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MNOACHUTEJBHASA 3AIINCKA

[Tpu pa3zpaboTke mporpamMmbl IO OUOJIOTHH TEOPETUUYECKYIO OCHOBY ISl OTIPEICTICHUS
noAX0/0B K (OPMHPOBAHUIO COJCpPXKaHUS ydyeOHOro mpeamera «bHUONOrUsS» COCTaBUIIM:
KoHienTyanbHbie osioxkenuss GI'OC COO o B3anM000yCIOBICHHOCTH LIEJIEH, COACPIKaHUS,
pe3yabTAaTOB 00YyUEHUS U TPeOOBAaHUM K YPOBHIO MIOJITOTOBKH BBIMTYCKHUKOB, TTOJIOKEHUS 00
o0ImUX TENIX W TPHUHIUIAX, XAPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpemHero o6Omero obOpasoBanuss B Poccuiickoit denmeparnuu, a TakKe IOJOKEHUS O
cnenuduke OHONOTMH, €€ 3HAYCHWU B TMO3HAHUM >KUBOM MPUPOJBI M oOecrnedeHuu
CYILIECTBOBaHMUS  4YesloBeueckoro oOmiectBa. (COINACHO HAa3BaHHBIM  IOJIOKEHUSIM,
oTIpe/IeIICHbI OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0O OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MPEACTaBICHHE O LENsAX, 00 0OIiel crpaTeruu
oOy4eHHsi, BOCHHUTAHUS M Pa3BUTUS OOYyYalOUIUMXCS CpEICTBAaMU Y4yeOHOro mpeaMera
«buonorus», omnpenenseT o0sA3aTeNbHOE MPEIMETHOE COAEp)KaHUE, €ro CTPYKTYpY,
pacrpeneneHue mo pasjaeiiaM U TeMaM, PEKOMEHAYEMYIO IMOCIEA0BATEIbHOCTh U3yUYCHHUS
y4eOHOro Marepuajia ¢ Y4E€TOM MEXKMNPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3EH, JTOTUKHU
00pa30BaTeNLHOIO MPOIIECCa, BO3PACTHBIX 0COOEHHOCTEN 00YUYaIOIINXCS.

B nporpamme mo OWOJOTHMU TakKe YYUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHBIM U MIPEAMETHBIM pe3yJibTaTaM 00y4deHUs: B (POpMHUPOBAHUU
OCHOBHEBIX BUJIOB y4eOHO-TI03HABATEIILHOM NEeATeIbHOCTH/Y4eOHbBIX JIEUCTBUN
00y4aroIIMXCs IO OCBOCHUIO COJIEPKaHUsI OMOJIOTHYECKOTO 00pa30BaHus.

B nporpamme no 6uosiorun (10—11 kmaccel, 6a30BbIi YpOBEHB) peaii30BaH MPUHIUI
MPEEMCTBEHHOCTH B HW3Yy4YeHUW OWONOruu, Onarogaps 4emMy B HEMl MNpocMaTpUBAECTCs
HaIpaBJICHHOCTh HA pa3BUTHUE 3HAHWM, CBS3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-
HAy4YHOTO MMPOBO33PEHHUS, I[EHHOCTHBIX OpPHEHTAllUd JIMYHOCTHU, DKOJOTUYECKOTO
MBIIIUICHUS, TPEJICTABICHUN O 3J0pPOBOM 00pa3e >KU3HU U OEpEeKHbIM OTHOIIEHUEM K
OKpyXarome npupoaHor cpene. IlosroMy Hapsay ¢ u3ydeHHeM OOIIeOHOIOrHYeCKUX
TEOPUH, a TAK)KE 3HAHHUI O CTPOEHUHU JKUBBIX CUCTEM Pa3HOr0 PaHra U CYIIHOCTH OCHOBHBIX
MPOTEKAIONMX B HUX TPOIECCOB B TPOrpaMMme IO OWOJOTUM YNEeJIEHO BHUMaHUE
WCIIOJIb30BaHUIO MOJYUYCHHBIX 3HAHUN B MOBCEAHEBHOW YKWU3HU JJISI PEIICHUS TPUKIIATHBIX
3a7a4, B TOM 4YHUCJe: NpO(PUIAKTUKKA HACJICACTBEHHBIX 3a00JICBAaHUN 4YEJIOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIBTUPOBAHMS, OOOCHOBAaHUSA JKOJIOTHYECKH I1€JIeCO00pa3HOTo
MOBEACHUS B OKPYXAlOIIEd MPUPOJHOM Cpele, aHaln3a BIUSHUSA XO3SMCTBEHHOU
NEATEIIbHOCTH YEJIOBEKA HA COCTOSIHHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHUE
BHUMAaHUS K MPUKIIAJHON HAMPABJICHHOCTH Y4eOHOTO npeaMeTa « bruosiorus npoauKToBaHO
HEOOXOJMMOCTBhIO OOECIeUeHUs YCIOBUM Ui PEIICHUS OJHOW M3 aKTyaJbHBIX 3ajad
IIKOJIBHOTO OMOJIOTHYECKOTO OOpa3oBaHUs, KOTOpas mpeanonaraeT (HopMHUpOBaHHE Y
00yJaronmxcsi CHOCOOHOCTH aIalTUPOBATHCS K U3MEHEHHSAM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpenHero oOuero oopa3oBaHusi 3aHUMAET BaxxHoe mecTo. OHa
obecreunBaeT (OpMHUPOBAHUE Y OOYJAIOIINXCS MPEACTABICHUNA O HAYYHON KapTHHE MUPA,
pacmmpser U 00001aeT 3HAHUS O JKUBOW NPHUPOJAE, €€ OTIUYUTEIBHBIX IMPU3HAKAX —



YPOBHEBOM OPraHM3allM¥ M JBOJIIOLMH, CO3MAET YCIIOBUSA JJISL: MO3HAHMS 3aKOHOB JKMBOM
npuponbl, (QopMUpoBaHUS (YHKIMOHAIBHOM TPaMOTHOCTH, HABBIKOB 370POBOTO U
Oe3omnacHoro oOpa3a »HU3HH, SKOJIOIMYECKOrO MBIIIIEHUS,, EHHOCTHOIO OTHOLIEHMS K
YKUBOM IIPUPOJE U YEIIOBEKY.

Bonbuioe 3HaueHue OMONOrMS HMMEET TakKe JJIs PELICHUS BOCIMUTATENbHBIX H
pa3BUBAIOIIMX 3a7ad CpeIHero oOmero oO0pa3oBaHMs, COIHATU3ALUK O0YyYarOIIUXCS.
N3ydenue Ouonormu oOecreynBaeT YCIOBHUA Il (OPMHUPOBAHHUS HMHTEIUICKTYyalbHBIX,
KOMMYHHUKAIIUOHHBIX YU  MH(QOPMAIMOHHBIX HABBIKOB, O3CTETUYECKOW  KYJIBTYpBHI,
CIOCOOCTBYET MHTETPALIMM OMOJIOTMUECKUX 3HAHUH C IPEACTABICHUSIMU U3 IPYTUX Y4eOHBIX
NpEeIMETOB, B YAaCTHOCTH, (pU3MKK, XUMUM W reorpaduu. Ha3zBaHHbIE MOJIOXKEHUS O
npeaHa3HaYeHUH y4eOHOro npeamera «bruonorus» coCTaBUIM OCHOBY JJI OMPEICIICHUS
MOJIXO/IOB K OTOOPY U CTPYKTYPUPOBAHMIO €TO COACPHKAHUS, IPEICTABIEHHOTO B TPOrpaMMme
1o 6uoJoruy.

Ot0op coxmepxxkanust ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYHIECTBIEH C MO3ULHUUA KyJIbTypOCOOOpPa3HOIro MoAXoAa, B COOTBETCTBUU C KOTOPHIM
oOyyJaroniuecs: J10HKHbBl OCBOUTh 3HAHUS M YMEHUS, 3HaYUMBbIe JIsl (OpMUpOBaHUs OOLIEH
KYJIBTYpBI, ONPEACIAIOIINE aleKBATHOE IOBEACHUE YEIIOBEKA B OKPYKAIOLIEH NPUPOAHOU
cpele, BOCTpeOOBaHHbIE B MIOBCEIHEBHOM JKU3HU M MpaKTUYECKOU nesrenbHocTu. Ocoboe
MECTO B 3TOU CUCTEME 3HAaHUIU 3aHUMAIOT JJIEMEHTHI COJIEPKAHU, KOTOPBIE CIIy’KaT OCHOBOMN
JUTst pOpMUPOBaHUS MPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MUpa U
LHEHHOCTHBIX OPUEHTALUSAX JIMYHOCTH, CIOCOOCTBYIOIIMX T'yYMaHU3alMU OHUOJIOTHYECKOTO
o0pa3oBaHus.

CTpyKTypupoBaHHE COJepKaHUsl ydeOHOro maTepuaia B MporpamMme Mo OHOJIOTUH
OCYIIIECTBICHO C Y4Y€TOM MPUOPUTETHOIO 3HAYEHUS] 3HAHUN 00 OTJIUYUTEITbHBIX
OCOOEHHOCTSIX JKMBOM TpHUPOAB, O €€ YpOBHEBOW OpraHu3aluMd | HBodonuu. B
COOTBETCTBHUH C 3TUM B CTPYKType yueOHOro npeamera « buonorus» BeIIETIEHBI CIEAYIOIINE
cozaeprKaresbHble JIMHUKM: «buosorus kak Hayka. MeToapl Hay4HOro Io3HaHum», «Kinerka
Kak Ouojormueckas cucremayn, «OpraHusm kKak Ouosiornyeckas cucrema», «Cucrema u
MHOT000pa3re OpPraHuyecKoro MHUpPay, «IBOJIOLUUS KUBOM HPUPOABD», «IKOCHUCTEMBI U
MPUCYIIUE UM 3aKOHOMEPHOCTI.

[enb u3ydenus yuebHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE — OBIJIAJICHUE
00y4JaroIUMUCS 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHATIBHON OpraHU3alluy KUBBIX CHUCTEM
pa3HOro paHra M MNPUOOPETEHHWE YMEHUH HCIOJb30BaTh 3TH 3HAHUS A T'PAMOTHBIX
JNEUCTBUN B OTHOILIEHWU OOBEKTOB YKMBOM MPHUPOABI U PELICHUS PA3IUYHBIX >KU3HEHHBIX
npooem.

Joctmxenue uenu uzydeHusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
oOecrneunBaeTcs pelIeHueM CIEIyIOINX 3a1au:

OCBOEHHUE OO0YYarOIIMMHCA CUCTEMBI 3HAHUI O OMOJIOTMYECKUX TEOpUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, IPaBUiIaX, CIyKaluX OCHOBOU U1l (HOpMUPOBaHMS
IIPEICTABICHUA O €CTECTBEHHO-HAy4YHOW KapTUHE MHUPA, O METOAAX HAYyYHOI'O IO3HAHUS,
CTPOEHHH, MHOTOOOPAa3UU U OCOOEHHOCTAX >KUBBIX CHCTEM PAa3HOIO YPOBHS OpraHU3AIHH,
BBLAAIOLINXCS] OTKPBITUSX U COBPEMEHHBIX UCCIEA0OBaHUAX B OUOJIOTUY;



dbopMupoBaHre y 00y4arOImUXCs MO3HABATENIbHBIX, UHTEUIEKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTE B TpoIlecce aHalu3a JaHHBIX O MyTSX Pa3BUTHS B OWOJIOTUM HAyYHBIX
B3TJISIJI0B, UJIEH U MTOAXO/I0B K M3YUYEHHIO )KMBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3aliy;

CTaHOBJICHHE Yy OOydJaroumuxcsi oOuieil KyabTyphl, (PYHKIIMOHAJIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATh SBJICHUS OKPYKAIOIIETO MUPA >KMBOU MPUPOIbI
Ha OCHOBaHHUH 3HAHWM U OTIBITA, MOJYYCHHBIX TPH U3YYCHUH OHUOJIOTHH;

¢dbopMupoBaHre y o0ydaromuxcsi yMEHUH WITIOCTPUPOBATh 3HAUCHUE OMOJIOTUYECKUX
3HaHUM B MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA, Pa3BUTUH COBPEMEHHBIX METUIIUHCKHUX
TEXHOJIOTUH U arpoOUOTEXHOIOTH;

BOCIHUTAaHHUE YOSKIEHHOCTH B BO3MOXHOCTH MO3HAHUS YEIIOBEKOM >KMBOW MPHUPOJIBI,
HEOOXOJMMOCTH OEpEeKHOTO OTHOIICHHWS] K HEW, COOJIOACHMSI STUYECKHMX HOPM MIpU
IPOBEJICHUH OMOJIOTUYECKUX MCCIIEIOBAHUIM;

OCO3HAHME IIEHHOCTH OMOJIOTMYECKUX 3HAHUM JJI TOBBIILICHUS YPOBHS YKOJIOTHUECKON
KyJbTYPBI, 151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUA M YMEHUH B TTOBCEIHEBHOM KU3HU JIJISI OLICHKH
MOCTIC/ICTBUI CBOEH NEATEIHPHOCTH MO OTHOIICHHUIO K OKPY)KAIOMIeH cpesie, COOCTBEHHOMY
310pOBbI0, 000CHOBAHUE U COOIIIO/IEHNE Mep MPODUIAKTUKU 3a00JI€BaHU.

B cucreme cpeanero obmero obpasoBanus «buonorus», nzydaemas Ha 06a3z30BOM
YPOBHE, SBJISIETCS 00S3aTEIbHBIM yU4€OHBIM MPEIMETOM, BXOJAIIMM B COCTaB MPEAMETHON
obnactu «EcTecTBeHHO-HAayYHBIE PEAMETHI.

Jns w3ydeHus: Ouosiorud Ha 0a30BOM YpOBHE CpeaHero oOiiero oOpa3oBaHUs
otBoautcsa 68 dacoB: B 10 kimacce — 34 vaca (1 gac B Hepento), B 11 kinacce — 34 gaca (1 gac
B HEJEIIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTUN C OOIIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKamu, ¢uiocodueid, ITUKOH, 3CTETUKOW U TipaBoM. Ponb Oumonoruu B
(dhopMHUpOBaHUM COBPEMEHHON HAYYHOU KapTHHBI MUpa. CrucTeMa OMOJIOTHYECKUX HayK.

Meronpl TO3HAHUS KUBOM TpHUpoAbl (HAONIONEHHE, SKCIIEPUMEHT, OIMKCaHHeE,
U3MepeHue, Kiaccudukaius, MoIeTMpOBaHUe, CTATUCTUYECKAst 00padOTKa JTaHHBIX).

JlemoHcTpanuu:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon nu @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTO bl TO3HAHUS )KUBOU TTPUPOIBD).

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «lcnonb3oBaHue pa3iIMYHBIX METOJOB MPU H3YUYCHHUH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

XKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHHus Ouosioruu. OTIudue KUBBIX
CUCTEM OT HEOPTAaHUYECKOW MPUPOIBI.

CgoiicTBa OuocuCcTeM M HUX pa3HOOOpa3ue. YPOBHU OpraHu3alui OUOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIN, MOMYISALUOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTe0LIEHOTUYECKUH ), OMOC(hEpPHBI.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «OCHOBHBIC TPHU3HAKHU JKU3HU», «YPOBHU OPTraHU3AIUU >KUBOU
MPUPOJIBD».

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHUE KJIETKH.

XUMHUYECKMM  COCTaB  KIETKA. XHUMHUYECKHE  DJIEMEHTBI:  MAKpPOXJIEMEHTHI,
MHKpPO3JIeMEeHThl. Boia 1 MuHEepanbHbIE BELIECTBA.

OyHKIMK BOJIBI U MUHEpAJbHBIX BEIIECTB B KjeTke. [logaep:kaHue OCMOTHYECKOTO
OataHca.

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble U 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKHUCJIOTHBINA COCTaB. Y POBHU CTPYKTYPBI
OCIKOBOM MOJIEKYJIbl (TMEpBUYHAS, BTOpUYHAs, TPETUYHAsT M YETBEPTUYHAS CTPYKTypa).
XuMHUYecKre cBoicTBa 0enkoB. buongornueckue GyHKIMNU OEIKOB.

depMeHThl — OHoJiorndyeckue kKatanuzatopbl. CtpoeHue epMeHTa: aKTUBHBIM LIEHTP,
cyoctpatHas crnenuduunocts. Kodepmentsl. Burtamunbel. Otnuuus (QEepMEHTOB OT
HEOPraHUYECKUX KaTalu3aToOpoB.

VYrieBoapl: MoOHOcaxapuzbl (TJIH0OKO3a, pubo3a M J1€30KCMpHOO03a), Aucaxapujibl
(caxapo3sa, JakTo3a) U TMoJucaxapujibl (Kpaxmal, TJIMKOTeH, LeJTo03a). buonornyeckue
(GyHKIIUH yTIIEBOIOB.



Jlununet: Tpuraunepuasl, ¢gochomumuasl, crepounsl. ['mapodunbHO-THUAPOGOOHBIE
cBoiicTBa. buonornueckue Gynkiuu aunuaoB. CpaBHEHUE YIIIEBOI0B, OEIKOB U JIUIHUI0B Kak
MCTOYHUKOB 3HEPTUU.

Hyxnennossie kucnorsl: JJHK u PHK. HykneoTuasl — MOHOMEPBI HyKIIEHHOBBIX KHUCIIOT.
Crpoenune u ¢pyukiun JHK. Crpoenne u ¢ynkunun PHK. Bugst PHK. AT®: crpoenue u
(GyHKITUH.

[utonorus — Hayka o kietke. KnetouHass Teopust — npumep B3aUMOIECHCTBUS UIEH U
($akTOB B HAYYHOM MO3HAHUHU. METOIbI U3YUCHHS KIETKH.

KieTka kak nenocTtHas xuBast cucteMa. OOLiue Npu3HaKy KJIETOK: 3aMKHYTasi HapyKHasl
meMmOpana, mosnekyinbl JIHK kak renerudeckuii anmapar, CUCTeMa CUHTE3a Oernka.

Tunel KJIETOK: BsyKapuoTHueckass M mpokapuoTudeckas. OCOOEHHOCTH CTpOEHUs
npokapuoTuyeckoil kietku. Knerounas crenka Oakrepuil. CTpoeHHE SyKapHOTHUECKOMH
KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENbHOM, )KUBOTHOM U TPUOHOM KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAIMKC, X (PYHKIUU.
[InasmaTnueckass memOpaHa, €€ cBoiictBa W (yHkuuu. LluTtomnasma u e€ opraHOU[IBI
OnnomeMOpanHble  opraHouasl — kinetku: OIIC, ammapar [oapaxu,  JHM30COMBI.
IlosyaBTOHOMHBIE ~OpPraHOMABI KJIETKHA: MUTOXOHAPHUM, IutacTuabl. IIpoucxoxzaeHue
MUTOXOHApHUN u mnactud. Buasl mnactua. HemeMOpaHHble OpraHOUAbI KIETKH: pUOOCOMBI,
KJIETOYHBIA ILI€HTpP, LEHTPUOIN, PECHUYKHU, XKIyTHKUA. DYyHKIMM OPraHouioB KIETKH.
Bxirouenus.

Snpo — perynaropHbiii 1eHTp kieTku. CrTpoeHue sapa: sjepHas 000JI0uKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcOPT BEIIECTB B KIIETKE.

JlemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, [Ix. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel: «PacnpeneneHne XUMHUYECKMX DJJIEMEHTOB B HEXUBOM IPUPOJAEY,
«Pacnpenenenue XMMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEY.

Tabmumpst u cxemsl: «llepuoanueckas Tabnuia XUMUYECKUX 3JIEMEHTOB», «CTpoeHune
MOJIEKYJbl BOAbD», «buocunTes Oenka», «CTpoeHue Moiekynsl Oenkay, «CTpoeHue
dbepmentay, «Hyxnennossie kucnotsl. JJHK», «Ctpoenune monexkynst AT®», «CtpoeHne
AYKAPUOTHUYECKON KIETKN», «CTpOo€HHE >KUBOTHOM KIETKN», «CTpO€HUE paCTUTEIbHOMN
KIJIETKN», «CTpoeHue MPOKAPUOTHUECKON KIETKH», «CTpOeHUE siipa KIETKN», « Y TIEBOABY,
«JInmmaey.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpPYJIOBaHUE I TIPOBEICHUS HAOJIOICHUH,
U3MEPEHU, IKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, )KUBOTHBIX U OaKTEpUATbHBIX
KJIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnas pabora Ne 1. «3ydyeHne KaTaIUTHIECKON aKTUBHOCTH (hepMEHTOB (Ha
IIpUMEPE AMUJIAa3bl UJIU KaTajasbl)».

JlabopatopHasi pabota Ne 2. «M3ydyeHue CTpoeHUs KIETOK PACTEHHUM, dUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpEnapaTax U X OMHUCAHUEY.



Tema 4. ) KusHenessTeIbHOCTh KJIETKH.

O6MeH BemecTB, WIM MeTa00Iu3M. AccuMuisaius (TJIaCTUYECKU OOMEH) |
TUCCUMUJIIAIUS (PHEPreTUYECKU 0OMEH) — JIBE€ CTOPOHBI €JMHOTO Mpoliecca MeTadoIn3Ma.
Ponp 3ak0HOB coXpaHeHUs BEIIECTB U YHEPTUU B MIOHUMAHUN METa0oIM3Ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN U TeTepoTpodHbIA. Poib hepMeHTOB B 0OMEHE
BEIIECTB U MIPEBPAILICHUH SHEPTUH B KIIETKE.

®otocunte3. CeroBas u TemHOBas (a3bl (orocuHTe3a. Peakmuu ¢doTocunTtesa.
OddextuBHOCTh oTOCHMHTE3a. 3HaueHUEe (HOTOCHHTE3a JUIsl >KM3HM Ha 3emie. BrusHue
YCJIOBHM CpeJibl Ha (POTOCHHTE3 U CTIOCOOBI TTOBBIMICHUSI €70 IPOYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHUN.

XeMocuHTe3. XeMOCHHTE3Upylonme 0akTepun. 3HaUeHHUEe XEMOCUHTE3a JUIsl )KM3HU Ha
3emiie.

OHepreTuueckuii oOMEH B KIeTKe. PaciuerjieHue BeIIecTB, BBIJCICHUE U
aKKyMYJUPOBAHHWE OJHEPTrUU B KJIETKE. OTambl SHEpPreTmdeckoro ooOmeHa. [nmkomms.
bpoxenue u ero Bubl. KucinopogHoe okuciieHue, Wil KJIeTouHoe Jibixanue. OKUCIUTEIbHOE
dhochopunupoBanue. I HEKTUBHOCTS YHEPTETHIECKOIO0 0OMEHa.

Peakiuu marpuynoro cunte3a. ['enermdeckas undpopmanus u JIHK. Peanuzanus
reHeTu4eckoil nHpopmalu B kieTke. ['eneTnueckuilt Ko u ero cporicta. TpaHcKpunus —

Matpuudblii cuHTe3 PHK. Tpancmsiuuss — OuocuHTe3 Oenka. OTambl TPaHCISLUUU.
Konuposanue amuHokuciot. Posb pubocom B OnocuHTe3€ Oenka.
Heknerounsie ¢dopmbl xku3Hu — BUpycbl. Mcrtopusi otkpeitusi BupycoB (. U.

NBanoBckuit). OcoOEHHOCTH CTPOEHUS U >KU3HEHHOTO IMKIAa BUPYCOB. bakrtepuodarmu.
bone3nn pacreHuid, JKMBOTHBIX M  4YEJIOBEKAa, BbI3bIBAEMBIE BHUpycamu. Bupyc
uMmyHoaepuimurta yenoseka (BUY) — BozOyautens CIIMJla. OOpatHas TpaHCKpUMLUS,
peBepTasa u unterpasa. [Ipodunaktruka pacripocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

JdeMoHcTpanuu:

IToptpetsr: H. K. Konpuos, /1. . UBanosckuit, K. A. Tumupsses.

Tabmuet u  cxembl: «Tunbl nutanus», «Merabomuzmy, «MUTOXOHAPUSY,
«JHepreTuyeckuit oOMeH», «Xmnopomiacty, «PotocuaTesy, «Ctpoerue JJTHK», «CtpoeHue u
dbyHKUMOHUWpOBaHUE reHa», «CuHTe3 Oenkay, «['eHeTmdyeckud Koay, «Bupych»,
«bakrepuodarn», «Ctpoenune u xku3HeHHbIM 1K Bupyca CIIM]/la, Oaxrtepuodaray,
«Pennmukanus JTHK.

O6opynoBanue: moaenu-anmrkanuu «Y npoenue JJHK u tpanckpuniusy, «buocunres
oenkay, «CTpoeHHe KIETKN», MOJeib cTpyKTypbl JTHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPTaHU3MOB.

Krnerounslii 1MKA, WM KU3HEHHBIN 1ukiI kieTku. MHtepdaza u muto3. Ilpoueccsl,
nporekatoue B uHTepdasze. Perumkanus — peakius matpuunoro cuntesa JJHK. Crpoenue
XPOMOCOM. XPOMOCOMHBIM HaOOp — KapUOTHIIL. JIUTIIIOUIHBINA U TalIOUIHBI XPOMOCOMHBIE
HaOopbel. Xpomatunabl. llUTONOTMYECKHE OCHOBHI PA3MHOXEHUS U WHIWBUIYAIBHOTO
pPa3BUTHUS OPraHU3MOB.

Henenue xierku — muto3. Cramum muto3a. IIpoueccel, mpoucxonsiye Ha pasHbIX
CTaJusAX MUTO3a. BUONIOrnYecKuil CMBICH MUTO3A.

[Iporpammupyemasi rubGenb KJISTKH — aroITo3.



@dopMBbI  pa3MHOXKEHHUST OPraHU3MOB: Oecrojioe W TOoJoBoe. Bumbl 0ecrosioro
Pa3MHOXEHUS: JIJIeHHE HaJIBOE, TOYKOBAHHUE OJHO- U MHOTOKJIETOUHBIX, CIOPOOOpa30BaHKE,
BETE€TaTUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KIIOHUPOBAHNE OPTAHU3MOB, €70 3HAUCHUE JJIA
CEJICKLINH.

[TonoBoe pa3zMHOXKEHHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meito3. Craguu meiio3a. IIponeccsl, mpoucxoasiiue Ha craausx meirosa. [loBenenue
XxpoMmocoM B mero3e. Kpoccunrosep. bruosiornuecknii CMbICHI U 3HaYEHHUE ME03a.

["ameTorenes — nmporecc 00pa30BaHUS MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JIOBBIE KETE3bI:
CEMEHHUKH U an4HUKUA. OOpa30oBaHKUE U PA3BUTHE MOJIOBBIX KIETOK — raMeT (CrepMaTo30u/l,
SUIIEKIIETKAa) — CcIIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHUS SHICKICTOK U
criepMaro3ouioB. Omiogorsopenue. [lapreHorenes.

NunuBuyanbHoe pa3BuTHe (OHTOT€HE3). DMOpHUOHAIBHOE pa3BUTHE (IMOPUOTEHE3).
Otanbl SMOPUOHATILHOTO Pa3BUTHUSI Y MO3BOHOYHBIX >KMBOTHBIX: JAPOOJICHUE, TaCTPyJIALIMS,
opranorene3. IlocTamMOpuoHanbHOE pa3BUTHE. TUIBI MOCTAIMOPUOHAIBHOTO Pa3BUTHSA:
npsiMoe, HemnpsiMoe (JIMYMHOYHOE). BnusiHue cpelbl Ha pa3BUTHE OPTraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pasBurne pacreHuii. OHTOr€HE3 LBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JlemoHcTpanuu:

Tabnuibl u cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOMHOE OIJI0I0TBOPEHUE
y LBETKOBBIX pacTeHun», «BereratnBHOE pa3MHOXEHUE pACTEHUN», «/JleleHue KieTku
O0akTepuit», «CTpoeHue MoJoBbIX KIETOK», «CTpoeHHe XpOMOCOMbI», «KIIE€TOUHBINA UKD,
«Pemmkamusa JJTHK», «Muto3», «Menosy, «IIpsamoe u Henpsimoe pa3Butue», «l'amerorenes
Yy MJICKOITUTAIOIINX U YeJIOBEKa», « OCHOBHBIE CTAIMA OHTOTCHE3A).

O6opynoBanue: MUKPOCKOT, MUKporpernapaThl « CliepMaTo30U bl MIICKOITUTAIOIIETOY,
«Slineknerka miekonuraromero», «KapuoknHe3 B KIETKax KOpEHIKA JIyKa», MarHUTHas
MoJenb-antukaius «Jlenenue kierkuy, moaens JJTHK, moaens metadaznoit XpoMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnas padota Ne 3. «Habmronenrne MuTo3a B KJIETKaX KOHUYMKA KOpEITKa JIyKa
Ha FOTOBBIX MUKpPOIpEenapaTaxy.

Jlabopatopuast pabora Ne 4. «M3yueHue CTpOEHHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsiencTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

I[Ipenmer wm 3amaun reHeTuku. VIcTopust pa3BUTHS TEHETHUKU. Ponb 1UTONIOTHM H
AMOPHOJIOTUN B CTAHOBJICHUM TEHETUKH. BKiIam pOCCHMICKUX M 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETHUKH. MeToasl TEeHETHUKH (TUOPUI0JIOTHYECKUM, IUTOTCHETUYECKUH,
MOJIEKYJISIpHO-TeHeTH4YeCcKuii). OCHOBHBIE TeHETHUECKHUE MOHATHUS. [ eHeTnueckast CHMBOJIMKA,
UCIIOJIb3YEMAs B CXEMAX CKpPEIIMBAHUN.

3aKOHOMEpPHOCTH  HACJEJOBaHUSI MPU3HAKOB, yCTaHOBIEHHble [. MeHaenem.
MonorubpumHoe CKpemuBaHue. 3aKOH €IWH0-00pa3us TUOPHUAOB TEPBOTO IOKOJICHHUS.
[IpaBuio goMUHMpPOBaHHUs. 3aKOH pACLICIUICHUS] NMPU3HAKOB. ['MIOTE3a YHUCTOTHI TaMET.
[TonHOE M HEMONHOE TOMUHUPOBAHUE.



JuruOpuaHoe CkpemuBaHUE. 3aKOH HE3aBUCHMOTO HACIEOBaHUS TPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTMOPUIHOTO CKpEUIMBaHUA. AHAIU3UPYIOUIEE CKPEIIUBAHUE.
Hcnonb3oBaHre aHATU3UPYIONIETO CKPEIIUBAHUS JIJIs1 ONIPEACICHHS] TEHOTUIIA OCOOH.

CuerieHHoe HacnefoBaHue mpu3HakoB. PaGora T. Moprana 1o CcClemieHHOMY
HACJIEIOBAaHNIO 'eHOB. HapyleHne cuerieHust reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHAasl TEOpUS HACIIECTBEHHOCTH. | e HeTHUEeCKHE KapThl.

I'eneTnka nosia. XpoMOCOMHOE OINPEIENEHUE M0Ja. AyTOCOMBI ¥ TTOJIOBBIE XPOMOCOMBI.
['omorameTrHsie U rereporameTHble Oopranu3mbl. HacliienoBaHue Nmpu3HAKOB, CHEIJIEHHBIX C
TIOJIOM.

N3MeHunBOCTh. BHIBI M3MEHYMBOCTH: HEHACIECACTBEHHAs W HACIEACTBEHHas. Poib
cCpenbl B HEHACJEJCTBEHHOM HM3MEHUYMBOCTU. XapaKTepUCTUKAa MOJIUDUKAITMOHHON
W3MEHUYMBOCTH. BapuanmoHHbIA psAl U BapualMOHHas KpuBas. HopMma peakunu npusHaxa.
KonnyecTBeHHBIE W Ka4yeCTBEHHbIE TMPU3HAKA © HUX HoOpMa peakuuu. CBoucTBa
MOJU(PUKAIIMOHHOW U3MEHUYUBOCTH.

HacnencrtBenHas,  wiaM  TIEHOTUNIMYECKAs,  U3MEHYUBOCTD. KomOuHnaruBHas
M3MEHYMBOCTh. MeH03 U TOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHON H3MEHUYUBOCTH.
Myrtanionnass u3MeHYMBOCTh. Kilaccudukanusa MyTamnuii: TreHHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTa U IpUYMHbl MyTaluil. MyTareHHble (pakTopbl. 3aKOH TOMOJIOTHYECKUX
PAIOB B HAacJeACTBEHHOM n3MeHunBocTH H. M. BaBuiosa.

BHesnepHas HaClIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T'€HETHUKH YEJIOBEKA!
TFE€HEAJIOTUUECKUM, OJIU3HELOBBINA, ITUTOTCHETUYECKUM, OMOXMMUYECKHUM, MOJEKYJSPHO-
reHeTnyeckuid. COBpPEMEHHOE OMNPEAEICHNE TEHOTHUIIA: MOJIHOT€HOMHOE CEKBEHUPOBAHMUE,
T€HOTUIIMPOBaHUE, B ToM yucie ¢ nomoinbto [1[P-ananu3a. HacnenctBenHnbie 3a001eBaHUs
YeJIoBeKa: TeHHbIe O00yie3HH, OOJIe3HHM ¢ HACJEICTBEHHOW TMPeIpacroioKeHHOCTHIO,
XxpoMocoMHble OosiesHu. ComMaTudeckue W reHepaTuBHbE MyTaruu. CTBOJIOBBIC KIIETKH.
[IpuHnMnel  340poBOTO  00pa3a JKU3HM, JUArHOCTUKH, TMPODQUIAKTAKHM ¢ JICYEHUS
reHEeTUYeCKuX  Oone3Hed.  MeOUKO-TeHeTUYEeCKOE  KOHCYJIbTUPOBAHHME.  3HAUYCHHE
MEUIIMHCKOW TEHETUKU B TMPEAOTBPANICHUU M JICUCHUH TEHETHYECKUX 3a00JIeBaHUI
YEJI0BEKA.

JdeMoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnuibl u cxembl: «K MOHOTHOPUTHOE CKPEIIMBAHKE U €T0 IIUTOTEHETUYECKAst OCHOBAY,
«3aKOH pACIICTUICHUS! W €ro UUTOT€HETUYeCKas OCHOBa», «3aKOH YHCTOTBl TaMeT»,
«JlurubpugHoe ckpemuBanue», «IUToorn4eckrue OCHOBBI JUTHOPUAHOTO CKPEIIUBAHUSI,
«Menos», «B3auMonenucTBUE AJUIEIBHBIX TEHOBY», «leHeThueckue KapThl PACTECHUH,
KUBOTHBIX U YEJIOBEKa», «I €eHeTHKa nojay, «3aKOHOMEPHOCTH HACIIEIOBAHMS, CLEIUIEHHOTO
¢ noisom», «Kapuorunel 4emoBeKa M JKMBOTHBIX», «Buapl  H3MEHUMBOCTHY,
«MomudukanmonHas u3MEeHIUBOCTEY, «HaciemoBanue pesyc-dakropa», «['eHeTnka rpynmn
KpOoBW», «MyTalmoHHass U3MEHUYHUBOCTbY.

O6opynoBanue: mMoxaenu-anumkanuu «MoHoruOpuaHOe ckpemuBaHuey, «HemonaHoe

JOMUHUpPOBaHUEY», «JuruOpuanoe ckpenmBanue», «Ilepekpéct XpoMocoM», MUKPOCKON U
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Mukpormnpenapar «Jpo3zoduna» (Hopma, MyTaruu GOpMbI KPBLUTEEB U OKPACKHU TeJa), repOapuii
«I'OpoX MOCEBHOW.

JlabopaTopHble U MpaKTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 5. «3yueHune pe3ynbTaTOB MOHOTUOPHUAHOTO U TUTUOPUIHOTO
CKpEUIMBaHus y 1p030(pUiIbl Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlabopatopnass pabora Ne 6. «U3yduenue MoanpUKAIIMOHHON W3MEHUYMBOCTH,
NOCTPOCHHUE BapUALIMOHHOIO PsAZla U BAPUALMOHHON KPUBOI».

Jlaboparopnass pabora Ne 7. «AHanmu3 MyTanmmii y Jpo30(uiabl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[TpakTrueckas padora Ne 2. «CocTaBiieHre U aHATTN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiexiiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak HayKa U IpoLecc. 3apoKIEHUE CEJIEKIMU U foMecTukanus. Ydyenue H. W.
BaBuioBa 0 LEHTpax NPOUCXOXKIEHUS M MHOrOOOpasusi KyJbTYpHBIX pacTeHui. LleHTpsl
MIPOUCXOXKJICHUS TOMAIIHUX KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METO/Ibl CEJIEKIIMU. MacCOBBIM 1 MHAMBHUYAJIbHBIN OTOOPHI B CEIEKIIUU
pacTeHud M JKMBOTHBIX. OLEHKa D3KCTepbepa. bIM3KOPOACTBEHHOE CKPEIIMBAHHE —
uHOpuauHr. Yucras auHus. CKpelMBaHue YUCThIX TUHUHN. ['eTepo3uc, wim ruOpuiHas cuia.
HepoactBenHoe ckpemniuBanve — ayrOpuauHr. OtganéHHas rudpuau3anus U e€ yCHexwu.
HckyccTBEHHBINM MyTareHe3 U MOJyYEHHUE MOJUIUIONAOB. JJOCTHKEHUS CEIEKIIMU PaCTECHUM,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bHOTEeXHOJIOTHS KaK OTpaciib MPOM3BOACTBA. ['€HHAas MHXKEHEpHs. OTamlbl CO3JaHUS
pexomOunanTHOM JIHK u Tpancrennsix opranuszmoB. Kierounas unxeHepus. Kierounsie
KYJIBTYPBL. MHuKpOKIOHATBHOE pa3MHOXKEHUE pacTeHui. Kionnposanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO03MCTBEHHBIX OPTaHU3MOB. DKOJOTUYECKUE U ITHUYECKUE
npo6sieMbl. 'MO — reneTnduecku MOAU(PUIIMPOBAHHBIE OPIaHU3MBI.

JlemoHCcTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneyenko, M. @. l1BaHoB.

Tabmuubl U cxembl: KapTa «LIeHTpbl MPOMCXOXKAECHHUS U MHOTO00pa3usi KyJIbTYPHBIX
pactennit», «llopoabl mOMamIHMX KUBOTHBIX», «CopTa KyJIbTYpHBIX pPacTEHU,
«Otnanénnas rubpuausanus», «Paborel akagemuka M. @®. MBanopay, «llomummonmmsy,
«O0BeKTH OMOTEXHOIOTHIY, «KileTouHbIe KYIbTYPHI U KIIOHUpOBaHKE», « KOHCTpynpoBaHue
U [IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MyJsKHU TJI0J0B U KOPHEIUIOAOB AUKUX (GOPM U KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble 1 NPaKTHYeCKHE PadoThI:

Okckypeusi «OCHOBHBIE METObI U TOCTHXKEHHS CEJIEKIIMU PACTEHUI M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, MIIEMEHHYIO (PepMy, COPTOUCTIHITATENIbHBIA YYaCTOK, B TEIJIMYHOE
X035IUCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».
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11 KITACC

Tema 1. IBoIIOLIMOHHASL OHOJIOTHS.

[Ipennochuiku BOBHUKHOBEHUSI HBOJIIOIIMOHHOW TEOPHUH. DBOIIOLMOHHAS TeOpus U €&
MeCTO B OMonoruu. BiausiHue sBONIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CeugerensctBa 3BoMonMU. [lameoHTONOrMYECKHE: TMOCIEAOBATEIBHOCTD IOSBICHUS
BUJIOB B TAJCOHTOJOTUYECKOM JeTONMUCH, mepexoansie (opmbl. buoreorpaduueckue:
CXOJCTBO ¥ paznnuue ¢hayH u GJIop MAaTEPUKOB M OCTPOBOB.

OMOpPHONIOTHYECKHE: CXOACTBA M Pa3IUyUsl SMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX.
CpaBHUTENBPHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTUYHBIE, PYyAUMEHTApHBIE OPTaHBbI,
aTaBU3Mbl. MOJEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXaHU3MOB HACIEACTBEHHOCTH H
OCHOBHBIX META0OJIMYECKUX ITyTEH Yy BCEX OPraHU3MOB.

OpomonmonHas teopust Y. Jlapeuna. IIpeanochulkM BO3HUKHOBEHUWS JTApPBUHU3MA.
JIBWKyIiMe CHJIBI DBOJIONMUA BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHHUE MPHU
OTPaHUYEHHOCTU PECYpPCOB, HEONpeleiaEHHAass W3MEHUMBOCTb, OOphOa 3a CyIIECTBOBAHUE,
€CTeCTBEHHBIN 0TOOD).

Cuntetnueckas Teopus 3Bostonuu (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lomynsuus kak eAMHUIA BUAA U 3BOJIOLUH.

JIBrokyiue cuiibl ((pakTopbl) 3BOJIONKMK BUAOB B IpHUpojae. MyTallmoHHBINH MpoIiecc U
KOMOWHATUBHAsT M3MEHYMBOCTh. [lomynsiioHHbIE BOJIHBI W Jpeiid reHoB. Mzomsmus u
MUTpalLHs.

EcrtecTBeHHBIN 0TOOp — HampaBisitoluil (aktop 3Boitound. GopMbl €CTECTBEHHOTO
otbopa.

[IpucniocoOaeHHOCT, ~ OpraHM3MOB  Kak  pe3yiabTar  3Boitouuu.  I[Ipumepsr
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMop(h03bl U HIUO-aTaNTAINH.

Bun u BumooOpaszoBanue. Kputepun Bupa. OcHOBHblE (OpMBI BHI000pPa30BAHUS:
reorpapuyeckoe, 3K0JOTHYECKOe.

MakponBosmorusi. @opMbl SBOTIONNU: (UIETHYECKas, TUBEPTeHTHAs,, KOHBEPTCHTHAs,
napauienbHas. HeoOpaTuMoCTh 3BOJTIOIHH.

[IpoucxoxneHne  OT  HECNEUMaJu3HpOBaHHbIX  nIpenkoB.  IIporpeccupyromas
cnenuanu3anusa. AJanTuBHas pagualus.

JdeMoHcTpauu:

[Toptpetst: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 3.
I'exxens, @. Mromep, A. H. CeBepiios.

Tabmuiet u cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emie», «3apoJbIIiu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctecTBeHHBI 0TOOp», «MHOrooOpa3ue CcopToB pacTeHuit», «MHoroo0pasue Mopoj
KUBOTHBIX»,  «llomymsimmuuy,  «MyTanmoHHass  W3MEHUYUBOCTH»,  «ApoMOpQo3bD»,
«Mmnoananramuny, «O01mas nereHepamnus», «JIBrmkymme cuibl sBomoIuny, «Kapra-cxema
mapupyta nyremectBus Y. lapsuna», «boprba 3a cymiecrBoBanuey, «lIpucnocob6i1eHHOCTD
opranu3zMoBy, «I'eorpaduueckoe BUI000pa3zoBaHuey, « IKOJIOTHUYECKOE BUA000PA30BAHUEY.

ObopynoBaHue: KOJUIEKINS HACEKOMBIX C PA3TUYHBIMU TUIIAMU OKPACKU, HA0Op MII0/I0B

Hn CEMiH, KOJIUICKIUA «HpI/IMepBI 3alIUTHBIX HpHCHOCO6HCHI/Iﬁ Y JKHUBOTHBIX», MOJCJIb
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«OCHOBHBIC HAMPABICHUS IBOJIOIUNY, 00BEMHAs Moaenb «CTpOeHHE TOJIOBHOTO MO3ra
MO3BOHOYHBIX).

buoreorpaduueckass kapra mupa, koyekuus «DopMbl COXPaHHOCTH HCKOIMAEMbIX
KUBOTHBIX U PACTEHUI», MOIeJb anmiukanus «llepekpéct XxpoMocomM», BIIaKHbIE TTpenapaThl
«Pa3ButHe HacekoMoroy», «PasBuTHe IATYIIKW», MHUKporpenapar «Jlpo3oduna» (HOpMa,
MyTaluu GOPMBI KPBLIILEB U OKPACKU TENIA).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JIaGopartopHas padota Ne 1. «CpaBHeHuUE BUAOB IO MOPPOIOTUIECKOMY KPUTEPHUIO».

Jlabopatopuass pabora Ne 2. «Ommcanwe NTPHUCTIOCOOJICHHOCTH OpraHm3mMa u ¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNEe U Pa3BUTHE )KU3HHU HA 3emiie.

JloHay4HbI€ TPEACTABICHHUS O 3aPOKICHUM )KU3HU. HayuHble THIIOTE3bI BOSBHUKHOBEHUS
KU3HU Ha 3emJyie: abuoreHe3 U nmaHcrepMus. XuMU4YecKasi SBOJIONUSA. AOUOTeHHBIN CUHTE3
OpPraHUYECKUX BEIIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOJTBEPKICHUE
XUMHYECKON DBOJIIONMK. HavanpHble dTanbl Onosornyeckor sBosronuu. | umoresa PHK-
mupa. DopMupoBaHHE MEMOpPAHHBIX CTPYKTYpP M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBbie
KJIETKU U UX 3Boonus. DopMHUpOBaHHE OCHOBHBIX IPYIII JKUBBIX OPTaHU3MOB.

Paszgutne xwm3Hm Ha 3emse 1o dpaM u nepuoxam. Karapxen. Apxenckas u
npoTeposoiickas 3pel. [laneosoiickas spa U e€ mepuoabl: KeMOPUUCKUM, OPIOBUKCKHIA,
CUJTyPUHCKNN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

Kalino3oiickas 3pa u €€ nepuopl: MaeOreHOBbIN, HEOT€HOBBINA, AHTPOIIOTCHOBBIA.

XapakTepucTuKa KiIumaTa U TeoJOrMYecKUux mpoieccoB. OCHOBHbBIE 3Tallbl 3BOJIIOLMH
PACTUTENBHOTO M KUBOTHOTO MHUpa. ApoMop]o3bl y pacTeHHid U KUMBOTHBIX. [losiBneHue,
pPacUBET ¥ BEIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

CucreMa OpraHu4ecKoro Mupa Kak oTpakeHue 3BoJIrouu. OCHOBHBIE CUCTEMATHYECKUE
IPYIIbI OPTaHU3MOB.

OBoJIOLMs  YeloBeKa. AHTPOMOJIOTHS Kak Hayka. Pa3BuTue mnpeactaBieHUd o
MIPOUCXOXKJICHUHN 4YeloBeka. Meroasl u3yuyeHusi aHTpornoreHeza. CXOACTBa W pazivyus
YeJI0BeKa U )KUBOTHBIX. CUCTEMAaTUUECKOE MOJIOKEHNE YETOBEKA.

JBwxkymue cuibl (pakTtopsl) aHTpomoreHe3a. HacienacTBeHHass W3MEHUMBOCTh H
ecTecTBeHHBbI 0TOOp. OOIEeCTBeHHbIH 00pa3 KU3HW, HW3TOTOBJIEHUE OpYAUN Tpyaa,
MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJIMM YU BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKHU, UEeIOBEK yMEIIbIH,
Uenosek mnpsamoxondamui, YenoBek HeaHaepTanbCKui, YenoBek pasymubid. Haxonku
MCKOIIaeMbIX OCTATKOB, BPEMSI CYIIECTBOBaHUS, 00JIaCTh paclpoCTpaHeHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KH3HU, OPYAHSL.

Yenoeueckue pacbl. OCHOBHbBIE OOJIBIIINE PACHI: €BPOIECONIHAs (€Bpa3UiicKas), HErpo-
aBcTpanougHas (PKBaTOpHalibHasl), MOHTOJOUAHAs (a3uaTCKO-aMepukaHckasi). YepTsl
MPUCTIOCOOTICHHOCTH TPEICTABUTENEH YEIOBEUECKUX pPac K YCIOBUSM CYIIECTBOBAHMUAL.
EnuncTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: @. Penu, JI. [1actep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. lapBuH.
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Tabmuibl u cxemsbr: «Bo3uukHOBeHHE COMTHEUHOM CHCTEMBI», «Pa3BuTHE OpraHnYecKoro
mupa», «PacturenpHas kietka», «KuBoTHas kieTtka», «lIpokapuornueckas KIieTkay,
«CoBpeMeHHas CUCTEMa OPTaHUYECKOr0 MUPa», « CpaBHEHUE aHATOMUYECKUX YEPT CTPOCHUS
YeJI0BEKa U YeJI0BEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAICOHTOIOTHUYECKUX HAXO0I0K
IIPEKOB COBPEMEHHOIO 4EJIOBEKa», «JlpeBHenmme moan», «JpesBHue momn», «llepseie
COBPEMEHHBIE JIIOIN», «HenoBeUeCKue pacoh».

Oo6opynosanue: Mmyisiku «lIpoucxoxaeHue uenoBeka» (OIOCTHI aBCTpalONUTEKA,
MUTEKAHTPONA, HEAHAEPTAIbLIA, KPOMaHbOHIIA), CIIEIKU WM U300paKeHUS] KAMEHHBIX OPYIUi
NEpPBOOBITHOTO 4YelOBEKa (KaMHHU-YOMIEphl, pyOuia, ckpebdia), TeoXpOHOJIOTHYECKas
Tabnuia, KoJuieKuus «@opMbl COXPAaHHOCTH MCKOIMAEMbIX KUBOTHBIX H PACTEHUI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[TpakTnueckas padota Ne 1. «3yueHue nckonaeMbIX OCTaTKOB PaCTEHUI U AKUBOTHBIX
B KOJUIEKLIHSAX.

DKCKypcust «IBOJIONMS OPraHUYECKOT0 MUpa Ha 3emMyie» (B €CTECTBEHHO-HAYUYHBIM WIIH
KpaeBeaUeCKUil My3eil).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

OKOJIOTHSI KaK HayKa. 3aJadyd M pasfesibl AKOJIOTMU. MeToabl HKOJIOTrHYeCKUX
MCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHHMA  OpPraHU3MOB:  BOJHAs, HA3€MHO-BO3/yIlHAas, IOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue pakropsl. Kinaccudukarus 3Ko10ruueckux (HakTopoB: aOMOTUUECKHE,
OMOTHUYECKHE U aHTPONOreHHbIE. [IefiCTBUE AKOTOrHYeCKUX (PaKTOPOB Ha OPTraHU3MBbI.

AbGuotnueckue (akTOphl: CBET, TEMIIEpaTypa, BIAXHOCTb. POTONEPHOIU3M.
[IpucnocoOnenus opraHu3MOB K JACUCTBUIO aOuoTHdeckux QakTtopoB. buosornueckue
PUTMBL.

buotnueckue daxtopel. Buapl OHOTHYECKMX B3aUMOJEUCTBHUI: KOHKYpPEHIIHS,
XUIIHUYECTBO, CcuUMOMO3 u ero Qopmel. Ilapasutusm, Koomepamusi, MyTyalu3M,
KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpau3M. 3HAUCHHUE
OMOTHUYECKHUX B3aUMOJICHCTBUI AJIs CYILIECTBOBAHUS OPTaHU3MOB B ITPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapAKTEPUCTHKU MOMYJSIUU. OCHOBHBIE IOKA3aTENH MNOMYJISLHUU:
YUCJIIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTbh, MNPUPOCT, Murpauus. [JuHamuka
YUCJICHHOCTHU MOMYJISIUU U €€ peryJisiusl.

JdeMoHcTpauu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. ['ekkensp.

Tabmuis! u cxemsbl: kapta «IIpupoaHbie 30Hb1 3emiiny», «Cpeibl OOUTaHHSI OPTaHU3MOB),
«Dortonepuoguzmy», «llomynauum», «3aKOHOMEPHOCTH POCTA YHUCICHHOCTH MOMYJSUUN
uHpy30pun-Tyhenbkn», «llumessie nemnmy.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopuas padora Ne 3. «Mopdonorudeckne 0COOEHHOCTH PAaCTeHUI M3 Pa3HBIX
MeCT OOUTaHHUSI.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEYCay.

[Ipaktuueckass pabora Ne 2. «llomcy€r mIOTHOCTH MOMYJALMA pPa3HBIX BHUIOB

pacTeHu».
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Tema 4. CooO1mecTBa 1 IKOJI0rHYeCcKHe CUCTEMBI.

CooOmiectBo  opranu3mMoB —  OuoneHo3. CTpykTypbl OHOLIEHO3a: BHUAOBas,
IpOoCTpaHCTBEHHasA, Tpoduueckas (nuiesas). Buasi-nomuHanTsl. CBsizu B OUOIIEHO3E.

DKoJloruuecKre CUCTeMbl (dPKocucTeMbl). [loHsTHE 00 3KOCHMCTEME W OHMOTEOICHO3E.
OYHKIIMOHAIbHBIE KOMIIOHEHTHI SKOCUCTEMBI: MPOJIYUEHTHl, KOHCYMEHTHI, PEIyIECHTHI.
KpyroBopot BeliecTB U MOTOK 3HEPruu B 3KocucteMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBbie 1enu W cetd. OCHOBHBIE IMOKa3aTENM JKOCHCTEMBbI: Ouomacca,
MPOIYKLHS. DKOJOTMYECKUE NMUPaMUAbL: MPOIYKLIIHH, YUCIECHHOCTH, OMomacchl. CBOMCTBa
AKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIsilus, pa3BuTre. CyKIeccusl.

[IpupoaHbie SKOCUCTEMBI. DKOCHCTEMBI O3Ep M pEK. OJKOCHCTEMAa XBOMHOIO WIIH
MIUPOKOJIUCTBEHHOTO Jieca.

AHTpONIOTre€HHbIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOoakocuctemsl. buonoruueckoe u
X035IMCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak hpakTop ycToMunBoCTH 3k0ocucTeM. CoxpaHeHue OMOIOTUYECKOTO
pazHooOpasus Ha 3emIie.

VYyenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykrypa ouochepsi.
XKupoe BemectBo u ero ¢pyHkuuu. OcodeHHoCcTH OUochephbl Kak TII00aTbHON SKOCUCTEMBI.
Jlunamudeckoe paBHOBecHE U oOpaTHasi CBsA3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OMOr€OXMMUYECKUE IUKIIBI AJIEMEHTOB (YyIriiepoa, a3oTa).
3oHaNBHOCTH OMOCchepbl. OCHOBHBIC OMOMBI CYIITH.

YenoeyectBo B Ouochepe 3emum. AHTPOINOreHHBIE HW3MEHEHHS B Owocdepe.
I'moGanbHbIe SKOTOTUYECKUE TTPOOJIEMBL.

CocyiiectBoBanre mnpupoabl U yesnoBeuecTBa. CoxpaHeHHME OMOpPa3HOOOpa3us Kak
OCHOBa ycrolunBocTH Ouocheppl. OCHOBa pPALMOHAIBLHOTO YHOPABICHUS MNPUPOAHBIMU
pecypcaMu U WX UCTONb30BaHue. JJoCTikeH s OMOJIOTHU U OXpaHa MPUPOIBI.

JdeMoHcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepunanckuii.

Tabnuupl u cxembl: «Ilumesslie nenuy, «bUoNEeH03: cocTaB U CTPYKTypay, «IIpupoaHbie
coobmiectBay, «llemu muranmsy, «Jxonormueckas mupamunay, «buochepa u yeroBexy,
«IKocUCTEMA IIMPOKOIUCTBEHHOTO Jeca», «IKOCHCTEMA XBOMHOIO Jieca», «bHOLEHO3
BOJIOEMaA», «ArporeHo3», «lIpuMepHble aHTPONOreHHbIE BO3JACHCTBUS Ha MPUPOLY»,
«BaxkHeHnIe UCTOYHUKU 3arpsA3HEHUS BO3JlyXa U TPYHTOBBIX BOA», «llouBa — BaxkHenIIas
cocraBisitouias  ouochepr», «Daktopbl nerpamauuu nousy, «llapHukoBbI >PdeKTy,
«®DakTophl PagMOAKTUBHOTO 3arpsiz3HeHust Ouocdeps», «OO0mas cTpykTypa Omocdeps»,
«Pacnpoctpanenue xu3HU B Omocdepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopoT
yriepoza B 6uoceper», «KpyroBopoT azoTa B IpUpOIE».

O6opynoBanue:  Mojenb-aniuiMkanus  «TunuuHble  OMOLIEHO3bI»,  repdapui
«PactutenbHble  coobOmiecTBay, Koyulekiuu —«buouenos», «Bpemutenn BakHEWIINX
CEIbCKOXO3SIUCTBEHHBIX KYJIbTYp», TepOapuu U KOJJICKIIMM PACTCHUW € J>KHUBOTHBIX,
MpUHAJICKAIIME K Pa3HbIM SKOJOTMYECKMM TrpynmnaMm oJHoro Bujaa, KpacHas kHura
Poccuiickoit @eneparuu, n300paKeHUsi OXpaHsIEeMbIX BUJIOB PACTCHHUI U )KUBOTHBIX.
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I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOT'PAMMBI I10 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacuo ®I'OC COO, ycraHaBnuMBaIOTCS TpPeOOBaHMS K pe3yJibTaTaM OCBOCHMUS
0OyJarOIMMUCS TIPOTPAMM CPEIHETO OOIIET0 00pPa30BaHUS: TMIHOCTHBIM, METAMIPEAMETHBIM
Y TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JUYHOCTHBIX pPE3yJIbTaTOB OCBOEHHUS MpeameTa «buosorus» BbIIEICHBI
CICAYIOIIME COCTAaBJIAIONIME: OCO3HAaHHE OOYYAIOMUMUCA POCCUUCKON TpaKIaHCKOM
UJICHTUYHOCTA — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH M CAMOOIIPE/IEICHUIO,
HaJlM4yue MOTHUBAIMA K OOYUYEHHMIO OMOJIOTHH, IICJICHANPABICHHOE Pa3BUTHUE BHYTPEHHHUX
yOeXKICHUH JINYHOCTH Ha OCHOBE KJIFOUEBBIX IICHHOCTEH U UCTOPUYECKUX TPAJIUIINI Pa3BUTHS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B
CBOCU JESATETbHOCTH I[EHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, TMPHUCYIIUMU CHUCTEME
OMOJIOTHYECKOT0 O00pa3oBaHUs, HAJIUYME SKOJIOTMYECKOrO0 MPaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTh 1IN U CTPOUTH )KU3HCHHBIC TIAHBI.

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOCHUS MpeamMeTa «buosiorus» J0CTUTaloTCs B €IMHCTBE
y4eOHOM U BOCIIUTATEIILHOM JIEITEIIBHOCTH B COOTBETCTBUHU C TPAJAUITMOHHBIMU POCCUMUCKUMHU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMU U JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, TPUHATHIMU
B 00II[eCTBE MTpaBUIaMU M HOpMaMU MOBEICHUS U CIIOCOOCTBYIOT MPoOIleccaM CaMOTIO3HAHUSI,
CaMOBOCIIUTaHUS M CAMOPA3BUTHS, PA3BUTHSI BHYTPEHHEH MO3UIIMN JIMYHOCTH, TATPUOTU3MA,
YBOXEHHUS K 3aKOHY W MPABOIOPAJKY, YETOBEKY TPyJa M CTapIIeMy MOKOJIEHHIO, B3AMMHOTO
YBOKCHHS, OCPE)KHOTO OTHOIICHHS K  KyJIbTYPHOMY HACICIUIO U TPaAUIUAM
MHOTOHAIIMOHAIIBHOTO Hapoja Pocculickon denepaiuu, Npupoae U OKPYKAIOIIEH Cpee.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUSI Y4eOHOTO Tmipeamera «bUOJoTUS JOJKHBI
OTpaXaTh TOTOBHOCTh U CITOCOOHOCTH 00YUaOIINXCS PYKOBOJCTBOBATHCA C(POPMHUPOBAHHOM
BHYTPECHHEW TMO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAlMM, MO3UTHUBHBIX
BHYTPEHHHMX YOEXJICHHM, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSM POCCUHCKOTO
o0111ecTBa, paCIIMPEHUE KUZHEHHOTO OIbITa U OMBITA ICSITEILHOCTH B MPOIECCE pean3aluu
OCHOBHBIX HaMpaBJCHUN BOCTIUTATEILHOM JAEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(OPMHUPOBAHHOCTh TPAXKTAHCKON TO3HUIIMM OOYyYalomerocsi Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, yBa)XKE€HHUE 3aKOHA U
MPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW [EATETLHOCTH TIPHU CO3/IaHUU YIEOHBIX
MIPOEKTOB, PEIICHUU Yy4eOHBIX W TIO3HABATEIIbHBIX 3aJ1a4, BBIMOJTHCHUH OMOJIOTHYECKUX
AKCTIIEPUMEHTOB;

CITIOCOOHOCTh ONpEEsATh COOCTBEHHYHO) TMO3UIMI0 10 OTHOIIEHHIO K SBJICHUIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;
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YMEHHUE YYUTHIBAaTh B CBOMX JCHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUSl JIIOJIEH C pa3sHbIMH YOSXKIACHUSMHU, KYJIbTYpPHBIMH IIEHHOCTSMHU W
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJIHEHUS YYEOHBIX,
MO3HABATEIBHBIX M HUCCIENOBATEIbCKUX 3a/1a4, YBAXKHUTEJIBHOTO OTHOIIEHUS K MHEHHIO
OTIMIOHEHTOB TIPH OOCYKICHUN CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOM AEATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(OPMHUPOBAHHOCTh ~ POCCHUMCKON  Tpa)KAaHCKOM  WACHTHUYHOCTH, NaTPUOTU3MA,
YBOKEHUSI K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH mepes PoauHoM, ropiocTy 3a CBOi
Kpa#, CBOK0 PoavHy, CBOM SI3BIK U KYJIBTYPY, IPOLUIOE U HACTOAILIEE MHOTOHAIMOHAIBHOTO
Hapojaa Poccuu;

LIECHHOCTHOE OTHOUIEHWE K TMPUPOJHOMY HACIEAWI0 W MAMSATHUKAM MPUPOMBI,
NOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYIE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJ, POCCHUUCKUX YYEHBIX B CTAHOBJICHUE U pPa3BUTHE
OMOJIOTHHU, TIOHMMAHUS 3HAYEHUs OWOJOTUM B TO3HAHWU 3aKOHOB MPHUPOJIbI, B >KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IeCTBa;

uneiHas  yOekJIEHHOCTh, TOTOBHOCTh K CiIyxeHuto U 3amure OtedecTna,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSCh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO OYIYIIIErO;

OTBETCTBEHHOE OTHOIIIGHHE K CBOUM pOAMUTENISM, CO3/IaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MIPUHATHS IECHHOCTEW CEMEMHOM AKU3HU B COOTBETCTBHUU C TPAAULIUSIMU HAPOJIOB
Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIFOYAsi SCTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIICHHI;

MMOHMMAaHUE YMOIMOHATBHOTO BO3/ICHCTBHSI )KMBOM MTPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHIO B Pa3HbIX BHUAAX HUCKYCCTBA, CTPEMIICHHE MNPOSBISTH
Ka4yeCcTBa TBOPUYECKOM JIMYHOCTH;

5) d¢u3nyeckoro BoOCNHUTAHUA, (POPMHPOBAHUS KYJILTYPbl 3/0POBbSI M
IMOIMOHAJIBLHOIO 0JIaroNmoJIyYns:

MOHUMAaHUE U Pealn3aIius 3J0pPOBOTO U 0€30MMacHOTr0 00pa3a JKU3HU (310pOBOE MUTAHHE,
COOJII0/IEHNE TUTUEHUYECKUX MPABUIT U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OT/AbIXA,
peryisipHas (¢u3nuecKkass aKTHUBHOCTb), OEPEKHOI0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOULIEHUS! K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

MOHUMAaHUE IIEHHOCTH TMPAaBWJI WHAWUBUAYATLHOTO W KOJUIEKTHBHOTO O€30mMacHOro
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

16



OCO3HAHMWE TOCJICJICTBUNA M HEMPHUSITHS BPEIHBIX MPUBBIYEK (YMOTPEOIICHUS aIKOTOJIA,
HapKOTUKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPY10JII00UE;

FOTOBHOCTh K AKTUBHOW  JEATEIBbHOCTA  TEXHOJOTMYECKOW H  COLUAJIbHOU
HaIpaBJICHHOCTH, CHIOCOOHOCTh MHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIIBHO BBIOJIHATh
TAKYIO JESATEIIbHOCTB;

MHTEPEC K Pa3IMUHbIM cepaM mpodecCHOHATBHOMN NeATeIbHOCTH, YMEHHE COBEPIAThH
OCO3HaHHBIA BBIOOp Oynymied npodeccun U peanu30BbIBaTH COOCTBEHHBIC >KU3HEHHbBIC
TLJIaHBbI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPA30BaAHHIO HA MPOTSHKECHUHN BCEH
KU3HU;

7) IKOJIOTHYECKOT0 BOCITUTAHMSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MMPUPO/JIE KaK UICTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CylIECTBOBaHUS,

MOBBIIIIEHNUE YPOBHS AKOJIOTHYECKON KYJIbTYpbl: TPUOOPETEHHE ONbITA IJIAHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOXHBIX ITOCIEACTBUH JJI1 OKPYKAIOLIEH CPEbI;

OCO3HaHME rI00aJIbHOTO XapaKTepa HIKOJIOTHYECKUX MPOOJIeM U ITyTeH UX pelIeHus;

CIIOCOOHOCTH UCITOJIB30BATh MPHUOOPETAEMBIE ITPU U3YUEHUU OMOJIOTHH 3HAHUS U YMEHUS
MIPU pelIeHUH poOJieM, CBA3aHHBIX C PAIIMOHAIBHBIM MIPUPOJIONOIB30BaHUEM (COOIIOICHHE
MpaBUJI NOBEICHUS B IPUPOJE, HANIPABJICHHBIX HA COXPAHCHUE PABHOBECHUS B SKOCUCTEMAX,
OXpaHy BHJIOB, JKOCUCTEM, Orochepsl);

AKTUBHOE HEIPUATHUE JIEMCTBUM, MPUHOCAIIUX BPEJ OKPYXKAIOIIEH MPUPOIHON Cpene,
YMEHUE MIPOTHO3UPOBATh HeOIaronpusTHbIC 3KOJIOTUYECKHUE MOCIIEICTBUSA
MPEANPUHUMAEMBIX IEUCTBUN U MIPEAOTBPAIIATh UX;

HAJIMYKME PA3BUTOrO 3KOJOTHMYECKOTO MBIIIJIEHHS, DKOJOTMYECKON KYJIbTYPHI, ONbITa
JNEATEIBHOCTH JKOJOTMYECKOW HANpPaBICHHOCTH, YMEHUS PYKOBOJICTBOBATbCS WMHU B
[M03HABAaTEJIbHOW, KOMMYHUKAaTUBHOW M COLIMAJIBHOW IIPAKTHUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOU IEATEIBHOCTH SKOJOTUYECKON HAITPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOM TMPAaKTHUKWA, OCHOBAHHOTO HA JUAjore KyJIbTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDE;

COBEPIIICHCTBOBAHUE  S3bIKOBOM M  UMTATEIbCKOM  KYJIbTYpPbl KaK  CpEACTBa
B3aNMOJECHUCTBUS MEXY JIFOJIbMU U MO3HAHUS MUPA;

MOHUMaHue cHeruUKN OMOJIOTHMH KaK HAayKH, OCO3HaHUsA €€ poysu B (GOPMHUPOBAHUU
PAIMOHAIIBHOTO HAYYHOTO MBIINUICHHUS, CO3JaHUU I€JOCTHOTO TPEACTABJICHHUS 00
OKpYXaIOllleM MHUpE KakK O €IMHCTBE MPUPOJbI, YeJOBeKa M O0OIlecTBa, B MO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOIJIEM COXpPAHEHUs TPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTH B 3HAUMMOCTH OMOJIOTUH ISl COBPEMEHHOM [IUBUIIM3ALMU: 00ecTieueHus
HOBOTO YPOBHSI Pa3BUTHS MEIUIIUHBI, CO3/JAHNE MEPCIIEKTUBHBIX OMOTEXHOJOTUI, CTIOCOOHBIX
pelmaTh pecypcHble MNpOOJEMbl Pa3BUTUSA YEJIOBEYECTBA, IOUCKA MYTEeW BbIXOAA U3
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r7100aTbHBIX SKOJIOTMUYECKUX MPoO0sIeM U o0ecriedeH s Iepexo/ia K yCTONYMBOMY Pa3BUTHIO,
paloHaIbHOMY HCIIONB30BAHUIO TMPUPOJHBIX PECypcoB U (OPMUPOBAHUIO HOBBIX
CTaHJApTOB KHU3HH;

3aWHTEPECOBAHHOCTH B OJYYCHUN OMOJIOTHUECKUX 3HAHUH B IIEJISIX MOBBIIICHHS 00IIeH
KyJBTYPBl, €CTECTBEHHO-HAyYHOW TI'PAaMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIIMOHAIBHOM
IPaMOTHOCTH 00y4aronuxcs, GopMUpyeMoil pu U3yueHUuu OUOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJOB MO3HAHHUSA, WCIOJb3YEMBbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJIBb30BaTh IMOJlydyaeMble 3HAHUS Uil aHajdu3a U OOBSCHEHUS SBICHHMA
OKpY>KaIOIIeT0 MHUpa U MPOUCXOASAIIMX B HEM M3MEHEHHUH, yMEHHE AenaTb 00OCHOBAHHBIC
3aKJIIOUEHUSI HAa OCHOBE HAyUYHBIX (DAKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 MOJYyYCHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENTFHO HCIIOJIb30BaTh OMOJOTHYECKUE 3HAHUS IS PEIICHUS
po0JieM B peasIbHBIX )KU3HEHHBIX CUTYALUSIX;

OCO3HaHUE IIEHHOCTH HAY4YHOH JEATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh IPOCKTHYIO U
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HEMPEpPHIBHOMY OOPa30BaHHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUU O OHOJOTMM B COOTBETCTBUHU C >KM3HECHHBIMU
MOTPEOHOCTIIMU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeaMeTHbIe pe3ybTaThl OCBOCHUS YUeOHOTO TIpenaMeTa « BHooTHsy BKITIOYAIOT:
3HaUYUMbIEe 711  (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAOIMIMXCA MEXIUCIUIUIMHAPHBIC
(MexxmpenMeTHbie) oOIeHayYHbIE TIOHSTHS, OTPAXKAIOIINUE IEITOCTHOCTh HAYYHOU KapTHUHBI
MHUpa U cielu(pUKy METOJOB MO3HAHHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPTUs, ABJICHUE, TTPOIIECC, CUCTEMA, HAyUHbIN (aKT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCT,
3aKOH, TEOpWsl, HWCCIACAOBaHWE, HAOIIOACHUE, W3MEpPEHHUE, OKCIEPUMEHT W APYTHX),
yYHUBEpCaIbHbIC yueOHBIC NEHCTBUSA (TI03HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYJISATUBHBIC),
obOecrieunBammme QGopMupoBaHue (YHKIIMOHAIBLHOM TPaMOTHOCTH W COIMATBHOMU
KOMITETCHIIMM OOYYaronuXxcsi, CIOCOOHOCTh OOYyYalImMXCS MCIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS B
[I03HABATEJIbHOU U COLMAIIBHOUN IIPAKTHKE.

MertanpeaMeTHbIC pe3yabTaThl OCBOCHHUS MPOTPaMMBI CPEAHETO 00IIero oopa3oBaHuUs
JIOJIKHBI OTPAXKATh:

OBjajieHUe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMU AeHCTBUSMMU:

1) 6a30BbIe JJOTHYECKHE TeCTBHA:

CaMOCTOSATENILHO (POPMYJIMPOBATh M aKTyaJIM3WPOBaTh MPOOJIEMy, paccMaTpHBaTh e
BCECTOPOHHE;

WCIIOJIB30BaTh TIPH OCBOCHUW 3HAHWW TPHUEMBI JIOTUYECKOTO MBINIICHUS (aHAIN3a,
CUHTE3a, CpPaBHEHHMS, KiacCUUKAIMU, O000OIIEHNs), PaCKPhIBATh CMBICT OHOJOTHYECKUX
NOHATUN (BBIIEIATh WX XapaKTepHbIe MPHU3HAKU, YCTAHABIUBATh CBS3H C JIPYTHUMH
MOHSATUSIMHU );
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OTIPENENATh e NEATeIbHOCTH, 3a/aBasi MmapaMeTphl U KPUTEPUHU UX JTOCTIKCHUS,
COOTHOCHUTH Pe3yJIbTaThI IEITEILHOCTHU C TIOCTABJIICHHBIMU TIEIISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl 00bACHEHHsS (DAaKTOB U SIBIICHUN >KUBOU
IPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYXKICHUS (MHAYKTUBHBIC, IEAYKTHBHBIC, IO aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH ¥ TPOTUBOPEYHSI B PACCMATPUBAEMBIX SIBIICHUAX, (DOPMYITHPOBATh
BBIBOIBI U 3aKJTFOUCHHS;

NPUMEHSTh CXEMHO-MOJIEJIbHBIC CPEICTBA JIJIsl TPEICTABICHUSI CYIIIECTBEHHBIX CBSI3EH U
OTHOUIECHUH B U3y4aeMbIX OMOJIOTMYECKUX O0BEKTaX, a TAKXKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBIICHHBIX B Pa3IMYHBIX WH(OOPMAITMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IJIaH pEIIEHUS MNpPOOJeMbl C Y4Y4E€TOM aHAIW3a HMEIOIIUXCS
MaTepHaTbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh, OIIEHUBATh COOTBETCTBHE PE3YJIHTATOB IIENISIM,
OILICHUBATh PUCKHU MOCIIE/ICTBUN JEATEILHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH pPadOTy B YCIOBUAX pPEaTbHOTO, BUPTYATBHOTO H
KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHS:

BJIAJICTh HaBbIKaMH y4€OHO-UCCIIEI0BATEIHLCKON U TPOESKTHOM I€SITEIbHOCTH, HaBBIKAMHU
paspeliieHus mpooseM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB
pEIICHUS MPAKTHICCKUX 3a7a4, TPUMEHEHHUIO Pa3IMIHBIX METOIOB ITO3HAHMSI,

MCIIOJIb30BaTh PA3JIMYHBIE BHUJBI JESITEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMWS, €ro
WHTEpIpETaINU, MPEoOPa30BaHUIO U TPUMEHEHUIO B YUEOHBIX CUTYAIIMSIX, B TOM YHUCIE TIPH
CO37IaHUU YYEOHBIX U COIMATBHBIX MPOEKTOB;

dbopMupoBaTh Hay4YHBI THUN MBIIUJIEHUS, BJAJETh HAy4YHOU TEPMHUHOJIOTHEH,
KJTFOUEBBIMH MTOHATHUSIMHA U METOJAMHU;

CTaBUTh U (DOPMYIHPOBATH COOCTBEHHBIC 3a7a4l B 00Pa30BATEIbHOM JNESITCIHLHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBIIATH TNPUYMHHO-CICACTBEHHBIC CBSI3M W aKTYaJU3UpPOBATh 3a]ady, BBIABUTAThH
TUNoTe3y €€ perieHHs, HaXOAUTh apTyMEHTBI IS JOKa3aTeIbCTBA CBOUX YTBEPXKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBATh TIOJNYYCHHBIC B XOJ€ PEIICHHS 3aJadd Pe3yJIbTaTbl, KPUTUUECKU
OIICHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYILIECTBIIATH II€JICHANIPaBIECHHBIA MOUCK MEPEeHOoca CPEACTB U CIIOCOOOB JIEUCTBUS B
Mpo(eCCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAaHWA B TO3HABATEIBHYID U TPAKTUYECKYIO OOJacTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, MpeAJiaraTh OPUTMHAJbHBIE MOAXOAbl M PEIICHMS, CTABUTH
MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora c ungopmanueii:
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OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX MH(POpPMAIHU (TEKCTE yueOHOTo mocoous,
HAyYHO-TIOMYJISIPHOM  JIUTEparype, OHOJOTMYECKHX  CJIOBapsiX W  CHPaBOYHHKAX,
KOMITBIOTEpHBIX 0a3ax JOaHHBIX, B MHTepHeTe), aHanM3upoBaTh MHMOOPMAIUIO Pa3IUYHBIX
BUIOB U (GOpM TPEACTaBICHUS, KPUTHYECKHM OLEHUBATh €€ JIOCTOBEPHOCTh U
HEMPOTHUBOPEUYUBOCTD;

dbopMyIMpoBaTh 3aMpoOChl U MPUMEHATH PA3IUYHBIE METOMBI MPH IMOHCKE U 0TOOpe
Ounonornyeckoi nHGOPMAITIH, HEOOXOIUMOM JIJIs1 BBITIONHEHUS yIeOHbBIX 3a/1a4;

npUOOpeTaTh OMBIT UCIIOJIB30BAHUSI MHHOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PAa3IMUHbIX IOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO BBIOMpPAaTh ONTHUMAIbHYIO (DOPMY NPEACTABICHUS OHOJOTHMYECKOU
uHpopManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOIUIIBI, PUCYHKH U JIPYTOE);

HCIIOJB30BaTh HAYYHBIN S3BIK B KaueCTBE CPEACTBA MpHU paboTe C OMOJIOTHYECKOU
uH(dopMaIuen: MPUMEHATh XUMUYECKHE, (PU3NYECKUEe U MAaTEMaTUYECKUE 3HAKU U CUMBOJIBI,
dopmyibl, ab0OpeBHATYypy, HOMEHKJIATYpy, HCIOJB30BaTh U MpPEOOpa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISIAHOCTH;

BJIQJICTh HAaBbIKAMU pPACMO3HABAHMUS M 3allUThl MHGOpMAlUU, HHPOPMALMOHHON
0€30MacCHOCTH JIMYHOCTH.

OBjajieHUe YHHBEPCAJbHBIMM KOMMYHUKATHBHBIMH eCTBUSIMU:

1) oO1eHne:

OCYUIECTBJIATH KOMMYHHMKAIIUU BO BCeX chepax KU3HU, AKTUBHO YUaCTBOBATh B IUAJIOTe
WJIM TUCKYCCHH M0 CYIIECTBY 00CYK/1aeMOi TeMbI (YMEHHUE 33/1aBaTh BOIPOCHI, BbICKa3bIBATh
CY)KJIEHUSI OTHOCHTENIbHO BBITIOJIHGHUS TMpeJjiaraéMod 3a/layd, Y4YUThIBaTh WHTEPECHl U
COTJIACOBAaHHOCTb MO3HIINI IPYTUX YYACTHUKOB TUAJIOTA WM TUCKYCCUHN);

pacno3HaBaTh HeBepOaldbHbIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE COIMAIbHBIX
3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(MIMKTHBIX CHUTYyallMil, yMeTb CMAr4yaTh
KOH(JIUKTBI U BECTU NIEPETOBOPHIL;

BIIAJICTh PA3IMYHBIMHU CIIOCOOAMH OOIICHHS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS
APYTUX JIOAEH, MPOSIBIISITh YBAXKUTEIBHOE OTHOLIECHHE K COOECETHUKY U B KOPPEKTHOM hopme
(bopMyIMpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMUHO HM3JIaraThb CBOKO TOUYKY 3PEHHS C MCIHOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHasl 1eATeIbHOCTD:

MOHUMATh U MCTOIH30BaATh MPEUMYINECTBA KOMaHHOW U MHAUBUAYAJILHON pabOThHI pU
peuieHud  OWOJIOTUYECKOW MpoOsieMbl, OOOCHOBBIBATH HEOOXOJAMMOCTh TPUMEHEHHS
IpynnoBbIX (hOPM B3aUMOJEHCTBUS MPU PEllIeHUH y4eOHOM 3a1auH;

BbIOMpATh TEMATUKY U METOJbl COBMECTHBIX JEUCTBUN C YUETOM OOIIUX WHTEPECOB U
BO3MOKHOCTEM Ka)J0ro YieHa KOJIJIEKTHBA,

OPUHUMATh €I COBMECTHOM JNEATEeIbHOCTH, OPraHU30BBIBATH M KOOPAMHHPOBATH
JNEUCTBUS 1O €€ JNOCTHIKEHMIO: COCTAaBIIATH IUIAH JAEUCTBUM, PACHPENENATh POIU C YYETOM
MHEHUN y4aCTHUKOB, OOCYKJaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KA4€CTBO CBOETO BKJIaJa M KAYKJOTO YYaCTHUKA KOMaH/IbI B OOIIUIA pe3ybTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;
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MpeyIaraTb HOBBIE MPOEKTHI, OLIEHUBATH UJICH C MO3ULUHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETUUECKOE IIOBEJACHHWE B PA3JIUYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIITMATUBHBIM.

OBJageHne YHUBEPCAJIbHBIMY PeryJISTUBHbIMHU ACHCTBUAMMU:

1) camoopraHu3anusi:

WCITOJIB30BaTh OWOJIOTUYECKUE 3HAHUS JJIS BBIABICHHUS TPOOJIEM W UX PEIICHUS B
KU3HEHHBIX M YYEOHBIX CUTYaIIHIX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKUX 3HAHHH 11€JIeBbI€ M CMBICIIOBBIC YCTAHOBKH B CBOUX
JNEUCTBUSIX U MOCTYNKAX MO0 OTHOUIEHUIO K KUBOW MPUPOJE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYXKaAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MTO3HABATEIBHYIO ACSTEIbHOCTD, BBISIBISATH TPOOJIEMBI,
CTaBUTh U (popmMynupoBaTh COOCTBEHHBIC 3a/layd B 0Opa30BATEIbHOW JEATEIBHOCTH U
YKA3HECHHBIX CUTYyalUsIX;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHUS MPOOJeMbl C YYETOM HMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUN;

JlaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUIT;

Jie1aTh OCO3HAHHBIN BBIOOP, aprYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO IIUPOKOW SPYAUIIMU B Pa3HBIX
00J1acTSIX 3HAHUM, TTOCTOSTHHO MOBBIIIIATH CBOW 00pa30BaTENIbHBIN U KYJbTYPHBIN YPOBCHD.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallMsiM, BHOCUTh KOPPEKTHBBI B EATEIBHOCTD, OLICHUBAThH
COOTBETCTBHE PE3YIbTATOB LEIISAM;

BJIaJICTh HAaBBIKAMU TIO3HABATENIbHOM peQIeKCHUM KaK OCO3HAaHMS COBEPIIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB U OCHOBAHUMW, WCIIOIb30BaTh
puEMBbI pedIeKCUH 71l OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATH PUCKU U CBOEBPEMEHHO MTPUHUMATH PEIICHUS MO0 UX CHUKECHUIO;

MIPUHUMATH MOTHBBI M apPTYMEHTHI APYTUX MPU aHATIU3E PE3YIbTATOB JCATEILHOCTH;

3) npuHsATHE ceOsl U APYTHUX:

MPUHUMATh €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATH MOTHBBI U aPTYMEHTHI APYTUX IPU aHAIIA3E PE3YJIbTATOB JIESITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYTrUX Ha OIIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOoro YeIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenmetHsbie pe3ynbTaThl ocBoeHus mporpammbl COO no Ouonoruu Ha 6a30BOM YPOBHE
BKJIIOUAIOT crienuduyeckue 11t yueOHoro npeamera «buonorusy HaydHble 3HAHUS, YMEHUS
U CIIOCOObl AEMCTBUI IO OCBOEHHUIO, MHTEPIPETALUU U NPEOOpa30BaHUIO 3HAHUM, BHJIbI
JESITEIbHOCTHU IO MOJIyYEHHIO HOBOT'O 3HAHMSI U IPUMEHEHUIO 3HAHUH B Pa3JINYHBIX Y4€OHBIX
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CUTyallMsiX, a TaK)K€ B PEATbHBIX JKU3HCHHBIX CUTYyaIllMsIX, CBSA3aHHBIX ¢ Ouonorueii. B
mporpamMme PeIMETHBIE Pe3yJIbTaThl MPEICTABIECHBI IO TOaM 00y4ICHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHoro mpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUW O MECTE€ W POJIM OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHMS
€CTECTBEHHBIX HayK, B JOPMUPOBAHUY COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUpPA U
HAy49HOTO MHPOBO33PCHHs, O BKJIAQJE€ POCCHHCKHX W 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B
pa3BuTHE OUOJOTUU, (PYHKIMOHAIHHOW IPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS >KU3HEHHBIX
3azay;

YMEHHUE PACKPBIBATh COEPKaHNE OMOTOTHISCKUX TEPMUHOB U IMOHSATHMN: )KU3Hb, KJIETKA,
opraHusM, MeTta0oym3M (OOMEH BEImIeCTB | TPEBpAIlEHWe JSHEPTrUu), TOMEOCTa3
(camoperymnsnus), YpOBHEBas OpraHMU3AIUs JKUBBIX CHCTEM, CaMOBOCIPOHM3BEICHHE
(peniponykiiusi), HACAEACTBEHHOCTh, U3MEHYUBOCTh, POCT U PAa3BUTHE;

yMEHHUE HW3JlaraTh OMOJIOTUYECKHE TeOopuH (KJIETOYHAas, XPOMOCOMHAas, MyTal[MOHHAs,
LEHTpaJbHAsl JOTMa MOJIEKYJIsipHOUW Ouosiorun), 3akoHel (I'. Mennensa, T. Moprana, H. U.
BasuioBa) u yueHus (0 eHTpax MHOT0OOPa3us ¥ MPOUCXOKACHUS KyJIbTYPHBIX pacTeHuid H.
. BaBuiioBa), onpeaensiTh TPaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOIaMH HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOJIO/IEHUE U ONMCaHUe
KUBBIX CHCTEM, IMPOIIECCOB M SBJICHHM, OpraHu3aluds W MPOBEACHUE OHOJIOTHYECKOrO
AKCIIEPUMEHTA, BBIIBIDKCHHE THIOTE3bI, BBISIBJICHUE 3aBUCHMOCTH MEXKITY HCCICTyEeMBIMU
BEITMYMHAMU, OOBSICHEHHE TOYYCHHBIX PE3YJIbTaTOB, UCIIOIH30BAHHBIX HAYYHBIX TIOHSITHH,
TEOpH U 3aKOHOB, YMEHHUE JIeaTh BHIBOJIbI HA OCHOBAHUH MOJIyYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIICTATH CYIIECTBEHHbIC MTPU3HAKN BUPYCOB, KIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX 1 MHOTOKJICTOYHBIX OPTaHU3MOB, 0COOCHHOCTH TPOIIECCOB: 0OMEHA BEIIIECTB
Y TIpEBpaIeHUs SHEPTUH B KJIETKE, POTOCHHTE3a, TUTACTHYECKOTO ¥ YHEPTETUYECKOTO OOMEHa,
XEMOCHHTE3a, MUT03a, MEH03a, OTIJI0IOTBOPCHHUSI, PA3MHOKECHHUSI, HHIUBUIYaJIbHOTO PA3BUTHS
opraHu3Ma (OHTOT€HE3);

yMEHUE IPUMEHSTh TIOJyUYCHHbIC 3HAHUS JIsI O0BSICHEHUSI OMOJIOTUYECKHUX TTPOLIECCOB U
SBJICHHM, I TIPUHATHS TPAKTHUYECKHX PEIICHUH B ITOBCEIHEBHOW YXU3HH C IICJIBIO
obecrnieueHust 6€30MaCHOCTH CBOETO 3/I0POBBS U 3JI0POBbSI OKPY>KAIOIIUX JIFOACH, COOTIOICHUSI
HOPM TPaMOTHOTO TIOBEJEHUS B OKPYXKAWOIIEH MNPUPOTHON cpelae, TOHUMaHHE
HE0OXOAMMOCTH UCTIOIB30BAHUS JOCTIKEHUN COBPEMEHHOW OMOJIOTHH U OMOTEXHOIOTHI JIsI
PaIMOHAIBHOTO MPUPOIOTIONE30BAHHS;

yMEHHUE peliaTh JJIEMCHTapHbIE TEHETHYECKHE 3aJadud Ha MOHO- WM JIMTHOPHIHOE
CKpenIMBaHue, CIEIJICHHOEC HAcleOBaHWE, COCTABIATH CXEMBI MOHOTHOPHIHOTO
CKpeNIMBaHus JIs MPe/ICKa3aHus HACTEIOBAHNS MIPU3HAKOB Y OPTAaHU3MOB;

YMEHHUE BBITIOIHSATH JIA0OPATOPHBIC U MPAKTUUECKHE paboThl, COOMI0IATh TIPaBUIa TIPH
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHUE KPUTHUYECKH OIIEHMBATh M MHTEPHPETUPOBATH UHPOPMALIMIO OMOJIOTHUYECKOTO
coJiepKaHusl, BKIIFOUYAIOIIYIO TICEB/IOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpencTBa
MaccoBoil  MH(pOpMANUK, HAYYHO-TIOMYJISIPHBIE  MaTepuajbl), OSTUYECKUE  AaCIEKTHI
COBPEMEHHBIX MCCJICIOBAHUN B OMOJIOTHH, METUIINHE, ONOTEXHOJIOTHH;
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YMEHHE CO3/1aBaThb COOCTBEHHbIE IMHCHMEHHBIE W YCTHBIE COOOIIEHHs, 0000IIas
Ouonornyeckyro WH(MOpPMAIMI0O W3 HECKOJbKMX HWCTOYHHUKOB, TPAMOTHO HCIIOJIh30BATh
MOHSATUMHBIN anmapar OUOJOTUH.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS yueOHoro mpenmera «buonorus» é 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (HOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA U
HAy4YHOTO MHPOBO33PEHHUS, O BKJIAJle POCCHUICKUX U 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B
pa3BuTHE OUOJOTUU, (PYHKIHMOHATHHOW IPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS >KU3HEHHBIX
3az1ay;

YMEHUE paCKphIBAaTh COJEp)KaHWE OWOJOTHYECKUX TEPMHUHOB U TIOHATHW: BUI,
MOMyJIsilusl, TEeHO(MOH, SBOJIONUMS, ABWXKYyIIME CWibl  ((akTopbl)  ABOJIIOLNH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BH1000pa30BaHKE, IKOJIOTHYECKHE (haKTOPBI, SKOCUCTEMA,
MPOAYLEHThl, KOHCYMEHTBHI, pPEIYyLEHTbl, LENH MHUTAHUS, SKOJIOTMYECKAasl MNHpaAMHUIA,
ouoreolieHos, ouocdepa;

YMEHHME H3JIaratb OHOJIOTMYECKHE Teopuu (dBoJitolMoHHas Teopust Y. JlapBuHa,
CUHTETUYECKasl TEOPHUsI IBOJIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/isiiieBoro cxoactaa K.
M. bapa, yepenoBaHus ri1aBHbIX HampasieHUH U mytei spomonuu A. H. CeBeprioBa, yueHus
o Omochepe B. WM. Bepnajackoro), ompenensiTb TpaHUIbl UX MPUMEHUMOCTH K >KUBBIM
CUCTEMaM;

YMEHHE BIAJE€Th METOIaMH HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOJIEHUE U OMIMCAHUE
KUBBIX CHUCTEM, IMPOIIECCOB M SBJICHHWM, OpraHu3alisg W TMPOBEACHHE OHOJIOTHYECKOTrO
AKCIIEPUMEHTA, BBIABMKEHHE TUIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXKY HCCIEIyEMbIMU
BEJIMYUHAMU, OOBSICHEHUE MOJYUYCHHBIX PE3YJIbTATOB, UCMOJb30BAHHBIX HAYUYHBIX MOHSITHH,
TEOpUH 1 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJICIATh CYHIECTBEHHBIE MPU3HAKU CTPOCHHUS OHOJIOTUYECKUX OOBEKTOBR:
BUJIOB, TIOMYJISIIIANA, TPOYIICHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTEOIICHO30B M IKOCUCTEM,
OCOOEHHOCTH TPOIIECCOB: HACJIEICTBEHHOW HW3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa,
BHU1000pa30BaHMsl, IPUCIIOCOOJICHHOCTH OPTaHU3MOB, JICHUCTBUSI SKOJIOTHUECKUX (PAaKTOPOB HA
OpraHu3Mbl, TEpPEeHOCa BEIIECTB W IMOTOKAa HSHEPrUHM B HDKOCUCTEMAX, AaHTPOIOTC€HHBIX
M3MEHEHUHN B DKOCHUCTEMAaxX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOTC€OXUMUYECKUX
IIUKIJIOB B Onocdepe;

yMEHUE IPUMEHSTh TIOJyUYCHHbBIC 3HAHUS JIsI O0BSICHEHUST OMOJIOTUYECKHUX TTPOIIECCOB U
SBJICHUM, JJI TPUHSTUS TPAKTUYECKUX PEIICHUH B TMOBCEIHEBHOM >XU3HM C IEJBIO
obecnieueHust 6€30MaCHOCTH CBOETO 3/I0POBBS U 3JI0POBbSI OKPYKAIOIIMX JIFOAEH, COOTIOICHUS
HOPM TpPaMOTHOTO TIOBEJCHUSI B OKpPYXKalolIe NpUPOJHON cpele, MOHUMaHHE
HEO0OXOMMOCTH UCIIOJIH30BAHUS JOCTHKEHUH COBPEMEHHOW OMOJIOTUH TSI PAIlMOHAIIBHOTO
IPUPOAOIIOIH30BAHUS;

YMEHHUE pEelIaTh 3JIEMEHTApHbIE OMOJOTUYECKHUE 3aJ]a4M, COCTABIATh CXEMbl MEepeHoca
BEIIECTB U PHEPTUU B IKOCUCTEMAX (LIETH MUTAHUS );

YMEHHUE BBITMIOJTHATH JIA0OPATOPHBIC U MPAKTUUECKHE PabOThI, COOI0IATh TIPaBUIa TIPH
pabote ¢ yueOHBIM U Ta00paTOPHBIM 000PYIOBAaHUEM;
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yYMEHHE KPUTHUECKHU OLEHUBATh U MHTEPHPETUPOBATH MH(POPMALNIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUA U3 PA3IUYHBIX UCTOYHUKOB (CpeaCTBa
MaccoBOM HMH(OpMalMM, HAyYHO-NOMYJISIPHBIE MaTepHalibl), paccCMaTpUBaTh TIJI00AIbHbBIE
HKOJIOTMYECKUE MPOOJIEMBl COBPEMEHHOCTH, (OPMHUpPOBAaTH IO OTHOIIEHUIO K HUM
COOCTBEHHYIO MO3ULIHUIO;

YMEHHE CO3/1aBaThb COOCTBEHHBbIC NHCbMEHHBIE W YCTHBIE COOOIICHHs, 000O0IIas
OMOJOTHYECKYI0 HH(POPMAIMI0 M3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUUHBIN anmapat OUOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoaunuecTBO 4acoB

Bcero

K.p.

ILp.

JesATeJIbHOCTD YYHUTEJISl C y4eTOM
padoueii mporpaMMbl BOCIUTAHUS

JIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

buonorus xak HayKa

0.5

®opMHUpOBaHKE TOHUMAHUS CYIITHOCTU
METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CHIOCOOHOCTH
UCII0JIB30BaTh MOJIy4aeMble 3HAHUS IS
aHanM3a U 0ObSICHEHHUS SABIEHUMN
OKPY’KaloIlIero MUpPa U MPOUCXOIAIINX B
HEM MU3MEHEHUN, YMEHUE J1EJIaTh
000CHOBAHHBIC 3aKJIIOYCHHS Ha OCHOBE
HAyYHBIX ()aKTOB M HMCIOIIUXCS TaHHBIX
C 1IEJIBIO TTOJIYYCHHS JJOCTOBEPHBIX
BBLIBOJIOB;

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

JKuBnIe ccTeMBI U X opraHu3anus

BocnuThiBaTh TOTOBHOCTH K
COTPYAHUYECTBY B IIpOIECCE
COBMECTHOTO BBIITOJTHCHUS YICOHBIX,
MMO3HABATEIBHBIX U UCCIICIOBATEITLCKUX
3aJ1a4, YBaKHTEIHLHOTO OTHOIICHUS K
MHEHUIO OMIMOHEHTOB MPH 00CYXKICHUN
CHOPHBIX BOMPOCOB OMOIOTHYECKOTO
coJiep>KaHus

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKU

3anHTEepecoBaTh 00yUJaOIUXCS B
MOJTyYeHUH OMOJIOTUYECKUX 3HAHUH B
LeJIAX MOBBILIIEHUs 00IIeH KyIbTYpBI,
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK
COCTaBHOM 4acTH (hyHKIIMOHAILHOU

bu6mmorexa [IOK
https://m.edsoo0.ru/7f41c292
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TPAaMOTHOCTH OOYYarOIINXCS,
hopmupyeMoit Ipu U3ydeHHH OUOTIOTHH

H(PI?)HCI[CSITCJ'IBHOCTI) KIICTKHU

(bopMHpOBaHKE MHUPOBO33PEHHUS,
COOTBETCTBYIOILIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
00IIeCTBEHHOM MPAaKTUKH, OCHOBAHHOTO
Ha Majore KyJabTyp, ClIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETrO MECTa B
MOJIMKYJIbTYPHOM MHpPE

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292

Pasmuoxenne n WHIAWBUAYAJIIbHOC
Pa3BUTHUEC OPraHnu3MOB

dopmupoBaTh MIOHUMAHUE U
peaM3aImio 310pOBOr0 U 0€3011acHOTO
o0pa3a Xu3HH (370pOBOE MMUTAHUE,
COOJIIO/ICHNE TUTHEHNYECKHUX TIPABIII U
HOpM, cOaTaHCUPOBAHHbBIN PEXKUM
3aHSTHIA U OTJBIXA, PETYISIpHAS
(u3nueckas akTUBHOCTH ), OEPEKHOTO,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO
OTHOILIEHHSI K COOCTBEHHOMY
¢bu3nYecKoOMy U ICUXHUECKOMY
3]I0pOBBIO

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292

HacneacTBeHHOCTh M H3MEHUUBOCTH
OpraHnu3MoOB

1.5

BocmmTeIiBaTh OTBETCTBEHHOE
OTHOILIEHUE K CBOUM POAUTENAM,
CO3JlaHHIO0 CEMbU HA OCHOBE
OCO3HAHHOTO IIPUHATHUSA LIEHHOCTEN
CEMEHMHOM KM3HHM B COOTBETCTBUH C
TpaguuusaMu HapoaoB Poccun

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

Cenekiust opraHu3mMoB. OCHOBBI
OUOTEXHOJIOTHHA

dopmupoBaTh YOKAEHHOCTH B
3HaYMMOCTH OMOJIOTUU JUIsI COBPEMEHHOM
LUUBUIIM3ALUU: 00ecrieueHus: HOBOTO
YPOBHSI pa3BUTHUS MEULINHBI, CO3/IaHHE
MEePCIIEKTUBHBIX OMOTEXHOJIOTUH,

bu6mmoreka [JOK
https://m.edsoo0.ru/7f41c292
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CIIOCOOHBIX PeIaTh PECYPCHBIC
MPOOJIEMBI Pa3BUTHSI YEIOBEUYCCTBA,
MOMCKA MyTeH BBIX0J1a U3 TII00aTbHBIX
9KOJIOTUYECKHX MPOo0JIeM U oOecrieueHus
repexoia K yCTOM4MBOMY Pa3BUTHIO,
paIMOHATLHOMY HCIIOIH30BAHUIO
MIPUPOIHBIX PECYPCOB U (HOPMUPOBAHUIO
HOBBIX CTaHJIAPTOB KHU3HMU;

8 HToroBast KOHTpOJIbHAs paboTa

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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11 KIIACC

Ne i/

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMMmblI

KoanuecTBo 4acoB

Bcero

K.p.

ILp.

JeITeJIbHOCTD YYHUTEJIsl ¢ y4eTOM
padoueii mporpaMMbl BOCIIUTAHUS

DJIEKTPOHHbBIE
(uudpossbre)
o0pa3oBaTte/ibHbIE

pecypchbl

DBOIIOIMOHHAS ONOIOT U

®opMUpPOBaHHUE TOHUMAHHUS
crienuGuKy OMOJIOTHH KaK HAayKH,
0CO3HaHHUA €€ posu B HopMHUpPOBaAHUH
paIoOHaIbHOIO HAYYHOTO MBIILICHUS,
CO3JIaHHMHU LIEJIOCTHOTO MPEACTABICHUS
00 OKpy>KaroIieM MUpe Kak O €MHCTBE
MIPUPO/IBI, YETOBEKa U OOIIECTBA, B
MO3HAHUY ITPUPOTHBIX
3aKOHOMEPHOCTEN U pelieHuu npodaem
COXpaHEeHHUsI IPUPOJHOTO PABHOBECHS

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha
3emiie

0.5

Bocmmranne roToBHOCTH K
COTPYIHUYECTBY B MPOLECCE
COBMECTHOTO BHITIOJIHEHUSI YICOHBIX,
MMO3HABATENLHBIX M UCCIIEA0BATEIbCKUX
3aa4, YBAXKUTEIBHOIO OTHOLLIEHHUS K
MHEHUIO OMIMOHEHTOB MPH 00CYXKACHUN
CIOPHBIX BOMPOCOB OMOJIOTHYECKOTO
cozepKaHus

bubanoreka LIOK
https://m.edsoo.ru/7f41cc74

OpranusMsl 1 OKpysKarolas cpeaa

dopMUpOBaHUE TOHUMAHUS CYIIIHOCTH
METO/IOB IMO3HAHUs, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CHIOCOOHOCTH
MCII0JIb30BAaTh MOJTy4aeMble 3HAHUS JIsI
aHajan3a U 0OBSICHEHUS SIBJICHUI
OKPY’KAIOIIETO MUPA U MPOUCXOISATITIX
B HEM W3MEHEHUH, YMEHUE JIeNIaTh

bubnunorexa LIOK
https://m.edsoo.ru/7f41cc74
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000CHOBaHHBIE 3aKJIFOYCHHS HA OCHOBE
HayYHbIX ()aKTOB U UMEIOIUXCS
JIAHHBIX C LEJbIO ITOIYYEHUs
JIOCTOBEPHBIX BBIBOJIOB

Coo00111ecTBa U DKOJIOTHYECKHE

Pa3BuTHE 3K0I0rM4eCKOro MBIIICHHUS,
9KOJIOTUYECKOH KYJIbTYpPBI, OIIbITA
JESATEIIBHOCTH DKOJIOIMYECKON
HaIIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMU B

bubnunoreka LIOK

CHUCTEMBI o [I03HABATEJILHON, KOMMYHUKAaTUBHOW 1 https://m.edsoo.ru/7f41cc74
COLIMAJIBHOM MPAKTHUKE, TOTOBHOCTH K
YUYacTHIO B IIPAKTUYECKON
JeSTEIbHOCTH SKOJIOTHYECKOM
HaIpPaBJIEHHOCTH
PesepBHoe Bpems 1
HToroBast KOHTpOJIbHAsA paboTa buomorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 95
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IIpuaoskenue 1
TeKcT UTOroBOM KOHTPOJILHOM padoTel mo onosoruu. 10 kinace
1. YcranoBuTe COOTBETCTBHE MEKAY YUYEHBIM, €ro MIOPTPETOM M BKJIAJAO0M B
OMOJIOTHYECKYI0 HAYKY.

=

.

/

s

<

—-

1 2 3 4, 5 6

1. Teonop llIBanu a. Co3maHue OCHOB I'€HETHUKU

2. TI'perop Menuenb 6. Co3gaHue KICTOYHOU TEOPUU

3. Kapn bap B. OrtkpsiTue crpykrypst JTHK

4. Jlxeitmc YoTcoH r. Co3gaHue XpOMOCOMHOM TE€OpUHU
HACJICJCTBEHHOCTH

5. Tomac Mopran n. IlepBoe 00001IeHHE OMOTOTHYSCKUX 3HAHUM,
OCHOBaHUE TEPBOH KIacCH(PHUKAIII OPraHU3MOB

6. Apwucrorenb e. OcHoBareb YMOPHOJIOTUH

2. CpaBHHTe SUTOTY U CIICPMATO30U . HazoBute He MeHee ABYX OTJIMYUH.

3. YcraHoBuTe NMPaBUWIBHYI0 ITOCJICA0BATEC/IbHOCTD IIPOLECCOB YJHEPIr€eTUICCKOT0 oo0MeHa:

1. Cunres 36 monexkyn ATO

2. Pacmieruienue noiucaxapuaoB 10 MOHOCaXapuIoB
3. Kucnopoanoe okuciienue

4. OOpazoBaHue 6 MOJIEKYJ YIIIEKHUCIOTO Ta3a v BOJIbI
5. BeckucnopomHoe pacuierieHIe TIIFOKO3bI

6. Cunres 2 monexyn ATO.

4. OrBerbTe HA Bonpoc. OJHUM U3 CBOMCTB OEJIKOB SBJIIETCSA UX CIIOCOOHOCTh K pEHATYpPALIUH.
Uro 3TO Takoe ¥ IpU KaKUX yCIOBHSIX OHa BO3MOXKHA?
5. YcTaHOBHUTE COOTBETCTBHE MEKAY:

CTpykTypa u QpyHKIUH Opranouasbl

A. CKJIaIK¥ BHYTpEHHEH MeMOpaHBbI 1.
00pa3yroT KPUCTHI

b. conep:kuT 3e1eHbli TUrMEHT XJIOPOQHILT
B. sBnsieTcs «9HEpreTU4ecKoi CTaHIuen»
KJIETKH

. HaxXoIATCSI KaK B PACTUTEIbHBIX, TaK U B
KHUBOTHBIX KJIETKaX

J1. HaXoAATCS TONBKO B PACTHTEIBHBIX
KJIETKax

E. cnyxut nig cuHTEe3a YyrieBoJ0B
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6. lan ¢pparment moaexkyasl JJHK A-T-I'-I'-1I-1I-T-A-T-A. Mcnons3yst TpUHIMIT KOMITIEMEHTApPHOCTH,
noctpoite BrOpyto nenouky JJHK.

7. lpu ckpeuwjusaHuUU OOMUHAHMHbIX U peyeccusHbix ocobel nepsoe 2ubpudHoe nokoneHue eduHoobpasHo.
Yem amo obvAcHAemcA?

1) Bce 0cOOHM UMEIOT OAMHAKOBBIM T€HOTHIT

2) Bce 0cOOM MMEIOT OJJMHAKOBBIH (hEHOTHIT

3) Bce 0coOM MMEIOT CXOJCTBO C OJHHM U3

poauTenen Ve o
4) Bce 0COOH JKUBYT B OJTMHAKOBBIX YCIIOBHSIX

8. Onpenenure TN U a3y AejIeHUsT KIETKH, \
n300paxxEHHOM Ha pucynke. OTBeT 000CHYHTE.
Kakwue nporeccsl mpoucxoasT B 3Toi ¢asze? /

7N
%

9. YcraHoBHTE COOTBETCTBHE MeK1Y 3aKkOHaMu I'. MeHae/Ifl M HX XapaKTepuCTHKAMM.

XapakTepucTUKa 3akon

A. MoHornopuaHoe CKpeluBaHue 1. II 3axoH Mennens
b. JurubpuiHoe CKkpenBanmue 2. 111 3akon Mennens
B. 3aKOH HE3aBUCUMOTI0 paclpeeIeHUs

PU3HAKOB
I 3aKOH pacllelIeHUs] IPU3HAKOB
J. Pacmerienue no gpenotumy 3:1
E. Pacmerienue no ¢genoruny 9:3:3:1

10. BcraBbTe B TeKkeT «CHHTE3 OPraHUYECKUX BEIIECTB B PACTEHUM» MPOIYILEHHbIE TEPMUHBI U3 MPE/-
JIOKEHHOTO MEePeyHs, UCIIOJIb3Ys s 3TOro H(poBbie 0003HaUEHUs. 3aUIIUTE B TEKCT HU(PHI BIOpaH-
HBIX OTBETOB, a 3aTEM

MOJTYYHMBILYIOCS ITOCIIEI0BATEIBLHOCT UMD (IO TEKCTY) BIUIINTE B IPUBEAEHHYIO HIDKE TaOIHILYy.

CHHTE3 OPTAHUYECKHUX BEIINECTB B PACTEHUHA
OHeprur, HeoOOXOAUMYIO ISl CBOETO CYIIECTBOBAHUS, PACTEHUS 3al1acaloT B BUJE OPraHUUYECKUX Be-

IIECTB. DTU BELIECTBA CUHTE3UPYIOTCS B XOJ€ (A). OroT mpouecc NpoTeKaeT B KIETKax
JUCTa B (b) — ocobbix mimactugax 3en€Horo npera. OHM coaep’kaT 0co0O€ BEIIECTBO
3e7EHOTO I[BETa — (B). O6s13aTenbHBIM yCIIOBHEM 00pa30BaHMsI OPraHUYECKUX BEIIECTB MO-
MHMO BOJIbI U YTIIEKHUCIIOTO Ta3a SBIISIETCS D).
[TEPEYEHb TEPMWHOB:
1) npixanue 2) ucnapeHue 3) neiikonacT 4) nmuTaHue
5) cBer 6) horocunTe3 7) xnoporuiact 8) xmopoduin
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11. 3anmosHuTe TAOAMIY.

Cpaeﬂumeﬂbﬂaﬂ xapakmepucmuka becnonoeo u nonoeoco PA3ZMHOIHCEHUAL.

DopMbI Kaknue I'eneTnueckas Haop xpomocom IIpumepsl

Pa3sMHOKeHHU KJIeTKH HHpopManus KMBOTHBIX
| y4acTBYIO OPraHu3MOB
OPraHu3MoOB T He H3MEHseT | AUIVIOMIH | ramjiousj
H3MEHseTC co bIil HBIH
A

becnonoe
[Tonosoe

Ipaghvr 3 — 6 3anonusromes sHakom «+»

12. 'V ropoxa BBICOKHI pOCT JOMUHUPYET HaJl KAPIMKOBBIM, TJajKas popMma CeMsiH — Hajl
MOPUIMHUCTOMN. [ 'OMO3UTrOTHOE BBICOKOE PACTEHHE C MOPIIMHUCTHIMU CEMEHAMU CKPECTUITH C

TeTePO3UTOTHBIM PACTEHUEM, UMEIOIINM TJIaJKHUe CEMEHa U KapiaukoBbid poct. [lomyumnu 640 pacteHui.

OTBeThTE Ha BOIIPOCHL:

1) Ckonbko Oyaer cpeu THOPHUIOB BEICOKUX PACTECHHH C TIIaJKUMH CeMEHAMMU?

2) CKOJIbKO Pa3HBIX THUIIOB raMeT MOKET 00pa30oBaTh POIUTEIBCKOES PACTCHUE C TIIAKUMU
CeMeHaMH U KapJIMKOBBIM pOCTOM?

3) CKoabKO cpeau THOPHIOB OyET HU3KOPOCIIBIX PACTEHUH C TNIAAKUMH CEMEHAMU?

4) CKoOJBKO pa3HbIX TEHOTHUIIOB OyAeT y THOpHI0B?

5) CkoJibKko THOPUIHBIX PacTeHU# OyIeT BHICOKOTO pocTa?

13. Kakoe u3 nepe4nciieHHbIX 3200/IeBaHUIi Ye/I0BeKa BbI3BAHO HEKJIETOYHBIMH (opMaMu KHU3HH?

1) CIUJ

A) 1

B) 2

10) 320 K) 4

B) 160

I 3

E) 640 3) Her

2) Tybepkyies
14. K 0CHOBHBIM NPHYMHAM KOMOMHATHBHOM M3MEHYUBOCTH HE OTHOCAT

3) nuseHTEpHS
4) xomepa

1) pekoMOMHAIMIO 'EHOB B MPOIIECCE KPOCCUHTOBEPA

2) HE3aBHCHUMOE PACXO0’KICHHE TOMOJOTHYHBIX XPOMOCOM B MeH03¢e
3) BoO3acHCTBHE YCIOBUIT BHEIIIHEH CPEIbI
4) cay4aliHyr BCTpPEeUYy raMeT IMPH OILUIOOTBOPEHUHN
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15. BoiOepure Tpu BepHbIX 0TBeTa U3 mecTH. s npokapuotnyeckoit kietku HE xapaktepHo Hanuuue

1) pubocom
2) MHUTOXOHIpPHUI
3) odopmiIeHHOTO siIpa
4) mnasMaTHYecKoi MEMOpaHbI
5) sHA0IUIA3MATHYCCKOM CETH
6) onmoit konbueBoit JJHK

16. YcraHoBuTE COOTBETCTBHE:

XapakTepucTHKa 00MeHa BellecTB Opranusmsl

1) wucnonbp30BaHKE YHEPIHH COJHEUHOTO cBeTa | A. ABTOTPOQBI
g cuareza ATD

2) WCIOJB30BAHUE PHEPTHUH, 3AKIIOYCHHOH B B. I'ereporpodsr
nuie, 11 cuare3a ATO

3) HCIOIB30BAHKE TOJIBKO TOTOBBIX
OpPraHUYECKUX BEIIECTB

4) cHHTE3 OPraHMYECKUX BEIIECTB M3
HEOPTraHUYECKHUX

5) BbIIEICHUE KUCIIOPO/IA B Mpoliecce oOMeHa
BEILICCTB

6) wMCHoIB30BAHUE SHEPTUH XUMHUYCCKHX
peakuuii s cuteza ATO

17. B monexyne JJHK xonuuectBo HyKJ1€OTUI0B ¢ TUMUHOM cocTaBisieT 20% ot
ob1ero yucia. Kakoit mporeHT HyKJICOTHIOB € IIUTO3MHOM B 3TOH MOJIEKYIe?
1) 30%

2) 40%

3) 60%

4) 80%
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18. Onpenenute TUII MyTallUU, TPOU3OIIEAIICH B Spe MOJIOBOM KIIETKU, €CIIM IEpBOHAYANIbHAS
MOCIIEZI0BATEIHLHOCTh TEHOB B XpOMOCOME ObLTa

ABBI'JIEXS3,
a B pe3ysbrare myrtanuu ctanta AbBBUKJIMH.
1) rennas 2) reHOMHas
3) XxpoMocomMHast 4) ToukoBas

19. IIpaBuiIbHO OTpaXaeT MyTh peaTu3alii reHeTHYECKON HH(OPMAIIH MOCIIeI0BATEIHHOCTD:
1) reni—6enok—uPHK—cBoiicTBO—TpH3HaK
2) nPHK—ren—6enoxk— IHK
3) reai—uPHK—06en0k— CBONWCTBO—IIPH3HAK
4) npuznak— IHK—uPHK—06enok

20. Pemure 3apauy.

B oepesne ymep menvnux. Iloxoponue omya,

Hacrneocmeo nooenunu mpu opama-monooya:

B3zan cmapwuii 6pamey menvnuyy, 6mopoi npubpan ocia,

A xom docmancs maaowemy - Koma 63571 MAaowuil opam.
[To 3aKOHY JIM TTOJIENINIIM HACIIEACTBO OpaThsi, BEIb MHOTHE COCE/IN CUMTAIIM, YTO HE BCE OpaThst ObUIH POIHBIMH
CHIHOBbSIMU MeJbHMKA? MOXKHO JIM Ha OCHOBAaHUM TPYII KPOBU CUUTATh OpaTbeB CHIHOBBSIMU MEJIbHHMKA?
['pynnbl kpoBu TakoBbl: MenbHUK — AQO, ero xeHa — AB, nepssiii cbiH — 00, BTOpo#i cblH — AA, TpeTHl CbIH —
BO.

HTorosasi KOHTpPoOJILHAsSI padoTa 1o 6mosorum B 11 kiacce

B 3aganuu A1 — A10 BeiOepute | BepHBIN OTBET U3 4.
Al. Kakoii ypoBeHb OpraHU3aIMH KUBOTO CITYKUT OCHOBHBIM OOBEKTOM M3y4EHHSI IUTOIOTUN?
1. Knerounsrii
2. TomynaunoHHO-BHIOBOI
3. buoreornenornueckuit
4. buocdepHslii
A2. Hemenxkue yuensie M. IlIneiinen u T. [lIBanH, 00001IMB HeH pa3HBIX YYEHBIX, CHOPMYIHUPOBATIU
1) 3aKOH 3apo/IBIILIEBOTO CXO/ICTBA
2) XpOMOCOMHYIO TEOPHUIO HACIIEICTBEHHOCTH
3) KJIETOUHYIO TEOPHIO
4) 3aKOH TOMOJIOTUYECKUX PSAI0B
A3. Monomepamu Oeska sSIBISIOTCS
1) aMMHOKHUCIIOTBI
2) MOHOCaxapu/Ibl
3) >KupHbIE KUCIOTHI
4) HyKJIEOTHIbI
A4. ®aza neneHns KIETKU, B KOTOPOH XpOMAaTHABI PacXoIsATCs K MOJI0caM
1) meTadaza
2) npodasza
3) anadaza
4) Tenodaza
AS. Opranusmsl, KIETKH KOTOPBIX HE UMEIOT 000COOIEHHOTO SApa, - 3TO
1) Bupycs
2) TPOKAPHOTEHI
3) DyKapuoThI
4) rpuOHI 34
A6. Y pacTeHui, NOIy4EHHBIX IIyTEM BETETaTUBHOIO Pa3MHOKEHUS,



1) moBsbIIaeTCs ananTtays K HOBBIM YCIOBHSM
2) HabOp reHOB UACHTHYCH POIUTEIHCKOMY

3) mposBiseTCs KOMOMHATHBHAS H3MCHUYHUBOCTh
4) TOSBISIETCS MHOTO HOBBIX IPU3HAKOB

A7. CKOJIbKO XpOMOCOM OyAET COAepkKaTbcs B KJIETKAaX KOXKU YETBEPTOrO MOKOJIEHUSI 00€3bsiH, €ClIM y caMIia B

ATUX KJIETKax 48 XpoMOCOoM:
1) 44
2) 96
3) 48
4) 24
A8. Hocutensmu HaciiecTBEHHON HH(DOPMAIIMK B KJIETKE SBIISIOTCS
1)xnoporiacTsl
2) XpOMOCOMBI
3) MUTOXOHAPUU
4)prbGocoMbl
A9. 3apaxenue Bupycom CIIM/la MoxkeT MpoucXoauTh Mpu:
1) ucroNB30BaHUU OJICHKIABI OOJILHOTO
2) HAXOXJICHUH ¢ OOJTHHBIM B OJJHOM TTOMEIICHUH
3) UCIONIB30BAaHUH IIMPHUIIA, KOTOPBIM ITOJIH30BAJICS OOIBHOM
4) ncnosp30BaHUM IJIOXO BBIMBITON MOCY/Ibl, KOTOPOM 10JIb30BAJICS OOIBHOMN
A10. Konbroraiusi 1 KpOCCMHTOBED B KJIETKaX >KMBOTHBIX MPOUCXOIUT:
1) B mpouecce MuTo3a
2) py apTEHOTeHE3e
3) Ipu NOYKOBaHUHU
4) npu Merio3e

| B 3apannu B1 u B2 gsioepume 3 eepuvix omeema u3z 6

B1. Kakue cTpyKTypbl XapakTE€pHbI TOJAbKO PACTUTEIbHON KIIETKE?
1) K1eToyHas CTEHKA U3 XUTUHA
2) KJIETOYHAsI CTEHKAa U3 LEJUTI0I03bI
3) sHJOIUIa3MaTHYEeCKast CETh
4) BaKyOJIM C KJIETOYHBIM COKOM
5) MUTOXOHAPUHU
6) JEWKOIIACThl U XJIOPOILIACTHI
B2. Kakue oOrire cBOMCTBa XapaKTepHBb! A1 MUTOXOHIPUHN U macTua?
1) He menATCs B TCUCHUE KU3HU KICTKU
2) HMMEIT COOCTBEHHBIN F€HETHUSCKHUI MaTepHal
3) SBIAIOTCS OJHOMEMOPAHHBIMH
4) conepkar GpepMEeHTbHI
5) uMeroT IBOWHYI0 MeMOpaHy
6) yuacTBytOT B cuHTe3e AT
B3. YcranoBuTe COOTBETCTBUE MEXKY OCOOEHHOCTSIMU U BUJIAMU Pa3MHOXKEHUS

OCOBEHHOCTH PASMHOXEHUWA BU1J1bl PASMHOXXEHUW A
A) Y noTtomMcTBa OJJUH POAUTEIH 1) becnionoe pazmHOX)eHuE
b) IloroMcTBO reHeTHUECKH YHUKAIbHO 2) [lonoBoe pa3MHOKEHHE

B) PenponykTuBHBIE KIETKH OOpa3yloTcs B
pe3ynbTare Menosa

I') TloroMcTBO pa3BUBAETCs M3 COMATHUYECKUX
KJIETOK

J) IloromMcTBO MOXET pa3BHBAaTbCs U3
HEOIINIOJOTBOPCHHBIX I'aMET

35



C1. Haiigute ommOKH B MPHUBEICHHOM TEKCTE. YKKUTE HOMEpa MPEMJIOKECHUH, B KOTOPBIX OHH CIENaHbI.
OObsicHUTE HX.

1. Bce npucyrcTByromnue B opraHu3Me 0enKu — GEpPMEHTHI.

2. Kaxxapiit pepMeHT yCKOpsIeT TeUCHNE HECKOJIBKIX XUMHUECKUX PEAKITHIA.

3. AKTUBHBI 1IEHTp (EepMEeHTa CTPOrO0 COOTBETCTBYET KOH(pHTypamwu cyOcTpara, ¢ KOTOPHIM OH
B3aUMOJICHCTBYET.

4, AKTHUBHOCTH ()EpMEHTOB 3aBUCHUT OT TaKuX (hakTOpoB, Kak Temmneparypa, pH cpensl, u Apyrux Gpakropos.

5.B kaduecTBe KOEpPMEHTOB ()epMEHTA YACTO BHICTYAIOT YIJICBOJIHI.

C2. XXeHmmHa BBIXOAUT 3aMyX 3a O0onbHOTO remodunueit. Kakumu OynyT aetu, ecnu: 1) sKeHIIMHA 310pOBa U
HE HeceT I'eH remoduiuy; 2) >KeHIHA 3JJ0pOBa, HO ABIISETCS HOCUTENEM reHa reModuinn?
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