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HOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl MO OHOJOIMH TEOPETHUYECKYIO OCHOBY JUIS OIpEesICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbabie nojoxenus @I'OC COO o B3auMoOOYCIIOBIEHHOCTH LENEH, COIEpyKaHHS,
pe3ybTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
O0ImMX LENSIX M HNPUHIUIAX, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEro
obmero obpazoBanus B Poccuiickoit denepanuiy, a Takke MoJ0KEHHs 0 criennduke OnoIoruu,
e 3HAYCHWU B IMO3HAHWU >KUBOH MPHUPOIBI M OOECIEUYCHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACTICHBI OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o GMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma no Ouosoruu Aa&T MpejcTaBieHUe O LesiX, 00 o0uei ctpateruu o0y4yeHus,
BOCIIUTAaHUSI M PA3BUTUS OOYyYArOIIUXCS CpeACTBAMH ydeOHOro mpenmera «buomorusy,
orpenenseT 005f3aTENbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
paszenaM M TeMaM, PEeKOMEHAYEeMYIO MOCJel0BaTeIbHOCTh M3Y4YEHHUs y4yeOHOro marepuaia c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIIMXCS.

B mporpamme 1O OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpeJMETHbIM M HPEIMETHBIM pe3yibTaTaM oOydeHHs B (HOpMUpOBaHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATENIbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs mno
OCBOEHUIO COJIEpPKaHUs OMOJIOTHYECKOr0 00pa30BaHUs.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) peaIu30BaH MPUHIIMII
INPEEeMCTBEHHOCTH B H3y4eHUHM Ouonoruu, Omarofaps dYeMy B HeHW IpocMaTpuBaercs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
IPEJCTaBICHUH O 3J0pOBOM 00pa3e JKU3HU U OEpeKHBIM OTHOIIEHHEM K OKpY)Karolen
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAHUH O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUH yJeNeHO BHUMAaHHE HCIOIb30BAHUIO MOTYYEHHBIX
3HAaHWI B TIOBCEHEBHOW JKU3HU ISl PEUICHUS MTPUKIIAIHBIX 33]1a4, B TOM YHUCIIE: TIPOPIIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHUYECKOr0  KOHCYJIBTUPOBAHMS,
000CHOBaHMS PKOJOTMUYECKH I€JIecO00pa3HOro MOBEICHUS B OKpYKarollel NMPUpPOIHON cpese,
aHaliM3a BIMSHUS XO3SHCTBEHHOH JEATEIFHOCTH YENOBEKAa HAa COCTOSHHE IPHPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHHS K MPUKIAJTHOW HAMPABICHHOCTH Y4eOHOTO
npeamera «bHOTIOTHs» NMPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECTIeUeHHs YCIOBUHM Ul peIieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTMUYECKOro 00pa3oBaHusl, KOTOpas Mpeanosaraet
dopmupoBaHHe y 00yYaromuUXcs CIOCOOHOCTH aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHMMaeT BakHoe mecto. OHa
oOecrieunBaeT (popMupoBaHue Yy OOydaIOUIMXCS TPEACTABICHUH O HAy4yHOW KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MpUpPoe, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3allii W DBOJIIOLMHU, CO3AAaET YCIOBMS JJIA: TO3HAHUS 3aKOHOB JKMBOM IPHUPOJBI,
dbopmupoBanus (PYHKITMOHAIEHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOr0 M Oe30macHOro obpasa
KHU3HH, YKOJIOTUYECKOTO MBIIIUICHUS, IEGHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHne OWMOJIOTHS HMMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEro oOpa3oBaHusl, COIMANIM3au oOyJaromuxcs. M3ydenne
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Ounoaorun obecrnieunBaeT YCIIOBUS JUTSL (dhopMupoBaHUs MHTEJUIEKTYAJIbHBIX,
KOMMYHHKAITIOHHBIX W HWH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIMi OUOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JIPYTHMX Y4eOHBIX MPEIMETOB, B
9acTHOCTH, (pU3uKU, XUMHH 1 reorpaduu. HazBaHHBIC MOIOKEHUS O IPEeIHA3HAYCHUH YI€OHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY Ul ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OT160p conepxkanus yueOHOrO npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPHIM OOYYarOIIUECs JTOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble JUIsi (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLIeH MNPUPOAHON cpese, BOCTpEOOBAHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTelbHOCTH. Oco00€e MECTO B 3TOM cHUCTEMEe 3HAHUU
3aHUMAIOT JJIEMEHTBl  COJEp)KaHUs, KOTOpPbIE CJIYKaT OCHOBOM 1  (pOPMUPOBAHUSA
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUSIX JTUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUU OMOJIOTHYECKOr0 00pa3oBaHusl.

CTpyKTYypHpOBaHUE COJCpXKaHUS y4eOHOro MaTepwaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIMUUTEIBHBIX OCOOCHHOCTSX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHu3aluyd M HSBOJIOLMU. B COOTBETCTBUMU C 3THUM B
CTpYKType ydeOHoro npeamera «buomorus» BBIIEICHBI CIEAYIOIINE COJIep:KaTelbHbIe TUHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO TO3HaHUM», «KieTka Kak OMOJIOTHYECKas CUCTEMA,
«Opraam3m Kak Ouoyiornyeckas cuctemay, «CucrteMa U MHOTooOpasue OpraHu4IecKoro MUpay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI M MPUCYIIUE UM 3aKOHOMEPHOCTH.

Ilenp u3ydyenus yudeOHoOro mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIAJICHUE
00yJaronMMucs 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u NpuodpeTeHrne YMEHUM UCIOJIb30BaTh 9T 3HAHUS JJII TPAaMOTHBIX JIEUCTBHI B
OTHOIIEHUH 00BEKTOB KUBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecnieunBaeTcs peleHueM CIeAyoIuX 3a1ay:

OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbl 3HAaHUW O OWOJOTHYECKHUX TEOPHSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBOH Il (OpMUpPOBaHUS
IPEJCTABICHUNA O €CTECTBEHHO-HAYYHOM KApPTUHE MHpPa, O METOAAaX HAYYHOI'O IT03HAHUs,
CTPOCHHH, MHOTOOOpPa3MU M OCOOCHHOCTSIX JXUBBIX CHCTEM pa3HOTO YPOBHSI OpTaHH3allvH,
BBIJIAIONITUXCST OTKPBITHUSAX U COBPEMEHHBIX MCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYarOMIMXCS IMMO3HABATEIbHBIX, WHTEIICKTYalbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH B MpoIecce aHAMM3a JAHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3TIISIIOB,
UJIeW U MOJIX0A0B K U3YUYECHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aINH;

CTaHOBJIEHHWE Yy OOydaromuxcsi oOumel KyabTyphl, (QYHKIHOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBaHWU 3HAHUH U OMBITA, TOTYYECHHBIX MPU U3YUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUM B MPAKTHYECKOW JEATEIBbHOCTH 4YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIUIUHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;

BOCIIHUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEIOBEKOM KHBOW MPHPOJIEI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHUS STHUECKUX HOPM IPHU MPOBEICHUU
OHMOJOTUYECKHUX UCCIIEIOBAHMI;

OCO3HAHHE LEHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS SKOJOTHYECKOU
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,
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NpUMEHEHHE TPHOOPETEHHBIX 3HAHWUM W YMEHUH B IOBCEIHEBHOW JKWU3HU JUIS OICHKH
MOCJIECTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3200JIeBaHUN.

B cucreme cpemnero obmiero oopasoBanus «buonorusy, nsydaemasi Ha 6a30BOM ypOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruy Ha 0a30BOM YPOBHE CPETHETO O0IIero 00pa3oBaHUS OTBOJIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 yac B Henenio).
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COJEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaAYK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHeE,
KJ1accu(UKalus, MOJICIUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Tpaktueckass padora Ne 1. «lcmonb3oBaHue pa3aMYHBIX METOJOB MpPH H3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouoioruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OuwocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTHYEeCKH), OMOChepHBI.

JleMoHCTpanum:

Tabmupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HU», «YPOBHU OpraHU3alUU >KUBOU
PUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH  COCTaB  KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpO3JIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMM BOJABl M MUHEpPAJIbHBIX BellecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHue 6€IKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMbl€ AMHMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIeKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAS M YETBEPTHUUHAS CTPYKTYpa). XHUMHYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. OTinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMojucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepunsl, Qochonununel, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue ¢pynkunu aunuaoB. CpaBHEHUE YIIIEBOIOB, OCIKOB M JUIHIOB KaK
HMCTOYHUKOB YHEPIHH.
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Hyxneunoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne m ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Muronorus — Hayka o kierke. Kilerounas teopus — nmpuUMep B3aUMOJCHCTBUS UACH U
(dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIETKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTe3a Oeka.

Tumbl KIETOK: JyKapHOTHUYECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOSHHS
MIPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAS CTEHKA, TNIMKOKAIHMKC, MX (DYHKIHH.
[Tnazmatuueckass memOpana, e€ cBoiictBa W (QyHkmuu. LlurorazMa m e€ OpraHOMIBL
OnnomeMOpannbie opranouzs! kinetku: JIIC, anmapat ['onbmku, muzocoMsl. [lomyaBToHOMHBIE
OpraHoOUbl KJIETKU: MHUTOXOHAPWH, MiaacTuibl. IIpoucxoxaeHre MHUTOXOHIAPUNA W TIIACTHL.
Bunst muitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA EHTP, LIEHTPUOJIH,
pecHUYKH, KryTuku. OyHKIIMU opraHoU10B KJIeTKH. BritoueHus.

SAnpo — perynsaTopHslif eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AIPHIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdemMoHcTpaumMu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnipeenenue XUMUYECKUX 3JIEMEHTOB B )KMBOW ITPUPOJIEN.

Tabmuer u cxembl: «[lepuonudeckas Tabmuia XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbD», «bruocunres 6enka», «CTpoeHne MoieKkyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHrne 3ykapuoTHUECKOM
KIeTkn», «CTpoeHue KHUBOTHOM KiIeTku», «CTpOeHUE pacTUTENbHON KiIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKW», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBanue: CBETOBOH MHMKPOCKON, OOOpyIOBaHHME AJs INPOBEJCHUS HAOIIOJCHUI,
W3MEPEHHM, IKCIIEPUMEHTOB, MUKPOMPENApPaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaboparopHas pabota Ne 1. «/3ydeHHe KaTaTUTUYECKON aKTUBHOCTH (DepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

Jlabopatopuast padota Ne 2. «M3yueHue CTpOEHHUS KJIETOK pACTCHUH, >XUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIAIMS (IJIaCTHUECKU OOMEH) u
JTUCCUMMJIIALINS (SHEPTeTHYECKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO Mpoliecca Merabonuzma. Poib
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMaHUHU MeTaboIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHbIif. Pons depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHIUH SHEPTUHU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (Ha3el (orocuHTeza. Peaknuu ¢doTocuHTE3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpebl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.
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XeMocHHTe3. XEMOCHHTE3UpyollIue OakTepuu. 3HAUeHHWE XEMOCHHTEe3a Ui KU3HU Ha
3emuie.

OHnepreruyecknii oOMeH B KJeTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
AaKKyMYJIMPOBAaHHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro ooMena. ['nmukonus. bpoxenne u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrtes3a. leHernueckas wunpopmamms u JHK. Peammzanums
TeHEeTUYeCKO MH(popMalMu B KieTke. ['eHeTHUecKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cuate3 PHK. Tpancnsius — 6uocuHTe3 Oenka. Drtanbl TpaHcasnuu. KogupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocunTese Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTas BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO IIMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIC BUpycaMu. Bupyc nMMyHoeunTa yeioBeka

(BUY) - Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHUNLHMs, peBepTaza W HHTErpasa.
[TpodunakTrka pacmpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdemoHcTpaumMu:

IToptpetsr: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumet  u cxembl:  «Tunbl  muTaHus», «Metabomusm»,  «MHUTOXOHAPUNY,
«OHepreTuueckuii oomMen», «Xnopormacry, «Porocunte3», «Crpoenue IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuid  kon», «Bupycoi»,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbld 1wmkia Bupyca CIIM/la, OGakrtepuodarar,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenune IHK u tpanckpunims», «buocunres
6enka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, WM KU3HEHHBIM IMKJI KieTkd. MuTtepdaza m muto3. Ilpomeccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapHOTHUIl. JMIMIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTomoruueckne OCHOBBI Pa3MHOXKEHHMSI M MHAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

lenenne xnetkn — muto3. Cramguum mutosa. I[lpoiecchl, mpoucxonsiiye Ha pa3HbIX
CTaIugIX MUTO3a. Bromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi ruO€Ib KJIETKH — aronTo3.

@opMbl  pa3MHOXKEHHMSI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl  Oecrnonoro
Pa3MHOXKEHUS: JIeJIEHHE HaJIBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTuBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €r0 3HAUEHHE JUIS
CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECIoI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxoismue Ha craausx menosa. [loBenenue
xpomocoMm B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHUE ME103a.

["ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JIOBBIE Kene3bl:
CEeMEHHUKU M sSU4YHHKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
SUICKIIETKA) — CcIlepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKICTOK U
criepmaro3ongoB. OmnogorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHUS Y TO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHHE, TacTpysIsaius,
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opranorenes. [loctamOpuoHabHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOIO PacTEHUs: CTPOEHUE CEMEHH, CTAIUN
pa3BUTHSL.

JdemoHcTpaumMu:

Tabmuubl u cxembl: «@OpPMbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOJOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pPacTeHUN», «JlelleHne KIIETKU
OaxTtepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIETOUHBIH ITMKII»,
«Permmukanus JJHK», «Murosy», «Meiosy, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJIEKONUTAIOIIUX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MuKpornpenaparbl «CriepMaTo30U/Ibl MIIEKOIUTAIOLIET0Y,
«Siueknerka muekonuTarouero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moieb-anmaukanus «/lenenue knetkny», monens JJHK, Moxens metadazHnoit XpoMOCOMBI.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIpEnapaTax.

Jlaboparopuas pabota Ne 4. «l3yueHue CTpOEHHS MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHeTuku. Mcropust pasBuTuss reHetuku. Ponb nurtonoruu u
IMOPHOJIOTHHU B CTAHOBJIEHUH T'€HETHKH. BKiag poccuiickux U 3apyOeXHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPUIIOJIOTUYECKUM, LHUTOT€HEeTHYECKUM, MOJIEKYIIpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, yCTaHOBIEHHble [.  MeHaenem.
MonoruOpuaHoe CKpelrBaHie. 3aKOH eIMHO-00pa3us rTuOpuI0B repBoro nokojaeHus. [Ipasuno
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpuaHoe  ckpeuiMBaHuWe. 3aKOH  HE3aBUCHMMOIO  HACJIEIOBAHUS  NPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAIM3UPYIOLIEE CKpellMBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CueruilenHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno clemIeHHOMY
HacJIeJOBaHMIO T'eHOB. Hapylenue cuenieHus reHoB B pe3ynbTaTe KpOCCHHIOBEpA.

XpOoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHblE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BHibl ”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HacleACcTBeHHas. Poib cpeabl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALIUOHHOW H3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHBIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencTBenHas, wiy reHoTUNU4eckas, "3MeHYMBOCcTh. KoMOMHATHBHAST M3MEHYMBOCTb.
Meiio3 W TONOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTanuii: TeHHblE, XpPOMOCOMHBIE, T'€HOMHble. YactoTra U
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NPUYMHBL MyTaluil. MyTtarennble (akTopbl. 3aKOH FOMOJIOTHYECKUX PSIOB B HACIEACTBEHHOMN
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHUYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELUOBbIM, IMTOreHETUYECKUH, OHMOXUMHUYECKUH, MOJIEKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio IIIIP-anammu3a. HacnenctBeHHsble 3a0o0ieBaHHS
YeJOBeKa: TeHHble OOJie3HW, OOJE3HM C  HACJIEACTBEHHOW MpPEepacloiIOkKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUYECKUX
Oone3Hel. MeauKO-TeHeTUUECKOe KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMIIMHCKONW T€HETHUKU B
IPEIOTBPALICHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHUI YETIOBEKA.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumocdees-
Pecosckmii, H. Y. BaBuios.

Tabmuubl 1 cxembl: « MOHOTHOPUHOE CKPEUIMBAHUE U €r0 IUTOT€HETHYECKasi OCHOBAY,
«3aKOH pacUICIUICHUs] M €ro IUMTOTCHETUYECKass OCHOBa», «3aKOH YHUCTOTBl TaMeT,
«duruOpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Mero3y, «B3anmMoneicTBre ajielIbHbIX T'€HOBY, «[ €eHeTHnYeCcKrue KapThl pACTEHUM, JKUBOTHBIX
U yelnoBeka», «l'eHeTuka mojay, «3aKOHOMEPHOCTH HACJIEAO0BaHUS, CLEIJIEHHOIO C IOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumael wu3MeHunBoctu», «MoaudukanoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakxtopay, «['eHeTnka rpymnm KpoBu», «MyTalnoHHAsS
U3MEHYUBOCTbHY.

Ob6opynoBanue: Monenu-anmiaukanuu «MoHoruOpunHoe ckpemuBanue», «HenomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI U
MuKkpornpenapar «JIpo3oduna» (Hopma, mytanuu (HopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"opox moCceBHOW».

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHas pabota Ne 5. «/3yueHue pe3ynbTaToB MOHOTHOPUAHOTO U AUTHOPHIHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopnast pabota Ne 6. «3yyeHne moauuKkanmOHHON N3MEHUYNBOCTH, TIOCTPOSHUE
BAPHALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHanM3 MyTalMid Yy Jpo30pHIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKay.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa U Ipouecc. 3apoKIEHUE CeNeKIUu U foMecTukanus. Yuenue H. U.
BaBunoBa o meHTpax NPOMUCXOXKIEHUS W MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. LleHTpsI
MPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, MOpPOJa, IITaMM.

CoBpeMeHHBIE METOBI CENEKIIMU. MacCOBbI U MHAWBUAYAIbHBI OTOOPHI B CENEKIIMH
pacTeHui n kUBOTHBIX. OLIeHKa 3KCcTepbepa. bIM3KopoACTBEHHOE CKpEIIMBAHNUE — HHOPUIMHT.
Yucras gnuHus. CkpemumBaHue 4YHCThIX JuHUE. [ereposuc, wnm rulOpuaHas cuia.
Hepoacreennoe ckpemuBanue — ayTOopuaunr. OtnanéHHas ruOpuauzanmuss M e€ ycrexwu.
NcKkyCcCTBEHHBIN MyTareHe3 W TOJYyYECHHE MOJUIIOUI0B. JOCTMIKEHHSI CENeKUUH PacTEHU,
JKUBOTHBIX U MUKPOOPTaHU3MOB.
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buorexHoyoruss Kak oOTpaciib NPOU3BOJACTBA. ['€HHAs WHXKEHepHs. OTalbl CO3JAHMS
pexomOuHanTHOM JIHK u Tpancrennnix opranusmoB. Kierounas umxenepus. Knetounsie
KYJbTYpbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKONPOAYKTUBHBIX
CENIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JITHUecKHe mpobiembl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. BaHoB.

Tabmuel U cxeMmbl: Kapta «L[eHTpBI MPOMCXOXKIECHUS W MHOTOOOpa3usi KyJIbTYPHBIX
pacteHui», «llopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpunnzamus», «Paborel akamemmka M. @. HBanoBay, «llomummongus», «OOBEKTHI
OouorexHonorun», «Knerounole KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJ0B U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbBIE PACTCHUS.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

Oxckypcusi «OCHOBHBIE METOJBI U JOCTHIKEHHUS CEJICKIIMU PACTEHMM W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO ILICHTPA)».

11 KJIIACC

Tema 1. IBosonMOHHAsA OHOJIOTHS.

[TpennochuIKM BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. OBOJIOLMOHHAS TEOpPUS U €€
MecTO B Orosoruu. BiusHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3BomonuH. [laneoHTosornyeckue: MOCIeA0BaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOHN JIETONUCH, NIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznnuue GayH u GJop MaTepUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTUYHbIE, PYIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPTaHU3MOB.

OpomonoHHass Teopuss Y. [apBuna. [lpeanochuiky BO3HMKHOBEHHUS JapBHHH3MA.
JBukyiye Ccwibl ABOMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunreruyeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

Muxkpososmtonus. [Tomynsius Kak equHUIA BUIa U 3BOJTIOLUH.

JBmwxyume cuibl ((hakTopbl) HBOJIONUHM BUAOB B NpHpoJe. MyTallMOHHBIM mpolecc U
KOMOWHATUBHAs HM3MEHUYMBOCTh. [lomynmsnuoHHBIE BOJHBI M JApeid reHoB. Mzomsauus u
MUTpaLysl.

EcrecTBenHbIii 0TOOp — Hamparisiomuid (aktop s3Bosonur. DOpMBI €CTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJIONUH. [Ipumepsl npucnocoOneHuit
y OpraHu3mMoB. ApoMop(}03bl U UANO0-aAAI TALUH.

Bun wu BumooOpaszoBanme. Kputepum Buma. OcHoBHbIE (GOpMBI BHI000pa30BaHMUS:
reorpapuueckoe, IK0JI0TrHUECKOE.
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MaxkposBomonus. PopMbl SBONIONUH: (QHIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMocTh 3BONIOIMH.

[Ipoucxoxaenue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
ClIcyuaJin3alimsi. AI[aHTI/IBHaSI pam/launsl.
JdemoHcTpaumuu:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuner u  cxembl: «Pa3BuTHE OpraHWYeckoro Mupa Ha 3emiey», «3apoJIbIin
MO3BOHOYHBIX KHUBOTHBIX», «Apxeontepukc», «DopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EctectBennbiii  otbop», «MHOroo0Opasue CcoOpTOB pacTeHuit», «MHoroodpasue Mmopos
JKUBOTHBIX ), «Ilomymsumny, «MyTanuoHHas U3MEHYUBOCTBY, «Apomopdo3bI»,
«Mmunoanantanun», «OO0mas aerenepanus», «JBwkymue cunsl sBomonnn», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «bopsba 3a cymectBoBanue», «IIpucrnoco0neHHOCTh
opranu3MoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUI000Pa30BAHUEY.

OO6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3JIMYHBIMHU THIIAMHU OKPACKH, HA0Op TIIOJAO0B U
ceMsH, KosuteKiusi «[IpuMephl 3aIUTHRIX MPUCTIOCOOTICHUH Y KHUBOTHBIXY», MOJieih «OCHOBHEIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, Komiekuus «QDPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX W PACTCHHI», Mojeb anrummkanus «llepexkpéct xpomMocom», BlaKHbIE Mpenaparsl
«Pa3BuTne Hacekomoro», «Pa3BuTme JSATymKkm», MukKpompenapar «Jlposodmina» (HOpMAa,
MyTaluu (OPMBI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlabopaTtopnast pabora Ne 1. «CpaBHeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPUION.

JlaGopaTopHast pabora Ne 2. «OmnmcaHue TPHUCTOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JoHayuyHble TIpEACTABICHUS O 3apOXIACHUU >KW3HU. HaydHble TUmoTe3bl BOSHUKHOBEHHS
KU3HU Ha 3emJyie: abuoreHe3 W MaHcmepMusi. XUMHYECKas IBOJIONUSA. AOHMOTEHHBIH CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMHUYECKON 3BoMoIMKM. HauanpHble sTanel Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
®dopmupoBaHUe MEMOpPAHHBIX CTPYKTYP U BOSHUKHOBEHHE MPOTOKJIETKH. [lepBbie KIeTKH U uX
ABOTIOIUSA. DOPMHUPOBAHNE OCHOBHBIX TPYIII )KHUBBIX OPTaHU3MOB.

Pazgutue xu3Hum Ha 3emie 1o s3paM U nepuoaaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickas dpbl. llameo3oiickas spa u e€ mepHoabl: KEeMOPHUICKHH, OpIOBUKCKUH,
CUITYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, MEPMCKUH.

Me3o30iickast 5pa 1 €€ MepruoIbl: TPHACOBBIN, FOPCKHI, MEITOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuka KIMMara M TIeoJIOTMYecKuX MporieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pacTUTEIBbHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U >KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpaxkeHue 3BOoUU. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIIbI OPTraHU3MOB.

OBOJIOLMS  4YEJIOBEKAa. AHTpPOIOJOTHS Kak Hayka. Pa3BuTue mpeacraBieHUl o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl n3ydeHus: antponoreHe3a. CxoICcTBa M pa3anuMs 4eJloBeKa
1 KUBOTHBIX. CHCTEMAaTHUUECKOE MOJIOKEHNE YEIIOBEKA.
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JBuwxymue cunbl  ((paxkTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBEeHHBIH 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYIUi TPy/la, MBIIICHHE,
peub.

OcHOBHBIE CTaJuU M BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YeIOBEK yMEbIi,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
HCKONAeMbIX OCTAaTKOB, BPEMsl CYILIECTBOBAHUS, 00JIACTh PAaCHpOCTpaHEHUsl, 00BEM T'OJIOBHOIO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckne packl. OCHOBHBIE OOJbBININE pachl: €BpOTEOUHAs (eBpa3HiicKas), HETrpo-
aBcTpajionjiHas  (9KBaTOpUAbHAsA), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TMPEJCTaBUTENIeH YeNOBEYECKHMX pac K YCIOBUSIM CYIIECTBOBAHHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemMoHcTpaumMu:

[Hoptpetsr: @. Penn, JI. ITactep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHne ColHEYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKOro
mupa», «PacturenbHas kietka», <«KuBoTHas kietkay, «lIpokapuoTuyeckass KIIETKay,
«CoBpeMeHHasi CUCTEMa OpPraHudyeckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHHS
YeloBeKa U 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTUYECKHX HAXOJIOK
MPEIKOB COBPEMEHHOro ueJjoBekay, «JlpeBHeimme moan», «JpeBHue mogum», «llepsbie
COBpPEMEHHBIE JI0N», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixu «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIM M300pakeHHUs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4ONIepsl, pyOuia, ckpebia), reoXpoHojoruyeckas tabiauna,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHM M )KMBOTHBIX B
KOJUICKLUAX».

OKcKypcusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayYHBIM WM
KpaeBeIUeCKU My3eil).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

Okonorusi Kak Hayka. 3ajadyd M pasfeibl dKOJIOTMH. MeToasl JKOJIOTMYECKHX
HCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHMW3MOB:  BOJHAs,  HAa3eMHO-BO3JYIIHAs,  IOYBEHHAs,
BHYTPHUOPraHU3MEHHas!.

Okonoruyeckue (axropel. Kiaccuduxanms skonorndeckux (akTopoB: aOMOTHUECKHE,
OMOTHYECKUE U aHTpOINOreHHbIe. JleicTBrEe IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AlGuotnueckue  (QakTophpl:  CBET, TeMIlepaTypa, BJIaXKHOCTb. DOTONEPUOAU3M.
[TpucnocoOeHns OpraHu3MoB K JeHCTBHIO aONOTHYECKHX (paKkTOpPOB. bruojornueckue puTMsl.

buotnueckne  Qaxroppl. Buasl OMOTHMUECKMX  B3aMMOJEHCTBHHA:  KOHKYpPEHIIHA,
XUIIHWYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, Koomnepanus, MyTyajlu3M, KOMMEHCATU3M
(KBapTUPaAHCTBO, HAaxXJEOHMYECTBO). AMEHCAIM3M, HEUTpaiu3M. 3HaYeHHE OWOTHYCCKUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MOMYsiiuu. OCHOBHBIE IIOKA3aTelad MOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HPUPOCT, MUTrpauusd. JuHamuka
YUCJIEHHOCTH MOMYJISIIIUK U €€ PeryJsiusl.

JdemoHcTpaumuu:

[Toptpetsi: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.
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TabGmuuel n cxemsl: kapra «IIpupoagusie 30Hb1 3emiuan», «Cpeasl OOUTaHNUS OPraHU3MOBY,
«Doronepuogusm», «llomymsauun», «3aKOHOMEPHOCTH pOCTAa YUCIEHHOCTH TOMYJISIIUA
uH}y30pun-Typenpkn», «llumessie memnm.

JlaGopaTopHble M MpaKkTHYecKHe PadoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckne 0cCOOEHHOCTH PaCTCHUH U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHas padota Ne 4. «BinsiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCay.

[TpakTiaeckas padborta Ne 2. «[ToacUéT TUIOTHOCTH MOMYJISAIUNA Pa3HBIX BUAOB PACTCHUN».

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opraHuzmMoB —  OuoueHo3. CTpykTypsl  OuolieHO3a:  BMJOBaf,
POCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunbl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OMOreolEHO3E.
@DyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB M NMOTOK 3HEpruuM B 3KocucTeme. Tpoduyeckue (MUIIEBbIE) YPOBHH
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKLIMSI. OKOJOTMYECKHE MUpaMUAbL: NPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
9KOCHUCTEM: YCTOMUMBOCTb, CAaMOperysnus, pazsurue. Cykueccus.

[Tpupoauble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCUCTEMa XBONHOIO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTPOTIOT€HHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI. buojoruueckoe u
XO03s5ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢akTop ycroiuuBocTH 3KocucTeM. CoxpaHeHHe OMOJIOrMYEcKOro
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak IiI00aJbHONW 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopoTbl BemiecTB M OHMOTr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3eminu. AHTpONOreHHble H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTUYECKUE MPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOBI U yeraoBeuecTBa. CoxpaHeHue 6Mopa3HooOpa3usi Kak OCHOBA
ycroiunBocTi Onocdepsl. OCHOBa PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYpPCaMH U MX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmune!l u cxemsl: «llumessie nenny», «buoneHo3: coctaB u cTpykrypa», «lIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJOrHMuUecKas mnupamuaa», «buocdepa u YenoBex»,
«DKOoCUCTeMa IIUPOKOJUCTBEHHOTO Jiecay, «DKOcHCTeMa XBoifHOro jeca», «buoienos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3JEUCTBUS Ha IPUPOIYY,
«BaxkHelmme HMCTOYHMKU 3arpsi3HEHUs BO3JlyXa M TPYHTOBBIX Boa», «llouBa — BaxkHeiimas
cocrasistroas ouocheps», «PakTopsl Aerpaganun nouBy, «I[lapHuKoBeI 3P herT», «DPaKTOpHI
PaIuoaKTUBHOTO 3arpsisHeHus1 onocdepr», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
Xu3HH B Omnochepe», «O30HOBBIN dKkpaH Onochepwr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopot a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PacturenpHbple  coolmiecTBa», Koywiekuuu — «buoneHo3», «BpemuTenu — BaKHEUIIHX
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CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Denepanuu, M300paKeHHS OXpaHsEMBbIX BHJIOB pacTeHui u KUBOTHBIX.
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IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOI'MU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Cornacho ®I'OC COOQO, ycraHaBnuBalOTCs TpeOOBaHUSA K pe3ylIbTaTaM OCBOCHUS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pEe3yJbTaTOB OCBOCHHS IpeaMera «buoyorus» BbIIEIEHBI
CIEyIOIINE  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA POCCUHUCKON  Tpa)KIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEIEICHUIO,
HAJIMYMEe MOTHMBALMU K OOYYEHHUIO OHMOJOTWH, IEICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYalOUIMXCS PYKOBOACTBOBATHCS B
CBOEH  JCATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, INPHUCYLIMMH  CHUCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HAJIM4YME SKOJIOTUYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HECHHbIEC TIJIaHBL.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUS Ipeamera «buosiorus» AOCTUraroTCs B €IMHCTBE
y4eOHOM U BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUHM C TPAAUIIMOHHBIMH POCCHHCKUMHU
COITMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, IPUHITHIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEW MO3WILMU JIMYHOCTH, MATPUOTHU3MA,
YBaXXEHUs K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyZa U CTaplIeMy ITOKOJIEHHUIO, B3aHMHOI'O
YBaXXEHHUsA, OEpeXHOr0  OTHOMICHMs] K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAIOLIEH cpele.

JIM4HOCTHBIE Pe3ylbTaThl OCBOCHHS Y4eOHOTo mpeamera «buonorus» MOMKHBI OTpakarh
TOTOBHOCTh M CHOCOOHOCTH OOYYarOLUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHMOHHBIM IIEHHOCTSAM POCCHICKOro oOIecTBa,
pacHIMpeHHe >KU3HEHHOTO OMNbITa U OMNbITa JAEITEIBHOCTA B MPOLECCE peain3alid OCHOBHBIX
HaIlpaBJIEHUN BOCIIUTATEIbHOMN IEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpazkIaHCKOro BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOYyYaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM JIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbBIX U TO3HABATENbHBIX 3371a4, BHITOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUYUThIBAaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBHUS JIOJCH ¢ pa3HBIMU YOSXKIEHUSMU, KyIbTYPHBIMH IEHHOCTSIMH U COLUATHHBIM
MOJI0KEHUEM;
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FOTOBHOCTb K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOI'O BBINOJHEHUS Y4eOHBIX,
[IO3HABATEJIbHBIX M HCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYXIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON IPpa)KAaHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3bIK U KYJBTYPY, IPOLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM IMPUPOJBL,
nocTxeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHX YYEHBIX B CTAHOBJIIEHHE M pa3BUTHE
O1oJ0ruM, TOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzelHas yoex1€HHOCTb, TOTOBHOCTh K CIIYEHMIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAl[MI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTOHUNBOro OYyyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSAM, CO3JaHHUIO CEMBUM Ha OCHOBE
OCO3HAHHOT'O MPUHSTHS LIEHHOCTEH CeMEWHOM XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETUKY ObITa, HAYYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIECHHUI;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKON JIMUHOCTH;

5) ¢usuyeckoro Bocnutanus, GOpMHPOBAHMSA  KYJbTYPbl 3A0pPOBbS W
IMOLMOHAJIBLHOIO 0JIAaronoJay4us:

NOHMMAaHME U peanu3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
COOJIIO/IEHHE TUTMEHUYECKUX MPaBWII U HOPM, COAJAaHCHPOBAHHBINA PEKUM 3aHATHH U OTIbIXa,
perynspHas (Qu3nyeckas aKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOUICHUSI K COOCTBEHHOMY (DPU3MUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€3011aCHOTO
MIOBEJICHNUS B CUTYallUsAX, YTPOKAIOLIUX 310POBbIO U JKU3HHU JIOACH;

OCO3HAaHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpEOJEHUs aiKoroid,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZy, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTb K aKTUBHOM AESITEILHOCTH TEXHOJIOTMYECKON M COIMANbHON HANPaBIeHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
JESATEIIBHOCTD;
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UHTEpEeC K Pa3Iu4HbIM chepaM MpodhecCHOHAIBHOW NeATEIbHOCTH, YMEHHUE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTrn30BbIBaTh COOCTBEHHbIC KU3HEHHBIC IJIAHbI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KHU3HH,

7) 3KOJI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILIEHUE YPOBHS SKOJOTMYECKOW KYJbTYphl: IMPUOOPETEHUE ONBITA IJIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX pelieHus;

CIIOCOOHOCTh MCHOJIb30BaTh MPUOOpPETAEMbIE NPU U3YYEHUU OMOJIOTMM 3HAHUS U YMEHUs
IpU pEIIEHUU NpPoOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIIOJIB30BaHUEM (COOII0IEHNE
IpaBUJ MOBEICHUS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B 3KOCHCTEMaX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUSITHE JIEHCTBUH, NPUHOCSIIMX BPEd OKpYXKAloIIeld NPUPOIHOU cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JefcTBUH M IPeOTBpallaTh UX;

HAJIMYUE PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYyJIBTYpbl, OIbITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS PpPYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, FOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON AESATEIbHOCTU YKOJIOTHUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M UNTATENIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HayKH, OCO3HAaHHA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKarolieM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelIOBeKa U OOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH MpoOIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALMU: OOECieueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHS YeJIOBEUYECTBA, MIOMCKA IMyTeH BHIXOJA U3 TI00aTbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoa K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATBLHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJISIX MOBBIMICHUS OO0
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TIPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJIHLHOU
rPaMOTHOCTH o0yyaroumxcs, GopMUpyeMoil Mpu U3ydyeHUn OHOJIOTHH;

NOHUMaHHE CYUIHOCTH METOJOB IO3HAHHUA, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJB30BaTh IOJlydaeMble 3HAHUS Ui aHanu3a W OOBSCHEHUS SIBICHHM
OKpPY’KAIOIIer0 MHpa M HPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHE JeiaTh OOOCHOBAaHHbBIE
3aKJIIOYEHUsT HAa OCHOBE HAYYHBIX (AKTOB M HMEIOIIMXCS HAHHBIX C LEJIbI0 IOJIy4eHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS JUIsl PELICHUs
po6JeM B peaibHbBIX KU3HEHHBIX CUTYalLlUsX;
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OCO3HAHME IICHHOCTH HAayYHOW JIEATEIIEHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUU 10 OHOJOTUU B COOTBETCTBHH C >KU3HCHHBIMU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaYuMble 71 (OPMHUPOBAHMSI MHUPOBO33PEHHSI OOYHAIOIIMUXCS  MEKIUCIHUILUIMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHSA, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJIbHBIC
yueOHbIe JeiicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIC), 00ECIEUNBAIOIINE
dbopMupoBaHre (PYHKIIMOHATBHONH T'PAMOTHOCTH W COIMAIBLHOW KOMIICTCHIIUH OOYYarOIIUXCS,
CIOCOOHOCTh o0y4Jaronuxcs MCII0JIb30BaTh OCBOCHHBIEC MEXIUCIUTIITNHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUSI MPOrpaMMbl CpEIHEro o001ero oOpa3oBaHUs
JIOJKHBI OTPaXKaTh:

OBi1aieHHe YHUBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH [1€HCTBUSIMU:

1) 6a3oBbIe JOoruvecKue AeicTBUsI:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpUBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TMPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, KilaccuuKanuu, 0O0OOIIEeHHs), PACKPBIBATh CMBICI OHOJOTHYECKHX
MOHSITHI (BBIICATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHIMH);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTH Pe3yIbTaThl ACITEITLHOCTU C TIOCTABICHHBIMU IIEJISIMH;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHS ISl OOBbACHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYyKTHUBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHsS TPOOJIEMBI ¢ YUETOM aHAIHM3a UMEIOITNXCS MaTepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITEITbHOCTH;

KOOPJAMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHUSX pEaJbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NTPU PEHICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TEHCTBUS:
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BJIAJICTh HaBbIKAMHU y4€OHO-HCCIEI0BATEIbCKON U NMPOEKTHOM AEATEIIbHOCTH, HaBBIKAMU
paspenieHus: npoodsieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOOB
peLIeHHs TPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCITIOJIb30BaTh PA3JIUYHBIE BUJBI ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalyy, Npeo0pa3oBaHUI0 U NMPUMEHEHHMIO B YYEOHBIX CUTYalMsX, B TOM 4YMCIE INpH
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIIICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHATUSMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpPOBATh 3aj]ady, BBIJBUTATh
TUMOTe3y €€ pemeHus, HAaXOAWUTh AapryMEHTHI Ui JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIGHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBII MOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JeHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

yMETh TIEPEHOCUTHh 3HAHWS B  TIO3HABATEIBHYI0 M  IPAKTHYECKyl0  00Jactu
KHU3HEIEATEILHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEM, MNpEeJlaraTb OpPUTMHAIbHBIE MOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMBI B 33]1a9H, TOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ unpopmanmeii:

OpPUEHTHUPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
NPECTaBICHUS, KPUTUIECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTb;

(dopMynupoBaTh 3ampoChl M TNPHUMEHSATh pa3IMYHbIE METOJbl NpPH IOHCKE U O0TOOpe
O6uonornyeckoit MHGopMaIu, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBl, TaOIHIIbI, PUCYHKH U IPYToe);

WCIIOJIh30BaTh HAy4YHBIM S3BIK B KA4eCTBE CPEICTBA TpH padboTe C OWOIOTHYECKOM
uHpOpManueil: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTUYeCKHe 3HAKH W CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMH PpACIO3HABAHWUS H 3allUTHl WHpOpManud, HWHHOPMAITHOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menmne:

OCYILECTBIIATh KOMMYHHKAIIUK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJaeMoil TeMbl (YMEHME 3a/1aBaTh BOIIPOCHI, BBICKa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIJIACOBAHHOCTH MO3ULIUH IPYTUX YYaCTHUKOB JIMAJIOTa WIH JUCKYCCHH);
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pacrio3HaBaTh HeBepOajbHBbIE CpEJICTBA OOLIEHMs, MOHMUMATh 3HAUYEHHE COLMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallud, YMETh CMATYATh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aWMOJICHCTBHSA, MOHHUMATh HaMEpPEHUS
JpYTux JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHUS C HMCIOJb30BAaHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eATeILHOCTD:

IOHUMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHON pabOThI IpU
pemeHnn OMoI0rnYecKoi mpooIeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOJEUCTBYS IPU pELIEHUH YUeOHO! 3a/1auH;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, PACIpPElENATh POJH C YU4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOH paboThl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJIEHUE B pPA3IMYHBIX CHUTYyalMsX,
MPOSBIISATH TBOPYECTBO M BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OBi1aieHHe YHMBEPCAJIbHBIMHU Pery/isiTHBHBIMU /1€fiCTBUAMM:

1) camoopranu3amms:

UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UI BBIABICHHMS NpoOJIeM M HUX pEUIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1[EI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYINKAaX IO OTHOIICHUIO K XMBOW INPUPOJAE, CBOEMY 3I0POBBIO0 U 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B O0Opa30BATEIBHOW NEATCIHHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTABJIATH IJIAH PelIeHUs MpoOIeMbl ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (HYOPMHUPOBAHHIO M TIPOSIBICHHUIO IIUPOKOH IPYIAUIIMN B Pa3HBIX 00JIACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLCHKY HOBBIM CUTYyalllsIM, BHOCHTb KOPPEKTHUBBI B JESATCIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIAM;
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BJIAJICTh HaBBIKAMU [103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISl OLICHKU CUTYalliH, BBIOOpAa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npunsiTHE CeOs M APYTHX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OILINOKHY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonaorus» HaydHble 3HAHMs, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEpPHpPETAMUd U MPeoOpa3OBaHUI0 3HAHWM, BHJbI
JESATEIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUN B Pa3IMUHBIX Y4€OHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosoruei. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI 10 roJjaM 00yueHHs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe W pOJIM OUOJOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHITHUN: )KU3Hb, KIETKA,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpEeBpalleHHue DHEPruu), TIoMeocTa3s
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoaykuusi), HacJIe€ACTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jararb OWOJOTHMYECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJibHas JIoTMa MOJeKyJsipHOi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BaunoBa) u yuenus (0 eHTpax MHOrooOpasus U MPOUCXOXKIACHUSI KyIbTYpHBIX pacTteHuilt H. U.
Bagunosa), onpeaensTe rpaHULbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOTO
DKCIIEPUMEHTA, BBIIIBM)KEHHE THUIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIELYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PpEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BEIBOJBI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLICCTBEHHBIEC IPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT U JYKApHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
IPEBpAILCHHs] SHEPTUU B KIETKE, (POTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAJILHOIO PA3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA U1 OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUM, JJIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM )KU3HHU C LIE€IbI0 00eCTIeYeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXKAIOIIUX JIO/EH, COOMIOAEHUS HOPM
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IPaMOTHOTO IOBEJEHHUSI B OKpYXawlleil NpUpOnHOH cpele, MOHMMaHUE HEOOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH U PalllOHAIHLHOTO
[IPUPOIOIOIB30BAHUS;

YMEHHUE pemaTh »3JIeMEHTapHbleé TE€HETHYECKHE 3aJauyd Ha MOHO- M JAUTHOpPHIHOE
CKpeLIMBaHKE, CLIEIUIEHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUI IpeJiCKa3aHusl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOAATh MpaBHia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOIOTMYECKOro
COJIepKAHUA, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUaIIbl), STUYECKHE ACIIEKTHI COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/aBaTb COOCTBEHHBbIE NIMCbMEHHBIE U YCTHbIE COOOIIeHUs, 00o0Imas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOCHHs YydeOHoro mnpeamera «buonorusty ¢ 11 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOrMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/Iep)KaHue OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISIIINS,
reHooHd, SBONIONMS, JBUXKYHIME CHUIbl  ((aKTOpbl) SBONIOLUH, MPUCHOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, JKOJOrHYecKkHe (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKOJoruyeckas nupaMua, ouoreoueHos, ouocgepa;

yMEHUE Wu3/arate Ouosnorndeckue Teopuu (3BomonuMoHHas Teopus Y. lapBuHa,
CHHTETHUYECKAasi TEOPHs SBOJIIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAsiiieBoro cxoactea K. M.
bapa, uepenoBaHus rinaBHbIX HampaBieHud u myted somonuu A. H. CesepioBa, yueHus o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIa/leTh METOJaMH Hay4YHOTO MO3HAHHS B OMOJOIMHU: HAOJIOJEHHE M OIMCaHHE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJyUYEHHBIX DPE3YJIbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOPHii U 3aKOHOB, YMEHHUE JIeIaTh BBIBOBI HA OCHOBAaHUU MOJIYYEHHBIX Pe3yIbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE IPU3HAKN CTPOCHUS OMOJIOTMYECKHX O0BEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOTEOIIeHO30B M 3KOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS KOJIOIMYECKHX (DaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, aHTPOIIOI€HHBIX N3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHX LHUKIOB B
ouocdepe;

yYMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JJIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LI€IbI0 00ECIIeUeHUs
0€30IIaCHOCTH CBOETO 3J0POBbS U 3/0pOBbSl OKPYXKAIOIUX JIOEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJCHHUSI B OKPYXAaOIIEH NPUPONHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH
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UCIIOJIb30BaHUS JOCTUKECHHM COBpEMEHHOM ouonoruu IS paloHaIbHOrO
[IPUPOIONOIB30BAHUS;

YMEHME pellaTh 3JIEMEHTAapHble OMOJOTMYECKUE 3aJaud, COCTaBIATh CXEMbI IEpeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMaxX (LENU MUTaHUsA);

YMEHHE BBINOJIHATH JTAOOPATOpHBIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM | JIa0OPAaTOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHUYECKH OILICHMBATh M WHTEPIPETHPOBATH HHPOPMALHUIO OHOJIOTHYECKOTO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBA
MaccoBOM HMH(OpMAalLlMK, HAYYHO-TIOMYJISIPHbIE MaTepHallbl), paccMaTpuBaTh TII0OaJIbHBIE
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCBMEHHBIE M YCTHBIE COOOMIeHHUs, 0000Imas
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX HMCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 bronorus xax Hayka 2 05 https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
2 JKuBbI€ CUCTEMBI M KX OpraHu3alus 1 1 https://m.eds0o.ru/7f41c292
bubmuoreka [{OK
X i 1
3 MMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 https://m.eds00.ru/7f41¢c292
bubnunoreka LIOK
4 K
VSHEACHTEIILHOCTD [ICTRH 6 https://m.edso00.ru/7f41c292
5 PazmHoOXeHME 1 MHIUBUAYAIbHOE PA3BUTHE 5 1 1 bubmuoreka [IOK
OpraHU3MOB https://m.edso00.ru/7f41c292
6 HacnencrBeHHOCTh M KBMEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bubmmnorexka HOK
OMOTEXHOJIOTHUH https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepeiioe Bpens L L https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KJIACC
KoJuin4yecTBO 4acoB DJIEKTPOHHbIE
HauMeHoBaHue pa3iesoB U TeM nudpoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
NMPOrpamMMblI Beero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
1 IBOIOIHOHHAs OHOTOTHA J 1 https://m.edsoo.ru/7f41cc74
5 BO3HMKHOBEHHE U Pa3BUTHUEC KU3HH Ha 9 05 bubnunoreka LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OpranusMbi 1 OKpyX aromias cpesa S 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fALecTA
bu6nmorexa LIOK
S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
04.09.2023 https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHUS KUBOW IPUPOIBI.
[IpakTuueckas padora Ne 1
2 «Mcnonp30BaHuE pa3TMIHBIX 1 0.5 bubmorexa LHOK
P ' 11.09.2023  https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTHYECKHX 00BEKTOBY
3 buonornueckue cuctemsl, MpoLEcCh 1 bubnuoteka [JOK
U UX U3Y4YCHHE 18.09.2023  https://m.eds00.ru/863e6564
4 XuMU4YeCcKui cocTaB KiIeTku. Boga u 1 bubmuorexa [JOK
MUHEpAJIbHBIE COJIN 25.09.2023 @ https://m.edso0o.ru/863e674e
bu6mmoreka [JOK
5 b . 1
e, COCTaB i CTPOCHHE GekoB 02.10.2023  https://m.edsoo.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 05 bubnnorexka [JOK
KaTaAJIUTUYECKOU aKTUBHOCTH ' 09.10.2023  https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJTU KaTajasbl)»
7 YraeBosasl. JIunumasl 1 bubmuorexa [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
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16.10.2023  https://m.eds00.ru/863e6870
bubmuoreka [JOK
8 Hyxentobsie kuenotsl. ATO 23.10.2023  https://m.edsoo.ru/863e6d5c
9 HcTopus u MeToabl U3yuyeHus bubmmorexa [IOK
kietku. Kinerounas teopust 13.11.2023  https://m.edsoo.ru/863e6e88
10 Knerka kak nienocrHas xuBas
cucrema 20.11.2023
CrpoeHnue 3yKapuoTUYeCKOon
kietku. JlabopaTopHas pabora Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0o.ru/863e6ff0
. 27.11.2023
OakTepHii Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOITpErapaTax u ux
OITHCAHUE
bu6mmoreka [JOK
12 O6MeH BeILIeCTS HH META0OH3M 04.12.2023  https://m.edsoo0.ru/863e766¢
bu6mmoreka [IOK
13 dorocmmres. Xemocires 11.12.2023  https://m.edso0.ru/863e7c98
. bubnuoteka [JOK
14 JHepreTiicckui 0omen 18.12.2023  https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KISTKU. [leneHue
KJIeTku. Muto3. JlabopaToprast
15 pabota Ne 3 «HaOmroneHue Muto3a B 0.5 bubnnorexa [IOK
25.12.2023  https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOPEITKa JTyKa Ha
TOTOBBIX MUKpPOIIpEapaTax»
16 buocuntes Oenka. Peakimst bubmuorexa [JOK
MaTpUIHOTO CHHTE3a 15.01.2024  https://m.edso0o.ru/863e796e
17 Tpancnsus — 6uocuHTe3 Oenka bub6nuorexa [IOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
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22.01.2024  https://m.edsoo.ru/863e796e
18 Hexknerounsie (hopMbl KU3HH — bubnmoreka [JOK
BUPYCHI 29.01.2024 = https://m.edsoo.ru/863e7540
bubmuoreka [JOK
19 o Am. .
OPMBbI Pa3MHOKEHHSI OPTaHU3MOB 05.02.2024 https.//m eds00.ru/863e81h6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meitos 12.02.2024  https://m.edso0.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE TOJIOBBIX
kieTok. Omno10TBOpEHHE.
21 Jlaboparopuas padota Ne 4 05 bubnnoreka [JOK
«M3yueHne cTpoeHus MOJIOBBIX ' 19.02.2024  https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax
99 WNHnuBuayanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHU3MOB 26.02.2024  https://m.edsoo.ru/863e8436
93 I'enetnka — Hayka o bubnnorexka [JOK
HAaCJEACTBEHHOCTH U U3MEHYUBOCTH 04.03.2024  https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTU HACIIEIOBaHUS
24 MIPU3HAKOB. MOHOTHOPHUIHOE bubmorexa [JOK
P ' P 11.03.2024  https://m.eds00.ru/863e8878
CKpEIIUBaHUE
0 o€ CKpe aHue. 3aKo
55| messmmons maonom BuSmrorexa LIOK
A 18.03.2024  https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE Hacle0BaHUE
26 npusHakoB. JlJabopaTopHas pabora 05 bubnuoreka [IOK
Ne 5 «M3y4enne pe3yabpTaToB ' 01.04.2024  https://m.eds00.ru/863e8c60

MOHOTHOPHUIHOTO W TUTHOPUTHOTO



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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CKpeUIMBaHUA y Ap030(uiIsl Ha
rOTOBBIX MUKpOIIpenapaTax»

97 I'eneTuka moma. HacnenoBanue 1 bubmuorexa [JOK
MPU3HAKOB, CIETUIEHHBIX C MOJIOM 08.04.2024 | https://m.edsoo.ru/863e8c60
H3menunuBocTh. HeHacnencrBeHHas
M3MEHYMBOCTh. JlabopaTtopHast

98 pabota Ne 6. 3yuyenue 1 05 bubnmoreka [JOK
MOAU(GUKAITMOHHOW U3MEHYHBOCTH, 15.04.2024  https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BApUALIMOHHOTO Psa U
BAPUALIMOHHON KPUBON»

HacneacTBenHnass ©'3MEHYUBOCT.

29 Jlaboparopnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHanu3 MyTalui y 1po30(huisl Ha 22.04.2024  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIapaTax»

bu6mmoreka [IOK

30 Peteriica wenosexa 1 29.04.2024 = https://m.edsoo.ru/863e8d78
PesepBubIiil ypok. O6006111eHNE TTO

31 TeMe «HaciencTBeHHOCTE U 1 06.05.2024
W3MEHYMBOCTH OPTraHU3MOBY

32 CenexIius KaKk HayKa ¥ IMpoIiece 1 bubmmorexa [JOK

13.05.2024  https://m.eds00.ru/863e9214

33 MeToabl U JOCTUKEHUS CETEKITUN 1 bu6mmorexa [IOK
pacTeHHi U KUBOTHBIX 20.05.2024  https://m.eds00.ru/863e9214

34 buoTexHonorus kak orpacib 1 bubnuorexa [JOK
MIPOM3BOJICTBA 27.05.2024 | https://m.eds00.ru/863e9336

OBILIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME
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11 KUIIACC
KosnuuyectBo 1yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa [JOK
t A i https://m.edsoo.ru/863ea20e
5 Hcropus pa3Butus npeacTaBieHUR 1 bubnuorexa [JOK
00 3BOJIIOLUU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 M 1
HKPOIBOIIOHA https://m.edsoo.ru/863e9cle
[Tomymsius Kak sIeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 HI2160 ];To HI:B.}I abora JI\JI'O 1 1 0.5 bubmmorexa [OK
patopHaip B ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBIOKy1IME CUITBI (RJIEMEHTapHbIE 1 bubnnorexka [HOK
(baxTOpBI) IBOIIOLUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 E 0 1
CTCCTBEHHBI OTOOP 11 €ro popMI https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BHU000pa3oBanue. JlabopatopHas 1 05 bubnmuotexa [JOK
pabota Ne 2 «Onucanue ' https://m.edso0.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepay»
8 Hanpasnenus u nytu 1 bubmuotexa [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
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MAaKpO3BOJIFOLIMA https://m.edso00.ru/863e9cle
9 HeobOpatumocTs 3BOIIONINH
10 Ucropus xu3nu Ha 3emiie 1 METObI
e€ U3yyeHUst
1 ['unoTre3sl MpOUCXOXKACHUS KU3HU bubnnoreka [HOK
Ha 3emie https://m.edsoo.ru/863ea5a6
PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnuorexa [JOK
12
nepuojiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tallbl BOIIOLUU
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
[IpaxTuueckas padora Ne 1 bubnnorexa [HOK
13 0.5
«M3ydyeHre HCKOIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cucTema bubnuoteka [JOK
OpraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubmorexa HOK
https://m.edso0.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnuoreka [IOK
aAHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLNU
YyeJoBeKa
18 UenoBeyeckue pachl U MPUPOTHBIE bubnmuotexa [JOK
aJlanTaly 4YeIoBeKa https://m.edsoo.ru/863eaea2
PeseprubIil ypok. O600611eHNE 1O
19 TeMme «BO3HMKHOBEHHE U Pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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Cpenbl OOUTaHUS U SKOJIOTHYECKUE

bu6mmoreka [IOK

21 (baxTopsl https://m.edsoo.ru/863eafec
AOGuoTtndeckue HakTopsbl.
JlaGopaTopHas padota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
22 pacTeHui U3 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmoreka [IOK
23 buomieckue daxTopu https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuueckast pabora
24 Ne 2 «[Toncuér mioTHOCTH 0.5
TIOMYJISIIIAIA pa3HbIX BUOB
pacTeHui)
o5 Coo01ecTBa OpraHu3MOB — bubnuoteka [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHNE CUCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) https://m.edso00.ru/863eb46a
OCHOBHbBIE MIOKA3aTeNN IKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUJIbI. bubmmorexa [TOK
. https://m.eds00.ru/863eb5fa
CaoiictBa sxocucteM. Cykieccust
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmuotexa [JOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
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ounochepsl https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001IEHUE TEMBI

34 «Co00111ecTBa M SKOJIOTUIECKHE 1
CUCTEMBD»

OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Aurmiickuit s361K, 10 xnace/ bapanosa K.M., ymu /1., KonsinoBa B.B. u
npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»
 buonorus, 11 xknacc/ benses [I.K., bopogun I1.M., dsimmmui I'.M. u npyrue;
nox penakuueit bensera JI.K., JIpimiuna I'.M., AkiimonepHoe o011ecTBO

«3narenbctBO «lIpocBenieHne»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

JOKYMEHT HNOAINMUCAH 3JEKTPOHHOU NOANUCHIO
HOAJIHUHHOCTD TOKYMEHTA HE IOATBEPK/IEHA.

< : IMPOBEPEHO B ITPOTPAMME KPUIITOAPM.
nmoAInuChH
O6wwmii cTaTyc noanucm: Mognucn matemaTUyeckn KOPPEKTHbI, HO HET NOJIHOTO LOBEPUA K OAHOMY
WA HECKONBbKUM cepTUdMKaTamM NoanmcK
Ceptudukar: 078C09D2C05476DC28079A2E5048FF95
Bnapeneun;: MYHULIMNANBHOE KA3EHHOE OBLLIEOEPA3OBATE/IbHOE YYPEXAEHME

"CPEOHAA OBLLEOBEPA30OBATE/IbHAA LLUKONA" C.®OPO/TIOBKA
NAPTU3AHCKOIoO MYHULUMNANBHOIO PAVlOHA, BoWKo, TaTbAHa
BopucosHa, prim.buh@mail.ru, 252401776521, 2524005715, 07034615838,
1032501024577, MYHULIMNANIbHOE KA3EHHOE OBLLEOBPA3OBATE/IbHOE
YYPEXOEHUE "CPEAHAA OBLLEOBPA3OBATE/IbHASA LLUKOJA"
C.®PONOBKA NMAPTU3AHCKOTO MYHULIMMA/IBHOTO PAMOHA, AnpekTop,
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