

JlabGopaTtopHnas padota Ne 4. «3yueHue comepKaHus MOJTOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh M H3MEHYMBOCTb.

[Ipenmer u 3agaun reHeTUKU. McTopus pa3BUTHs reHETUKU. Poib UTOI0THN ¥ SMOPHOJIOTHH B
CTaHOBJICHUH I€HETUKU. BKIax pocCUHCKUX 1 3apyOeXKHBIX YUEHBIX B Pa3BUTHE T€HETHUKH. MeTOIbI
TE€HETUKH (THOPUIOTOTHIECKUH, IIMTOTEHETUUECKHH, MOJIEKYJIIPHO-TeHETHYEeCKUIT). OCHOBHBIC
reHeTUYecKre NoHTUA. [ 'eHeTnyeckasi CUMBOJIMKA, UCIOJIb3yeMas B CXeMaX CKpEIIBaHUS.

3aKOHOMEPHOCTb HACIJIeIOBAHMs IPU3HAKOB, ycTaHOBJIEeHHbIE I'. Menaenem. Monorubpuanoe
CKpelIBaHKe. 3aKOH eMHO000pa3usa rudpuoB nepBoro nokojaeHus. Ilpasuno

JOMHMHHUPOBaHMs. 3aKOH paclpeesIeHns Npu3HakoB. [ unoresa unctorel urpsl. [lonHoe u HenonHoe
JOMHHHUPOBAHHUE.

JurnbpumHoe cKpemmuBaHue. 3aKOH HE3aBUCHMOTO HACIIeIOBAaHUS MTPU3HAKOB. [[uTorenernueckue
OCHOBBI TUTHOPUTHOTO CKpPENIMBaHUs. AHAIM3UPYIOIee CKpenuBanue. Vcrnoap30Banne aHamsa
JAHHOTO CKPEUTUBAHMS JIJIsl OTIPEICTICHUSI TEHOTHITA OCOOH.



CueruieHHOE uccienoBanne npusHakoB. Padorta T. MopraHna 1o ciieruieHHOMY HacJieI0BaHHUIO
reHoB. HapyrieHue crierieHust TeHOB B pe3yJibTaTe KPOCCHHTOBEpA.

XpoMOCOMHas TeOpUsl HACIECTBEHHOCTH. | eHeTHuecKHne KapThl.

I'enernueckuii noa. XpoMOCOMHOE OINPEAEIEHUE M0a. AyTOCOMBI U IOJOBBIE
XpOMOCOMBI. 'OMOrameTHsIe U reTeporaMeTHbIe Oprann3Msl. HacienoBanne npu3HaKoB, CHEIIIICHHBIX
C TOJIOM.

I/ISMGH‘II/IBOCTB. BI/I,Z[BI N3MCHUHNBOCTU:. HCHACJIICACTBCHHAA 1 HACJICACTBCHHAs. PO.HB Cpe,Z[BI B
HEHACJIEACTBEHHON M3MEHUYNBOCTH. XapaKTePUCTHKA MOAU(DUKAITMOHHON

M3MEHYMBOCTH. BapuanoHHbBIN psig v BapuanroHHas kpuBas. KoandyecTBeHHbIE U KaUeCTBCHHBIC
XapaKTEPUCTUKH U UX HOpMa cocTossHMs. CBOMCTBA MOAU(UKAITMOHHOW U3MEHIMBOCTH.

HacnenctBeHHas, MM T€HOTHIIMYECKast, H3MEHUYMBOCTh. KOMOMHATHBHAS H3MEHUYMBOCTEL. Meiio3 u
MOJIOBOM TIPOIIECC — OCHOBA KOMOMHATHUBHON M3MEHUMBOCTH. MyTaIlmoHHAs

W3MEHYMBOCTh. Kiaccudukarus MyTamuii: TeHHbIe, XpOMOCOMHBIE, TCHOMHBIC. YacToTa ¥ MPUYNHBI
MyTaruii. Mytarennbie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIECTBEHHON N3MEHYMBOCTH
H. 1. Basunosna.

BHeﬂHepHaﬂ HacCJICACTBEHHOCTh U U3MCHYMNBOCTD.

I'eneruka yenoseka. Kapuorumn yenoBeka. OCHOBHBIE METO/AbI TEHETUKH YEJIOBEKA: T€HEAIOTMYECKHH,
OJIM3HEIOBBIN, IUTOTEHETUICCKUM, OMOXUMHYECKHH, MOJIEKYJIsIpHO-TeHeTHYeCKUid. COBpEeMEHHOE
ompeieJieHue TeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAaHNE, TECHOTHITMPOBAHKE, B TOM YHCIIE C
noMmoieio ITI[P-ananu3a. HacnencrBenHslie 3a00I€BaHKS Y€IIOBEKA: TeHHbIE 00JI€3HU, OOJIE3HHU C
HACJICJICTBEHHOU MPEIPACIIONOKEHHOCTRI0, XpPOMOCOMHBIE O601e3HN. COMaTHYECKUE 1 TeHEPATUBHBIC
myTtanuu. CTBONOBBIE KieTKH. [IpuHIHIIBI 3710poBOT0 00pa3a )KU3HHU, TUATHOCTHKH, MPOPIIAKTUKI U
nedeHus 3a0oneBaHnii. MeIuKO-TeHeTHIeCKOe KOHCYJIbTUPOBAHUE. SHAUCHUE MEAUIIMHCKONW TeHETUKH
B IIPEIOTBPALICHIH U BOSHUKHOBEHUU T€HETUYECKUX 3a00JIeBaHUI YEITOBEKA.

JleMoHCTpanum:

Hoptpertst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Peconckui,
H. 1. Basuros.

TaOauIbl ¥ CXEMBI: ((MOHOFI/I6pI/II[HOC CKpCIIMBAHUEC U €T0 HUTOICHECTHYCCKAass OCHOBA», «3aKOHBI

pactipeeNieHus U ero IIUTOreHeTUYEeCKasi OCHOBAY, «3aKOH YHCTOTHI TaMeT», «lurubpuaHoe
CKpemuBanuey, « [ {uTomornyeckre OCHOBBI AUTUOPUTHOTO CKpEIIUBaHUD, «Meio3y,
«B3anmoelicTBrE AJJIEIbHBIX TEHOBY, «I €HETUUECKHE KapThl PACTEHUM, )KUBOTHBIX U YEJIOBEKa,
«I"eHeTHKa OCHOBAHUS, «3aKOHOMEPHOCTHU HACJIEI0BAHMUSI, CLIETNIEHHOTO C TTOJIOMKO», «KaproTuribl
YeJIOBEKa U )KUBOTHBIX», « Buabl muaMeHunBocTn, «MoaudukarmoHHas "3MEHUYNBOCTD,
«HacnenoBanue pesyc-hakropay, «['eHeTrnka» rpynmnay, « MyTamoHHass K3MEHYUBOCTh KPOBW.

Ob6opynoBaHue: MoJIeIU-anIIuKauu « MoHOruOpuaHOE cKpemmurBanuey, «Hemomnnoe

JTOMHUHHUpOBaHUE», «lurubpunHoe ckpemubanuey, «[lepekpéct xpoMocom», MUKPOCKOII U
Mukpornpenapar «Jpozoduia» (Hopma, n3mMeHeHHs (OpMBI KPBUIBEB M OKPACKH Tea), Tepoapuii
«I"opox moceBHO».

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopatopHas padota Ne 5. «3yueHue pe3yabTaToB MOHOTHOPUIHOTO M JUTUOPUIHOTO
CKpPEIIMBAHMA y APO30(HIIBI Ha TOTOBBIX MUKPOIIpEnaparaxy.



JlaGopaTtopHnas padota Ne 6. «M3yuenne MoaupuKaIMOHHOW N3MEHYHBOCTH, IIOCTPOCHHE
BAPUAIIMOHHBIX PSIZIOB M BAPUALIMOHHON KPUBOI».

JlaGopaTtopHnast pabota Ne 7. « AHanu3 MyTanuid y 1po30¢hui Ha TOTOBBIX MUKpOIIpEnaparaxy.
[IpaxTuueckas padora Ne 2. «CocTraBiieHHE U aHATTU3 POJOCIOBHBIX JIOICH.
Tema 7. Bo10op Tesa. OCHOBBI OHOTEXHOJIOTHH.

Cenekuus Kak Hayka U Tporiecc. 3apoxkaeHue cenekunn u gomectukanuu. O0ydenue H. 1. BaBunosa
0 LIEHTPaX MPOUCXOKIACHUS U MHOTO0Opa3usi KyJIbTYPHBIX pacTeHUi. L{eHTphI IPOUCX0XKIeHUS
JIOMAIIHUX )XKUBOTHBIX. COpT, MOpO/A, LITAMM.

CoBpeMeHHbBIE METO/IbI CeNleKIMU. MacCOBBI U MHAUBUAYAIbHBINA OTOOPHI B CEJIEKLIUN PACTCHUN U
KHUBOTHBIX. OIleHKa dKCcTepbepa. BIn3KkopoacTBEeHHOE CKpeluBaHie — MHOPUAUHT. YucTas

muHus. CKpeluBaHue YUCTHIX TUHUNA. ['eTepo3uc, wim rubpuanas cuna. HepoacrsenHoe
CKpelBanue — ayropuaunr. Otaanéunas rudpuanszanus u e€ ycnexu. MICKyCCTBeHHBIH MyTalus 1
NOJyYEeHHE TOJIUIIIONA0B. JIoCTHXKEHUS CeNeKIMM PACTEHHH, )KUBOTHBIX U COOpaHUH.

BuoTexHonoruu Kak oTpaciu Npou3BOACTBA. | eHHas MH)KEeHEepusl. DTarlbl CO3/1aHUs peKOMOMHAHTHOM
JIHK u Tpancrennsix opraun3MoB. Kierounas nnxxenepus. Knerounas kynbrypa. MUKpOKIIOHAIBHOE
pa3MHOXeHue pacTeHnid. KioHnpoBaHue BEICOKOIIPOIYKTUBHBIX CENbCKOXO03SIIICTBEHHBIX
OpraHU3MOB. DKOJOTHYeCKUe U dTudeckue mpodaemsr. MO — MoaudunmpoBaHHbIE TCHETHUECKHE
OpTaHU3MBI.

JleMOHCTpaIH:

Hoprperst: H. W. BaBunos, 1. B. Muuypus, I'. /1. Kapneuenko, M. ®. 1BaHOB.

TaOnuibl U cxembl: KapThl «LIeHTpBI MPOUCXOKIECHUS U MHOT000pa3Hsl KyJIbTypHBIX paCTEHUI,

«ITopoasl JOMaNTHUX KUBOTHBIX», «COpTa KYJIBTYPHBIX pacTeHuit», «OTaanéHHas TuOpuIu3anus»,
«Pabotsl akagemuka M. @. Banosay, «I[loaummonausy, « O0beKTbl OMOTEXHOJIOTHHY, «KileTouHbBIe
KyJbTYPBI ¥ KJIOHUpOBaHUEY, « KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM)).

OO6opynoBaHue: MyJISDKU TUI0/I0B M KOPHEIUIOAOB TUKUX (POPM U KYJIbTYPHBIX COPTOB pacTEHUl,

repOapuii «CenbCKOX03HCTBEHHBIC PACTCHUSY.

11 KUIIACC

Tema 1. DBOJIOIIUOHHAA OHOJIOTUA.

[TpennmocbUIKM BOSHUKHOBEHUS 3BOJIIONMOHHON TEOPUH. DBOJIOLMOHHAS TEOPUS U €€ MECTO B
6uonoruu. MccnenoBanue 3BOMIOLMOHHON TEOPUH PA3BUTHS OMOJIOTUHU U JPYTUX HAYK.

CBuzerensCcTBa 3BOIONNH. [aeoHTOIOrHYeCKHE: 10 MOPSIIKY MPOSIBIICHHS BUIOB B
NaJICOHTOJIOTUYECKOM JIeTonHCH, epexoaabie popmel. buoreorpaduyeckue: cXoAcTBO U CpaBHEHHE
¢bayH u propsl MATEPUKOB U OCTPOBOB.

OMOPHOIOTHYECKHE: CXOJCTBA U Pa3Iu4Msi SMOPUOHOB Pa3HbIX BUJOB MMO3BOHOUHBIX. CpaBHUTENIBHO-
AHATOMUYECKHE: TOMOJIOTUYHBIE, OJJUHAKOBBIC, PYIUMEHTAPHBIE OPTaHbl, aTaBU3Mbl. MOJIEKYIISIpHO-
OMOXMMHYECKHE: CXOJCTBO MPUHIIMIIOB HACIECICTBEHHOCTH U OCHOBHBIX METa0OINYECKUX MTyTEeH y
BCEX OPraHU3MOB.



OpomouronHas Teopust Y. Jlapsuna. [Ipeanocbuiku BO3HUKHOBEHUS JapBUHU3MA. JIBUKYIIIME CHUIIBI
3BOIONMH 110 J{apBUHY (M30BITOUHOE pa3MHOKEHHE MTPH OIPAaHUYEHHOCTH PECYPCOB, HEONpeaeeHHas
W3MEHYMBOCTH, 00pH0a 3a CyIIECTBOBAHUE, TEOPUS OTOOPA).

Cunrerndeckast Teopus 3Bostonun (CTD) u ee OCHOBHBIE TTOJIOKEHUS.
Muxkposomtonus. [Tonynsius Kak eTuHUIA BUIa U SBOJIOLUH.

JBmwxymuecs (pakTopbl CHIIBI) 3BOJIIOLUYU B IpHpoJie. MyTallMOHHBINA POIIecC 1 KOMOMHATUBHAS
U3MEHYMBOCTD. [lonmynsaioHHbIe BOJHBI U Apeiid reHoB. M30msmust 1 MUrparus.

EcrecTBenHbIi 0TOOp — Hanpasisomuil GpakTop 3BoIrOIHH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCTh OPraHN3MOB KaK pe3ysbTaT 3Boonun. [IpuMeps! npucnocobneHuit y
Tes1. ApoMop(o3bl U MIMOAATITAIIH.

Buna u Bunoo6paszosanue. Kpurepun Buma. OcHoBHBIE (hOpMBI BU1000pa30BaHMS: Teorpapuieckas,
IKOJIOTHYECKASI.

MakxkposBomorus. @opMbl 3BOTIONUH: (UIeTHYECKas!, TUBEPreHTHAs, KOHBEpreHTHas,
napasuienabHas. HeoOpaTuMocTh peBOJIOLINN.

JdemMoHcTpaumuu:

[Moptpetst: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. ['ekkens,
®. Mromiep, A. H. CeBep1ios.

Tabnuibl u cxembl: «Pa3BUTHE OPraHUYECKOro MUpPa Ha 3emiie», «3apOoIbIIIN TO3BOHOYHBIX

JKUBOTHBIX», «ApXeonTepuKc», «PopMbl O0PHOBI 3a CYIIIECTBOBaHHEY, « ECTECTBEHHBIN 0TOODY,
«MHoroo0Opasue COpTOBBIX pacTeHUi», « MHOrooOpa3ue mopo 1 JKUBOTHBIX», «llomymsiumy,
«MyTanroHHass U3MEHYUBOCTBY, « ApoMopho3b», «nnoamanramumy, «O01mas nereHepamus,
«JIBrKymuecs: cuibl dBoJIoHNY, «KapTta-cxema mapmpyta nytemectsus Y. Jlapsunay, «bop0Oa 3a
cymecTBoBanuey, «[IpucnocodbneHHOCTh Opranu3mMoBy, «I eorpaduueckoe BuIo0OpazoBaHueE»,
«IKOJIOTHYECKOe BUI000pa30BaHUEY.

O6opyoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKpacku, Habop (GppyKTOB U ceMsH,

KOJIJICKIIUA ((HpI/IMepI:I 3allIUTHBIX HpI/ICHOCOGHGHI/Iﬁ Y KUBOTHBIX», MOJCJIb «OCHOBHBIE HaITpaBJICHU A
9BOJJIIOIIUHN Y, o0BbeMHas MOACIb ((CTpOGHI/Ie T'OJIOBHOT'O MO3ra I1I03BOHOYHBIX».

broreorpagudeckas kapra Mupa, KOJUIEKIHs «DOopMbI COXPAHHOCTH JKUBOTHBIX M PACTCHHINY,
MoienbHas ammtukanus «llepekpéct xpoMocomy, BIaHbIE Tpenaparsl «Pa3BuTue HaCEKOMOTOY,
«Pa3Butue narymkm», MEKporpemnapat «po3zoduna» (Hopma, u3MeHeHus (POPMBI KPBUTHEB H OKPACKH
Tena).

JlaGopaTopHblie U MPaKTHYECKHE PAGOTHI:
JlabopaTtopHnas pabora Ne 1. «CpaBHEeHHE BUAOB MO0 MOP(OIOTHIECKOMY KPUTEPHIOY.

JlabGopaTtophnast pabota Ne 2. «Onrcanue nprucrocoOJeHHOCTH OpraHU3Ma U €r0 OTHOCUTEIHHOTO
XapaxkTepay.

Tema 2. Bo3HnkHOBeHHMe M pa3BUTHE )KM3HU Ha 3emJie.



JloHayuHble peaCTaBICHUS O 3apOKICHNN KU3HU. HayuHble ruIioTe3bl BOSBHUKHOBEHUS KU3HH HA
3emte: abMOTeHe3 U AaHCIIEPMUSL. XUMUUYECKas SBOIOIHSA. AOMOTEHHBIN CHHTE3 BEIIECTB U3
HEOPraHWYECKHUX. DKCIEPUMEHTAIBHOE MOATBEPKIeHNE (PrHAHCOBOM ycTounBocTH. HauanpHbIe
sTansl Ononornyeckot muBuau3anuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX CTPYKTYP
U GyHKIUI mpoTOKIeTKHU. [lepBhie KileTku U UX 3BONIOIHsS. DopMUPOBaHHE OCHOBHBIX TPYII JKHUBBIX
OpraHU3MOB.

PasBuTHe xxu3HM Ha 3emie o 3paM u nepuoaaM. Karapxei. Apxeiickas 1 IpoTepo3onckas
snoxa. [Taneo3oiickas spa u ee nepuobl: OpUNHCKUI, OPJOBUKCKHIA, CHITypHUICKHIA, T€BOHCKHH,
KAMEHHOYTOJIBHBIH, IIEPMCKUM.

Me3030iiCKas 3pa U €€ IEpUOAbL: TPHACOBBIN, FOPCKUH, MEIIOBOM.
Kaiino3zoiickast a3pa U ee mepro/ibl: MaJIeOreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KJIMMaTa 1 reoJIOTHYeCcKUX mpoueccoB. OCHOBHBIE ATAlbl PACTUTENBHOIO MUPA U
MUpPa KUBOTHBIX. ApOMOpP(]O3bI Y pacTeHUl U )KUBOTHBIX. [losiBIIEHHNE, paclBET U BHIMUPAHUE TPy
JKUBBIX OPraHU3MOB.

Cucrema OpraHu4ecKoro MUpa Kak OTpakeHre MUBHIN3ai. OCHOBHBIE CHCTEMATHIECKHE TPYIIITHI
OpPTaHU3MOB.

DBOJIOLIMS YeJIOBEKA. AHTPOIOJIOTUS KaK HayKa. Pa3BuTre npeacTaBIeHU O MPOUCX0KICHUN
yenoBeka. MeTobl u3ydeHus anTpororeneza. CxoJcTBa U yBaXKEHHE K UEJIOBEKY U
KUBOTHBIM. CHCTEMHOE TI0JI0’KEHUE YeIOBEeKa.

Jewxymue (paxTopsl) anTpornorene3a. HacnencrserHas ”3AMEHUUBOCTh U 0TOOP. OO1IeCTBEHHBIN
00pa3 KU3HU, U3TOTOBIICHUE OPYIUH TPY/a, MBIIUICHHS, PEUH.

OCHOBHBIE CTaJIUY U BETBU 3BOJIIOIIUM YETIOBEKA: aBCTPAIONUTEKH, UenoBeK yMHBIN, HenoBek mpsiMo
npuieamui, Yenopek HeaHAepTaIbCKUil, YenmoBek pa3yMublid. Haxoiku mpupoIHBIX YacTHIL, BpeMs
CBEUEHUS, pacipocTpaHeHue 00JacTi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 ku3HU, 2P (HEKT.

Yenoseueckne pacsl. OCHOBHBIC OOJIBIIME PACKL: EBPONICOUIHAS (€Bpa3UIiCKas), HETPO-aBCTPATIOU THAS
(3KBaTopHaNIbHAS ), MOHTOJIOMIHAS (a3UaTCKO-aMepUKaHCKast). YepThl MPUCTIOCOOICHHOCTH
NpeICTaBUTEIICH YeIOBEYECTBA K YCIOBHM CyliecTBOBaHUs. EqnHCTBO YenmoBeyecTBa pac. Kputnka
pacusma.

JdemoHcTpaumuu:
[Moptpetwl: @. Penu, JI. [Tactep, A. U. Onapun, C. Muep, I'. FOpuii, Y. JapBuH.

Tabnuubl u cxembl: «Bo3HnkHoBeHHe COHEUHOM CHCTEMBI», «Pa3BUTHE OPraHNnYecKOro MUPay,

«PacturenbHas kietka», « KuBoTHas kietka», «lIpokapuotudeckas kierkay, « COBpeMeHHas cucTemMa
OpraHUYecKoro Mupay», «CpaBHEeHHE AHATOMUYECKUX PU3HAKOB MPU3HAKOB U YeJIOBEKa
YeJI0BEKOOOpa3HbIX 00€3bsiH», « OCHOBHBIE MECTa MaJeOHTOJOTUYECKUX HaX0JOK MPEIKOB
COBPEMEHHOTO YeJoBeKay, «/[peBHeitmue moan», «pesaue moamn», «IlepBbie COBpeMEHHBIE IO,
«YenmoBeueckue pach».

O6opynoBanue: Myssiku «lIpoucxoxienue yeaoBeka» (O10CTbl aBCTPATIONUTEKA, MUTEKaHTPOII,

HEeaHJIepTalIblla, KP)OMAaHbOHIIA), CIICTIKH WIIH N300paKEHHSI KAMEHHBIX OpYIUi TIEPBOOBITHOTO
YyeoBeKa (KaMHH-YOTIEpPhl, pyOuia, ckpebia), reoXpoHoJoTnueckas Tabiauia, KOJuieKIus « opMbl
COXPAHHOCTH KMBBIX JKUBOTHBIX U paCTeHHﬁ)).



JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

[Tpaktrueckas padota Ne 1. «M3yueHne mpupoIHBIX OCTATKOB PACTCHUH M )KUBOTHBIX B
KOJUTEKLIHASX).

OKcKypeus «IBOJIIOLMS OpraHUYECKOIo MUpa Ha 3emie» (B ECTECTBEHHO-HAYUYHOM UIIU
KpaeBeIueCKOM My3ee).

Tema 3. Oprann3msl U OKpYy:Kaas cpeaa.

DKOJIOrHs Kak HayKa. 33.2[21‘11/1 " pa3aciibl 5KOJIOTUH. MeToanl SKOIOTHUECKUX
HCCJIeIOBaHUM. OKOJIOTHYECKOE MHPOBO33PCHUC COBPCMCHHOI'O YCJIOBCKA.

CpG,Z[bI oOuTaHUs OpTraHu3MOB: BOJJHAA, HA3CMHO-BO3JyIIIHAA, [TIOYBCHHAs, BHYTPpHOPIraHHAasl.

Oxonorudeckue paktopel. Kitaccudukamms sxonorndeckux GpakTopoB: aOMOTHYECKHUE, OMOTHUECKUE U
aHTpoIoreHHbIe. /leiicTBHE 3KOJIOrHYecKuX (PaKTOPOB HA OPTaHU3MBI.

AOluoTtndeckre (HaKTOphI: CBET, TEMIEPATypa, BIAKHOCTh. DoTonepuoansm. [Ipucnocobienns
OpPTraHU3MOB K MPOTUBOJICHCTBHIO a0MOTHYECKUM (pakTOpaM. brosornueckme puTMel.

buotnueckue gaktopsl. Bumbl OMOTHYECKUX B3aUMOICUCTBUI: KOHKYPEHITUS, XUIITHUYECTBO,
cuM0Omno3 u ero popmel. [Tapazutusm, koonepamus, MyTyaIu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO). AMEHCU3M, HEUTpaIu3M. 3HAaUCHHE OMOTUICCKUX B3aUMOICHCTBHM JIJIst
CYyIIIECTBOBaHUS OPTaHU3MOB B YCIIOBHUSX COOOIIECTRA.

DKOJIOTHYECKHE XapaKTepUCTUKU TpuMeHeHnsa. OCHOBHBIE MOKa3aTeNln HapaBieHUs: HaOI0eHHE,
OCBEILIEHUE, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalusl. JJuHaMuKa pa3BUTHUS U €€
peryiIupoBaHHeE.

JdemoHcTpaumuu:
[Moprpetsl: A. I'ym6onsar, K. @. Pyne, D. I'ekkens.

Tabnuubt u cxembl: KapThl «IIpupoansie 3001 3eMiun», «Cpenbl 00UTaHUS OPTaHU3MOBY,

«Dotonepuoauzmy», «[lomymsamumy, «3aKOHOMEPHOCTH POCTa pa3BUTHS UHOY30pUU-TY PETbKIY,
«IIumieBkle enm.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaboparopHnas pabota Ne 3. «Mopdonorudeckre 0COOEHHOCTH paCTEHUN U3 Pa3HBIX MECT
OoOUTaHUS.

Jlaboparopuas pabota Ne 4. « BiusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.
[TpakTuueckas padota Ne 2. «Iloacder MIOTHOCTH MOMYJISIIMKN pa3HBIX BUOB PACTCHUIN.
Tema 4. Coo01iecTBa U 3K0JOTHYECKHE CUCTEMBI.

Coo01ecTBO Opranu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs, IPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbi-noMmuaanTel. CBsi3u B OMOIIEHO3E.

DKOoJoTru4ecKre cucTeMsl (3KocucTeMsbl). [loHsTre 06 sKOcUcTEME U
ouoreorieHo3e. DyHKIIMOHATBEHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TTPOYIIEHTHI, KOHCYMEHTHI,
peayueHTsl. KpyroBopot BemiecTB U MOTOK SHEPruu B 3kocucTteMe. Tpoduueckue (MUILEBbIE) yPOBHU



skocucTeMsbl. [IumieBrie 1enyu U cetd. OCHOBHBIE ITOKA3aTEIN YKOCHCTEMBI: OroMacca,
MPOIYKIHSL. DKOJOTHUSCKUE TUPAMUIBI: POAYKITHUS, 107151, Oromacchl. CBOWCTBA SKOCHCTEMBI:
YCTOWMYHUBOCTD, CAMOPETYJIAIMsA, Toanepxanue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. IKOCHUCTEMA BOMHOTO MJIM IIUPOKOIUCTBEHHOTO
jeca.

AHTpPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCHCTEeMBI. bruosornueckoe u
XO03SICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak GpakTop ycTounBocTH 3kocucteM. CoxpaHeHUuEe OMOIOTUIECKOTO
pa3HooOpa3us Ha 3emiie.

Ob6yuenue B. U. Bepnazackoro o 6uocdepe. ['panniibl, coctaB u cTpykTypa 6uocgepsl. Kusoe
BemecTBO U ero ¢pyHkuu. OcodeHHOCTH Onocdephl Kak riao0ambsHON YKOCUCTEMBI. JIlnHaMu4ueckoe
paBHOBecHEe U 00paTHasi CBs3b B Orocdepe.

KpyroBopoThI BenecTB 1 OMOT€OXMMHUYECKUE IUKIIBI 3JIEMEHTOB (YTIIEpO, a30T). 30HATbHOCTh
o6uocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoeyecTBo B Onocdepe 3emian. AHTpororeHHble u3MeHeHus B Ouocepe. I'modanbHbIe
9KOJIOTUYECKHE MTPOOIJIEMBI.

CocymecTBoBaHuE PUPOABI U yeroBedecTBa. CoxpaHeHHe OMOPa3HOOOpa3Hs Kak OCHOBA
ycroitunBoctu 6uocdepsl. B ocHOBE pa3yMHOro yrpaBieHHs CTOAT 3aTPaThl U UX
ucnonb3oBaHue. JloCTHKEHHsI OMOJIOTUU M OXPaHbl IPUPOJIBL.

JleMoOHCTpanum:
Hoprpetst: A. JIx. Tencnu, B. H. Cykxaués, B. W. Bepnanckuii.

Ta6muiml u cxemsl: «IIumesbie nenuy, «buoreHo3: coctaB U CTpyKTypay, «[IpupoaHbie

coobuiectBay, «llenu nuranus», « Jkonoruyeckas nupamuaa», «buochepa u uenoBex», «IKocucTema
HIMPOKOJINCTBEHHOTO JIECa», « DKOCUCTEMA XBOWHOTO Jiecay, «bHuoLeH03 BOA0EMaY, «ATrpoLEeH03»,
«lIpumepHbIEe aHTPOIIOIE€HHBIE BO3ACUCTBUS HA IPUPOLY», «BaxkHeN e HICTOYHUKY 3arpsA3HEHUs
BO3/yXa U TPYHTOBBIX BOJ», «[louBa — BaskHeimas cocTapisionias 6nocepon, «PakTopbl
nerpananuu mousy, «IlapaukoBbiit 23ddexT, «PaKkTOpsl paAMOAKTUBHOTO 3arps3HEHU. OnoCcheph»,
«Obmas cTpykTypa 6uochepsn», «Pacnpoctpanenue xu3au B Ouochepe», «O30HOBBIN dKpaH
ouocheps», «KpyroBopot azora B 6uochepe», «kKpyroBopor azora B mpupoie».

OOGopyaoBanue: Moaeb-anTIuKanus « TunmmaHbie OUoIeHo3b», repbapuii «Deneparus
PacturensHpie coobmecTBay, kojuieknus «bruomenosy, «Bpeautenu TpaauiimOHHBIX
CETBCKOXO035MCTBEHHBIX KYJIBTYP», FepOapuu U KOJUICKITUU PACTCHHH W )KUBOTHBIX, 3aIIUTA K pa3HBIM
9KOJIOTUUYECKHUM Tpymmam oHoro Bunaa, Kpacunas kaura Poccuiickasi, n300pakeHUsI OXPaHIEMBIX BUJIbI

pacTeHUM U KUBOTHBIX.

I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 BUOJIOI'MN HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

Cormacao ®I'OC COO, TpeboBaHus K pe3yJibTaTaM OCBOSHHUSI 00YUYEHHUSI COOTBETCTBYIOT ITporpaMMamM
cpeaHero odmiero 06pa3oBaHus: JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI



B pesyinbrare INYHOCTHBIX Pe3yIbTaTOB OCBOCHUS IIpeaMeTa « bBHonorus» BeIAEIAIOTCA CIEeIyIOIINe
COCTaBJIAIOLIME: OCO3HAHUE 00YyYaIOUIMMHUCS YEJI0BEYECKON UIEHTUYHOCTH — Pa3BUTHE K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEIEIEHUI0, HATMYUE MOTUBALIUI K 00YYEHUIO
Ouosioruy, LeJeHanpaBIeHHOe BHYTPEHHEE Pa3BUTHE YOSKACHUHN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
NPUHIUIIOB ¥ TPAIUIMHA pa3BUTHS OHOIOTUYECKUX 3HAHUN, TOTOBHOCTH. U CIIOCOOHOCTb
00yYaromuxcst pyKOBOJIUTHCS B CBOCH JEATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMU,
KPUTEPHUSIMH CUCTEMBI OMOJIOTUYECKOT0 00pa30BaHMsl, HAINYHEM SKOJOTHYECKOTO IPAaBOCO3HAHUS,
CIOCOOHOCTSIMH CTaBUTh LIEJIU U CTPOUTH KU3HEHHBIE IIIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS MpeaMeTa « buooTush 3aKperuIsiFoTCs B €IMHCTBE YUeOHOH 1
BOCTIUTATEIHLHOU JESATEILHOCTH B COOTBETCTBUU C KOHCEPBATUBHBIMH COOOPAKEHUSIMU
COLIMOKYJIbTYPHBIMH, HICTOPUYECKUMU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPOBOJAUMBIMH B
COOTBETCTBUU C MPUHIUIIAMHA U HOPMaMU MOBEJIEHUS U COOJIIOIAaI0IIMMU MPOIIECCH CAaMOIIO3HAHUS,
CaMOBOCIIUTAHUS U CAMOPA3BUTHSI, BHYyTPEHHETO PAa3BUTHUS MO3ULIUH JUYHOCTH, TATPUOTHU3MA. ,
YBa)KE€HUE K 3aKOHY U MPABOIOPSAKY, YEIOBEUECKOMY TPYly U CBEPXMY IOKOJIEHHUIO, B3aUMHOMN
HE3aBHCUMOCTH, OEPEKHOMY OTHOIICHHUIO K KYyJIbTYPHOMY HACIEANIO ¥ TPAJAULIASIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickont denepannn, OKpYKaArOUIENR CPEBl U OKPYKAIOLLIEH CPEJIbI.

JIn4HOCTHBIE pE3yIbTaThl OCBOCHUS Kypca npeamera « brnonorush QomKHBI OTpakaTh TOTOBHOCTD U
CIOCOOHOCTh 00YYAIOIIUXCS PYKOBOAUTHCS CPOPMHUPOBAHHONW BHYTPEHHEH MO3UITNEH TMYHOCTH,
CHCTEMOM IIEHHOCTHBIX OPHEHTAINH, TO3UTUBHBIX BHYTPEHHHUX YOSKICHNUN, COOTBETCTBYIOIINX
YCTOMUYMBBIX IIEHHOCTHBIX MO3UIMIA POCCHICKOT0 00IECTBA, MPOJICHUS )KU3HEHHOTO OTIBITA U OIBITA
JEATEIbHOCTH B IIPOLIECCE PEAIM3ALMN OCHOBHBIX IIPUHIUIIOB BOCIIUTATEIILHOU IE€ATEIbHOCTH, B TOM
B 4aCTU KOJIMYECTBO:

1) BbIcuICE 0Opa3oBaHue:

c(OPMHUPOBAHHOCTD T'PAXKTAHCKON MO3UIIUH 00YYAIOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO YIcHA
poccuiickoro o0IIecTBa;

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX MIPAB U 0053aHHOCTEN, YBaXKECHUE 3aKOHA U TPABOIIOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOﬁ ACATCIIBHOCTU ITPHU CO3JaHUN HAYYHBIX IIPOCKTOB, pCHICHUHN
HAYYHBIX 1 IIO3HABATCJIbHBIX 3a/1a4, OHOJIOTMYECKHX OKCIICPUMCEHTOB,

CIIOCOOHOCTH OIPEJICIIATH CBOO IMO3UIIHIO IT0 OTHOIICHUIO K SBJICHUSM COBPEMEHHOW KHU3HU U
00BACHATE €¢;

YMEHHUE YUYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aMMOICHCTBHSI JIFOICH C
pa3HBIMH YOSKICHHUSIMU, KYJIbTYPHBIMH IIEHHOCTSIMH M KOHKPETHBIMH TIOJIOKCHHUSIMU;

TOTOBHOCTH K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIIOJIHEHHSI YICOHBIX, TIO3HABATEILHBIX U
UCCIIEIOBATEIBCKUX 3aJa4, YBAKUTEIBHOTO OTHOIICHHUS K MHCHUIO KOH(DIMKTOB MpH 00CYKICHUU
CTIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM 1€ATENbHOCTH;
2) NIaTPMOTHYECKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTh POCCUNUCKOI IPpaX1aHCKOW MASHTUYHOCTH, MATPUOTU3M, TOJIEPIKKA CBOETO
HapoJla, 4YyBCTBO OTBETCTBEHHOCTH Iiepe POMMHOM, TOPAOCTE 3a CBOM Kpaii, CBOXO PonMHy, CBOH S3bIK
U KyJbTYpY, IPOLUIOE U HACTOSALEE MHOIOHALIMOHAIILHOIO Hapoaa Poccuu;



[IEHHOCTHOE OTHOILIEHHUE K MPUPOJTHOMY HACIEAMIO U MaMATHUKAM MPUPOJIBI, ToCTHXKeHusIM Poccnn B
HayKe, UCKYCCTBE, CIIOPTEe, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OLICHUTH BKJIag pOCCHﬁCKHX yqéHBIX B CTAaHOBJICHUC U PA3BUTHUC 6I/IOJ'IOFI/II/I, IIOHMMaHHEC
3HaYeHHUs OMOJIOTHH B IMO3HAHUHU IMpUpPOAbI MPHUPOAELI, B )KU3HH YCTIOBEKA U COBPEMEHHOI'O O6H_ICCTB3;

uzieiiHasi yBepeHHOCTh, TOTOBHOCTH K ciTy:k0e U 3amuTte OTeuecTBa, OTBETCTBEHHOCTD 3a CBOIO CYNIbOY;
3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUHCKOTO HAPOa;

c(OpMHUPOBAHHOCTH MOPAJILHOTO CO3HAHUS, ’THUECKOTO TIOBEJICHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTHUPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE OyaylIero;

OTBECTCTBCHHOC OTHOIICHUEC K CBOUM pO,Z[I/ITe.H}IM, CO31aHHEC CEMbH HA OCHOBEC OCO3HAHHOI'O HpI/IHHTI/I}I
LIEHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUU C TPAAULIUSIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOUYas SCTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPUECTBA,
CTOpTa, Tpy/Ja, OOIIECTBEHHBIX OTHOILICHHIA;

MOHUMaHUE SMOLMOHAIBHOTO BO3/ICHCTBHS KUBOW MPUPOBI U €€ [IEHHOCTEN;
TOTOBHOCTH K CAMOBBIPAXEHHUIO B Pa3HBIX BUJIaX UCKYCCTBA, YUET KaueCTBa TBOPUYCCKOM JIMUHOCTH;

5) ¢pusuveckoro BocnuTaHus, GopMHUpoOBaHHS KYJIbTYPHI 310POBbS H SMOLMOHAJIBHOI0
COCTOSIHUSA:

MOHMMAaHUE U 00eCTieUeHre 3JOPOBOTO U OE30MacHOTO 00pa3a K1U3HHU (30pPOBOE TUTAHUE,
COOJTIOICHNE TUTHEHHNYESCKHUX MTPABUII U HOPM, COATaHCUPOBAHHBIN PEXKUM 3aHATHI U OT/IBIXA,
peryJsisipHas AMHAMHUKA aKTHBHOCTH ), 0EPEKHOr0, OTBETCTBEHHOT'O M KOMITETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY 3/I0POBBIO M ICUXHUYECKOMY 37I0POBbIO;

MOHMMAaHNE IEHHOCTEN MHINBHUIyaIbHOTO MpaBa U KOJJIEKTUBHOTO 0€3011acHOTO MOBEACHHUS B
OTHOLICHUHU yTPO3 3A0POBBIO U KU3HU JIOJCH;

OCO3HAHME MOCIICICTBUI U HETIPHUSTHS BPEIHBIX MPHUBBIYEK (YITOTpEeOICHNE alTKOTOJIsI, HAPKOTHUKOB,
KypeHus);

6) TPY10BOT0 BOCIIUTAHUA:
TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTEH MacTepCcTBa, TPy I0JI00He;

TOTOBHOCTH K aKTUBHOM JCATCIIBHOCTH TEXHOJIOTHYSCKOU U COHH&J’IBHOﬁ HAIpaBJICHHOCTH,
CIIOCOOHOCTH WHUIIUUPOBATH, IIJIAHUPOBATH U CAMOCTOSATCIIBHO BBIITIOJHATL TaAKYHO ACATCIIBHOCTD,

UHTEPEC K pa3InvHbIM chepam npodhecCHOHANTBLHON IeATEIbHOCTH, YMEHHE OCO3HAHHO BHIOUPATH
Oyay1ryro mpodeCCHIo M peain30BhIBATH COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTB U CITOCOOHOCTH K IMOJTHOMY 00pa30BaHUIO U CaMOOOpPa30BaHMIO Ha BCIO JKU3HB;



7) 3K0JI0rHYeCKOT0 BOCIIMTAHMS:

9KOJIOTMYC€CKOC€ OTHOIICHUE K ITPHUPOAC KaK K KCTOYHUKY KN3HU HA 36MJ’IC, Ha OCHOBE €€
CYHICCTBOBAHUA,

HOBBIIIIEHHE 0COO0T0 YPOBHS KYJIBTYPHI: IPUOOPETEHHE OIBITA, INTAHMPOBAHUE TTOCIIECAYIOIINX IIar0B
Y OLICHKA NX BO3MOKHBIX IOCEICTBUN IJI OKPY KAIOIIEH CPEIbI;

0CO3HAHME TTI00ATBHOTO XapaKTepa SKOJIOTMYECKHX MPoOIeM U IMyTel uX peuieHus;

BO3MOXXHOCTb MCITOJIb30BaTh MOMYyYCHHbIE ITPU N3yUYEHUH OMOJIOTHH 3HAHUS U HAaBBIKU NIPU
oOecrieyeHnH pooIeM, OTPaHUUEHUS C PALlMOHAIBHBIM MPUPOIOTIOIB30BaHIEM (COOIIOICHUE IPAaBUIT
NIOBEJICHUS B IPUPOJIE, HAMPABJICHHBIX Ha COXPAaHEHNE PaBHOBECHUS B 9KOCUCTEMaX, OXpaHe BHUJIOB,
IKOCcHCTEeM, Orochepsl);

AKTUBHOE HEMPUATUE ICUCTBUM, IPUHOCSIINX BPE] OKPYKAOLIEN IPUPOIHOMN Cpeie, yMEHUE
IIPOTHO3UPOBATH KOJIOTMYECKUE MTOCIEACTBUS PEANTPUHAMATENBCKON NEATENBHOCTH U
pea0TBpalaTh UX;

HaJIM4Me Pa3BUTOTO IKOJIOIMYECKOT0 MBIIIJIEHUS, KYJIbTYPBbI, OIbITA AEATEIBHOCTU INIABHOU
HaIIPaBJICHHOCTH, YMEHHUs PyKOBOAUTHLCS UMU B ITI03HABATEIIbHOW, KOMMYHHUKAaTUBHON U COLIMAJIBHON
IIPAKTUKE, CTPEMIICHUE K ITPOJOJDKCHHIO B IIPAKTUYECKOU NEATEIBHOCTH ITIaBHOW HAIIPABIEHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIAS! COBPEMEHHOMY IMOJIXOJY Pa3BUTHUS HAYKU U
0O0IIeCTBEHHOM MPaKTHUKH, OCHOBAaHHAS HA TUAJIOTe KYJIbTYPbI, CIIOCOOCTBYIOIIAS OCO3HAHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM U YUTATEIIBCKOM KYJIBTYPBI KaK CPEACTBA B3aUMOJCUCTBUS MEXKAY
JIIOJIbMU U ITIO3HAHMS MUPA;

NOHWMaHHe creunruKr OMOJIOTUHU KaK HayKH, OCO3HAHUS €€ epexo/ia B IOCTENIEHHOE HayYHOe
MBIILIJICHHE, CO3/IaHMsI LIEJIOCTHOTO MPEICTaBICHU 00 OKpY>KaloleM MUpPE KaK O €JMHCTBE TPUPOJIbI,
YeJoBeKa 1 00IeCTBa, B TO3HAHUU 3aKOHOMEPHOCTEH U YCIOBUN COXPaHEHUS! €CTECTBEHHOTO
paBHOBECHS;

YBEPEHHOCTh B HHHOBAIIMOHHOCTH OMOJIOTHH IS COBPEMEHHOM IMBHIIIM3AIUN: 00eCIIedYeHre HOBOTO
YPOBHS Pa3BUTHUS Y€TIOBEUECTBA, CO3/IAHUE MEPCIIEKTUBHBIX TEXHOIOTHIA, CIOCOOHBIX PEIIaTh
pecypcHbIe IPOOJIEMbI YEIOBEYECTBA, MMOMCK MyTel BBIX0/1a U3 MPOOIEM SKOJIOTHUECKOTO PA3BUTHS U
o0ecrnieueHre nepexo/ia K yCTONYMBOMY Pa3BUTHIO, PAllMOHAILHOMY HCIOIb30BaHUIO OMOPECYPCOB U
(GbopMUPOBAaHNIO HOBOTO CTaHJapTa )KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIYYEHUHN OMOJIOTMUYECKUX 3HAHUH B IEJISAX MOBBIIICHUS O0IIEH KyIbTYpBHI,
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH, KaK COCTaBHOW 4acTH (yHKIIMOHATBLHOW TPaMOTHOCTH
obOyyarouxcs, GOpMHUPYEMON MPHU U3yUYESHUH OHOJIOTHH;

MOHMMAaHUE OCHOBAaHU METOJIOB IMO3HAHUS, IPUMEHEHHUE B PA3IMIHBIX HAyKaX, CIOCOOHOCTH
MCIIOJIb30BATh MOJy4yaeMble 3HAHUS JUIS aHaIi3a U 00bSICHEHUS IEPCIIEKTUB OKPYIKAIOILIET0 MUpa U
MIPOUCXOSAIINX B HEM U3MEHEHU, yMEHHE JieJlaTh 000CHOBAaHHbIE BHIBO/IBI HA OCHOBE HAyUHBIX
(bakToB U QaKkTUUECKHE JaHHBIE C TIOJYYEHUEM JIOCTOBEPHBIX BHIBOJIOB;



BO3MOKHOCTb CAMOCTOSTEIBHO HCIIOJIB30BaTh OMOJIOTHYECKUE 3HAHUS AT PCIICHUA HpO6J’ICM B
HN3Ha4YaJIbHO KU3HCHHBIX O6’beKTaX;

OCO3HaHHE LIEHHOCTEN HAayYHOU AESITeTbHOCTH, TOTOBHOCTh U3y4aTh MPOEKTHYIO U
HCCJIEIOBATEILCKYIO ACSITEIbHOCTh NHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTB U CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMIO, K aKTHBHOMY
TIOJTYYCHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMU IMTOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOSHUS YU4eOHOTO peaMeTa « Bruoorus BKIIOYAIOT: 3HAYUMBIC IS
(dbopMUPOBaHUS MUPOBO33PEHUS 00YUAOIIUXCS MEKIUCITUTUIMHAPHBIC (MEKITPEIMETHBIC)
oOlIeHayYHbIE TIOHATHS, OTPAKAIOIIKE IIEJIOCTHOCTh HAYYHOU KApTUHBI MUPA U CHEIIHATbHBIC METO/IbI
MO3HAHUS, IPUMEHEHNE B COBPEMEHHBIX HayKaX (BEIIeCTBO, SHEPTHUs, SIBJICHHUE, ITPOLIECC, CUCTEMA,
HAYYHBIN (DaKT, MIPUHIIMIL, TUIIOTE3a, 000CHOBAaHHOCTD, 3aKOH, TEOPHUSI, CCIIEIOBaHNEe, HA0II0IeHNE,
U3MEepEeHHe, SKCIIEPUMEHT U APYyTHE), YHUBEPCAIbHbIE TEXHOIOTMUECKHE AeCTBYS (IT03HABATENbHEIE,
KOMMYHHMKATHUBHBIE, PETYJISTUBHBIE), OOeCrieueHue CPeACTB (PYHKIIMOHATBHON I'PaMOTHOCTH U
COITMATHHBIX HABBIKOB 00YYAIOIIUXCS, CHOCOOHOCTh O0OYYAFOIIMXCSI HCTIOB30BaTh TITyOOKHe
MEXIUCIUTUTHHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHNS 1 Y HUBEPCATbHBIC TEXHOJIOTHYECKIE IEHCTBUS B
IM03HABATEJIbHON U COLMAJIbHON MPAKTHUKE.

MertarnpenmeTHble 00LIHe Pe3yIbTaThl OCBOCHHSI CPETHETO 00Pa30BAHUS JTOJKHBI OTPAXKATh:
B.Haz]elme YHUBEPCAJIbHBIMUA y‘lCﬁHLIMl/I Mo3HaBaATC/JIbHBIMU ﬂeﬁCTBHHMH:

1) 6a30Bble JJOrnYecKue AeHCcTBUSI:

CaMOCTOSITENILHO CPOPMYITUPOBATH U aKTyalU3UPOBATH MPOOJIEMY, PACCMOTPETH €€ BCECTOPOHHE;

IIPY OCBOCHHUHU 3HAHHUH MIPUEMBI JIOTHYECKOTO MBIIIICHHS (aHAJN3, CHHTE3, CPaBHEHUE,
KJaccuukaius, 00001IIeHNe), paCKPBIBATH CMBICI OMOJIOTUYECKUX MOHATUHN (BBIACATD UX
XapaKTepHbIe PU3HAKU, COXPAHSATD CBSA3U C IPYTUMHU MOHSATHIMH);

ONpeaACIATh HCIN ACATCIbHOCTH, 3a1aBaTh MMApaMCTPLI U OIIPCACIATE KPUTCPUU UX I[OCTHX(GHHﬁ,
COOTHOCHUTD pPC3YJIbTATLI ACATCIIBHOCTU C ITOCTABJICHHBIMU BparaMu;

UCIIOJIb30BaTh OMOJIOTHYECKUE TIOHATHS 11 O0BsICHEHUS (PAKTOB M MPEINOCHIIOK KUBOW IPUPOIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, 1€TyKTUBHBIE, IO aHAJIOTHIM), BBISBIIATD
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX, (HOPMYIHPOBATH BHIBOABI U
3aKJIIOYCHUS;

IPUMEHATh CXEMHO-MO/JIENIbHBIE CPEICTBA AJIs M300paXKEHUs CBA3EH U CBA3EH B M3ydaeMbIX
OMOJIOTUYECKUX 00BEKTaX, a TAKXKE MPOTUBOPEUNH PAa3HOTO POJIa, BBIABICHHBIX B PA3TUYHBIX
UH(POPMALIMOHHBIX HCTOYHUKAX;

Pa3paboraTs muian pemeHus npodaeM ¢ yu€ToM aHaliu3a COCTOSHUSL MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;



BHOCHUTB KOPPEKTHUBHI B JICSATEIHHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB ICUCTBUH, OIICHUBATh
PHYCKH TIOCITICJICTBUMN JEATEIHHOCTH;

KOOPJIMHUPOBATH U BHITIOJIHATH pa0OTY B YCIOBHSIX PEaTbHOTO, BUPTYAJTLHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBATh KPEATHBHOE MBIIJICHUE TIPH PEIICHUH )KU3HECHHBIX MPOOJIEM.
2) 0a30BbIe HCCIeN0BATEIbCKHE JIeliCTBHS:

BJIaJICTh HaBBIKAMH y4EOHO-HUCCIIEI0BATENILCKOIM U TPOSKTHOM EATEIbHOCTH, HAaBBIKAMU Pa3peIIeHUs
po0JIeM, TEXHOJIOTHYHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOUCKY METOJIOB PEILICHHS
IIPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOI0B I103HAHUS;

HCIIOJIB30BAaTh PA3JIMYHBIC BUABI JCATCIBHOCTU I10 IMOJIYUYCHUIO HOBBIX 3H3.HPII>1, ux Hp606pa303aHmo,
HpGO6p&30BaHI/IIO U NPUMCHCHUIO B HAYYHBIX YUPCIKICHUAX, B TOM YUCJIC ITPU CO3JAHUN HAYUYHBIX U
COHAJIIBHBIX ITPOCKTOB;

(dbopMUPOBATH TUI HAYYHOTO MBIIUICHHUS, BIAICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH ITOHSATUSIMU
1 METOJAMH;

CTaBHUTh U POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4K B 00Pa30BaTEIbHOM JACITEIBHOCTH U KU3HECHHBIX
00BEKTaX;

BBISABIIATH IPUYUHHO-CIIEACTBEHHBIE CBA3U U aKTyaJIM3UPOBATh 3374y, BEIABUTaTh THUIIOTE3Y PEILICHUS
ee, HaXOJUThb apryMEHTBhI IS JOKA3aTelIbCTBA CBOUX YTBEPKICHUMN, 3a/1aBaTh [IapaMETPbl U KPUTEPUU
peuenus;

AHAJIU3UPOBATD MOJIYUCHHBIC B XOAC PCHICHUSA 3aJa4r PC3YJIbTAThl, OLICHUBATL UX JOCTOBCPHOCTD,
IMPOTrHO3UPOBATH UBMCHCHHUC B HOBBIX YCJIOBUSX,

JIaTh OIICHKY HOBOW CHTYyaIllH, OIICHUTh IPUOOPETCHHBIN OIIBIT;

M3YUYUTH IeJICHAITPABICHHBINA MTOMCK CPEACTB NIEPEHOCa U CITOCOO0B MeHCTBUIA B MPOodhecCHOHATBLHOM
cpene;

YMETb IEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U MPAKTUYECKYIO 00JIACTH XKU3HEEATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX PETHOHOB CYObEKTOB;

BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUTrHHAJIBHBIC ITOAXOAbI U PCHICHUS, CTABUTH HpO6J’IGMBI n
3ala4yu, JOIMyCKad aJIbTCPHATUBHLIC PCIICHUS.

3) padorta ¢ nngopmManmeii:

OPUEHTHPOBATHCS B PA3JIMUHBIX HCTOYHUKAX WH(GOPMAINH (TEKCTOBBIC YUeOHBIC TOCOOHSI, HAYIHO-
TIOITYJISIPHOM JTUTEPaTypbl, OMOJIOTUYECKHE CIIOBAPU M CIIPABOYHUKH, KOMITBIOTEPHBIC 0a3bl JaHHBIX, B
WuTepHere), aHanu3upoBaTh HHPOPMALIUIO PA3TMUHBIX BUJIOB U ()OPM MPECTABICHUS, OLICHUBATh €€
JIOCTOBEPHOCTH M HETIPOTUBOPEUUBOCTb;

(bopMyIHpOBaTh 3aIIPOCH] U TPUMEHSTH Pa3IMYHbIE METO/IbI IIPU TIOUCKE U 0TOOpE OMOTIOTHUYECKON
uHpopMaLnu, HeOOXOAMMOM JUI pelIeHNs HayYHbIX 3a7ay;

MPUOOPECTH OMBIT UCIIOJIB30BAHUS HH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH,
COBEPILEHCTBOBATh KyJIbTYPY AKTUBHOT'O UCTIOIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;



CaMOCTOSITEIIbHO BBIOPATh ONTUMAIIbHYIO (POPMY MpeICTaBIeHUS OMOJIOTHIECKON HHBOpMAITIN
(cxemsl, TpaduKH, IHArpaMMbl, TaOIHUITEI, PUCYHKH U JPYTOE);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KQUECTBE CPECTBA MPHU paboTe ¢ OUOIOrHUecKoi HHpopMaIuei:
IPUMEHSTh XUMHYECKHe, (PU3MUeCKUe U MaTeMaTUYECKUe 3HaKU U CUMBOJIBI, (DOPMYIIbI,
ab0peBuaTypy, HOMEHKIIATypy, UCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKHO-CUMBOJINYECKHE CPENICTBA
HATJISTHOCTH;

00J1ajaTh HaBBIKAMH OOHAPYIKEHUS U 3aIlUTHl HHOpMaIuu, HHHOPMAITMOHHOW 0€301TaCHOCTH
JMYHOCTH.

B.Haz]elme YHUBEPCAJIBbHBIMA KOMMYHHKATUBHBIMHA HeﬁCTBHﬂMH:
1) o0menue:

U3ydaTh OOILIEHHE BO BCeX cepax KU3HU, aKTUBHO yUaCTBOBATh B TUAJIOTE HITH 00CYKICHUU O
CyLIECTBYIOIEH 00CyX1aeMOi TeMe (YMEHHUE 33/1aBaTh, BBICKA3bIBATh BOIPOCHI OTHOCHTEIHHO
BBIIIOJIHEHM S IPEJIaraéMou 3a/1aui, yYUTHIBATh HHTEPECHI U COTJIACOBAHHOCTD MO3ULIUNA IPYTUX
Y4aCTHUKOB JHAJIOTa WIN JUCKYCCHUH);

pacrno3HaBaTh HEBepOalIbHBIE CPEICTBA OOIIECHUS, TOHUMATh 3HAYCHHUE COIMATbHBIX 3HAKOB,
MPENOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallui, YMETh CMSTYaTh KOH(IUKTHI M BECTH ce0st
HOPMAJIbHO;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMH OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUs APYTUX JIIOJIEH,
U3MEPSATh YBAKUTEIBHOE OTHOIIIEHHE K COOECEHUKY U B IPaBUIBLHOM popme popMyanpoBaTh CBOU
BO3PaKEHNUS,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOM BOMPOC C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.
2) coBMeCTHAs 1eITeJIbHOCTD:

NOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHIUBUAYaIbHON paObOTHI IIPU OIIpEaCIICHIH
OMOJIOTHYECKHX MPOOIIeM, 0OOCHOBBIBATH HEOOXOIMMOCTh PUMEHEHUS (JOPM IPYTIIIOBOTO
B3aMMO/JICHCTBUS NIPU pPELICHUN YueOHOM 3a1auu;

BBIOEPUTE TEMBI U METOJIbI ICHCTBUI YYACTHUKOB C yYETOM OOIIUX HHTEPECOB M BOZMOKHOCTEH
KaQ)KJIOTO WICHA KOJIJICKTHBA,

COBMECTHAs JEATEIIBHOCTD, OPraHU3alus U KOOPAUHALNSA JEHCTBHM 110 €€ OCYLIECTBIICHUIO:
COCTaBHTH IUIaH ACUCTBUM, 3aIucaTh ACUCTBUS C yUETOM IIeJIei MOMX Y4aCTHUKOB, 0OCYTUTh
pe3yIbTaThl, IPUHATH COBMECTHYIO paboTYy;

OLICHUTH KaueCTBO CBOETO BKJIA/Ia M KOMAHbI KAXKIOTO YYaCTHUKA B OOIIMX pe3ybTaTax 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, OLICHUBATh UJACHU C IMTO3UIIUMKY HOBU3HBI, OPUTHHAJIBHOCTH, HpaKTquCKOﬁ
MHHOBAIIUU,

M3y4JaiiTe MO3UTUBHOE CTPATETMUECKOE MOBEJICHUE B PA3JIMIHBIX YCTPONCTBAX, BKIIIOYAs
KpEaTUBHOCTh U BOOOpaKEHNE, YTOOBI OBITh HMHUITUATHBHBIM.

B.Haz]enne YHUBEPCAJIBbHBIMHA PEryJasiTUBHBIMUA llei/'ICTBHﬂMHZ



1) camoopranusanms:

HCIOJIL30BATh OMOJIOTHYECKUE 3HAHUS JJIs1 BBIABJIICHUA HpO6J’ICM " UX PCIICHHUA B ) KUSHCHHBIX U
HAYYHBIX LEJIAX;

MOJICTAaBKH Ha OCHOBE OMOJIOTMYECKHUX 3HAHUH, IIETIEBbIC U CMBICTIOBBIE YCTAHOBKH B CBOMX JICHCTBUSIX
U TIOCTYTKaX [0 OTHOLIEHUIO K dKUBOU MPUPOJE, CBOEMY 3[JOPOBBIO U 30POBBIO OKPYKAIOIIHX;

CaMOCTOSITENILHO M3y4YaTh MO3HABATENLHYIO ICATEIHHOCTD, BBISIBIATH MTPOOJIEMBI, CTABUThH U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIHHON JEATEILHOCTH U )KU3HEHHBIX 00BEKTAX;

CaMOCTOSITENIFHO COCTAaBUTh IJIaH PELICHUS MTPOOJIeM ¢ YIETOM UMEIOIIMXCS PECYPCOB, €CTECTBEHHBIX
BO3MOKHOCTEHN U IIPUPOJHBIX YCIOBUM;

JIaTh OIICHKY HOBOM CHUTYyalluu;

YTOYHEHHE PaMOK HACTOSIIIETO MpeIMeTa Ha OCHOBE JIMYHOT'O 1[BETA;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €0, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEILEHUE;
OLICHUTbH MTPUOOPETEHHBIN OTIBIT;

Obecneuenue GpopMupoBaHus U oOecrieueHHst OJIarONpUsATHON PYIUIMU B Pa3HBIX 00JIACTSIX 3HAHHIA,
MIOCTOSIHHOE TTOBBIIIEHUE CBOETO 00Pa30BaTENBHOTO U KYJIBTYPHOTO YPOBHSI.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBOM CUTyalluy, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBHE
pe3yJIbTaTOB ACUCTBUSAM JIULL;

BJIaJICTh HaBbIKAMH NIO3HABATEJILHOM pedIIeKCUu, TAKUMH KaK OCO3HAHUS MPOUCXOASIIUX AEHCTBUH U
MBICJIUTENIBHBIX MPOILIECCOB, UX PE3YIbTATOB U MPUYMH, UCIIOIB30BaTh MIPUEMBI peICKCHH IS
OLIEHKU CUTYyalluid, BBIOOpA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIKEHUIO;
MOTHUBBI IPUHATHUS U apTYMEHTBI IPYTHX IPU aHAIHU3€ PE3YIIbTATOB ACATEIbHOCTH;
3) npuHsATHE ce0s M APYIUX:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MOTHBBI IPUHATHS U apTYMEHTHI IPYTUX [IPU aHAJIU3€ PE3YyJIbTaTOB JAESATEIBbHOCTH;
BaTh CBOE IIPABO U MPaBO APYTUX MPU3HABATH OLIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATDI

[IpenmetHbie pe3ynbTarsl ocBoeHHs mporpammbl COO no OGuosnoruu Ha 6a30BOM YPOBHE BKIIIOUAIOT
XapakTepHbIe s yueOHoro npeamera «bruonorusy HaydHbIe 3HAHUS, HABBIKU H OCOOCHHOCTH
JIeCTBUH IO OCBOCHUIO, TPEOOPa30BAHHIO U TPe0OPa30BaHUIO 3HAHHA, BU/IbI JESITEILHOCTH I10



[IOJIy YCHUIO

HOBBIX 3HAHUH U MPUMECHECHUIO 3HAHUM B PA3JIMYHBIX HAYYHBIX YUPEKICHUX, @ TAK)KE B PA3IIMYHBIX
HaYYHBIX YUPEXKIECHUSIX. UMEIOT )KM3HEHHO BaXKHbIE OTHOIIEHUS, CBA3aHHbIE ¢ Ouosoruei. B
porpaMMe MpeACTaBICHbI IPEIMETHbIE Pe3yIbTATHI IO rofaM 00yUeHHS.

[IpenmeTHBIC pe3yabTaThl OCBOEHUS yueOHOTO nipeameTa «buonorus» ¢ 10 kracce HEOOXOAUMO
OTPa3UTh:

c(OpPMUPOBAHHOCTH 3HAHUH O MECTHOCTH ¥ OMOJIOTHH B CHCTEME HayYHBIX 3HAHWH, B COBPEMEHHOM
€CTECTBEHHO-HAYyYHOH KapTHHE MUPA M HAYYHOT'O MUPOBO33PEHHS, O BKJIAJIE POCCUIICKHUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTUH, (DYHKIIMOHAIBHOW TPAMOTHOCTH YeJlOBeKa JIs
peleHus )KU3HEHHBIX 3a71ay;

YMEHHE PAaCKpPbITh COiepKaHNEe OMOTOTNIECKUX TEPMUHOB U TIOHATHH: KHU3HB, KJIETKA, OPTaHN3M,
MeTab0s13M (0OMEH BEIECTB U MPEBPAICHUE YHEPTUH ), TOMEOCTa3 (CaMOpPETyJISIHs), YPOBHEBAs
OpraHu3aIus JKUBBIX CUCTEM, CAMOBOCIIPOM3BEICHHE (PEIPOTYKIIHS), HACTIEICTBEHHOCTb,
U3MEHYMBOCTb, POCT U pPa3BUTHE;

YMEHHUE H3J1aratb OMOJIOTHYECKUE TEOpUH (KJICTOYHAsI, XPOMOCOMHAs1, MyTallMOHHAs, IIEHTpaJbHas
JoTMa MOJIEKYIIIpHO Ouomnorun), 3akonsl (I'. Mengens, T. Moprana, H. 1. BaBuiiosa) u yuenus (o
[IEHTpaxX MHOr000pa3usl U MPOUCXOXKACHUS KyIbTypHbIX pactenuii H. 1. BaBunosa), onpexnenenue
IPaHULbI UX IPUMEHUMOCTH K IOABEMHBIM CUCTEMAM;

YMEHHE BIAJeTh METOIaMH HAyYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOICHUE U OTIICAHUE KUBBIX
CHUCTEM, TIPOLIECCOB U HAIIPABJICHUN, OPTraHU3AIHS U TTPOBEICHNE OMOIOTUYECKUX IKCIIEPUMEHTOB,
BBIJIBIDKEHUE TUTIOTE3, BBISBIICHUE 3aBUCUMOCTEN MEX Ty (UKCUPOBAHHBIMH BEIMYMHAMH,
00BsICHEHHUE MOTYUYCHHBIX PE3YJIbTaTOB, UCIIOIb30BAHUE HAYUYHBIX O0OBSICHEHHH, TEOPUI 1 3aKOHOB,
YMEHHeE JIeN1aTh BBIBOJIbI HA OCHOBAHUU. TIOJyYEHHbBIE PE3YJIbTaThI;

Hcnonp3oBanue cieayonmx Npu3HaKoB BUPYCOB, KIETOK MPOKAPUOT U 3YKAPUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, 0COOEHHOCTH MPOLIECCOB: 0OMEHA BEILIECTB U MPEBpaIlleHUs YHEPTHH B
KJIeTKe, OTOCUHTE3, IJIACTUYECKOTO U SHEPreTHIeCKOoro 0OMeHa, XeMOCHHTE3a, MUTO3a, Meilo3a,
OILIOIOTBOPEHUS, PAa3MHOKEHHUSI, UHANBUAYATbHOTO Pa3BUTHUS OpraHu3Ma (OHTOT€HE3). ;

yMEHHE MPUMEHSTH MOJTYUYSHHbIE 3HAHUS I O0BSICHEHUS] OMOJIOTMYECKUX MPOLIECCOB U METO/OB, AJIs
INPUHSITHS TPAKTUYECKUX PELICHUI B OBCETHEBHOM KU3HU C 11eJIbI0 0OecredeHusi 0e30MacHOCTH
CBOETO 37I0POBbSI U 3/I0POBbS OKPYKAIOIIHMX JIIOAEH, COOIIOACHNUS HOPM IPaMOTHOT'O TIOBE/ICHUS B
OKPY’KaOIIeH MPUPOJTHOHN Cpeie, TOHUMaHUS HEOOXOUMOCTH UCTIOJIb30BAHUS JOCTHKCHUM
COBPEMEHHOM OMOJI0rHK M OMOTEXHOJIOTUH [T pAllMOHAIBHOTO PUPOIOIOIb30BAHNUS;

YMETHh pCHIUTH JIEMCHTAPHBIC TCHETUYCCKHUE 3a/la4 Ha MOHO- U ,I[I/IFI/I6pI/II[HOC CKpCUIMBAaHHC,
CIOCTITICHHOC HACJICAOBAHHUE, COCTABUTH CXEMBI MOHOI‘I/I6pI/I,Z[HOI‘O CKpCIIUBaHUA I NPCACKa3aHuA
HACJICAOBAHUS MPU3HAKOB B OPTraHU3ME;

YMETh BBHITIOJIHSTH JIJAOOPATOPHBIC U MTPAKTUUECKHE pabOTHI, COOIOIATh MTpaBUiia Py padoTe ¢
y4eOHBIM U JTa00paTOpHBIM 000PYI0OBAHUEM;

yMEHHE OLIEHUBATh U HHTEPIPETUPOBATH HHPOPMAIUIO OHOJIOTHYECKOT0 COJIEPKaHus, BKII0Yas
NICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CPEICTBa pacpoCTpaHeHUs HH(pOpMaLny,
HAYYHO-TIONYJISIPHBIE MaT€pPHaIbl), STHUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHUIN B OMOJIOTHH,
MeIuIuHe, OMOTEXHOJIOTHH;



YMeTh co3/1aBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIC COOOIIEHHUSI, 0OMEHUBATHCS OMOJIOTHYECKOM
nH(pOopMaIer U3 HECKOJIIbKMX UCTOYHUKOB, IPAMOTHO HCITOJIb30BaTh MTOHITHBIH armapaT OHOJIOTHH.

[IpeameT pe3ynbTaThl OcBOeHHs yueOHOTro npeamera «buonorus» ¢ 11 knacce HeoOXOIUMO OTPA3UTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTHOCTH M OMOJIOTUHU B CUCTEME HAyYHBIX 3HAHUH, B COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KaPTHHE MHpa U HAYYHOTO MHUPOBO33PEHHSI, O BKJIA/Ie POCCUHCKUX U
3apyOCIKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKITMOHAIIBHOW TPaMOTHOCTH YeJIOBEKa JIJIst
pelIeHus )KU3HEHHBIX 3a71ay;

YMETh PAaCKPBITh CO/ICPIKaHUE OMOJIOTHYECKUX CHII, TCPMHHOB M MTOHATHI: BHI, TIOMYJISIIHS,
reHo(OH T, SBOJIOIHUS, IBKYIIHE CHIIBI ((PaKTOPHI) IBOJIIOINH, PUCTIOCOOIEHHOCTh OPTaHU3MOB,
BUI000pa30BaHuUE, FIKOJIOTHIECKUE PAKTOPHI, SKOCHCTEMA, IPOAYIICHTHI, KOHCYMEHTBI, PeIYIICHTHI,
IIeNY MTATaHUs, SKOJIOTHYECKass MUpaMuia, OrnoreoreHo3, ounocdepa;

yMEHHe HU3J1arath Ouosorndeckue reopuu (3BosronnoHHas reopus Y. JlapBuHa, cuHTeTHYECKast
TEOPHs DBOJIIOINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apoapiiieBoro cxoactsa K. M. bapa, uepenoBanus
TJIaBHBIX XBOCTOB M mmyTel sBomonnu A. H. CeBeprioBa, yaenus o 6uocdepe B. 1. Bepnaackoro),
OnpeaACIICHUEC I'PaAHUTbI UX TPUMCHHUMOCTHU K IOABECMHBIM CUCTCMAM;

YMEHHUE BJIaZIETh METOAAMU HAY4YHOTO NMO3HAHMsI B OMOIOTUU: HAOIIOIEHUE U ONTMCAHUE )KHUBBIX
CHCTEM, ITPOLIECCOB M HAIIPABICHUM, OpraHU3alys U IpoBeIeHHE OMOI0INYECKUX SKCIIEPUMEHTOB,
BBIJIBUKCHUE TUTIOTE3, BHISIBJICHUE 3aBUCUMOCTEH MEKIY (PUKCUPOBAHHBIMH BEJTHUMHAMH,
00BSICHEHHUE TOJIyYEHHBIX PE3YJIbTATOB, UCIIOIb30BAHUE HAYUHBIX OOBSICHEHUN, TEOPUI U 3aKOHOB,
YMEHHE JIENaTh BHIBOJIbI HA OCHOBAHUH. TIOJyUEHHBIE PE3YJIbTAThI;

MPUMEHSFOTCS CIIEAYIOIIUE MPU3HAKH OMOJIOTUYECKUX 0OBbEKTOB: BUIOB, MMOMYJISINI, IPOTYIICHTOB,
KOHCYMEHTOB, PEAYLIEHTOB, OMOTEOIIEHO30B M 3KOCHUCTEM, OCOOEHHOCTH TIPOIECCOB: HACIEICTBEHHOM
W3MEHUYUBOCTH, ECTECTBEHHOTO 0TOOpa, BUI000pa30BaHMsl, IPUCTIOCOOICHHOCTH OPTaHU3MOB,
JEHCTBUS KOJIOTHIECKUX (DAKTOPOB HA OPTaHU3MBI, TIEPEHOCA BEIIECTB M MIOTOKA SHEPTHUU B
9KOCUCTEMAaX, aHTPOIIOT'CHHBIC H3MEHEHHS B 9KOCUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTA BEIIECTB H
OMOTreOXMMHYECKUX IIUKIOB B Orocdepe;

yMEHHE MPUMEHSTH MOTYUYSHHbIE 3HAHUS AJ11 O0BSICHEHUS] OMOJIOTMYECKUX MPOLIECCOB U METOOB, AJIs
NPUHSITHS TPAKTUUYECKUX PELICHUI B MOBCETHEBHOM KU3HU C 11eJIbI0 0OecredeHusi 0e30macHOCTH
CBOETO 3/I0POBbSI U 3/I0POBbS OKPYKAIOIIHMX JII0AEH, COOII0ACHNUS HOPM IPaMOTHOI'O TIOBE/ICHUS B
OKPY’KaOIIeH MPUPOJTHOHN Cpeie, TOHUMAaHUS HEOOXOUMOCTH UCTIOJIb30BAHUS JOCTHXKCHUM
COBPEMEHHOM OMOJIOTHH AJISl PAllMOHAIBHOTO IPUPOIOTIONH30BAHMUS;

YMETh pelIaTh 3JIEMEHTapHbBIC OMOJIOTHYECKHIE 33]JauH, COCTABIISTh CXEMBI IEPEHOCA BEIIECTB
SHEPTHH B DKOCUCTEMaX (IIeTIH MUTAHHMS ),

YMETH BBHITIOJIHSTH JIAOOPATOPHBIC U MTPAKTUUECKHE padOTHI, COOIOIATh MTpaBUiia Ipu paboTe ¢
y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAaHUEM;

YMEHHUE OIEHUBATh U HHTEPIIPETUPOBATH HH()OPMAITHIO OMOJIOTHYECKOTO COJCPKAHUS, BKIFOUAIONIYIO
TICEBIOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHHUKOB (CPEICTBA CO3AaHUs MHPOPMAIINHU, HAyYHO-
MIOITYJISIPHBIE MaTepPHUAITbI), PACCMATPHUBATH TII00ATFHBIC SKOJOTHYECKUE TPOOIIEMBI COBPEMEHHOCTH,
dbopMHUpOBAThH B3MJISIIBI K HUM COOCTBEHHYIO TTO3UIIHIO;

YMeTh co31aBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIC COOOIIEHHUSI, 0OMEHUBATHCS OMOJIOTHIECKOM
nH(pOopMaIer U3 HECKOJIbKMX UCTOYHUKOB, IPAMOTHO HCITOJIb30BaTh MOHITHBIH armapaT OUOJIOTHH.



KanennapHo-reMaTuveckoe njiaHupPoOBaHue
10 xmacc

No Tema ypoka Kon-Bo vacos 30P n UOP
1 buosorus B cucreMe Hayk. 1 bubmuorexa [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 Merozb! MO3HAHKS )KUBOU IIPUPOJIBIL. 1 bubmmoreka [IOK
[TpakTuueckas padota Ne 1 «Mcmons3oBanue https://m.edsoo.ru/863e6122
Pa3TUYHBIX METOJIOB IIPU U3YUCHHUH
OHOJOTrHYECKHX 00BEKTOBY.
3 buosornueckue cUCTEMBI, IIPOLIECCHL U UX 1 bubmmoreka [IOK
H3y4YeHUE. https://m.edsoo.ru/863e6564
4 XUMHUYECKUM cocTaB KiIeTKU. Boma u 1 Bbu6nuoreka [JOK
MHUHEpaJIbHBIE COJIH. https://m.edsoo.ru/863e674¢
5 benku. CocTaB u cTpoeHne OEIKOB. 1 bubmuorexa [JOK
https://m.edsoo.ru/863e6b72
6 depMeHTBI — OMOJOTHYECKHE KaTalmnu3aTophl. | 1 bubmuorexa [JOK
JlaGopatopHnas paborta Ne 1 «M3yuenue https://m.edsoo.ru/863e6b72
KaTaJINTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA
IpUMepe aMIJIA3bl HJIM KaTaaas3bl)y
7 VYrneBonsl. JIMuae!. 1 bu6mmoreka [IOK
https://m.edso0.ru/863e6870
8 Hyxknennosbie kucinotsl. AT® 1 bubmuorexa [JOK
https://m.edsoo.ru/863e6d5c
9 Hctopus u MeToAbl U3y4eHUS KIETKHU. 1 bubmuorexa [JOK
Knerounas Teopus. https://m.edsoo.ru/863e6e88
10 Knerka xak nenocTHas )KuBas CUCTEMA. 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e61f0
https://m.edsoo.ru/863e716¢
11 CtpoeHune 2yKapuoTHUECKOMN KIETKH. 1 bubmmoreka [IOK
JlaGopaTtopHnas pabora Ne 2 «M3yuenue https://m.edsoo.ru/863e61f0
KJICTOK PACTeHUH, )KUBOTHBIX, IPUOOB U https://m.edsoo.ru/863e716¢
YHUYTO)KEHHE TI0JT MUKPOCKOIIOM Ha FTOTOBBIX
MUKpOTIpenaparax U UxX OMUCaHUey.
12 OOMEH BEIIECTB. 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e766¢
13 ®oTocuHTE3. XEMOCHHTE3. 1 bubmuorexa [JOK
https://m.edsoo.ru/863e7c98
14 | DHepreTudeckuii OOMeH. 1 bubmmoreka [IOK
https://m.edsoo.ru/863e7aae
15 JKu3HeHHBIN KJIeTOUHBIN UK. Jlenenue 1 bubmuorexa [JOK
KJeTku. Muto3. JlabopaTopuas padora Ne 3 https://m.edsoo.ru/863e7dc4
«Habnronenrne MUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax.
16 buocunres 6enka. Peakuyst MaTpuaHOTO 1 bu6mmoreka [IOK
CUHTE3a. https://m.edsoo.ru/863e796¢
17 Tpancnsmus — OMOCHHTE3 OelKa. 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e796¢
18 Hexierounsie GopmMBbI )KU3HU — BUPYCHI. 1 bubmuorexa [JOK
https://m.edsoo.ru/863e7540
19 DopMBbI pa3MHOKEHUST OPTAHU3MOB. 1 bubmuorexa [JOK

https://m.edsoo.ru/863e81b6
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20 Meiios. 1 Bbu6nuoreka [JOK

https://m.edsoo.ru/863e7t4a

21 OO6pa3oBaHue 1 pa3BUTHE MOJIOBBIX KIETOK. 1 bubmmoreka [IOK
OmnonorBopenue. Jlaboparopuast padora Ne 4 https://m.edsoo.ru/863e81b6
«V3yueHue 3cTpOeHUs TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

22 NunuBuyansHOE pa3BUTHE OPraHU3Ma. 1 bubmuorexa [JOK

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

23 I'eneTka — Hayka 0 HACJIEACTBEHHOCTH U 1 bu6mmoreka [IOK
W3MEHYMBOCTH. https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTh HACIEOBAaHMS TPU3HAKOB. 1 bubmuorexa [JOK
MoHOrubpuaHOe CKpeIuBaHue. https://m.edsoo.ru/863e8878

25 JurnbpumHoe cKpemmBanue. 3aK0H 1 bu6mmoreka [IOK
HE3aBUCHMOTO HACJIEIOBAHUS IPU3HAKOB. https://m.edsoo.ru/863e89a4

26 CuenieHHoe UCClIeIOBAaHUE TTPU3HAKOB. 1 bu6mmoreka [IOK
JlaGopatopHas paborta Ne 5 «Mzyuenue https://m.edsoo.ru/863e8c60
pe3yIbTaTOB MOHOTHOPHUIHOTO U
TUTHOPHUIHOTO CKPEIUBAHUS Y IPO30(hUIbl Ha
TOTOBBIX MUKpOIIpenapaTaxy.

27 I'enernka nona. HacnenoBanue npu3HaKos, 1 Bbu6nuoreka [JOK
CLEIJIEHHBIX C IIOJIOM. https://m.edsoo.ru/863e8c60

28 M3menunBocth. HenacneacTBeHHas 1 Bbu6nuoreka [JOK
U3MEHYHMBOCTH. JJabopaTopHas pabota Ne 6. https://m.edsoo.ru/863e8efe
N3yuyenne MoaupuKamoOHHONH N3MEHIHBOCTH,

MOCTPOCHUE BapHALIMOHHBIX PSAIOB U
BAapUALIMOHHON KPUBOM.

29 HacnencrBeHHass UBMEHUMBOCTb. 1 bubmuorexa [JOK
JlaGopaTtopHnast pabota Ne 7. « AHanmu3 https://m.edsoo.ru/863e8efe
MyTalui y 1po30(hui Ha TOTOBBIX
MUKpOIpenaparaxy.

30 I'eneTuka yenoBeka. 1 bubmuorexa [JOK

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

31 O06o06mienue o Teme «HacnencTBeHHOCTh U 1
M3MEHYUBOCTh OPTaHU3MOBY

32 Cenekius Kak HayKa U IpoLecc. 1 bubmmoreka [JOK

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

33 MeTo1bl ¥ JOCTUKEHUS CETEKIUN pacTeHu u | 1 bubmmoreka [IOK
JKUBOTHBIX. https://m.edsoo.ru/863e9214

34 | buoTexHONOrus Kak OTPaciIy IPOU3BOJICTBA. 1 bubmmoreka [IOK

https://m.edsoo0.ru/863e9336
Bcero 34 gaca

11 knace

No Tema ypoxka Kon-Bo vacos S0P n UOP

1 DBOJIIOLMS U METOJIbI €€ U3yUCHHUSI. 1 Bbu6nuoreka [JOK

https://m.edsoo.ru/863ea20e

2 HcTopust pa3BuTHs MpeacTaBIeHUH 00 1 bubmmoreka [IOK
3BOJIIOIUH. https://m.edsoo.ru/863e9570

3 Mukpo3BOIIOLHS. 1 bubmmoreka [JOK

https://m.edsoo.ru/863e9cle

4 [lonmynsuus kak 37eMeHTapHas equHuLa Buaa | 1 bubmmoreka [IOK
u sBosroruu. JlaboparopHas pabora Ne 1 https://m.edsoo0.ru/863e99¢c6
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«CpaBHeHHE BUJIOB IO MOP(HOIOTHYECKOMY
KPUTEPUIOY.

5 JIBrKyI#e CHitbl (3J1eMEeHTapHbIe (PaKTOPHI) bubmuorexa [JOK
HBOJTIOIIHH. https://m.edsoo.ru/863e9da4
6 EcrecTBennsIit or60p 1 ero gopma. bubmuorexa [JOK
https://m.edsoo.ru/863e9ed0
7 Pe3ynbTaThl 2BOJIONNHN: IPUCTIOCOOICHHOCTD bubmmoreka [JOK
OpPraHW3MOB M BH000pa30oBaHue. https://m.edsoo.ru/863e9fde
JlaboparopHas pabota Ne 2 «Omnucanue
MPUCTIOCOOJIEHHOCTH OpraHu3Ma 1
OTHOCHUTEIIEHO €T0 XapaKTepay.
8 Hanpasnenus v myTy MakpO3BOJIIOIUH. bubmuorexa [JOK
https://m.edsoo.ru/863e9¢cle
9 HeobpaTtuMocTs BOIOIUH. bu6mmoreka [IOK
https://m.edsoo.ru/863e9¢cle
10 Uctopus xxu3Hu Ha 3emiie 1 METOMBI €€ bu6mmoreka [IOK
U3yUYCHHUSL. https://m.edsoo.ru/863eaSa6
11 ['unoTe3sl NPOMCXOKACHUS )KU3HUA HA 3eMIIe. bu6mmoreka [IOK
https://m.edsoo.ru/863eaSa6
12 Pa3BuTue xu3HU Ha 3eMJie 10 Apam U bubmuorexa [JOK
epuoJIaM. https://m.edsoo.ru/863eabbe
13 OCHOBHBIE 3TaIbI YBOIIOLMU PACTUTEIBHOTO U bu6mmoreka [IOK
KyKospHOTO MHpa. [IpakTrueckas padora Ne 1 https://m.edsoo.ru/863ea8bc
«3ydyeHne npupoaHbIX OCTATKOB PACTEHUM U
JKUBOTHBIX B KOJUICKIIHSIX).
14 | CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa. bubmmoreka [IOK
https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeTIOBEKA (aHTPOIIOTEHE3). bubmmoreka [JOK
https://m.edsoo.ru/863eac2c
16 | JABmxymme cuibl ((pakTopbl) aHTPOIIOTeHE3A. bubmmoreka [IOK
https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJU1 SBOJIIOIIMN YETIOBEKa. bubmuorexa [JOK
https://m.edsoo.ru/863ead44
18 | YUenoseueckue pachl. bubmmoreka [IOK
https://m.edsoo.ru/863eaea2
19 | O6o0mieHue no Teme «BO3HUKHOBEHUE U
pa3BUTHE XKU3HU Ha 3emiiey.
20 | Dkosorus Kak Hayka. bubmmoreka [IOK
https://m.edsoo.ru/863eafec
21 Cpenpl 00uTaHUs U DKOJIOTHYECKUE (DAKTOPHI. bubmuorexa [JOK
https://m.edsoo.ru/863eafec
22 | Abuotuueckue dakTopsl. JlabopaTopHas bubmuorexa [JOK
pabora Ne 3. «Mopdonoruyeckue https://m.edsoo.ru/863eb10e
O0COOCHHOCTH PAacCTEHHI U3 pa3HbIX MECT
oburtanus». JlaboparopHas pabora Ne 4.
«BnusHME cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIeyCay.
23 buotnueckue GpakTopsl. bubmuorexa [JOK
https://m.edsoo.ru/863eb348
24 DKOJOTHYECKUE XapaKTEPUCTUKHU
HaOmronenus. [IpakTuueckas padora Ne 2
«IToacd€T MIOTHOCTH MOMYJISIIUNA Pa3HBIX
BHJIOB PACTEHUI.
25 Coo011ecTBa OPraHu3MOB — OHOIIEHO3. bubmmoreka [JOK
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https://m.edsoo.ru/863eb46a

26 DKOJOTUYECKHUE CUCTEMBI. 1 bubmuorexa [JOK
https://m.edsoo.ru/863eb46a
27 OCHOBHBIC TTOKa3aTEIN YKOCUCTEMEL. 1 Bbu6nuoreka [JOK
Dxosiorndeckue nupamuasl. CBOMCTBa https://m.edsoo.ru/863eb5fa
skocucTteMbl. CyKieccusl.
28 | IlpupoaHble 3KOCUCTEMBI. 1
29 AHTPONOT€HHBIE SKOCUCTEMBI. 1
30 | buocdepa — rnobdanpHas skocucrema 3emiu. | 1 bubmmoreka [JOK
https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CyllecTBOBaHMs Onocgepsl. | 1 bubmmoreka [IOK
https://m.edsoo.ru/863ebd 16
32 | YenoeuecTBo B Ouochepe 3emin. 1
33 CocylecTBOBaHHE MPUPOJIBI U YesloBedyecTBa. | 1 bubmnorexa [JOK
https://m.edsoo.ru/863ebale
34 | PesepBHsiit ypok. O000IIICHIE TEMBI 1
«Coo0111ecTBa U SKOJIOTHYECKUE CUCTEMBDY.
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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OueHoYHbIe MaTEPHUAJIbI IJIsl IPOBEIeHUS POMEKYTOYHOM aTTecTanus mo ouosoruu 3a 10
KJIace
ATTeCTallMOHHBIM MaTepHUal COCTaBICH B cooTBeTCTBUU ¢ TpeboBanusiMu OI'OC COO u

COOTBETCTBYET yU4E€OHBIM BO3MOXKHOCTSIM YUAIIUXCsl TaHHOW cTyneHn ooydyenus. Pabora
npeHa3HaueHa JJIs MPOBEACHUS TPOMEKYTOUHON aTTECTAIIMN 00YUAIOIIUXCS TI0 PEMETY
«buonorus» B 10 knacce ( YueOnuk non pemaxiueit B.B.I1aceunnk «buonorus» 10 kmacc yueOHUK
s obmeoOpa3oBarenbHbIX opranu3aiuii. - M.: [Ipocsemenue, 2019 t.).

Pabota cocTout u3 nByX 4acted, BKiarodaromux B ce0s 20 3amanuii. Yacts 1 comepkut 12 3amanuii ¢
KpaTKUM OTBETOM. YacTh 2 coiepkKUT 3 3aJaHUI C pa3BEPHYTHIM OTBETOM.

Ha BeimonHeHne sK3aMeHAIMOHHOM PaboThI 10 reorpaduu OTBOAUTCS 60 MUHYT.

OtBetsl K 3amanusaM dactu 1 (1-18) 3amuceiBaroTCsl B BUJE YMCIA, TOCIEIOBATEILHOCTH UGP WK
cJioBa (CIIOBOCOYETAHUS).

3amanus 19,20 TpeOyroT pa3BEPHYTOTO OTBETA.

Kasxprit mpaBuIbHBIN OTBET B yacTH | oneHuBaeTcs B 1 6ay. B wacTu 2 kaxjpo0e BEpHO BBITIOJHEHHOE
-2 Gata. banel, moydeHHBIE 3a BBITIOJHEHHBIC 3aJaHUs, CYMMHUPYIOTCS.

[Ipu BBIMOSHEHWHM BCeX 3aJaHUK PAOOTBI MOXHO HWCIOJB30BaTh MpHUJIaracMble CIPABOYHBIC
MaTepHuabl.

MaxkcumaisHOe KoJImuecTBO 0auroB-20 0ayuIoB.

Kpurepun ouneHuBaHus

KonTpons u mpoBepka 3HAHUN SBISIOTCA OOS3aTEIbHBIM YCIOBHEM PE3YJIbTAaTHUBHOIO YUeOHOIO
mporecca.

Kaxnoe n3 3aganuii 1-18 onenusarores 1 aymuioMm.

3a BBINOJIHEHHME 3aJaHU 4YacTH 2 Kaxaoro u3 3aganui 19,20 ,BeicTaBisercs 2 Oajia 3a IOJHOE
NpaBUIbHOE BBIOMHEHHE, | Oayul 3a BBINOJHEHHWE 3aJaHUs C OJHOW OIMOKON (OAHON HEBEPHO
yKa3aHHOHM, B TOM YHCIE JHIIHEH, 1udpoil Hapsay co BcemMu BepHbiMH Iudpamu) NI HenmomHoe
BBITIOJIHEHHE 3aJaHus (OTCYTCTBHE OJIHOM HeoOxomumou 1udpsl); 0 6a/ioB BO BCEX OCTAIBHBIX
CIIyYasix.

«2» - 0-5 6annoB
«3»- 6-11 6amnoB
«4»-12-17 6amnoB
«5» - 18-20 6annos

Buosaorus 10 kiaace
Bapuantl
Yacrpl

1. IluToreHeTMUECKU METOJT UCTIOJB3YIOT JIJIsL ONPEACICHUS
l)crenienn BIUSIHUS Cpelibl Ha popMUpoBaHUe (HEHOTHUIIA
2)Hacne0BaHusl CUEIIJICHHBIX C MOJIOM MPU3HAKOB
3) XpOMOCOMHBIX aHOMAaJIHI
4)BO3MOYXKHOCTHU IIPOSIBJIEHUS IPU3HAKOB Y IOTOMKOB

2. Bce nepeuncieHHble HUKE IPU3HAKU, KPOME JIBYX, UCIIOJIB3YIOTCA JUISl OITMCAHMUS



1)
2)
3)

n300pakEHHON HA pUCYHKe KIIeTKH. OnpenenuTe qBa MPU3HaKa, «BHITAIAONINX)» U3 OOIIETo CITUCKA,
¥ 3aIHIIUTE OTBET IH(pamMu, 0] KOTOPIMU OHU YKa3aHBI.

1) HaM4Ke XJI0pOIIACTOB

2) Hanmu4Kue TIUKOKaJIMKCa

3) cnocoOHOCTH K (POTOCUHTEZY

4) crtocoOHOCTH K (haronuTozy

5) crtocoOHOCTH K OMOCHHTE3Y OerKa

3.Bce nmpuBeieHHbIE HUKE MPU3HAKU, KPOME OJTHOT, MOXHO MCIOJIb30BaTh AJIs
OTIpeIeTICHUSI CBOMCTB, CTPOCHHS M (PYHKIIUN MTOTMCaxXapuaoB B KieTke. Onpeaenure
MPU3HAK, «BBIMAJAAIOIINI» U3 OOIIETO CIHCKA.

1 )BBITIOTHSIOT 3aMacaronlyo (yHKIIHIO

2)COCTOAT U3 OCTaTKOB MOJIEKYJI aMUHOKHUCIIOT

3BBITIONTHSIOT SHEPTETHYECKYIO (DYHKIIUIO

4)BXOMAT B COCTAB KJIETOYHBIX CTEHOK

4.Y cTaHOBUTE COOTBETCTBUE MEK/Y XapaKTEPUCTUKOW OpraHouAa KJIETKU U €ro BUAOM: K KaKI0H
NO3HIIMH, TAHHOHM B IIEPBOM CTOJIOIE, TOA0EpHTE
COOTBETCTBYIOIIYIO TO3UIUIO U3 BTOPOTO CTONOIIA.

XAPAKTEPUCTUKA OPI'AHOMN ]I KJIETKI
l)crcrema KaHaJIbIIEB, TPOHU3BIBAIOIMX [IUTOILIA3MY 1)  xommuekc Tombmku
2) XOpoIIo pa3BUT(a) B CEKPETOPHBIX KJICTKaX 2) oHroIasMaTHICCKaS

CCTh
3)Ha MeMOpaHax MOTYT pa3MemaThCsi puOOCOMBI

4) ygacTByeT B (hOPMHPOBAHHUH JIU30COM
5) obecnieunBaeT nepeMenieHue OPraHuIecKux
BEIIECTB B KJICTKE

5.BbiOepute Tpu BEpHBIX OTBETA M3 ILIECTH U 3AMMIIUTE B TAOIMIly HU(PHI, 10 KOTOPHIMH OHH
ykazaHbl. CXOJICTBO KJIETOK OaKTEPUi M paCTCHHUI COCTOUT B TOM, YTO OHU UMEIOT

prbOCOMBI 4) KJIETOYHYIO CTEHKY
TUIa3MaTHIECKYI0 MEMOpaHy 5) BaKyOJIH C KJIETOYHBIM COKOM
odopMIIEHHOE PO 6) MHUTOXOHIPHH

6.Ilpoananusupyiire Tabnuily. 3amoJHUTE IYCThIE SUCHKH TaONUIBI, MCIONB3YsS TOHATUSA H
TEPMUHBI, NPHUBEJICHHbIE B crnucKe. [ kaxaon sueiiku, 0003HaueHHOM OyKBamHM, BBHIOEpPHTE
COOTBETCTBYIOIIUI TEPMUH U3 MPEATIOKEHHOTO CITUCKA.



Morsekynia HyKJIeHHOBOI CocraBHas 4acTh OyHKUUA
KHCTOTEI HYKJICOTHA
A Jie30Kcnprbo3a XpaHEHHUe U Tepeaada
HaCJIeICTBEHHOW MH(OpMaluu
TPHK b JOCTaBKa AMUHOKHCIIOT
K MECTy CHHTe3a Oelka
nPHK pubo3a B
CHOHUCOK TEpMHUHOB U MOHATUM
1) yparui
2) MMOCTPOCHHUE Te1a puOOCOMBI
3) nepeHoc HHPOPMAIIMH O IEPBUIHOMN CTPYKType Oenka
4) pPHK
5) JHK
6) TUMUH

7. PaccMOTpHTE IPEIOKEHHYIO CXeMY. 3allUIINUTE B OTBETE MPOIYIIEHHBIN TEPMHH, 0003HA-
YEHHBI Ha CXEME 3HAKOM BOMPOCA.

3I1C

Komnrexc Doasmxu

OauomMeMOpaHERIE JInzocoma

Oprasoung

PubocoMul

Mukpotpybouru

HememOpauHble

JKryrrrn

PecHHUKRU

AN /N

KneTouHR# LenTp

8. BeiOepuTe BEepHBIN OTBET

['eneanornyeckuii METOA UCTIOIB3YIOT JJIsI

1) nmonmyyeHusi TeHHBIX U TEHOMHBIX MYyTaI[1il

2) u3y4eHust BIUSHUS BOCIIUTAHUS HA OHTOTE€HE3 Yell0BeKa

3) uccnenoBaHus HACIEICTBEHHOCTH U U3MEHYMBOCTH YeJIOBEKa
4) n3y4yeHus 3TaroB 3BOJIIOLUN OPTaHUYECKOT0 MUpa

9. Kakoii opranous o0ecrieynBaeT TPaHCIIOPT BEIIECTB B KIIETKE?
1) x1oporutact 3) pubocoma
2) MUTOXOHJIpUS 4) sHIOTUTA3MAaTHYECKAs CETh



10.Bei6epute JIBA BepHBIX OTBETa M3 MATH U 3aMUIIATE MUQPPHI IO KOTOPHIMUA OHU YKa3aHBHI.
KakoBo npenmyIiecTBoO UCIOIb30BaHUS JIEKTPOHHON MUKPOCKOIIUH MEpel CBETOBOM ?

1) 6onbiiee pa3penieHue

2) BO3MOXKHOCTb Ha0JII0aTh )KMUBbIC O0BEKTHI

3) noporoBu3Ha MeTOAA

4) CI0XHOCTH MIPUTOTOBJICHHS Mpernapara

5) BO3MOXKHOCTh H3y4aTh MAaKPOMOJICKYJISIPHBIC CTPYKTYPBI

11. Kakoii tpurier B TPHK kommnementapen kogony I'ILIY na uPHK
12 . KneTku npokapuoT OTIMYAI0TCA OT KJIETOK DYKapuOT

1) HalMuMeM HyKJIeon1a B IUTOILIa3Me

2) HammyueM prudOCOM B ITUTOTLIA3ME

3) cuatezom AT® B MUTOXOHAPHUAX

4) MpUCYTCTBUEM SHJIOTUIA3MATUUECKON CETH

5) orcyTcTBHEM MOp(}OIOTHUECKH 000COOICHHOTO sIapa

6) HAIMYMEM BIISTYUBAHUN T1a3MaTHYECKONH MEMOpaHBI, BHIMOTHIIOMIX (YHKITUI0 MEMOPAHHBIX
OpTaHOUJIOB

13.Bri6epute [IBA BepHBIX OTBETa U3 MATH U 3AUIINTE UQPPHI 10T KOTOPHIMUA OHU YKa3aHBbI.
B pa3paboTKy KJIETOYHOM TEOpUHU BHECIH BKJIA]

1) A. 1. Onapun 4)T". Mennenb

2) B. U. Bepnaackuit 5) P. Bupxos

3) T. UIBann u M. lllnetinen

14.Bce nepednciieHHble IPU3HAKH, KPOME JBYX, UCIOJIb3YOTCS ISl OTIUCAHUS
npokapuoTuyeckoit kinetku. Onpenenure JIBA npusnaka, "Beimanatomue” u3 oOIIero crucka, u

3aIUIINTE.
1) OtcytcrBue B Hell 0hOPMIIEHHOTO Aapa 4) Hanuune MUTOXOHIpUNA
2) Hannume muTormia3mMel 5) Hanuuue sH10M1a3MaTHYECKON CETH

3) Hanwuwme kineTouHoit MeMOpaHbl

15.Bp16epuTe OpraHouIbl KIETKH, COIePKAIINe HACIEICTBEHHYI0 HH(POPMAIIHIO.

1) sapo

2) TU30COMBI

3) anmapat ["onbaxu
4) pubocoMbl

5) MUTOXOHIPUH

6) XJIOPOTLIIACThI



16.Kakue monoxxeHust COAEP>KUT KJIETOUHAas Teopus?

1) HoBble kneTkn 00pa3yroTcsi B pe3ysabTaTe JACICHUS] MAaTEPUHCKOW KIICTKH.
2) B mosoBbIX KJIeTKaX COACPIKUTCS TaIlJIOUIHBIN HAOOP XPOMOCOM.

3) Knetku cX0oaHbI 10 XUMUYECKOMY COCTaBY.

4) Kiietka — eaMHMIIAa pa3BUTHUS BCEX OPraHU3MOB.

5) Kitetku TkaHel Bcex pacTeHHUI U )KMBOTHBIX OJIMHAKOBBI [0 CTPOEHUIO.
6) Bce knerku conepxat monekyisl JJTHK.

17.YcTaHOBUTE COOTBETCTBUE MEXKTY KJIaCCAMHU OPTaHUYECKHUX BEIIeCTB — yriieBoabl (1) u HykIie-
nHoBbiMU kuciotamu JIHK u PHK (2) — u BemonHsemMpiMu M# QYHKITUSIMH B KJIETKE.

A) 3anacaHue dHepruu

b) curnanphas

B) xpanenue renernyeckoit nHGopMaIuu

I') nepenoc sneprun

J1) BXOIUT B COCTAB KJIETOYHBIX CTCHOK M MEMOpaH

E) peanuzanms renernueckor nHpopmaiuu (CuHTe3 OenKa)

3anuiuTe B OTBET LU(PBI, PACIOIO0KUB UX B MOPSJIKE, COOTBETCTBYIOIIEM OyKBaM.

18.Bce npuBeEHHBIE HUXKE IPU3HAKH, KPOME JIBYX, MOYKHO HCII0JIb30BATH I OIIMCAHUS CBETOBOM
da3bl porocuHTE3a B KieTKe. OnpenenuTe q8a MpU3HaKa, «BHIMAIAI0NINX)» U3 00IIEro CHcKa, U 3a-
IIHUIIUTE B OTBET I_[I/I(bpbl, oA KOTOpbIMH OHHM YKa3aHBbI.

1) doTonu3 BoabI

2) BOCCTaHOBJIEHHE YTIEKUCIIOTO ra3a /0 TIIOKO3bI

3) cunTe3 mosiekya AT® 3a cdet SHepruM COTHEYHOTO CBETA

4) coequHeHue Bogopoaa ¢ nepeHocunkom HAJID+

5) ucnonb3oBanue sHeprun Mojiekya AT® Ha cuHTE3 YriIeBOI0B

Yactn2
1.0Onpenenure: nmocaea0BaTeabHOCTh HYyKIeoTH10B Ha U-PHK, aHTHKOOHBI COOTBETCTBYIOLIUX T-
PHK 1 aMMHOKHUCIIOTHYIO MOCIIEI0BATEILHOCTh COOTBETCTBYIOIIETO (hparMeHTa MOJIEKYJIbI Oenka
(ucTonb3yst TAOIUITy TEHETUYECKOTO KOJ1a),
eciu ¢parment nenu JJHK umeeT criemyronryro mocienoBaTeIbHOCTh HYKICOTHIOB:
I'TTTATITAAIT.
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Tnﬁ:—;ga [EHETHUECKOTO KOJIA ;u-PHE_}

Heproe . Tperne
Bropoe ocnosanse
OCHOBANHE OCHOBAHHE
v 1] A
then Cep Tup e 3
v P Cep Tup Iue Il
Jleii Cep - A
Jei Cep — Tpu I
Jen Lpo I'ue Apr v
1 Jleik [Tpo I'ne Api Il
Jlei [Tpo Im Apr A
Jlep Ipo T Api I
Mae Tpe Aon Cep Y
A Hae Tpe Acn Cep 11
' e Tpe Jluz Apr A
Mer Tpe Jlu Apr I
Ban Ada Acn I'm ¥
It Bax Aa Acn om 11
Ban Ana [ay I'm A
Baa Adia iy s I

Ipasina noansopanus rabiamuei
Hepewiit AyEIeoTHI B TPHIUICTE Depérod M3 ASBOI0 BEPTHEAILHOIO PRI BTOPOH — H1 BepXHero

TOPHIOHTIIBHOTD PANA, TPETHH — HI NPABOro BEPTHKLIBHONO. Tam, 1€ TEpPEecerRyTCd IHHHM,
H/IYILHS OT BCEX TPEX HYIIISOTH/IOB, HAXOIHTCH HCKOMAS AMHHOKHCIO T,

2. Yto mpoucxoauT B CBETOBYIO (hazy hoTocuHTEe3a?
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