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INOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpaMMbl MO OHMOJOTHH TEOPETUYECKYI0 OCHOBY JJISI ONpPE/IEICHUs
NOIXO0M0B K (OopMHpOBaHUIO cojepxkaHus ydeOHoro mnpeamera «buomorus» cocraBuiIu:
koHuentyainbHble nojoxenus @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COIEpyKaHMs,
pe3ynbTatoB 00ydyeHUs M TpeOOBaHMM K YPOBHIO MOJATOTOBKH BBIMTYCKHHKOB, IOJIOKEHUS 00
O0IMMX LEISIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETrO
obmero obpaszoBanus B Poccuiickoit deneparum, a TakKe MOJOKEHHS O crienupuke OMOJIOTHH,
e 3HAYCHWU B TO3HAHMM >KUBOH MPHUPOJBI M OOECHEeUeHHH CYIIECTBOBAHMS YeJIOBEYECKOTO
oOmectBa. CorylacHO Ha3BaHHBIM ITOJIOKEHUSIM, OIpe/eNieHbl OCHOBHBIC (DYHKIIMH MPOTPaMMbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Gmonoruu JaT MpencTaBiIeHue O LesX, 00 o0mel cTtpaTeruu o0ydeHus,
BOCIIMTAHMUS M Pa3BUTUS O0O0ydYarolIMXCs cpeAcTBaMHU ydyeOHoro mnpeamera «buomnorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpPY, paclpeieieHue o
paszenaM M TeMaM, PEeKOMEHJYeMYIO IOCIIeI0BAaTeIbHOCTh U3Yy4eHHUs y4eOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTEIbLHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaronuXCsl.

B nmporpamme 1o OHONOTMHM TaKKe YUYUTHIBAIOTCS TpPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MpPEeIMETHBIM pe3ylibTaTaM oO0ydeHuss B (OpPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHOMN AEATEIbHOCTH/y4eOHBIX NEHCTBUN 00yUYaIOMIUXCs 1O
OCBOCHHIO COJICPYKAHUS OMOJIOTMYECKOTO 00Opa30BaHMUs.

B nporpamme no Ouonorun (10—11 kmaccel, 0a30BbIi ypOBEHb) peaaM30BaH MPUHIIUII
IIPEEeMCTBEHHOCTH B HW3Yy4YeHMHM Ouonoruu, Onaromaps dYeMmMy B Heill mIpocMaTpuBaercs
HANpaBJICHHOCTh HAa Pa3BUTHE 3HAHHM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIM  JHMYHOCTH, DSKOJOTUYECKOIO  MBILIUICHHUS,
NpEeACTaBICHUNA O 370pOBOM oOOpa3e KHU3HH U OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupogHoit cpene. [losTomy Hapsigy ¢ u3ydeHHEM OOIEOMOIOTHYECKUX TEOPHM, a TakkKe
3HAaHUH O CTPOCHUHU KHUBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IPOLIECCOB B MpOrpaMMe IO OWMOJOTMM YZEJIEHO BHUMAaHUE HCIOJIb30BAHUIO IOJYYEHHBIX
3HAHUH B MOBCEIHEBHOM JKMU3HU JUI PEILICHHs MPUKIAIHBIX 33/1a4, B TOM YUCIe: MPO(UIAKTHKH
HACJIEICTBEHHBIX ~ 3a00JIeBaHUN  4YelloBeKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHUS,
000CHOBaHMS PKOJIOTHMUYECKH LIEIecO00pa3HOro MOBEACHUS B OKPY)KAIOLIeH MPUPOAHOI cpere,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM NEATEIbHOCTH YeNOBeKa Ha COCTOSHHUE NPUPOJIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMAaHMs K MPHUKIAIHON HamnpaBIeHHOCTH Y4eOHOTrO
npenMera «buosorus» MpoAUKTOBAHO HEOOXOIMMOCTHIO OOECIeUeHHs YCIOBUM ISl pelleHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTHYECKOT0 00pa3oBaHusl, KOTOpas Mpeanoaraet
dbopMupoBaHrue y OOYyYaroIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K U3MEHEHUSM JTMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHMMaeT BaxHoe Mecto. OnHa
oOecrieunBaeT (popMupoBaHHe Yy OOYYaIOMIMXCS MPEACTABICHUH O HAaydyHOW KapTHHE MHDA,
pacmupsieT ¥ 00001IaeT 3HaHUS O KUBOU MPUPOJE, €€ OTIMUNTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W 5BOJIIOLWHU, CO3AAET YCIOBHS JUIA: TIO3HAHUS 3aKOHOB MXHBOW TPUPOJBI,
dbopmupoBanus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3JI0POBOTO M Oe30macHOTO oOpasa
KHU3HH, YKOJIOTUYECKOTO MBIIIUICHUS, [IEGHHOCTHOTO OTHOLICHHUS K ’KMBOH NMPHUPOJIE U YETIOBEKY.

bonbuioe 3HadeHwe OWONOTHs MMEET TakKe JJs pEeIIeHUs BOCHUTATENbHBIX W
Pa3BUBAIOIIMX 3a/1a4 CPEJAHEro oobmero oopa3oBanus, counanu3anuu odydaronmxcs. Mzyuenue
ouosorun obecrieunBaeT YCIIOBHS TUTSt dbopmMupoBaHUs WHTEJUICKTYaJIbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HAaBBIKOB, 3CTETHMUYECKOW KYIBTYpHI, CIIOCOOCTBYET
MHTETpay OUOJOrMYECKUX 3HAHUN C MPEJCTaBICHUSIMH U3 APYTUX Y4YEOHBIX NPEAMETOB, B
YaCcTHOCTH, (PU3UKHU, XUMHUH U reorpaduu. HazBaHHbIE OJ0XKEHUS O MPEAHA3HAYEHUN y4eOHOTO



npeamera «bUONOTHS» COCTaBUJIM OCHOBY Ul OIPENENIEHUS IOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COAEP KAHMUS, ITPEICTABICHHOIO B TPOrpaMMe 0 OUOJIOTHH.

OTt60p conepkanust yaeOHOTo TipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O0yYaroIIUecs TOJIKHBI
OCBOMTH 3HAHMS M YMEHHs, 3HAUUMbIE Ui (OpMUPOBaHUS OOIIEH KyIbTYphl, ONpEAesSIoNne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpYKaIOIEeH TNPUPOJHON cpere, BOCTpeOOBAaHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKON nesTenbHOCTH. Ocoboe MecTo B ATOW CHUCTEME 3HAaHUN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHus, KOTOphIE CIyKaT OCHOBOM g (QopMHUpOBaHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBCHHO-HAy4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OPUEHTANMAX JTUIHOCTH, CTIOCOOCTBYIOMINX TYMaHHU3AIIMN OMOJIOTHYECKOTO 00pa30BaHus.

CrpyKkTypupoBaHHE COJepXkKaHUs y4yeOHOro Marepuana B HporpaMMme Mo OHOJIOTHU
OCYIIECTBJIEHO C YYETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOU TNPUPOABI, O €€ YPOBHEBOM OpraHM3aluyd U HBOJIOLUU. B COOTBETCTBUU C 3TUM B
CTpYKType ydeOHoro npeamera «buomnorus» BblIEIEHBI CIEAYIOUINE COAEp)KaTeIbHbIe JTUHUU:
«buonorus kak Hayka. MeTo/lbl HAYYHOTO MO3HAHU», «KieTka Kak OMoioruyeckas CUCTEMay,
«Opranusm Kak Ouonoruyeckas cuctemay, «CuctemMa ¥ MHOrooOpazue OpraHM4ecKoro MUpay,
«OBOJIIOLINS JKUBOM MPUPOABI», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTI».

[lenp u3ydenust yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJaJICEHHE
00y4aromMMHUCs 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHM3allUU >KUBBIX CHUCTEM
pPa3HOTO paHra v NpuoOpEeTeHHEe YMEHUN HCIIONIb30BaTh 3TH 3HAHUS JUIsSl TPAMOTHBIX JIEUCTBUH B
OTHOIIEHUH OOBEKTOB KUBOI MPHUPOJIBI U PEIICHUS PA3IHUHBIX KU3HEHHBIX IPOOIIEeM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTcsl pelICHUEM CIeIYIOIUX 3a/1a4:

OCBOEHHE OOYYalOIIMMHCS CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOpUSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpPaBUJAX, CIY)KAIIMX OCHOBOH It (HhOpMUPOBaAHHS
MPEJICTAaBICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOAaX HAay4YHOIO IO3HaHUS,
CTPOCHUHU, MHOT000pa3sMH M OCOOCHHOCTAX >XHBBIX CHUCTEM pA3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBaHUSIX B OMOJIOTHY;

¢dopmupoBaHre y 00y4aromUXcs IMO3HABATEIbHBIX, MHTEIJICKTYAJIBHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B Mpollecce aHaIM3a JJaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3TJISOB,
UAEH U OIXO00B K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alUHy;

CTAHOBJICHHE Yy oOOydJarommxcsi oOmeld KyJabTypbl, (DYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHH OOBACHATH M OLICHUBATH SIBJICHUS OKPY)KAIOLIET0 MHpa XKMBOM MPUPOJBI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJYYCHHBIX PU U3y4YEHUU OUOJIOTHH;

dbopMupoBaHHe Yy OOYYAIOMIMXCS YMEHHH WILTIOCTPHPOBATh 3HAYCHUE OMOJIOTHYECKHX
3HAaHUW B MPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIHUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHMS YEIOBEKOM JKHBOW MPHUPOJBI,
HE00X0IMMOCTH OEpEXHOTO OTHOILICHHUS K HEH, COOTIOACHUS STHUECKUX HOPM IIPH MPOBEICHUH
OHMOJOTHYECKHUX UCCIIEIOBAHMUI;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM NSl MOBBIIICHUS YPOBHS 3KOJIOIMYECKON
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE TPHOOPETEHHBIX 3HAHWUM W YMEHUH B TOBCEJIHEBHOM J>KM3HU JUISL OLECHKU
MOCJIC/ICTBHIM CBOEHW JEATEILHOCTH IO OTHOIICHHIO K OKpYXKarolel cpene, cOOCTBEHHOMY
3JI0pOBbI0, 00OCHOBAHHE U COOIIOICHHE Mep MPO(PUIAKTHKH 3a00IeBaHHA.

B cucreme cpeanero oOmiero oopazoanusi «buosiorus», nzydyaemas Ha 0a30BOM ypOBHE,
SABISICTCS O00S3aTENbHBIM YUEOHBIM NPEIMETOM, BXOJAAIIMM B COCTaB IPEIMETHOH 001acTh
«EcTecTBeHHO-HAyUYHBIE [TPEIMETHI».

s u3yyenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEr0 OOIIEero 0Opa3oBaHMs OTBOIUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEP)KXAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U IPYTHMHU
€CTECTBCHHBIMU HayKaMH, (uiocopuei, 3TUKOW, ICTETUKOW W mpaBoM. Poibs Ouosnoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYECKUX HAYK.

MeTop1 TO3HAHUS KUBOU MPHUPOABI (HAOII0IeHUE, SIKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHUE,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).

JdemoncTpanum:

[Moptpersr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIIBI.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

[IpakTtuueckass pabora Ne 1. «lcmonb3oBaHWE pa3IMUHBIX METOAOB TPH H3YYCHUH
OMONOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aI U,

JKuBbie cuctembl (OMOCHMCTEMBI) KakK TMpeAMET U3ydeHUs Ouonoruu. OTIuYHe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CgoiicTBa OuocucteM U HX pa3zHooOpasue. YPOBHH OpraHU3alMH OHOCHUCTEM:
MOJIEKYJISIPHBIM,  KJIIETOYHBIM,  TKAHEBBIM,  OpPraHW3MEHHBIM,  MOMYISLUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTHYECKHH ), OMOChHEpPHBI.

JdemoncTpanum:

Tabmumpl 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «YPOBHU OpraHU3AIMU KUBOU
MPUPOIBI.

O6opynoBanue: moaenb Mosekysl JTHK.

Tema 3. Xumuveckuii cOCTaB H CTPOCHHE KJIETKH.

XAMHMYECKUH  COCTaB  KIETKM.  XUMHYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTBHI,
MHUKpO3JeMeHTh. Bojia 1 MuHepalibHbIE BEILIECTBA.

OYHKIMK BOJABl M MHUHEPAJbHBIX BemlecTB B kieTke. [loanepikaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHre 0€IKOB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHumbIe
U 3aMEHHUMBIC AMHHOKUCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPBI OEIKOBOU
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W 4YETBEpTUYHAs CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIUNU OEIKOB.

®depmeHThl — OmoJornueckue kKaramuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyocrparHas  crenuduuHocts. Kodepmentsl. Burtammubl.  Otiauuust  pepMeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aTOPOB.

YrneBoapl: MOHOCAaxapu bl (TIIOKO03a, prubo3a U 1e30Kcupud03a), qucaxapuibl (caxaposa,
JAKTO3a) W ToJucaxapuibl (KpaxMmaj, TJIMKOTEH, Ie/UII0Io3a). buonorndeckue GyHKIIHH
YIJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, GochomunuaAbl, CcTepounbl. [ 'uapodguibHO-THAPOGHOOHBIE
cBoiicTBa. buonorndeckue ¢ynkiuu aununoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMHUAOB KaK
HUCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneornasl — MOHOMEpB! HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkmun JIHK. Crpoenne m ¢ynkmum PHK. Bumer PHK. AT®: crpoenue u
byHKINN.

[utosmoruss — Hayka o kjerke. KietouHas Teopuss — mpuMep B3aUMOJACHCTBHS HUIIEH U
(dakToOB B HAYYHOM MO3HAHUHU. MeTOIbI H3y4eHUS KICTKH.

Knetka kak nenoctHas >kuBasi cucrema. OOIiye Npu3Haky KJIETOK: 3aMKHYTasl Hapy>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a Oerka.



Tumel KIETOK: JyKapuoTHYecKas U mpokapuotudeckas. OCOOCHHOCTH CTPOCHUS
MpoKapruoTHUecKor kiaeTku. Kietounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIILHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIHUKC, MX (YHKIUH.
[Ina3maruveckass memOpana, e€ cBoicTBa W ¢yHKuuu. LluToruiasma m e€ oOpraHOMABL
OnnomemOpannbie opranoubl kietku: JI1C, ammapar ['omasmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOWAbl KJIETKH: MHUTOXOHJPUH, TutacTuiabl. [IpoucxokaeHue MUTOXOHAPUM U TIIACTH.
Buner mnactun. HememOpaHHble OpraHouAbl KJIETKU: PUOOCOMBI, KIIETOUHBIA LEHTP, LIEHTPUOIIH,
PECHUYKH, KTyTUKU. DYHKIIUN OpraHOUIO0B KJIETKU. BKiItoueHus.

Snpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sapa: saepHas 000JI04Ka, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcHopT BEIIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIsanu, M. llIneitnen, P. Bupxos, Ix. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnipenesieHne XUMHYECKHX JJIEMEHTOB B  HEXKHUBOW MPUPOAE»,
«PacrnpenenieHue XMMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAE.

Tabmuel u cxembl: «llepuonuyeckas Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTes Oenkay, «CTpoeHrne MoJIeKyibl 6enka», «CTpoeHne GpepMeHTay,
«Hyxnennoseie kucnotel. [JHK», «Ctpoenue monexkynsl ATO», «CTpoeHne 3yKapuoTHYECKOM
KJeTkn», «CTpoeHue XKUBOTHOM KIeTKn», «CTpOeHHE pPacCTUTENIbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUUECKOHN KIIETKN», «CTpOEHUE A1pa KIETKH», «Y TIIEBOABDY, «JIMIUIb.

ObopynoBaHue: CBETOBOW MMKpPOCKOI, 00OpyIOBaHUE Uil NPOBEACHHS HaOIIONCHUM,
U3MEpPEHUi, SKCIEPUMEHTOB, MUKPOIpENnapaTbl PacTUTENbHBIX, )KUBOTHBIX U OaKTepHaIbHbIX
KJIETOK.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

JlaboparopHast pabotra Ne 1. «M3ydeHHe KaTaTHUTHYECKON aKTUBHOCTH (pepMeHTOB (HA
pUMepe aMHJIa3bl WA KaTaaasbl)y.

JlaGoparopHasi pabora Ne 2. «M3ydeHHE CTPOCHHS KIETOK PACTEHHH, >XMBOTHBIX WU
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHEY.

Tema 4. /KuzHeaeATeIbHOCTH KJIETKH.

OOmeH BemecTB, WIM MeTabonu3M. Accummisanus —(TUIaCTHYECKUHW  OOMEH) |
JTUCCUMMIIALIUS (SHEPreTUYeCKHii 0OMeH) — IBe CTOPOHBI €AMHOTO Mpolecca MeTabonusma. Poib
3aKOHOB COXPAaHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIH U rereporpodubiid. Ponb depmenToB B 0OMeHe
BEILECTB U MIPEBPAILICHUHN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas Haszbl (orocuHTeza. Peakuuu ¢doTocuHTE3A.
DddexkTuBHOCTL hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HHU Ha 3emuie. Briusaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PAaCTCHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAUYCHWE XEMOCHHTE3a /I KU3HH Ha
3emue.

DHepreTuyeckuidi oOMEH B  KJeTKe. PaciieruieHwe  BeIecTB,  BbIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl YJHEpreTudeckoro oomena. [ nukonus. bpoxxenue u
ero Buabl. KucnopogHoe oOkucieHHe, WIM  KJIETOYHOE  JbIxaHue. OKHUCIUTENIbHOE
dochopmmupoBanre. IPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakimun marpuuHoro cuHTe3a. ['eHermueckas wuHpopmanus u JIHK. Peanuzarus
reHeTH4ecKoi nHpopMau B KieTke. ['eHeTHuecKuil Ko M ero CBOWCTBA. TpaHCKPHUILUA —
matpuuHblid cuate3 PHK. Tpancnsuus — 6uocunTe3 Oenka. Dranbl Tpancasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oernka.

Heknerounsie Qopmbl xku3HM — BHpPYChL. Mcropuss oTkpeitus BupycoB (/1. U.
NBanoBckuif). OcoOOEHHOCTH CTPOCHHS M )KHU3HEHHOTO IHUKJIA BUpYcoB. bakrepuodaru. bonesau



pacTeHuil, >)KUBOTHBIX M YEJIOBEKA, BhI3bIBa€MbIEe BUpycaMu. Bupyc ummyHonedunura yenoBexa

(BUY) — BoszOymurens CIIM/la. OOpatHas TpaHCKpPHUIIUSA, peBEepTa3a W HHTErpasa.
[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHU.
JdemoncTpanum:

optpers: H. K. Konpuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpt w  cxembl: «Tunel  nmutanus», «Metabomusm»,  «MUTOXOHIPHSY,
«DHepreTrueckuii 0OMen», «Xiopormacty, «Dotocunrtes», «Ctpoenune [IHK», «Ctpoenue u
dbyHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenka», «[eHernueckwit kom», «Bupycsm,
«bakrepnodarn», «Ctpoenne wu xu3HeHHbId 1MKn Bupyca CIIMa, Oakrepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: monenu-anmiankayuu «Yasoenue JIHK u tpanckpunims», «buocuntes
oenkay, «CTpoeHHUE KIETKU», MoJienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe M MHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Kierounslii 1WKJI, WM >KU3HEHHBIM HHMKI KiIeTku. MHTepdaza m murtos. Ilpomeccsr,
npoTekaromue B uHTEepdasze. Permnmukanus — peakuus marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapuOTHUIl. J[MIUIOWTHBIA W TAlUIOWIHBIA XPOMOCOMHBIC
HaOopbl. XpoMatuasl. L{uTonornueckne OCHOBBI Pa3MHOXKEHUS U WHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne wnerkn — muto3. Cramuu murtosa. Ilpouecchl, mpoucxonsiive Ha pa3HBIX
CTaAUsAX MUTO3a. BUOIOrMYeCcKuii CMBICII MUTO3A.

[IporpamMmmupyemas rubensb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHuM3MOB: Oecrosioe U moyioBoe. Buabl  Oecnonoro
Pa3MHOXXCHHUS: JIeJICHHE HAJIBOE€, TTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEre€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIOIOrO.

Meiio3. Craguu meiosza. [Iporeccel, nmpoucxoasume Ha cragusx Mmenosa. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonoruueckuii CMbICI U 3HaYE€HUE MEH03a.

l'amerorenes — mporiecc 00pa3oBaHMsI MOJIOBBIX KIIETOK y KUBOTHBIX. [10JIOBEIE JKEIe3bl:
CEMEHHHUKHU U sSMYHUKH. OOpa3oBaHME W PAa3BUTHE MOJOBBIX KIETOK — ramer (CIepMarTo30H,
SIMIIEKJIETKA) — crhepMaTtoreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SUIEKIETOK |
criepmaro3ouoB. OmnogorBopenue. [laprenorenes.

NunuBuayanpbHOe pa3BuTHE (OHTOTEHE3). DMOpPHOHANbHOE pa3BuTHE (IMOpHOTEHE3).
Ortanbl 3MOPHOHATIBHOTO PA3BUTHUSL Y IMO3BOHOYHBIX >KMBOTHBIX: JApPOOJIEHHE, TracTpyJsLus,
opranorenes. [ToctoMOproHaNbHOE pa3BUTHE. THIBI MOCTIMOPUOHATIBFHOTO PA3BUTHS: MPSIMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusHMe cpeipl Ha pa3BUTHE OPraHu3MoOB, (AaKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHA.

JdemoncTpanum:

Tabmuubl u cxembl: «@OpPMBI pa3MHOXKEHHS OPTaHU3MOBY, «/[BOITHOE OIUIONOTBOpEHUE Y
IBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHHE pacTeHuil», «JleneHue KIETKH
Oaktepuii», «CTpoeHUE TMOJOBBIX KIETOK», «CTpOCHHE XpOMOCOMBI», «KIETOUHBINH ITUKI,
«Permmukanus JJHK», «Mutoszy», «Mehosy, «IIpsMoe u HenpsiMmoe pa3BUTHE», «l'ameToreHes y
MJIEKOMUTAIOIINX U YesloBeKa», «OCHOBHBIE CTA/IMU OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOI, MHUKpormpenaparsl «CrepMaTo30HIbl MIIEKOMUTAIOLIET0»,
«Siueknerka wmuekonuTarouiero», «KapuokuHes B KJIETKax KOpEIIKAa JyKay», MarHUTHas
Moaenb-anrukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBL.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaGopaTtopnas pabora Ne 3. «HaOmroeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIpENapaTax.



Jlaboparopnass pabotra Ne 4. «V3yueHue CTPOEHUS IIOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpenmMer u 3amaum reHeTUKU. Mcropuss pa3BUTHUS TEHETUKH. Poiib LHUTOJNOTMH U
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKHU. BKIIag poCCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTolbl TEeHETUKH (TMOPHUI0JIOrMYECKU, LHUTOT€HETUYECKUI, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKHE MOHATUA. | 'eHeThueckasl CMMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIMBaHUH.

3aKOHOMEPHOCTH  HAacleAOBaHUs  MPU3HAKOB, ycTaHoBieHHble [. Mennaenem.
MonorubpuaHoe CKperuBaHue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO MokoJieHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. ['munote3a uyucrtorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe  CKpeniuBaHWe. 3aKOH HE3aBHCHMOTO  HACIEAOBaHUS  MPH3HAKOB.
[{uToreHeTHyecKkne OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIOLIEe CKpEIlMBaHUE.
Hcnonb30Banne aHATH3UPYIOMIETO CKPEITUBAHUS IS OTPEACIICHUSI TeHOTHITA OCOOH.

CueruieHHOe HacnefoBaHue Tmpu3HakoB. PaGora T. Moprana 1o CICTUICHHOMY
HacJe10BaHuI0 TeHoB. HapylieHue clerienus TeHOB B pe3yIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKHne KapThl.

I'eneruka nosna. XpoMOCOMHOE OIpe/eieHue mnoia. AyrocOMbl U MOJOBbIE XPOMOCOMBI.
['omorameTHele W rereporaMeTHble opraHu3Mbl. HacienoBaHue NpPU3HAKOB, CUEIJIEHHBIX C
MOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAcleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTU. XapaKTEpUCTHKA MOIUPHUKAIIMOHHONW H3MEHYHBOCTH.
Bapuanuonssiii psig u BapuandoHHas kpuBas. Hopma peakuun npuszHaka. KojqnuecTBeHHbIE U
KaueCTBEHHBIC TIPU3HAKU U X HOopMa peakuuu. CBoicTBAa MOANPUKANIMOHHONW N3MEHYNBOCTH.

HacnencTBenHas, iy reHOTUNUYECKasi, N3MEHUYUBOCTh. KoMOMHATHBHAS W3MEHUNUBOCTD.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOMHATHBHOW WM3MEHUMBOCTH. MyTallliOHHAs
u3MeHYuBOCTh. Kiaccudukanuss myranuid: reHHble, XpOMOCOMHBIE, I'eHOMHble. YacToTa u
NPUYMHBI MyTalii. MyTareHHnbsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIIEICTBEHHOU
n3menurBocty H. M. BaBunosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoseka. Kapumorun denoBeka. OCHOBHBIE METOJbl TE€HETHKU YeEJIOBEKa:
TeHEAIOTUYECKUH, OJIM3HENOBbIM, IUTOTCHETHUYECKUN, OHOXUMHUYECKUH, MOJIEKYISIPHO-
reHetudecknid. COBpEMEHHOE OIpEeAeNICHHEe TEeHOTHUIIA: ITOJHON€HOMHOE CEKBEHHUPOBAHME,
TeHOTUIIUPOBaHKEe, B ToM uucie ¢ momoimipio I1I[P-ananusa. HacnencTBeHHble 3a0o0neBaHus
yelloBeKa: TreHHble Ooyie3HH, OO0JIE3HM C  HAClEACTBEHHOW IPeapacrnooKEeHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaTHdeckne W TeHepaTUBHbIE MyTanud. CTBOJOBBIC KIETKH.
[TpunuMnBl 310pOBOrO 00pa3a KU3HHU, AUATHOCTUKH, MPOPUIAKTUKYI U JICYCHHUS] TE€HETUYECKUX
Oone3Hell. MeaMKO-TeHEeTUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEAMIMHCKOM TEHETHKH B
MPEIOTBPALICHUH U JICUEHUU TeHeTHYEeCKUX 3a00JIeBaHU YeTTOBEKa.

JdemoncTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAaHUE U €ro LUTOT€HETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOT€HETUYeCKass OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«durubpunnoe ckpeuBanuey, «lluTomornyeckue OCHOBBI AUTHOPUIHOTO CKpEIIMBAHUSI,
«Mero3y, «B3anmMoneicTBUE allIeNIbHBIX T'€HOBY, «l'€eHeTuuecKkrne KapThl PaCTEHUM, )KUBOTHBIX
u 4yenmoBekay, «['eHetuka monay, «3aKOHOMEPHOCTH HACIENOBAaHUS, CIEIUICHHOTO C IOJIOM»,
«KapuoTunsl YenoBeka ¥ IKHBOTHBIX», «Bumbl wu3MeHunBoCcTHY», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gaxropay, «['eHeTHKa Tpynn KpoBu», «MyTalliOHHas
U3MEHUYHBOCTbY.



Ob6opynoBanue: MoAeTU-aNIUIMKauu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMUHHUpOBaHHE», «/lurnbpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI H
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPbUIbEB U OKPACKU Tena), repdapuid
«["opox moceBHOW.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaGopaTtopnast pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO M JUTHOPHUIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MHKPOIPEIIapaTaxy.

JlaGopaTtopnast pabora Ne 6. «3ydenne MoaupuKaIMOHHOW W3MEHYMBOCTH, TOCTPOCHUE
BAapUALMOHHOTO Psi/1a U BAPUALIMOHHON KPUBOI».

JlaGopatopnass pabora No 7. «AHamu3 wMyTanmwii y Apo30riibl HAa TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuueckas padota Ne 2. «CocTaBiieHHE U aHATIU3 POJIOCIOBHBIX YEIIOBEKA.

Tema 7. Cesekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa W Mmpouecc. 3apoKICHHUE CEIeKIMU U ToMecTukamus. Yuenue H. M.
BaBuioBa o meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTps
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPOAA, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIMUA. MacCOBBI U WHAMBHUIAYAIbHBIH OTOOPHI B CEIEKLIUU
pacTenuii U KUBOTHBIX. O1leHKa 3KcTepbepa. bin3KkopoacTBEHHOE CKpelIMBaHUE — UHOPUAMHT.
Uucras nuHUsA. CKpelMBaHUWE YUCTBIX JHHUNA. [erepo3uc, wim ruOpuaHas Cuia.
Hepoacrsennoe ckpemuBanue — ayrOopuaunr. OtnanéHHas ruOpuauzanus U e€ YCHeXH.
HckyccTBEHHBIM MyTareHe3 M IOJYyYEHHE IOJUIIOUAOB. JIOCTHMXKEHUS CEIEKLMU DPACTCHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacip IpPOU3BOACTBA. ['€HHas MH)KEHEpHs. OTalbl CO3JaHUS
pexkomOunantHorr JIHK wm Ttpancrennsix opranmsmoB. Knertounas wmxkenepus. Kietounbie
KYJIbTYpbl. MUKpPOKJIOHaJIbHOE Pa3MHOKEHUE pacTeHuil. KiloHMpoBaHHe BBICOKONIPOIYKTUBHBIX
CEIbCKOXO03SMCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHE M JTHYecKue mpobiembl. MO —
TeHETHUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

[optpetsr: H. Y. BaBunos, . B. Muuypun, I'. 1. Kapneuenko, M. @. l1BaHoB.

Tabmuipel u cxeMmbl: kapra «LleHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pactenuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHil», «OTnanéHHas
rubpunmsamus», «Pabotel akagemuka M. @. MHWeanoBay, «llomumnounnus», «OOBEKTHI
ounorexHonoruny, «Knerounsle KylabTYpbl U KIOHUpOBaHUE», «KOHCTpyupoBaHHWE U TEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYJISDKH TUIOAOB U KOPHEIJIOJOB TUKUX (OPM U KYJIBTYpHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlabopaTopHble U NpakTHYeCcKHe padoThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CENEKLUUU pPAacTeHUI U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIMIO, IJIEMEHHYIO ()epMy, COPTOMCHBITATEIbHBIN yYacTOK, B TEIUTUYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBosONMOHHAsA 0HOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI HBOJIIOLMOHHONW TEOPUM. OBOJIIOLIMOHHAS TEOpUs U €€
MecTO B OMoJI0ruy. BiusHue 3BONIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U APYIUX HAYK.

CBuzerenbcrBa 3Bomtonuu. [lameoHTonornueckue: MOCIEAOBATEIBHOCTD IOSIBICHUS
BUJIOB B MAJICOHTOJOIMUYECKON JIETONUCH, Nepexoanble GpopMbl. buoreorpapuyeckne: cxoncTBo
U paznuuue GayH u Grop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3iuyusi 3MOPHOHOB pa3HbIX BHJOB I03BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T[OMOJIOTMYHBIE, aHAJOTWYHBIE, PYIUMEHTapHbIE OPraHbl,



aTaBU3MBbl. MOJEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIEJACTBEHHOCTH H
OCHOBHBIX METa0OIMUYECKUX MMYTEH Y BCEX OpraHU3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpennocbulku BO3HUKHOBEHHUS JapBHHH3MA.
JBuokymiye Cuibl ABOMIONMM  BuUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MIpU
OTPaHUYEHHOCTH PECypcoB, HeompenenéHHas HW3MEHUYMBOCTb, OOphOa 3a CylIecTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) 1 e€ OCHOBHBIEC OJIOKEHHUS.

MukposBontonus. [Tonynsanus kak eIMHALIA BUIA U SBOJIIOLUU.

JBmwxynme cuibl ((hakTophl) BOJIOLUU BUAOB B Mpupoae. MyTallMOHHBIN mpolecc U
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomymsiiyioHHble BOMHBI uU JApedd renoB. Mzomsauus u
MUTIpanus.

EcrecTBenHbIit 0TOOp — Hamparisitonuii (aktop sBomonun. DopmMbBI €CTECTBEHHOTO
otbopa.

[Tpucnoco0IeHHOCTh OPTaHU3MOB KaK pe3yibTaT 3BoJtornuu. [IpuMepsl pucmocoOaeHui
y OpraHu3MoB. ApoMop( 036l U UIMOAATITAIIIH.

Bun wu Bumoo6pazoBanme. Kputepum Buma. OcHOBHblE (GOpMBI BHUI000pa30BAHMS:
reorpagpuueckoe, IKOJI0rHUECKOE.

MakposBomonus. DopMbl 3BOMIONUU: (uUIETHYECKas, TUBEPreHTHAas, KOHBEpreHTHasl,
napamiensHas. HeoGpatumocTs 3BooNMN.

[IpoucxoxaeHnue  OT  HECNEUUATU3UPOBAHHBIX  MPEIKOB. [Iporpeccupytomias
crenquaian3anus. A,Z[aHTI/IBHaH paguanus.
JdemoncTpanum:

Hoprpersl: K. JIunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkkens, @. Mromiep, A. H. CeBepios.

Tabmuubt u cxembl: «Pa3BuUTHE OpraHM4eckoro wmmupa Ha 3emiey», «3apoabIiu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «PopMbl OOprOBI 3a CYyIIECTBOBaHHUEY,
«EctectBennblii  0TOOp», «MHOrooOpasue COpPTOB pacTeHuil», «MHoroobpasue m0poa
JKUBOTHBIX», «ITomynsum», «MyTannoHHas U3MEHYUBOCTBY, «ApoMOp(O3bD»,
«Monoamanramumy», «OO0mas nereHepanus», «JBKylye cuibl 3Bodronum», «Kapra-cxema
Mmapmpyta myremectBus Y. JlapsuHay, «boppba 3a cymectBoBanue», «lIpucmocobieHHOCTh
OpranusMoBy, «l eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH, HAaOOp IUIOAO0B U
ceMsiH, KoJuteKuus «lIpumepsl 3aUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MoJeNb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJelb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

Buoreorpaduyeckas kapra wmupa, KOUIEKIus «QDPOpMBI COXPAaHHOCTH MCKONAeMbIX
JKUBOTHBIX U PACTEHMI», Monenp anminkauus «llepekpécT XxpomMocom», BIIaKHBIE MpernapaThl
«Pa3Butne HacekoMoro», «Pa3BuTHe IATYIIKM», MHKpormpenapar «Jlpozodpuna» (HOpMa,
MyTaruu GOpMBbI KPUTBEB U OKPACKH Tea).

JlabopaTopHble U NpakTHYeCcKHe padoThI:

JlaGopaTtophnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHass pabora Ne 2. «OmnucaHue npuUCHOCOOJICHHOCTH OpraHu3smMa u eé
OTHOCHUTEIIBHOTO XapaKTePa».

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JlonayuyHble MpeACTaBIEHUSA O 3apOKIACHUU XKU3HU. HayuHble rMnoTe3sl BOZHUKHOBEHUS
XKHU3HU Ha 3emiie: abMOreHe3 W MaHCHepMus. XUMHUYecKas 3BoonusA. AOHMOTCHHBIN CHUHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHUYECKON 3Bomonu. HadanpHble sTanel 6uonormueckoit sBomoonmn. ['unoresa PHK-Mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIJIETKU. [IepBble KIETKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.



PasButne xu3Hm Ha 3emsie mo 3pam u nepuojam. Karapxeil. Apxelickas u
nporepo3oiickas 3pel. Ilanmeo3oiickas spa m e€ mepuoabl: KeMOPUHCKHM, OPIOBHKCKHM,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKU.

Me3zo3olickas 3pa u €€ nepruoibl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

Kaiino3olickas apa u €€ nepuo/ipl: NajJeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIN.

XapakTepucTUKa KJIMMara U TIeoJIOTMYECKUX mpoueccoB. OCHOBHBIE 3Tambl 3BOIIOLNH
pPacTUTENILHOTO W JKMBOTHOTO MHUpa. ApomMop¢o3bl y pacTeHuUd M KHUBOTHBIX. llosiBieHue,
pacuBeT U BBIMUPAHUE IPYIIT )KUBBIX OPTraHU3MOB.

CucremMa opraHM4ecKOro Mupa Kak OTpa)keHue 3BOJIOLHUU. OCHOBHBIE CUCTEMATHUYECKUE
TPYIIIBI OPraHU3MOB.

OBonronusl yenoBeka. AHTpPONOJIOrus Kak Hayka. Pa3BuTue npencTaBlIeHHH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl n3yueHus antponorenesa. CxoAcTBa U pa3nyus 4el0BeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

Jewkymme cunbl  (pakTtopsl) aHTpomorene3a. HacnencTBeHHass HW3MEHUHMBOCThD U
ecTecTBeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUI TPyla, MBIIICHHE,
peysb.

OcCHOBHBIE CTaJuU M BETBHU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK YMEIbIi,
UYenoek mnpsmoxondimmii, YenoBek HeaHaepTainbckuid, YenoBexk pasymubiii. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMsl CYIIECTBOBAHHS, 00JaCTh pacHpOCTpaHeHUsi, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

Yenoseuyeckne pacbl. OCHOBHBIE OOJBIINE pachl: €BpONeOuAHas (€Bpa3uiicKas), HErpo-
aBcTpajionsiHass  (dPKBaTOpUaibHAs), MOHTOJOMIHAs  (a3MaTCKO-aMepHKaHCKas).  YUepTsl
OpUCIOCOOJICHHOCTH TPEACTABUTENCH UEeNOBEYECKUX pac K YCJIOBHUAM CYLIECTBOBAHMUSL.
EnunctBO uenoBeueckux pac. Kpuruka pacusma.

JdemoncTpanum:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmunel 1 cxembl: «Bo3nukHoBeHue COIHEYHON CUCTEMBI», «Pa3BUTHE OpPraHUYECKOTrO
mupay», «PactutenbHas kinerka», <«KuBoTHas kiuetka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasl CUCTEMa OPraHUYECKOro Mupa», «CpaBHEHUE aHATOMUYECKUX UYEPT CTPOEHUS
YyelloBeKa M UYeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJICOHTOJIOTMYECKUX HaXOJOK
IIPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimne moau», «/IpesHue moau», «llepsbie
COBPEMEHHBIE JIIOIN», «HUelloBeuecKre pach.

Ob6opynoBanne: wmymsku  «lIpoucxoxxaeHue denoBeka» (OIOCTBI  AaBCTPANONHUTEKA,
MUTEKAaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CIECNKU WM U300paKeHHs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4ONIepsl, pyOuia, ckpebia), reoXpoHoJIoruyeckas tabiauia,
KoJuteKIus «@OpMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUII.

JlabopaTopHble U NpakTHYeCcKHe padoThI:

[Tpaktuueckas padora Ne 1. «/3ydeHue MCKomaeMbIX OCTATKOB PacCTCHUHN M KMBOTHBIX B
KOJUIEKLIUASAX .

DKCKypcusi «IBOJIIOIHUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM WITH
KpaeBeAUECKU My3eil).

Tema 3. Opranusmbl 4 OKpPY KaK0LIas cpejaa.

Okojorusi Kak Hayka. 3ajaud M pa3fesibl dKOJIOrMM. MEeToabsl 3KOJOTM4eCcKUX
MCCIIEN0BAHUI. DKOJOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs ~ OpPraHU3MOB:  BOJAHAs,  HA3€MHO-BO3JYyIIHAs,  IOYBEHHAs,
BHYTPHOPraHU3MEHHAs!.

Okonoruyeckrne Qaxrtopsl. Kmaccudukamust skonoruyeckux (pakTopoB: abHOTHUYECKHE,
OMOTHUYECKUE U aHTpOIOreHHbIe. JlelicTBHEe HKOIOTMYECKUX (aKTOPOB Ha OpPraHU3MBI.

AbGuoTtnueckue  (aKTOpHl:  CBET, TEMIEparypa, BIAKHOCTb.  DOTONEPHOIU3M.
[TpucniocoOnenust OpraHu3MoB K JeCTBHIO a0NOTHYECKUX (aKTOpoB. buosornyeckue puTMsl.



buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHHA:  KOHKYpPEHIIMA,
XHUIIHUYECTBO, cUMOMO03 U ero ¢opMmsbl. [lapazutusm, koomnepanus, MyTyaliu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCANIM3M, HEUTpadu3M. 3HaueHHe OHOTHYECKHX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH Momynsiuud. OCHOBHBIE TOKa3aTead IOMYJALUN:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, MpPHUPOCT, Murpauus. JHuHaMuka
YHCJICHHOCTH MOMYJISIIUH U €€ PeTyJIsAIHsL.

JdemoncTpanum:

[optpetsi: A. 'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmumpl u cxemsl: kapta «I[Ipupogusie 308 3eMuny, «Cpeasl 0OUTaHUS OPTraHU3MOBY,
«Doronepuoausmy, «llomymauun», «3aKOHOMEPHOCTH pOCTAa YHUCICHHOCTH HOMYJISAILHH
uHpy3opun-Tydenprny, «llumesbie nenmy.

JlabopaTopHble U NpakTHYecKHe padoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHUI U3 pa3HBIX MECT
0o0UTaHUSD.

JlaGopaTtopHnas padota Ne 4. «BnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[IpakTuueckas padora Ne 2. «[loxc4€r MIOTHOCTH NOMYJISAIMA pa3HBIX BUOB PACTCHUI.

Tema 4. Coo0mecTBa U 3KOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuolleHO3a:  BHJIOBasd,
MIPOCTPaHCTBEHHAs, Tpoduueckas (nuimeBas). Buasl-qomuHaHThl. CBsI3M B OMOIIEHO3E.

DKooruyeckne cuctembl (9Kocucremsl). [loHsTHE 00 SKOCHCcTeMe M OMOTreoleHO3e.
OYHKIMOHAIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: TPOAYLEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopoT BemecTB M NOTOK SHEPruM B 3KocucTeMe. Tpoduueckue (MHILEBbIE) YPOBHH
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE TIOKa3aTeNud JKOCHCTEMBI: Onomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpPaMHUAbL: MPOAYKIMH, YHUCICHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOWYMBOCTb, CAaMOpEryJIsiius, pazputue. Cykueccus.

[Ipupoansle 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOMHOIO WM
HIMPOKOJINCTBEHHOTO Jieca.

AHTPONIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buomornueckoe u
XO03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu 3kocucteM. CoxpaHeHHE OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['paHuiisl, cocraB u CTpPyKTypa OHOCHEpHI.
KuBoe BemectBo u ero ¢ynkmuu. OcobeHHocTn Ouochepsl Kak Tria00aTbHONH SKOCHCTEMEI.
JlnHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB W OHOT€OXMMHUUYECKHE ITUKIJIBI SJIEMEHTOB (yTiiepojia, a3oTa).
3oHanpHOCTH OHOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIC H3MeHeHus B onocdepe. [mobanpHbIC
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHH€e NpUPOIBI U yenoBeuecTBa. CoxpaHeHne OnopazHooOpas3usi Kak OCHOBA
ycroitunBocTu Onochepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOJHBIMHE peCypcaMH U UX
UCIOJIb30BaHue. JlocTukeHus: OMOIOTHH U OXpaHa MPUPOIbI.

JdemoncTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer u cxemsbl: «[lumessie nenuy», «bUOIEHO3: cocTaB U CTPYKTypay, «IIpupoaHbie
coobmectBay, «lenu nurtanus», «Okonoruueckas nupamuia», «buochepa u uenoBex»,
«JKocUCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IJKOCUCTEMA XBOMHOro ieca», «buolueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOIMOTEeHHbIE BO3JEHUCTBUS Ha MPUPOIYY,
«BaxHelmme UCTOYHMKHU 3arpsA3HEHUS BO3JyXa M TPYHTOBBIX BOa», «llouBa — BakHenmas
cocTapisitonas ouocdepn», «DakTophl Aerpaganuu mousy, «llapaukoBeril a3GdhexT, «DakTops
PaznoaKTUBHOTO 3arpsi3HeHHs Onocgepbl», «Obmas ctpykrypa 6uocdeps», «PacnpocrpaneHue



KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Omocheps», «KpyroBopor yriepomga B OGuocheper,
«KpyroBopot azora B mpupoe».

ObopynoBanue: MO/IEb-aNIIINKALUS «Tunnynsle OMOIICHO3BI», repbapmii
«PactutenpHbie  cooOmiecTBay, Kouiekuuu — «buoneHo3y», «BpeauTennm — BakHEHIIHMX
CENIbCKOXO3SHCTBEHHBIX ~KYJIBTYp», TepOapuul ¥ KOJUIGKIMM pACTeHUH U  KHUBOTHBIX,
MPUHAJICKAINUE K Pa3HBIM SKOJIOTMYECKUM Tpymnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHUs] OXPaHIEMbIX BU/I0B PACTEHUH U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMELI 11O BMOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

Cormacao ®I'OC COQO, ycraHaBimuBarOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4JarIUMHUCS TIPOrpaMM CPETHEro O0IIero 00pa3oBaHus: TUYHOCTHBIM, METANIPEIMETHBIM U
PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs INpeaMeTa «bHoiorus» BblAEICHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYaIOUIMMHCA  POCCHHMCKON  Ipa)KIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOINPEAEICHHUIO,
HaJIMYMe€ MOTHMBALMU K OOYYEeHHIO OHOJIOTMHM, LEJICHANPABICHHOE PpAa3BUTHUE BHYTPEHHUX
yOe:XIeHUI JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPaAULUN pPa3BUTHS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMM, IPUCYIIMMH  CHUCTEME
Ouosnornyeckoro 0Opa30BaHUs, HAJIMYUE DSKOJIOTMYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHs mpeamera «buosorus» IOCTUTaOTCS B E€IUHCTBE
y4eOHOIl M BOCHUTATENBHON JEATEIbHOCTH B COOTBETCTBHM C TPAJUIMOHHBIMU POCCUICKUMHU
COLMOKYIbTYPHBIMU, UCTOPUYECKHUMH U TyXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMU, ITPUHSATHIMU B
o0ImiecTBe MpaBWIaMd M HOPMAaMHU MOBEICHHMSI M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHMSI M CAMOPA3BUTHUS, PAa3BUTUSI BHYTPEHHEH MO3MIMU JMYHOCTH, MAaTPUOTH3MA,
YBaKEHHS K 3aKOHY M IPaBOIOPSAKY, YEIOBEKY TpyJa U CTapIIeMy IOKOJEHHIO, B3aUMHOIO
yBKEHUs, OCEpE)KHOTO  OTHOIIEHUS K  KYJAbTYPHOMY  HAcJ€IUI0 W TPaaulsIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickont denepanun, MpUpoOaE U OKPYKAIOLIEH cpeie.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS Y4eOHOro mnpeaMera «buoorusy A0JKHBI OTpaXxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IICHHOCTSAM POCCHICKOro  0OIIecTBa,
paclIMpeHne KU3HEHHOTO OIBbITAa M OIbITa JIEATEIbHOCTH B MPOLIECCE PEeaTu3alii OCHOBHBIX
HaIlpaBJICHUH BOCIUTATEIbHOMN JESITETLHOCTH, B TOM YHCIIE B YACTH:

1) rpa:xaaHCcKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  OOydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYILMOHHBIX MIpaB M OOS3aHHOCTEH, YBaKCHHE 3aKOHA U
IIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NESATEIBHOCTH NMPU CO3JAaHUU YYEOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U M03HABaTEIbHbBIX 33/]a4, BHIIIOJHEHUH ONOJIOTHYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBSCHSATH €€;

YMEHUE  YYUTBIBAaTh B  CBOUX JCUCTBUSAX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJIEH C Pa3HBIMU YOSXKICHUSAMHU, KYJIbTYPHBIMU LIEHHOCTSMU M COLIMATIBHBIM
MIOJIOKECHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHUS Y4EOHBIX,
NIO3HABATENBHBIX W HUCCIEN0BAaTEIbCKUX 3a/1a4, YBWKUTEIBHOTO OTHOLICHHS K MHEHHUIO
OIITOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACP KAHUS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:



c(OPMHUPOBAHHOCTH POCCHICKON TPaXKIAHCKOM UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHO#, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, IPOILIOE U HACTOALLIEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K NPUPOAHOMY HACIEAMI0 M NaMATHHUKAM MPUPOABL,
JIOCTH>KEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBJIIEHUE M pa3BUTHE
OMOJIOTUY, TOHUMAaHH 3HAYCeHUsI OMOJIOTUU B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO O0IIEeCTBa;

uzciHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOrO OYAylIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAaHHOTO NPUHATHS [IEHHOCTEN CEMEHHOMN U3HU B COOTBETCTBHUU C TPAIULMAMHU HApPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYAs 3CTETUKY OBbITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOILICHHI;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3CHCTBUS KUBOW IMPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHUPOBAHUSA  KYJIbTYPbl 310POBbS M
IMOIUOHAIBLHOIO 0JIATONOJIYYHS:

MOHUMaHWE W peain3alus 3J0pOBOro M 0e30MmacHoro oopasa Ku3HU (310pOBOE MUTAHUE,
COONIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢u3MyYecKas AaKTUBHOCTb), OEpPEeKHOI0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOMICHUSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHE TMOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTpeOJICHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIIHON HAIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH H  CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JIeSATEIbHOCTB;

MHTEpEC K pa3nuyHbiM cepam mpodeccCHOHATBLHON AESITeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BBIOOP OymyIeit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHHIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KU3HU;

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKHU 11e1eco00pa3Hoe OTHOIIEHHE K MPUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYJIbTYpbl: MPUOOPETEHHE OMNbITa MJIAHWPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKpYKAIOLIEH Cpebl;

OCO3HaHHUE TTI00aJIBLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U yTel UX pelieHus;



CIIOCOOHOCTH MCTOJB30BaTh MPUOOpPETAEMbIE TIPU W3YYCHUH OUOJIOTUU 3HAHUS U YMEHUs
IpU pelleHuH MNpoOJeM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJOINOIb30BaHUEM (COONIIOICHNE
MpaBuJl MOBEACHUS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTUBHOE HEINPUATUE NCUCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEICTBUS MPeIpPUHUMAEMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYIbTYpPhI, OIBITA
JEATEIbHOCTH  SKOJOTUYECKOW HAIpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLUMUAIBHOM MpPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOTMUYE€CKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHON MpaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATENIbCKON KYJIBTYpPhI KaKk CpeICTBa B3aUMOIEHCTBUS
MEXIY JIOJIbMH U TIO3HAHUSI MUDA;

MOHUMaHue crenupukn OMOJIOTUM KaK HayKHh, OCO3HaHWMs €€ poiau B (PopMUpOBaAHUHU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHSI, CO3/IaHUHU IIEIOCTHOTO MPEACTABIECHUSI 00 OKPYKAIOIIEM
MUpEe Kak O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M oOllecTBa, B IMO3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEW U peIIeHUH MTPOOJIeM COXpaHEHUS IIPUPOTHOTO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTHH U COBPEMEHHOW IMBMIIM3AIMH: 00eCTIeUeHUsI
HOBOTO YpPOBHSI Pa3BUTHUS MEIUIMHBI, CO3JAHHE MEPCICKTHBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOieMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTeH BBIXOJA U3 TNI00aIbHBIX
IKOJIOTMUYECKUX TPOOJIeM U 00ecTieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHATEHOMY
MCIIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TMOJIYYEHUU OMOJOTUYECKUX 3HAHHWMA B IEJISIX MOBBIIICHHUS OOIICiH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00y4Yaroumxcs, opMupyeMol Py U3y4eHUH OHOJIOTUY;

MOHMMAaHHUE CYIIHOCTH METOJIOB ITO3HAHUS, HCIOJb3YeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4yaeMble 3HAHUS JJs aHanu3a W OOBSCHEHUS SIBICHUUN
OKPYXKAIOIIeT0 MHUpPAa M MPOUCXOAUIMX B HEM H3MEHEHMH, YMEHHE JelaTh O0OCHOBaHHBIE
3aKJTFOYCHHUS HA OCHOBE HAyYHBIX (DAaKTOB W MMEIOMIMXCS JAHHBIX C IEThI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJB30BaTh OHMOJIOTWYECKHE 3HAaHUS IS pPELICHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIHIX;

OCO3HAaHHE IIEHHOCTH HAay4HOH NE€ATENbHOCTH, TOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BAHHIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMHM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOTro mpeameTra «bHONOTHs» BKIIIOYAIOT:
3HaYuMble N1 (OPMHUPOBAHMS MHPOBO33PEHHSI OOYYAIOMIMXCA  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHBIC) OOIIeHAYYHbBIE TIOHATHS, OTPAKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(rKy METO/I0B MO3HAHHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHs,
SBJICHHE, IPOIECC, CUCTEMa, HAYYHbBIM (aKT, MPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCAJIbHbIC
yueOHbIe JeiCcTBUS (TMO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECTICUNBAIOIINE



dbopMupoBaHre (QPYHKIMOHATHHONH T'PAMOTHOCTH W COIMAILHON KOMIETCHIIMU OO0YYaroIIMXcC,
CIIOCOOHOCTh oOyuaromuxcs HCIOJIb30BaTh OCBOEHHbIE MEXIUCUUIITNHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAIbHbIC Yy4eOHBIC ACHCTBHS B IMO3HABATEIBHOW U
COLMAJIbHOM MPAKTHUKE.

MertanpeaMeTHbIe Pe3yNbTaThl OCBOSHUS IMPOTPAMMEBI CPEIHEro o0Iero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OBiaeHNe YHHBEPCAJIbHBIMH YUYeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbIe JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENNLHO (DOPMYIMPOBATh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIICHUS (aHAIH3a,
CHHTE3a, CpaBHEHMS, KiacCHU(pUKaAIMU, OOOOIICHMS), PaCKpbIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHH (BBIICIATH UX XapaKTEPHbBIE MPU3HAKH, YCTAHABIUBATh CBS3H C JPYTHUMHU MTOHATHSIMH ),

ONpeAeNaTh LEeIN AeATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTH PE3yIbTaThl ACITEILHOCTU C TIOCTABJICHHBIMU IIEIISIMH;

UCIOJIb30BaTh OMOJIOTHMYECKHE MOHATHS JUIsl OObSACHEHUS (AaKTOB U SIBICHUU KHUBOM
PUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYKIEHUs (MHIYKTUBHbIC, JIENyKTUBHbBIC, [0 AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH WM MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBICHUSX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIIOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIsSl MPEACTABICHUS CYIIIECTBEHHBIX CBS3EH U
OTHONIICHUH B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI pa3HOro poja,
BBISIBJICHHBIX B Pa3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIaH PELIECHUS MPOOIeMbl ¢ YIETOM aHaIN3a UMEIOIINXCSl MaTepUaIbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LEJSM,
OIICHUBATh PUCKH TOCIIEACTBUN JESATEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIEN0BATEIbCKHE IeHCTBHS:

BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOM AESITeTbHOCTH, HaBbIKAMU
paspemnieHus mpodiieM, CTOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METO/OB
pelIeHUs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

UCIIONIb30BAaTh PA3JIMYHBIC BHUABI ACSITEILHOCTH IO TMOJIYYEHHUIO HOBOTO 3HAHHUS, €r0
UHTEPIIPETALY, TPEOOPa30BaHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTYyalUsX, B TOM 4YHCJE MpU
CO3IaHUH YUEOHBIX M COI[UAIBHBIX TPOCKTOB;

dbopMupoBaTh HAyYHBIA THUI MBIILIECHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIC 3a7a4ll B 0Opa30BATECIIbHOW ACATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJM3UpOBaTh 3ajady, BBIABUTaTh
TUTNOTE3y €€ pelleHHs, HAaXOIWUTh apryMEHTHI MJisl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

AHAIM3UPOBATh TIONYYEHHBIE B XOJIE PEUICHUS 3a7add pe3yabTaThl, KPUTHUYECKH
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABIICHHBIM MMOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPey;

YMETh TMEpPEHOCUTHh 3HAHUS B T[IO3HABaTEJIbHYIO M  MPAKTUYECKyI0  0O0JacTH
KU3HEJEATEIILHOCTH;



yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JacTei;

BBIJIBUT'aTh HOBBIE WJEH, MNpPEUlaraTb OPUTMHAIBHBIE IOJAXOAbI U PEUICHUS, CTABUTh
npoOIeMbl U 33a71a4u, TOMyCKAIOIIUE aJIbTEePHATUBHBIEC PELICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCS B PA3UYHBIX MCTOYHMKAX HH(OpMAIuM (TeKcTe y4eOHOro mocoowms,
HAY4YHO-NIOMYJISIPHON JUTEpaType, OMOJOTMYECKUX CIOBapsIX U CHPAaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTe), aHAIM3UPOBAaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (popm
IPECTaBICHNs, KPUTUUECKH OLIEHUBATh €€ I0CTOBEPHOCTh M HEIPOTUBOPEUMBOCTH;

dbopMynHupoBaTh 3ampoCchl M NPUMEHATH DPA3IUYHBIE METOABI TPU TOMCKE M OTOOpe
Ouosornueckoi HH(pOpMaIuK, HeOOXOUMOM JIJIs1 BEITIOJIHEHHS YUEOHBIX 3a]1a4;

nproOpeTaTh ONBIT HCIOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIb30BAHUS PA3JIUUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAaNbHYIO (OpMYy NPEACTaBICHUS OHOIOrMYECKOU
nHpopmanuu (cxemsl, TpaduKku, JTUarpaMMbl, TaOJIUIBI, PUCYHKH H JIPYTOE);

UCIOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CPEACTBa INpH paboTe ¢ OHOIOruyeckon
UHpOpMaLKel: IPUMEHATh XUMHUYECKUE, (PU3MUECKHEe M MaTeMaTU4eCKHe 3HAKM U CHMBOJIBL,
dbopmynel, abOpeBUATypy, HOMEHKJIATYPY, HCIOIb30BaTh M MPEoOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATJISAHOCTH;

BJIAJCTh HABBIKAMU pACHO3HABAHUS M 3alUIUTHl HHGpOpMAIMK, HHYOPMAITMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJ1aieHNe YHHBEPCATbHBIMH KOMMYHUKATUBHBIMU /1€ CTBUSIMM:

1) oO1ienue:

OCYILECTBIISATh KOMMYHHMKAIIMKA BO BCeX cepax KM3HM, aKTUBHO y4acTBOBATh B JTHAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYKJIaeMOH TeMbl (YMEHME 33JaBaTh BOIIPOCHI, BBICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBIIOJHEHUS TMpeaiaraeMoil 3adayd, YYUTHIBATb MHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAIOra UM TUCKYCCHUH);

pacro3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHHS, MOHUMAaTh 3HAYCHHUE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOHQUIMKTHBIX CUTYallUi, YMETh CMSr4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMHU CIIOCOOAMM OOILEHUS W B3aMMOJAEHCTBHS, NOHUMATh HAMEPEHUs
JPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(GopMynHpOBaTh CBOU BO3PAXKEHHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHaA IeSITeJIbHOCTD:

IOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaIbHOW pabOTHI IpU
pemeHny 6Moaoruyeckoi mpo0iaeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MPUMEHEHHS TPYIITOBBIX
dbopM B3aUMOJICHCTBUS MPHU PEIICHUH YICOHOU 3a/1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH KaX10T0 4IeHa KOJUIEKTHUBA;

OPUHUMATh eI COBMECTHOW JEATENbHOCTH, OPraHU30BHIBATH W KOOPAMHHUPOBATH
JNEUCTBUA 1O €€ JOCTHUKEHMIO: COCTAaBJATH IUIAaH JEHCTBUM, pACHPENENSITh POJIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXKJOr0 Y4aCTHHUKA KOMaH/bI B OOLIUIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJlaratb HOBBIE NPOEKTHI, OLCHMBATH MJEH C MO3MIMHU HOBU3HBI, OPUIMHAJIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILLECTBIIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJCHME B PA3JIMYHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh NMHUIIMATUBHBIM.

OsgiiaieHNe YHHBEPCAIbHBIMH PeryJIsTHBHBIMH 1eHCTBUAMU:

1) camoopranusanus:



UCIIONIb30BaTh OWMOJIOTMUYECKHE 3HAHWS JIs BBIABICHUS NPOOJIIEM M WX pEIICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYalUAX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKHUX 3HAHUU IIEJICBBIC M CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIMKaX MO OTHOIIEHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBbIO U 3/I0POBBIO
OKPY>KaIOIIHUX;

CaMOCTOSITENIbHO OCYILECTBIIATh MMO3HABATEIbHYIO NIE€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (GOPMYyTUPOBaTH COOCTBEHHBIE 3aJadyd B O0Opa30BaTENbHON JAESITETHLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PELICHHs MPOOJIEMbI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYAaIIHUsIM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUSIM, BHOCUTb KOPPEKTHBHI B JESATEIHOCTh, OILICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENSM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMbIX ACHCTBHIA
¥ MBICITUTENIBHBIX TPOIIECCOB, UX PE3YIhTATOB U OCHOBAHHI, HCIIOIH30BATh MPUEMBI peIeKCUU
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s M APYTUX:

NPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JACSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TIO3ULIUH IPYTOTO YeIOBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[Ipenmetnbie pe3ynbrarel ocBoeHHs mporpammbl COO no Ouosnoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue aias ydeOHoro npeamera «buosorusy HayuyHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHHMIO, MHTEPIIPETAlMM U IPeoOpa3OBaHUIO 3HAHUHM, BHJIBI
NEeSITEIbHOCTH 10 MOJIyYEHHIO HOBOTO 3HAHUS U NMPUMEHEHHIO 3HAHUI B PaslIMYHbIX Y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBIX >KU3HEHHBIX CUTYaIUsX, CBS3aHHBIX C Ouosorueir. B
IporpaMMe INpeAMETHbIE PE3yJIbTaThl IPEACTABIEHbI 10 roJaM 00y4eHHUs..

[IpenmetHbie pe3ynbTaThl OcBOeHHs y4deOHoro mnpenmera «buonorus» e 10 knacce
JIOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe W pPOJNU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE
O6uonornu, GyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa JUIsl PELCHUS] AKU3HEHHBIX 337a4;

YMEHHUE PacKphIBaTh COJEpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHITHUN: )KU3Hb, KIIETKa,
opranus3M, Merabosm3M (0OMEH BEIIECTB M  NPEBpAIICHHE JSHEPTHH), TOMEOCTa3
(camoperynsiusi), ypOBHEBasi  OpraHU3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIIPOM3BEICHUE
(penpoyKiuust), HaCIEACTBEHHOCTh, I3MEHUUBOCTh, POCT U Pa3BUTHE;

yMEHHUE Wu3jaraTb OWOJIOTHUECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHAs, MyTallMOHHas,
[EHTpaJbHAsl JIOTMa MOJIEKYJIsipHOM Owmosorun), 3akoHel (I'. Mennens, T. Moprana, H. U.



Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyIbTypHBIX pactenuii H. U.
BagunoBa), onpeaensTe rpaHUIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAY4YHOTO MO3HAHUS B OMOJOTWHU: HAOJIOJCHHUE M OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3anus ¢ MpOBEIeHHE OHOJIOTHYECKOro
OKCIEPUMEHTA, BBIIBM)KEHHUE TMIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIENYEMBIMU
BEJIMUYMHAMHU, OOBSICHEHHE MOJNYyYEHHBIX PpEe3ylbTaTOB, HCIOIb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOpUI U 3aKOHOB, YMEHME JIENATh BBIBOJIbI HA OCHOBAHUH IOJYUYEHHBIX PE3Y/IbTATOB;

YMEHHE BBIICIATH CYHIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U SYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHA BEIIECTB U
IpeBpalleHus] YHEPruu B KIEeTKe, (OTOCHHTE3a, IIACTUYECKOrO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOXKEHUS, UHAUBUIYaIbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yYMEHUE NPUMEHSATH MOJTy4YEeHHBIC 3HAHUS U1 OOBSCHEHUS OMOJOTHYECKUX IMPOLECCOB U
SIBJICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS M 3J0POBBS OKPYXKAIOIIUX JIIOAEH, COOJMIOACHUS HOPM
rPaMOTHOTO TOBEACHHS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HeOoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUH COBPEMEHHOW OHMONOTMH M OMOTEXHOJIOTUH JJIsl palliOHAJILHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelaTh »3JeMEHTapHbleé TEeHETHYEeCKHe 3aJauyd Ha MOHO- M JUTHOpHIHOE
CKpEeIlMBaHUE, CIETUIEHHOE HACJIEI0BaHUE, COCTABISATh CXEMbl MOHOTUOPUIHOTO CKPEIIUBaHUS
JUIsl TIpEICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JIAOOpaTOpHbIE U IMpPaKTHYECKHE padoThl, cOON0IaTh MpaBHia MPHU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE KPUTHUYECKH OILICHMBATh W MHTEPHPETUPOBATH HHPOPMAINIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBAOHAyUYHbIE 3HAHUS W3 pa3IUYHbIX HMCTOYHUKOB (CpencTBa
MaccoBOM HMH(}OpMalKMK, HaAyYHO-TIONYJISPHbIE MaTEepHUalibl), ITUUECKUE ACTIEKTHl COBPEMEHHBIX
UCCIICIOBaHMI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
Ouonornyeckyro HMHGOpPMAIMIO M3 HECKOJBKHUX HCTOYHMKOB, TI'PAaMOTHO HCIOJb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpenmetHbie pe3ynbTaThl OcBOeHHs y4deOHoro mnpenmera «buonorus» e 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M pPOJNU OMOJOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PaCKphIBaTh COIep)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MMOHATUI: BUJI, TIOMYJISIIHS,
reHoOH, DSBOJIONHMS, JABWXKYIUME CUIbl  ((PakToOphl) DBONIOIWH, MPUCITOCOOICHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHME, OSKOJIOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PEIyLICHTHI, LIETIH MUTaHUs, SKOJOrHYecKas nupamuaa, ouoreoreHos, ouocdepa;

yMEHUE WH3/arath Ouonorndeckue Teopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasl TeOpHs SBOJIIOINH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiieBoro cxonacrsa K. M.
bapa, uepenoBanus ri1aBHbIX HampaBieHMM M mytei s3Bomouuu A. H. CeseproBa, ydeHus o
6uoctepe B. U. Bepnanckoro), onpeaensiTe TpaHUIbI UX IPUMEHHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHUE BIaJeTh METOJaMHM HAY4YHOTO MO3HAHUS B OMOJOTWHU: HAOJIOJCHHUE M OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alnus ¢ MpOBeJeHHE OHOJOTHYECKOr0o
OKCIIEPUMEHTA, BBIIBM)KEHHUE TMIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIENYEMBbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJMYyYEHHBIX PEe3ylbTaTOB, HCIOJb30BAHHBIX HAYyUHBIX MOHSITHIA,
TEOpUI U 3aKOHOB, YMEHHE JIENIAaTh BBIBOJIbI HA OCHOBAHUH IIOJYUYEHHBIX PE3Y/IbTATOB;

YMEHHE BBIIETATH CYIIECTBEHHbIE MPU3HAKUA CTPOCHUSI OMOJOTHYECKHX O0BEKTOB: BUJIOB,
HOMYJSIUI, TMPOJYIEHTOB, KOHCYMEHTOB, pEAYIEHTOB, OHOTCOIEHO30B U HKOCHUCTEM,



0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJ1000pa30BaHMs, IPUCTIOCOOJICHHOCTH OPTaHW3MOB, JEHCTBUS IKOJIOTHYECKUX (HDaKTOpOB HaA
OpPTaHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTUH B IKOCHCTEMaX, aHTPONOTEHHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEUIECTB U OMOT€OXMMHYECKHX IMKJIOB B
ouocdepe;

yYMEHHE MPUMEHAThH MOJTY4YCHHbIE 3HAHUS JJIsi 0ObACHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBIICHUU, JJIs1 IPUHSITHS MPAKTUYSCKUX PEIICHU B TTOBCETHEBHOM JKU3HU C LIETbI0 00eCTIeUeHHUS
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUs HOPM
IrPaMOTHOTO TIOBEACHHSI B OKpPYXKAIOIIeW NPUPOAHONW cpele, MOHMMaHHE HEeO0OXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKEHUI COBpPEMEHHOM Oouonoruu TUTSE palOHaIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHME pellaTh 3JeMEHTAapHble OMOJIOTMYECKHE 3ajaud, COCTaBISATh CXEMbI IepeHoca
BEIIECTB U YHEPTUU B IKOCHUCTEMaX (I[ETH MUTaHUA);

YMEHHE BBINIOJIHATH JIAOOpaTOpHbIE M IMpPaKTHYECKHE padoThl, cOONI0IaTh MpaBHia MPHU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHEM;

YMEHHE KPUTHUYECKH OILICHMBATh W MHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJIepKaHMsl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOi HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepHaNIbl), pacCMaTpUBaTh TJIOOAIBbHBIC
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaThb COOCTBCHHBIC IMCHMEHHBIE M YCTHBIE cOOOIIeHUs, 0000IIas
OMOJOTHYECKYI0O HMH(POpPMAIMI0O M3 HECKOJbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Ne n/m NMPorpamMmbl Bcero Kontpoaenkie  lpakrideckue o0pa3oBaTejibHbIE
padoTbI padoThI pecypebi
Bbu6nmuoreka [JOK
! buonorus kak Hayka 2 05 https://m.edsoo.ru/7t41c292
bu6mmoreka [IOK
2 JKuBble cucTeMBl U X OpraHu3aLus 1 https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1 bubmorexa [IOK
https://m.edsoo.ru/7t41c292
4 KuzuenesTenbHOCTh KIETKHU 6 Egg;@ﬁiﬁior{fn 41292
5 PazmHOXeHMEe U UHAMBUyaIbHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpPTaHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh ] 15 bubmuorexa [JOK
OpraHU3MOB ' https://m.edsoo.ru/7t41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 bubmorexa [IOK
p p https://m.edsoo.ru/7t41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 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

11 KJIACC

KoanuectBo yacoB JIeKTPOHHbIE
. HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ HpOrPAMMEL Beero KOﬁHTpOJIbele I'IpﬁaKaneCKne 06PA30BATETLHBIE
padoTsI padoThI pecypesI
1 DBOIIOIMOHHAS OMOIOT U 9 1 Eggg@ﬁiﬁiorﬁﬁ 41 ccTa
) BoO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubmmoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
3 Oprasm3ML 1 OKpyXaromias cpesia > ! https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTUTUYECKUE CUCTEMBI 9 Bubmiorexa LJOK
https://m.edsoo.ru/7f41cc74
Bbu6nuoreka [JOK
> Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10O 34 0 25

[NPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KonunyecTBo yacos Jara DJIeKTpOHHbIe U (pPOBbIE
H/'H Tema ypoka Beero Konrpoabnbie IIpakruueckue S — oOpaszoBaTe/bHbIE
padoTsI padoThbI pecypcsl
bubmunoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTobI TO3HAHUS KUBOU
, Jr\lé)pip((jlixlm. [TpakTrueckas pabota 1 0 Bubnmorexa [IOK
- CIIOJILIOBAMUE PASITHAHDIX ' https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YUYEHUU
OMOJIOTHYECKUX 00BEKTOB
3 buonorunyeckue CUCTEMEL, | bubmunoreka LIOK
MIPOIIECCHI U UX M3YUCHUE https://m.edsoo.ru/863e6564
4 XHUMHUYECKHM cocTaB KiIeTku. Boma 1 bubmunoreka LIOK
1 MUHEpaJIbHBIE COTH https://m.edsoo.ru/863e674¢
but6mmoreka [IOK
5 benku. CocTaB u cTpoeHue OEIKOB 1 https://m.edsoo.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «3yueHue 1 0.5 bubmmoreka [JOK
KaTAIUTHYECKOU aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMeEpe aMUIa3bl
WJTU KaTajiasbl)»
but6mmoreka [IOK
7 Y TIeBOAEL JIHITH B! ! https://m.edso0.ru/863e6870
Bbubmunoreka LIOK
8 Hyxsienrosbie kucorel. AT® ! https://m.edsoo.ru/863e6d5c
9 Hcropus 1 MeTObI U3y4ECHUS 1 Bu6muotexa [IOK

kaetku. Knerounas TCOpUs

https://m.edso0.ru/863e6e88



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
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Kierka xak OEJIOCTHAaA )KHUBast

10
cucTema
CrtpoeHue 3ykapuoTH4eCKOn
kietku. JlaboparopHas pabora Ne
2 «3y4yeHue cTpoeHus KIETOK Bu6muotexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e61f0
OakTepHii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIpenapaTax 1 ux
OTIHCAHUEC)»
bubmunoreka LIOK
12 OOMEH BEIEeCTB WX META00IN3M https://m.edsoo.ru/863766¢
but6mmoreka [IOK
13 PorocHHTE3. XemocHHTes https://m.edsoo.ru/863e7c98
. Bbubmunoreka LIOK
14 JHepreTHiecKkuii oOmeH https://m.edsoo.ru/863e7aae
JKu3HEHHBIN 1TUKIT KJIETKH.
Jenenune kineTku. MuTos.
15 JlaGopatopnas pabora Ne 3 0.5 Bu6muotexa [JOK
«HaOmronerne MuTO3a B KII€TKax ’ https://m.edsoo.ru/863e7dc4
KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 Bruocunres Oenka. Peakmus but6mmoreka [IOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796¢
bubmunoreka LIOK
17 Tpancnsuus — Ouocuntes benka https://m.edsoo.ru/863e796e
18 Hexnerounsie popmbl )kH3HU — bubmuoteka [JOK
BUPYCHI https://m.edsoo.ru/863e7540
Bbubmunoreka LIOK
19 ®opMBI pa3MHOKEHHST OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
20 Meiios bu6mmoreka [IOK

https://m.edsoo.ru/863e7{4a



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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO6pazoBanue 1 pa3BUTHE MOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
Jlaboparopnast pabota Ne 4

but6mmoreka [IOK

21 «M3ydeHue cTpoeHHs MOJITOBBIX 05 https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperaparax»

2 WNHpuBunyansHOE pa3BUTHE Bu6muotexa [JOK
OpraHU3MOB https://m.edsoo.ru/863e¢8436
I'emeTnka — Hayka o

23 Hacne;[CTBeHHogTKI/I u bubmorexa [IOK

https://m.edsoo.ru/863e86f2
W3MEHYHNBOCTH
3aKOHOMEPHOCTH HACJICTOBaHUS
24 HpI/ISHaKOII;. MOHorHGpHI)[:[Hoe bubmmorexa [IOK
https://m.edsoo.ru/863e8878
CKpEITMBaHNE
HTHOPUIHOE CKPE .
25 ZI%IaKOH I})IegaBchhfo:;HBaHHe bubmorexa LIOK
https://m.edsoo.ru/863e¢89a4
HacJeI0BaHMS TPU3HAKOB
CuemieHHOE HacaeJ0OBaHUE
npusHakoB. JlaboparopHas padoTa

26 Ne 5 «M3yueHue pe3ynbTaToB 0.5 bubmmoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO ) https://m.edso00.ru/863e8c60
CKpEIIMUBAaHUS Y IPO30(HITBI HA
TOTOBBIX MUKPOTIPEIIapaTax»

27 T'enetuka noma. Hacinenosanue bu6mmoreka [IOK
MPU3HAKOB, CLICTUICHHBIX C TIOJIOM https://m.edsoo.ru/863e8c60
M3MEHYNBOCTS.

HenacnencTteeHHast U3MEHYHUBOCTb.
JlabopaTopHnas padora Ne 6.
28 I/ISy‘IIe)HHepMO,HPII)(l)HKaHHOHHOﬁ 0.5 bubmuorexa LIOK
https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHUE
BapUaAIMOHHOTO Psia U
BAPUALIMOHHON KPUBON»
29 HacnencTBeHHas N3MEHYUBOCTE. 0.5 bu6mmoreka [IOK



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

Jlabopartopnast pa6ora Ne 7.
«AHaM3 MyTauil y 1po30Qpuib
Ha TOTOBBIX MUKPOIIPETIapaTax»

https://m.edsoo.ru/863e8efe

but6mmoreka [IOK

30 T'eneruka uenosexa ! https://m.edsoo.ru/863e8d78
PesepBHelIit ypok. O6001IeHNE TIO

31 TeMe «HacnencTtseHHOCTE U 1
N3MCHYHNBOCTH OpI‘aHI/I3MOB»

32 Cenexkuus Kak Hayka v MPOIIECC 1 Bubmzorexa LHOK

https://m.edsoo.ru/863¢9214

33 MeToabl ¥ JOCTHKEHUS CEJIEKIINN 1 but6mmoreka [IOK
paCTeHHIA U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTexHonorus kak orpacib 1 bubnuotexa [JOK
IIPOU3BOJICTBA https://m.edsoo.1u/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Koan4yecTBo 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Ne Tema ypoka KoHT Aara opa3oBa
/i Beero poibHble  IIpakTHyeckue wysenus oopasoBaTeJIbHbIE
padoTbI padoThI pecypchbl
1 DBOJIIOLIHS M METObI €€ N3YUEHUS 1 bubmmorexa HOK
https://m.edsoo.ru/863ea20e

) Hcropus pa3BuTHs PEACTaBICHUN 1 Bu6muotexa [JOK

00 DBOJIIOINHT https://m.eds00.ru/863e9570
but6mmoreka [IOK

3 MukpooBostrons ! https://m.edsoo.ru/863e9cle
[Tomynsius Kak IeMeHTapHas
€IMHUIIA BUJIA H SBOJFOITHH. Bubsmorexa IOK

4 Jlabopatopnas padora Ne 1 ! 05 https://m.edsoo.ru/863e¢99¢c6
«CpaBHEHHE BUJIOB 10
MOP(}OIOrHUEeCKOMY KPUTEPHIO»

5 JIBrOKyIIMe CUitbl (3J1eMEHTapHBIC 1 bubmuoteka [JOK
(bakTOpBl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4

6 EcrecTBeHHbIi 0TOOP U ero (hopMbl 1 Egg:jﬁiiigls/g 63¢9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCIIOCOOJICHHOCTh OPraHU3MOB U

5 BH1000pazoBanue. JlaboparopHas 1 0.5 bubnuotexa [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma 1
e OTHOCHTEJIBHOTO XapaKTepa»

] Hamnpasnenus u nytu 1 Bu6muotexa [JOK
MaKpOIBOTIOIIUH https://m.edso0o.ru/863e9cle

9 HeoOpatumocTs 3BoOIONNN 1

10 Uctopus HKU3HU HA 3emie u 1
METOJIbI €€ U3YUCHHUS

11 I'unoressl NPOUCXOKIACHUS KUZHU 1 Bbu6muotexa [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
https://m.edsoo.ru/863e9c1e

Ha 3emiie

https://m.edsoo.ru/863ea5a6

PazBuTue xu3Hu Ha 3emiie 1o spam

but6mmoreka [IOK

12 U TIeproam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PacCTUTETHHOTO U KUBOTHOTO MUPA.
[TpakTuyeckas padora Ne | Bu6muotexa [IOK
13 0.5
«M3y4eHre HCKOTTaeMBIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTIEKIIHSIX »
14 CoBpemeHHas cucrema bubmuoteka [JOK
OpPraHUYECKOTO MHpa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YEJIOBEKA bubmuoreka [{OK
(a"TpOTIOTECHE3) https://m.edsoo.ru/863eac2c
16 JIBmokymiue cuibl (PaKTopsl) bubmmoreka [JOK
aHTpoOIoreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUN
YeJI0BEKa
18 UYenoBeueckue packl ¥ IPUPOIHbIE Bubmuotexa [IOK
aarTaniy 4eJ0BeKa https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O600611eHIE IO
19 TeMe «BO3HUKHOBEHME U pa3BUTHE
YKU3HU Ha 3eMIie»
20 DKOJIOTUs KaKk HayKa
71 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubmmoreka [JOK
(hakTophI https://m.edsoo.ru/863eafec
AOGuotnueckue GhaKkTopshI.
Jlabopartopnast pa6ora Ne 3.
«Mop(boimmqeacne 0COOEHHOCTH Bubsmorexa IOK
22 pacTeHUH U3 pa3HbIX MECT 0.5

obutanus». JlabopaTopHas pabora
No 4. «Bnugnue cBeta Ha POCT U
pa3BHUTHE YEPEHKOB KOJIEyCay

https://m.edso0o0.ru/863eb10e



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

bu6mmoreka [IOK

23 bromieciue Gaxropr ! https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTEPUCTUKU
nomyssiuu. [Ipaktuyeckas pabora

24 Ne 2 «[Toacu€T mioTHOCTH 1 0.5
MOIYJISIIIUI pa3HBIX BHJIOB
pacTeHuin»

75 Coo0riecTBa OpraHu3MOB — 1 bubmmoreka [JOK
OnolLeHO3 https://m.edsoo.ru/863eb46a

26 OKOJIOTHYECKHUE CUCTEMBI 1 but6mmoreka [IOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKa3aTeIu

27 AKOCHUCTEMBI. DKOJIOTHYECKHE 1 but6mmoreka [IOK
nupamMuibl. CBOHCTBA SKOCHUCTEM. https://m.edsoo.ru/863ebSfa
Cykueccus

28 IIpupoaHbIE S3KOCUCTEMBI 1

29 AHTPOIOT€HHbIE SKOCUCTEMBI 1

30 buocdepa — rnobanpHas 1 Bu6muotexa [JOK
AKOCHUCTEMa 3eMITH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubmuotexa [JOK
ouochepsl https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B 6mochepe 3emnu 1

33 CocyuiecTBOBaHHE TPUPOJIBI U 1 bubnuoreka [JOK
YeII0BEYeCTBA https://m.edsoo.ru/863ebale
PesepBHrIil ypok. O600ICHHE

34 TeMbl «C000IIIeECTBA 1 1
IKOJIOTHUECKHUE CUCTEMBD)

OBUIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVI1 YYEHUKA

* buonorus, 10 knacc/ [aceunuk B.B., Kamenckuii A.A., PyonioB A.M. u ap.; [lox penakmueit
[Taceunuka B.B. Akunonepnoe o6mectBo «M3natensctBo «IIpocBemenue»

* buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyorioB A.M. u ap.; [lox penakmuueit
[Taceunuka B.B. Akunonepnoe o6mectBo «M3natensctBo «IIpocemenue»

METOANUYECKHUE MATEPHAJIBI UIA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET





