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PaGouas nporpamma no yueonomy npeamery «buosorus»
s ooyqaromuxes 10-11kinaccon
(ypoBeHb OCBOeHMS: 0a30BbIi)

PaGouass mporpamma pa3paboTaHa Ha OCHOBE TPEOOBaHWN K IUTAHHUPYEMBIM pe3yJbTaTaM
OCBOGHHUSI OOYYaIONIMMKCS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMBI CPEIHEro OOIIero

o0OpazoBaHus

2024-2025 y4deOHbIi TO



INOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJIOTHH TEOPETHUECKYIO OCHOBY JJIS OIpPEACTICHHS
NOIXOJM0B K (OpMHpOBaHUIO cojepkaHus ydeOHoro mnpeamera «buomorus» cocraBUiIu:
koHuentyanbHble nojoxeHns @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COIEpKaHMs,
pe3ynbTatoB 00ydyeHHs M TpeOOBaHWM K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, IOJIOKEHUS 00
o0IIMX IEesIX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit deneparuu, a TakKe MOJ0KEHHS O crienupruKke OMOJIOTHH,
e€ 3HAUYCHWU B TIO3HAHHH JXUBOW MPHUPOABI M OOECICUCHHH CYIIECTBOBAHUS HYEIOBEUECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM IOJOXKEHHSIM, OINpPEAeTIeHbl OCHOBHBIE (DYHKIIMU MPOTpamMMBbl
1o OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma mo Gmosioruu 1aéT MpencTaBlICHUE O MENsX, 00 O0Iel cTpaTernu 00ydeHus,
BOCIIUTAHHUS M PAa3BUTUS OOYYarOMIMXCS CpeAcTBaMH Yy4deOHoro mnpeamera «buomorusy,
onpezenseTr o0s3aTeNIbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpY, paclpeaeiceHue Io
pa3zenaM U TeMaM, PEKOMEHIYyEeMYIO IMOCJIEI0BATeIbHOCTh MU3YyUEHHUs Y4eOHOro Marepuania ¢
Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHUKH 00pa30BaTeIbHOrO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00Yy4aroLIIXCSl.

B nporpamme mno OHOJIOTMU TakK€ YUMUTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MPEAMETHBIM pe3ylibTaTaM oO0ydeHuss B (OPMHUPOBAHHUU
OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIBHOMN JEATEIbHOCTH/ydeOHBIX NEUCTBUN 00yUaIOMUXCS 110
OCBOGHHIO COJIepP KaHUS OMOIOTUYECKOT0 00pa3oBaHUsI.

B mporpamme mo 6uonornu (10-11 kmaccel, 6a30BbIli ypOBEHb) peaau30BaH MPUHITUT
MPEEMCTBEHHOCTH B W3Y4YeHMH Ouonorud, Omaromaps dYemy B HEHl mIpocMaTpuUBaeTCs
HAIpPaBJIEHHOCTh HA Pa3BUTHUE 3HAHUI, CBSI3aHHBIX C (OPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIlM  JIMYHOCTH, DKOJOTHYECKOTO  MBIIUICHUS,
MPEJCTaBICHU O 370pOBOM 00pa3e JKM3HM U OEpeXHBIM OTHOIIEHHEM K OKpYKaroen
npupoaHoii cpene. IlosTomy Hapsiy ¢ HM3ydeHHUEM OOIMIEOMOJIOTHYECKUX TEOPHM, a Takke
3HAaHUU O CTPOEHHH >KUBBIX CHCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX
MPOIECCOB B TpOrpaMMe MO OWONOTHH YACNEHO BHUMAHHUE WCIOJIb30BAHUIO MMOJYUYEHHBIX
3HAHUU B MOBCEHEBHOM JKU3HU JJISl PEIlICHUs MPUKJIAJIHbIX 3a/1a4, B TOM 4ncie: TpopuiIaKTUKU
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  4YENIOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEJACHUS B OKpYXKaloIlel MpUpPOAHOIl cpele,
aHAJIM3a BIMSIHHUSI XO3SWCTBEHHOW NEATEIHHOCTH YENOBEKAa Ha COCTOSHUE NPUPOIHBIX U
MCKYCCTBEHHBIX AKOCHCTEM. YCHJIEHHE BHUMaHHUS K MPUKIATHONW HANpPaBICHHOCTH y4e€OHOrO
npenMera «bHONIOTHSY MPOAUKTOBAHO HEOOXOIUMOCTBIO OOECIICUCHHS YCIIOBUHN ISl PEIleHUs
OJIHOM M3 aKTyallbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpas Mpeanoiaraet
dbopMupoBaHHE Y OOYYArOMIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM JTUHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOTI'O MUPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxHoe Mecto. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONMIMXCS TMPEJACTABICHUNH O HAyYHOW KapTUHE MUDa,
pacupsieT 1 0000IaeT 3HaHUS O )KUBOH NPUPOE, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMl M OHBOJIIOLMM, CO3AAaET YCJIOBUS [UIsl: TO3HAHHSA 3aKOHOB >KUBOW MPUPOJIBI,
dopmupoBaHus (YHKIIMOHATHHOW TPaAaMOTHOCTH, HABBIKOB 30POBOTO M Oe30macHoOro odpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIICHHUS K KUBOI IPUPOJE U YETIOBEKY.

Bonpimioe 3HaueHWe OWOJOTHS WMEET TaKXKe I PEIICHUS BOCIHUTATEIbHBIX U
Pa3BUBAIOIIMX 33/1ay CPeHEro o0Iero oopa3oBaHus, conuaau3anuu ooyJyaromuxcs. M3ydenune
Ounonoruun obecrnieunBaeT YCIIOBUS TUISE dbopMupoBaHUSs HMHTEIICKTYalbHBIX,
KOMMYHHKAIIMOHHBIX U MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETHUYECKON KYJIBTYPBHI, CIIOCOOCTBYET
UHTETpaIMy OUOJIOTMYECKUX 3HAHUN C MPEJCTaBICHUSIMH M3 APYTUX Y4YEOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMUH U Teorpaduu. HazpaHHble MOT0XKEHUS O MPeAHA3HAYEHUN Y4eOHOTr0o



npeamera «bUONOTHS» COCTaBHJIM OCHOBY Ul OIPENENIEHUS IOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COAEPIKAHUS, ITPEICTABICHHOIO B TPOrpaMMe 0 OHUOJIOTHH.

OTt60p conepkanust yaeOHOro TipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O0yYaroIIUecs TOJIKHBI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUUMbIE Ui (OpMUPOBaHUS OOIIEH KyIbTYphl, ONpEAeSIoNIne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpYKaIOIEeH NPUPOJHOU cpefe, BOCTpEeOOBAaHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKON nesTenbHOCTH. Ocoboe MeCTo B ATOW CHUCTEME 3HAaHUUN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIE CIyKaT OCHOBOM g  (QOopMHUpPOBaHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBECHHO-HAy4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OPUEHTANMAX JTUIHOCTH, CTOCOOCTBYIOMINX TYMaHHU3AIIMN OMOJIOTHYECKOTO 00pa30BaHus.

CrpyKTypupoBaHHE COJepXkKaHUs y4yeOHOro Marepuana B HIporpaMMme 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 «buonorus» BblIEIEHBI CIEAYIOUINE COAEp)KaTeIbHbIE JIMHUU:
«buonorus xkak Hayka. MeTo/ibl HAYYHOTO MO3HAHU», «KieTka Kak OHonoruyeckas CUCTEMay,
«Opranusm Kak Ouonoruyeckas cucremay, «CuctemMa ¥ MHOrooOpazue OpraHM4ecKoro MUpay,
«OBOJIIOLINS )KUBOM MPUPOABI», « IKOCUCTEMBI U IIPUCYILIUE UM 3aKOHOMEPHOCTI».

Ilenp u3ydenust yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJaJICHHE
00y4aromMUMHUCS 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOM OPraHM3allUU >KUBBIX CHCTEM
pPa3HOTO paHra v NpuoOpeTeHre YMEHUN HCIIONIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JI€UCTBUH B
OTHOIIECHUH O0BEKTOB KUBOI MPHUPOJIBI U PEIICHUS PA3IHUHBIX KU3HEHHBIX POOIIEeM.

Joctuxenue nenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTcsl pEHICHUEM CIeIYIOINX 3a/1a4:

OCBOEHHE OOYYaloIIMMHCS CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOPUSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUJIAX, CIY)KAIIMX OCHOBOH Mg (HhOpPMUPOBaAHHS
MPEJICTAaBICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOAaX HAy4YHOIO IO3HaHUS,
CTPOCHUHU, MHOT000pa3sMu M OCOOCHHOCTAX >XHBBIX CHUCTEM pA3HOTO YPOBHS OpraHU3allHH,
BBIIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBaHUSIX B OMOJIOTHY;

¢dopmupoBaHHe y 00yYaromUXCs MMO3HABATEIbHBIX, MHTEIICKTYAJIBHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B Mpollecce aHalKu3a JJaHHBIX O MYTSAX Pa3BUTUS B OMOJIOTUH HAYYHBIX B3TJISOB,
U U MOIXO00B K M3yUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alUHy;

CTAHOBJICHHME Yy oOOydJaroumxcsi oOmeld KyabTypbl, (DYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSACHATH M OLIEHUBATDH SIBICHUS OKPYXKAIOIIETO MUpPA >KUBOM MPUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYCHHBIX PU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHUe Yy OOYYAIOIIMXCS YMEHHH WILTIOCTPHPOBATh 3HAYCHUE OMOJIOTHYECKHX
3HaHUW B MPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCMHUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHHS YEIOBEKOM KHBOW MPHUPOJBI,
HE00X0IMMOCTH OEpEXHOTO OTHOILICHHUS K HEH, COOTIOAEHUS STHUECKUX HOPM IIPH MPOBEICHUH
OMOJOTUYECKHUX UCCIIEIOBAHMUI;

OCO3HAHHME LIEHHOCTH OMOJOTMYECKUX 3HAHUI NSl MOBBIIICHUS YPOBHS 3KOJIOIMYECKON
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,;

NpUMEHEHHE NPHOOPETEHHBIX 3HAHUM W YMEHUH B TOBCEJIHEBHOM >KHU3HU JUIS OLEHKU
MOCJIC/ICTBHM CBOEHW NEATEIbHOCTH IO OTHOIICHHWIO K OKpY)Karollel cpene, coOOCTBEHHOMY
3J10pOBbI0, 00OCHOBAHHE U COOIIOICHHE Mep MPO(PUIAKTHKH 3a00IeBaHHH.

B cucreme cpeanero obmiero odbpazoanusi «buosiorus», nzydyaemas Ha 0a30BOM ypOBHE,
SABIISICTCS 00S3aTENbHBIM YYEOHBIM MHPEIMETOM, BXOAAIIMM B COCTaB IPEIMETHOH 001acTh
«EcTecTBEeHHO-HAyUYHBIE [TPEIMETHI.

Jns u3yyeHus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEr0 OOIIero 0Opa3oBaHMs OTBOIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Buosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMU
€CTeCTBEHHBIMH HayKaMmu, (uiocoduel, STHKOW, 3CTETUKOH W mpaBoM. Posp Ouomoruu B
dbopMHpPOBaHUK COBPEMEHHOW HAy4YHON KapTHUHBI Mupa. CucTemMa OMOJOTUYECKUX HAYK.

MeTto/ibl TTO3HAHUS KUBOUM MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OMKMCAHUE, U3MEpPEHUE,
KJaccuukanus, MOJETMPOBAHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

Jdemoncrpanum:

[Toptpetsi: Y. dapsun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

[Ipaktuueckass pabora Ne 1. «Vcnonp3oBaHHWE pa3lIUYHBIX METOAOB IPH H3yYCHUU
OHOJOTUYECKIX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

JKuBbie cuctembl (OMOCHMCTEMBI) KakK TMpeAMET W3ydeHUs Ouonoruu. OTIu4me >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CgoiicTBa OuocucteM U HX pa3zHooOpasue. YPOBHHU OpraHU3alMH OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIM,  OpPraHW3MEHHBIM,  MOMYISLUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOChEPHBI.

JdemoncTpanum:

Tabmumpl 1 cxembl: «OCHOBHBIE TIPU3HAKW JKU3HU», «YPOBHU OpraHU3AIMU KUBOH
PUPOIBI.

O6opynoBanue: moaenb Monekybl JTHK.

Tema 3. XumMuveckuii cOCTaB H CTPOCHHE KJIETKH.

XMMHMYECKUH  COCTaB  KIETKM.  XUMHYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTBHI,
MHUKpO3JeMeHThl. Bojia 1 MuHepasibHbIE BEILIECTBA.

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

benku. CoctaB u cTrpoeHue 0€IKOB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHumbIe
U 3aMEHHUMBIC AMHHOKHCIOTHL. AMMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYPBI OEIKOBOMU
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W 4YeTBEpTUYHAs CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buosnoruueckue GyHKIUN OEIKOB.

®depmeHThl — Omonornueckue karanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyocrparHas  crnenuduuHocts. Kodepmentsl. Burtammubpl.  Otauuus  pepMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoasl: MOHOCAXapH bl (TIII0KO3a, pud03a U 1e30KCupr003a), AucaxapH bl (caxaposa,
JAaKTO3a) W TMoJucaxapuibl (KpaxMmaj, TJIMKOTEH, Ie/UIIoo3a). buonorndeckue GyHKIIHH
YIJIEBOJOB.

Jlunmuaer:  Tpurmunepuabl, Gochomunuabl, crepounbl. [ 'uapodgmIbHO-THAPOGHOOHBIE
cBoiicTBa. buonorndeckue ¢ynkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMHUIOB KaK
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JITHK u PHK. Hykneotnasl — MOHOMEpB!I HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkmuu JIHK. Crpoenne m ¢ynkmum PHK. Buner PHK. AT®: crpoenue u
byHKINN.

[utomoruss — Hayka o kjeTke. KinetouHas Tteopuss — mpuMep B3auMMOACHCTBHUS HUIEH U
(dakTOB B HAYYHOM MO3HAHUHU. MeTOIbI H3y4eHUS KICTKH.

Knerka kak nenoctHas >xuBasi cucrema. OOIiye NMpu3Haky KJIETOK: 3aMKHYTasl Hapy>KHas
memOpana, mosiekynbl JIHK kak reHeTnueckuii anmapar, cucTeMa CHHTe3a Oerka.



Tumel KIETOK: JyKapuoTH4ecKas U mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHUS
MpOKaprOTUUYECKON KieTku. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKOW KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMUKC, MX (YHKIUH.
[Ina3marnueckas memOpana, e€ cBoicTBa W (QyHKuuu. LluToruiasma u e€ oOpraHoMAbL.
OnnomemOpannbie opranouibl kietku: JI1C, ammapat ['omasmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOWbl KJIETKH: MHUTOXOHJAPUH, TutacTuiabl. [IpoucxoxkaeHue MUTOXOHAPUM U TIIACTH.
Bunaer mnactun. HememOpaHHble OpraHouAbl KJIETKU: PUOOCOMBI, KIIETOUHBIH LEHTP, LIEHTPUOIIH,
PECHUYKHU, KI'yTUKH. DYHKIIMU OPraHoOUI0B KJIETKHU. BritoueHus.

SAnpo — perynaropHsiid 1eHTp KieTku. CTpoeHue siapa: saepHas 000JI04Ka, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcropT BEIIECTB B KJIETKE.

Jdemoncrpanum:

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

Huarpammbl:  «PacnpenesieHne XHMHYECKMX JJIEMEHTOB B  HEXKHBOW MPUPOAE»,
«PacrnpeneneHe XMMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAE».

Tabmupel u cxembl: «llepuonuyeckas Tabauna XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocunTes Oenkay, «CTpoeHrne MoJIeKybl 6enka», «CTpoeHne GpepMeHTay,
«Hyxnennossie kucnotel. [JHK», «Ctpoenue monexkynsl ATO», «CTpoeHne 3yKapuoTHYECKON
KJIeTkn», «CTpoeHue XKUBOTHOM KIeTKn», «CTpOeHHE pacTUTENbHOU KIeTKW», «CTpoeHue
MPOKAPUOTUUECKOHN KIIETKNY», «CTpOEHUE A/1pa KIETKH», «Y TIIEBOABDY, «JIMIUIb.

OOGopynoBaHHe: CBETOBOW MHKPOCKOH, 00OpyHOBaHHE Il IPOBEIEHUS HaOIIOAEHUH,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIpENapaTbl PacTUTENbHBIX, )KUBOTHBIX U OaKTepHaIbHbIX
KJIETOK.

JlaGopaTopHble H NpaKkTHYecKue padoThbl:

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

JlaGopatopHast pabora Ne 2. «M3ydeHHe CTPOCHHUS KIETOK PACTEHHH, >XMBOTHBIX WU
OaxkTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHE).

Tema 4. /KuzHeaeATeIbHOCTD KJIETKH.

OOmeH BemiecTB, WIM MeTabonu3M. AccuMmmisanus —(TUIaCTHYECKUd  OOMEH) |
TUCCUMMIIALIUSA (SHEPreTUYeCKHii 0OMeH) — JIBe CTOPOHBI €MHOTO Mpolecca MeTabonusma. Poib
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoInM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIH U rereporpodHbiid. Pons depmenToB B 0OMeHe
BEIIECTB U IIPEBPAILICHUHN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas Haszbl ¢orocunreza. Peakuuu ¢doTocuHTE3A.
DddexkTuBHOCTL (hOTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HHU Ha 3emuie. Briusaue ycnoBuit
cpensl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUU.

XemocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAUYCHHWE XEMOCHHTE3a /I KU3HH Ha
3emuie.

DHepreTuyeckuidi OoOMEH B  KJeTKe. PaciieruieHwe  BEIecTB,  BBIACICHHE U
AKKyMYJIUPOBAHHE SHEPTUHU B KJIETKE. DTallbl YJHEpreTudeckoro oomena. [ nukonus. bpoxenue u
ero Buabl. KucinopogHoe okucieHHWe, WIM  KJIETOYHOE  JbIxaHue. OKHUCIUTENIbHOE
dochopmmupoBanre. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

Peakiun wmarpuuHoro cuHTe3a. ['eHermueckas uHpopmanus u JIHK. Peamuzarus
reHeTH4ecKoi nHpopManuu B KieTke. ['eHeTHuecKuil Ko M ero CBOWCTBA. TpPaHCKPHUILUSA —
matpuuHbld cuate3 PHK. Tpancnsnus — 6uocunTe3 O6enka. Dranbl TpaHcasnuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oernka.

Heknerounsie Qopmbl xku3Hu — BHpYCHL. Mcropuss oTkpeitus BupycoB (/. .
NBanoBckuif). OcoOEHHOCTH CTPOCHHUS M )KHU3HEHHOTO IHUKJIA BUpYcoB. bakrepuodaru. bonesau



pacTeHHi, )KUBOTHBIX U YelIOBEeKa, BhI3bIBAEMbIE BUpYcaMH. Bupyc nMMmyHonedunuTa dyenoBeka

(BUY) — Boszoymurens CIIM/la. OOpatHas TpaHCKPHUIIWA, peBEepTa3a W HHTErpasa.
[IpodunakTrka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.
JdemoncTpanum:

Hoptpers: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpt w  cxembl: «Tunel  muTanus», «Metabomuzm»,  «MUTOXOHIPHS,
«DHepreTrueckuii 0OMen», «Xmioporacty, «Dotocunrtes», «Ctpoenune [IHK», «Ctpoenue u
byHKIMOHUpOBaHWE TeHay, «CuHTe3 Oenka», «[eHernueckwit kom», «Bupycsm,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbld 1MKn Bupyca CIIMa, ©Oakrepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: Monenu-anmiankayuu «Yasoenue JJHK u tpanckpunims», «buocuntes
oenkay, «CTpoeHHUE KIETKU», MoJienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M MHAMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Krerounslii 1WKI, WM >KA3HEHHBIM UK KiIeTkd. MHTepdaza m mutos. Ilpomeccsl,
npoTekaromue B uHTEpdasze. Permmukanus — peakunss marpuyHoro cuntesa [IHK. Crpoenue
XpoMocoM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JMIUIOWIHBIA W TArUIOWIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. L{uTonornueckre OCHOBBI Pa3MHOXKEHHUS U WHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne wnetkn — muto3. Cramuu mwurosa. Ilpouecchl, mpoucxonsiive Ha pasHBIX
CTaAUsAX MUTO3a. BHOIOrM4ecKuii CMBICII MUTO3A.

[IporpamMmmupyemas rubens KIETKH — allonTo3.

@opMbl  pa3MHOXKEHMSI OpPraHM3MOB: Oecroysioe U moyioBoe. Buabl  6Gecnonoro
Pa3MHOXKEHUS: JIEJICHHE HAJBOE, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHMpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJICKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTJINYUS OT OECIOIOrO.

Meiio3. Craguu meiosza. [Iporeccel, npoucxonsume Ha cragusx Mmenosa. [loBenenue
xpomocoMm B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HaYE€HHUE MEH03a.

lamerorenes — mporiecc 00pa3oBaHMsI MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE JKEIe3bl:
CEMEHHHUKU U SMYHUKH. OOpa3oBaHME W PAa3BUTHE MOJOBBIX KIETOK — ramer (CIepMaTo30H,
SUIIEKIIETKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTPOEHUS SUIEKIETOK W
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

NunuBuayanpbHOe pa3BuTHE (OHTOTEHE3). DMOpPHOHANbHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOTO PA3BUTHUSL Y IMO3BOHOYHBIX >KMBOTHBIX: JApPOOJIEHHE, TracTpyJsLus,
opranorenes. [ToctoMOproHaNbHOE pa3BUTHE. THIBI MOCTIMOPUOHATBFHOTO PA3BUTHS: MPSIMOE,
HernpsiMoe (JIMYMHOYHOE). BiusHMe cpeapl Ha pa3BUTHE OPraHu3MoOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHM, CTaJuu
pa3BUTHSL.

JdemoncTpanum:

Tabmuupl u cxembl: «@OpPMBI pa3MHOKEHHS OPTaHU3MOBY, «J[BOitHOE OILUIOIOTBOpEHNUE Y
IBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHHE pacTeHuil», «JleneHue KIeTKH
Oaktepuii», «CTpoeHUE TMOJOBBIX KIETOK», «CTpOCHHE XpOMOCOMBI», «KIETOUHBINA UK,
«Pemmukanus JJHK», «Mutoszy», «Mehosy, «IIpsMoe n HenpsiMoe pa3BUTHE», «l'ameToreHes y
MJIEKOMUTAIOIINX U YeNloBeKa», «OCHOBHBIE CTA/IUA OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOI, MHUKpompenaparbl «CrepMaTo30HIbl MIIEKOMUTAIOLIET0»,
«Siueknerka miekonuTaromero», «KapuokuHes B KJIETKax KOpEIIKa JyKay», MarHUTHas
Moaenb-anrukamnus «Jlenenue knetkn», monens JIHK, Mmoaens MmetadazHoit XpOMOCOMBL.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopaTtopHnas pabora Ne 3. «HaOmroneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENapaTax.



Jlaboparopnas pabora Ne 4. «V3yueHue CTPOEHUS IMOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[IpenmMer u 3amaum reHeTUKU. Mcropus pa3BUTHUS TEHETUKH. Poiib LHUTOJNIOTMH U
AMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKU. BKIIaq pocCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTolbl TEeHETUKH (TMOPHI0JIOrMYECKU, LHUTOT€HETUYECKUI, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUECKHE MOHATUA. |'eHeThueckasi CMHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEeIIMBaHUH.

3aKOHOMEPHOCTH  HAcleAOBaHUs  MPU3HAKOB, ycTaHoBileHHble [. Mennenem.
MonorubpuaHoe CKpeuBanue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO MokoJieHus. [1paBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['munorte3a uyuctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe  CKpeniuBaHWE. 3aKOH HE3aBHCHMOTO  HACIEAOBaHUS  MPH3HAKOB.
[{uToreHeTHueckne OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEe CKpEIlBaHHUE.
Hcnonb3oBanne aHATH3UPYIOMIETO CKPEITUBAHUS JJIs OTPEACIICHUSI TeHOTHITA OCOOH.

CueruieHHOe HaciefoBaHue Tmpu3HakoB. PaGora T. Moprana 1o CICTUICHHOMY
HacJe10BaHuI0 TeHoB. HapylieHue clenienus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKHe KapThl.

I'enetuka nosna. XpoMOCOMHOE OIpeeieHue mnoia. AyTocOMbl U MOJOBbIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble OpraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CUEIJIEHHBIX C
MOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAcleACTBEHHas. Ponb cpebl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEpUCTHKA MOIU(PHUKAIMOHHONW H3MEHYHBOCTH.
Bapuanuonsslii psig u BapuandoHHas kpuBas. Hopma peakuun npuszHaka. KojmuecTBeHHbIE U
KaueCTBEHHBIC TPU3HAKU U X HOopMa peakuuu. CBoHCTBAa MOAM(PUKANIMOHHONW N3MEHYMBOCTH.

HacnenctBenHas, iy reHOTUNHUYECKasi, N3MEHUYUBOCTh. KOMOMHATHBHAS M3MEHUUBOCTD.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOMHATHMBHOW WM3MEHUMBOCTH. MyTalliOHHAs
u3MeHuuBoCcTh. Kiaccudukanuss myranuid: reHHble, XpOMOCOMHBIE, T'eHOMHbIE. YacToTa u
NPUYMHBI MyTaluii. MyTareHHnbeie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIIEICTBEHHOU
n3menurBocty H. M. BaBunosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enernka uyenoBeka. Kapumorun denoBeka. OCHOBHBIE METOJbl T€HETHKH YEJIOBEKa:
TeHEAIOTUYECKUH, OJIM3HENOBbIM, IUTOTCHETUYECKUN, OHOXUMHUYECKUH, MOIEKYISIPHO-
reHetudecknid. COBpEMEHHOE OIpEeAeNICHHE TEeHOTHUIIA: IOJHON€HOMHOE CEKBEHHUPOBAHME,
TeHOTUIIUPOBaHKEe, B ToM uucie ¢ momomipio [1[[P-ananusa. HacnenctBeHHbie 3a0oneBaHus
yelloBeKa: TIeHHble Ooyie3HH, OO0JIe3HHM C  HAClEACTBEHHOW  IPelpacrnooKEeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTHdeckne W TeHepaTuBHbIE MyTanuu. CTBOJOBBIC KIETKH.
[Tpunumnsl 310poBOro 00pasza >KU3HU, AUATHOCTUKH, MPOPUIAKTUKHI U JICYCHHUS] TeHETUYECKUX
Oone3Hell. MeaMKO-TeHeTUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEIAMIMHCKOM TEHETHKH B
MPEOTBPALICHUH U JICUEHUU TeHETHYEeCKUX 3a00JIeBaHU YeTIOBEKa.

JdemoncTpanum:

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

Tabmunpl u cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAaHUE U €ro LIUTOT€HETHYECKas OCHOBaY,
«3aKOH pacuIeIUICHUsI M €ro IMTOTeHETHYeCKass OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«durubpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKpELIMBAHUI,
«Merno3», «B3anmMoneicTBUE allIeNIbHBIX I'€HOBY, «I'eHeTndecKkne KapThl PaCTEHUM, )KUBOTHBIX
u 4yenmoBekay, «['eHeTtuka monay, «3aKOHOMEPHOCTH HACIENOBAHUS, CIEIUIEHHOTO C IOJIOM»,
«KapuoTunsl dYenoBeka W IKHBOTHBIX», «Bumbl wu3MeHunBoCTHY», «MoaudukanmonHas
U3MEHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Tpynn KpoBu», «MyTallliOHHas
HU3MEHYUBOCTbY.



Ob6opynoBanue: MoaeTU-aNIUIMKauuu «MoHoruOpugHoe ckpemuBaHue», «HemnomaHoe
JOMHUHHUpOBaHHUE», «/urnbpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI H
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPBUIbEB U OKPACKU Tena), repdapuid
«["opox moceBHOW.

JlabopaTopHble U IpaKkTHYeCcKHe padoThI:

JlaGopaTtopnast pabota Ne 5. «M3y4ueHue pe3yabTaTOB MOHOTHOPUIHOTO M JUTHOPHUIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MHKPOIPEIIapaTaxy.

JlaGopaTtopnast pabota Ne 6. «3ydeHne Moau(puKaIMOHHOW W3MEHYMBOCTH, TOCTPOCHUE
BAapUALMOHHOTO Ps1a U BAPUALIUOHHON KPUBOI».

Jlabopatopnass pabora No 7. «AHamu3 wMyTanmwii y Apo30riibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Tpaktuueckas padota Ne 2. «CocTaBlieHHE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa W Mmpouecc. 3apoKICHHUE CEIEKINU U ToMecTukamus. Yuenue H. M.
BaBuioBa 0 meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTps
MIPOUCXO0KICHMS TOMAIIHUX )KUBOTHBIX. COpT, HOPOAA, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIMU. MacCOBBI U MHAMBHUIAYAIbHBIH OTOOPHI B CEJIEKLIUU
pactenuii u KUBOTHBIX. O1leHKa 3KcTepbepa. bin3kopoacTBEHHOE CKpeluIMBaHUE — UHOPUAMHT.
Uucras snuHusA. CKpelMBaHWE YUCTBIX JHHUWA. [erepo3uc, wuim rubpuaHas Cuia.
Hepoacreennoe ckpemuBanue — ayrOopuaunr. OtnanéHHas ruOpuauzanuss U e€ YCIeXH.
HckyccTBEHHBIM MyTareHe3 M IOJyYEHHE IOJUIIONAOB. JIOCTHMXKEHUS CEIEKLMHU DPACTCHUH,
JKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciip IpPOU3BOACTBA. ['€HHas MH)KEHEpHs. OTalbl CO3JaHUs
pekomOunantHorr JIHK wm Ttpancrennsix opranmsmoB. Knertounas wmxenepus. Kietounbie
KyJIbTypbl. MUKPOKJIOHANIbHOE pa3MHOKEeHHE pacTeHuil. KilonnpoBaHue BbICOKONPOAYKTHBHBIX
CEIbCKOXO03SHUCTBEHHBIX OPraHU3MOB. OKOJOTUYECKHE M JTHYecKue mnpobiembl. MO —
TeHETHUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

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

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoasl TOMalIHUX >KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHH», «OTaanéHHas
rubpunmzamus», «Paborel akagemuka M. @. MHWeanoBay, «llomumnounnus», «OOBEKTHI
ounorexHonoruny, «Knerounple KylabTypbl U KJIOHUpOBaHUE», «KOHCTpyupoBaHWE U TEPEHOC
TE€HOB, XPOMOCOM).

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

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

Okckypeusi «OCHOBHBIE METObl M JOCTH)KCHHS CENIeKIIMM PAacTEeHUI W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHLIMIO, IJIEMEHHYIO ()epMy, COPTOMCHBITATEIbHBIN y4acTOK, B TEIUTUYHOE
X035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LICHTPA)».

11 KUIACC

Tema 1. IBosnronMOHHAsA 0HOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI IBOJIIOLMOHHONW TEOPUM. OBOJIIOLIMOHHAS TEOpUs U €€
MecTO B OMoj0ruu. BiusHue 3BONMIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U APYIUX HAYK.

CBuzerenbcrBa 3Bomtonuu. [lameoHTonornueckue: MOCIEAOBATEIBLHOCTD IOSIBICHUS
BUJIOB B MaJICOHTOJIOIMUYECKON JIETONHUCH, Nepexoanble GpopMbl. buoreorpapuyeckne: cxoncTBo
U paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3iauuusi 3MOPHOHOB pa3HbIX BHJOB I03BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTWYHBIE, PYIAUMEHTapHbIE OPraHbl,



aTaBU3Mbl. MOJEKYIApHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIEJACTBEHHOCTH H
OCHOBHBIX METab0IMYECKUX MMyTeH Y BCEX OpraHU3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpennocbulku BO3HUKHOBEHUS JapBHHH3MA.
JBuokymiye Cuibl ABOMIONMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MIpU
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas H3MEHUYMBOCTh, OOphOa 3a CyllecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) u e€ OCHOBHBIEC OJIOKECHHUS.

MukposBomtonus. [lonynanus kak eIMHALIA BUIA U SBOJIOLUN.

JBwxynme cuibl ((hakTophl) BOJIOLNUU BUAOB B Mpupoae. MyTalMOHHBIN mpolecc U
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomymsiiyioHHble BOMHBI M JApedd renoB. Uzomsauus u
MUTIpanus.

EcrecTBenHbIii 0TOOp — Hamparisitoumii (aktop sBomonun. DopmMbBI €CTECTBEHHOTO
orbopa.

[Tpucnoco0IeHHOCTh OPTaHU3MOB KaK pe3yibTaT 3BoJtoruu. [IpuMepsl npucmnocoOaeHui
y OpraHu3MoB. ApoMop(h 036l U UIMOAATITAIIIH.

Bun wu BumooOpaszoBanme. Kputepum Buma. OcHoOBHbIE (GOpMBI BHUI000pa30OBAHMS:
reorpaguueckoe, IKOJI0rHUECKOE.

MakposBomorus. @opMbl 3BOMIONUU: (uUIETUYECKas,, TUBEPreHTHAas, KOHBEpreHTHasl,
napauiensHas. HeoGpatumMocTs 3BoMONMN.

[TpoucxoxaeHnue  OT  HECNEUUATU3UPOBAHHBIX  MPEIKOB. [Iporpeccupytomias
crenuaian3anus. A,Z[aHTI/IBHaH paauanus.
JdemoncTpanum:

Hoprpersr: K. JIunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBeprios.

Tabmuubt u cxembl: «Pa3BuUTHE OpraHM4eckoro wmupa Ha 3emiey», «3apoabIlu
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «PopMbl OOprOBI 3a CYIIECTBOBaHHUEY,
«EctectBenHblit  0TOOp», «MHOrooOpasue COpPTOB pacTeHuil», «MHoroobpasue mopoa
JKUBOTHBIX», «ITomynsum», «MyTannoHHas U3MEHYUBOCTBY, «ApoMOp(O3bD»,
«Mnnoamanramumn», «OO0mas nereHepauus», «JBxyime cuibl 3Bodronum», «Kapra-cxema
Mapmpyta myremectBus Y. JlapsuHay, «bopbba 3a cymectBoBanue», «lIpucmocobiieHHOCT
OpranusMoBy, «l eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAaOOp IUIOAO0B U
ceMsiH, KoJuteKuus «lIpumepsl 3aUTHBIX TPUCTIOCOOIEHUH Y KUBOTHBIX», MoJelb «OCHOBHBIE
HaIpPaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJenb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX».

Buoreorpaduyeckas kapra wmwupa, KOUIeKIus «QDPOpMBI COXPAaHHOCTH MCKOMAeMbIX
JKUBOTHBIX U PACTEHMI», Monenp anmiukanus «llepekpéct XxpomMocom», BIIaKHBIE MpernapaTshl
«Pa3Butne Hacekomoro», «Pa3BuTue IATYIIKH», MHKpompenapar «Jlpozodpuna» (HOpMa,
MyTaruu GOpMbI KPBUTBEB U OKPACKH TeJa).

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

JlaGopaTtopHnas padota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHass pabora Ne 2. «Omnucanue npUCHOCOOJICHHOCTH OpraHu3smMa u eé
OTHOCHUTEIIBHOTO XapaKTePa».

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KHU3HU Ha 3emJie.

JloHayuyHble MpeACTaBIEHUS O 3apOKIACHUU XU3HU. HaydHble rMnoTe3sl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: abMOreHe3 W MaHchepMus. XUMHUYecKas 3BOMOUMA. AOHMOTCHHBIN CHHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCHEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHUYECKON 3BomroIMU. HadanpHble Tanel 6uonorunueckoit sBomonmn. ['unoresa PHK-mupa.
®opmMupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKU. [IepBble KIETKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.



PasButne xu3Hm Ha 3emsie mo 3pam U nepuojam. Karapxell. Apxelickas u
npoTepo3oiickas 3pel. Ilanmeo3oiickas spa m e€ mepUOAbl: KEMOPUHCKHM, OPIOBHKCKHMA,
CUJIypUNCKUH, IE€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKU.

Me3so3olickas 3pa u €€ nepruoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3olickas 3pa u €€ nepuo/ipl: NajJeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIH.

XapakTepucTUKa KJIMMara MU TIeoJIOTMYEeCKUX mpoueccoB. OCHOBHBIE 3Tambl 3BOIIOLUA
pPacTUTENFHOTO M JKHUBOTHOTO MHpa. ApomMopdo3bl y pacTeHuil W KMBOTHBIX. l[losiBieHwue,
pacuBeT U BBIMUPAHUE IPYIIT KUBBIX OPTaHU3MOB.

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

OBonronusl yenoBeka. AHTpPONOJIOruMs Kak Hayka. Pa3BuTue npencTaBleHMH O
IIPOUCXO0KICHUH YesloBeKa. MeTo bl n3yueHus antponorenes3a. CxoAcTBa U pa3inyus 4eloBeKa
Y )KMUBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

Jewxkymme cunbl  (paktopsl) aHTpomorene3a. HacnencTBeHHass HW3MEHUMBOCTH U
ecTecTBEHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUil TPyla, MBIIICHHE,
peysb.

OcCHOBHBIE CTaJUU M BETBHU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, UYEIOBEK YMEIbIil,
UYenoBexk npsmoxonsdimmii, YenoBek HeaHaepTaiabckuid, YenoBek pasymubiii. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMsl CYIIECTBOBAHHS, 00JaCTh pacHpOCTpaHeHUsi, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

Yenosedyeckne pacbl. OCHOBHBIE OOJBIINE pachl: €BpONEOUAHAas (€Bpa3uiicKasi), HErpo-
aBcTpasioniHas  (dPKBaTOpUalbHAas), MOHTOJOMIHAsS  (a3UMaTCKO-aMepHKaHcKas).  YUepTsl
OpUCIOCOOJICHHOCTH TMPEACTABUTENCH UEeNOBEYECKUX pac K YCJIOBHUAM CYIIECTBOBAHHUSL.
EnunctBo uenoBeueckux pac. Kpuruka pacusma.

JdemoncTpanum:

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

Tabmune! u cxembl: «Bo3nukHoBeHue COIHEUHON CUCTEMBI», «Pa3BUTHE OpPraHUYECKOTro
mupay», «PactutenbHas knetka», <«KuBoTHas kiuetka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasl CUCTEMAa OPraHUYECKOro mMupa», «CpaBHEHUE aHATOMUYECKUX UYEPT CTPOEHUS
YyelloBeKa M UYeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTMYECKUX HaXOJ0K
IIPEKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimne moau», «/IpesHue moau», «llepsbie
COBPEMEHHBIE JIIOIN», «HUelloBeuecKre pach».

Ob6opynoBanne: wmymsiku  «lIpoucxoxxaeHue denoBeka» (OIOCTBI  ABCTPANONMHUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKU WIH U300paKeHHs] KaMEHHBIX OpyIuil
NEepBOOBITHOTO YenoBeKa (KaMHH-4ONIepsl, pyOmia, ckpebia), reoXpoHoJIoruyeckas tadiuia,
KoJuteKus «@OopMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTECHUII.

JlabopaTopHble U IpaKkTHYeCcKHe padoThI:

[IpakTuueckas padora Ne 1. «/3ydeHue ucCKomaeMbIX OCTATKOB PacCTCHUH M KMBOTHBIX B
KOJUIEKLIASAX .

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

Tema 3. Opranusmbl 4 OKpPY KaK0LIasi cpeaa.

Okojoruss Kak Hayka. 3ajaud M pa3felibl dKOJIOrMH. MeEToabsl 3KOJOTM4eCcKUX
MCCIEN0BAHUI. DKOJOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

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

Okonoruyeckne (axrtopel. Kmaccudukamust skonoruyeckux (pakTopoB: abHOTHUYECKHE,
OMOTHUYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTMYECKUX (aKTOPOB Ha OpPraHU3MBI.

AbGuoTtnueckue  (aKTOpBl:  CBET, TEMIEparypa, BIAKHOCTb.  DOTONEPHOIMU3M.
[TpucniocoOnenust OpraHu3MoB K JAeCTBHIO a0NOTHYECKUX (aKkTOpoB. buosorndyeckue puTMsl.



buotnueckne  Qakroppl. Buasl OMOTHUECKMX ~ B3aMMOJAEHCTBHI:  KOHKYpPEHIIMA,
XHUIIHUYECTBO, cUMOMO03 U ero ¢opMsbl. [lapazutusm, koomnepanus, MyTyalu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCANIM3M, HEUTpaau3M. 3HaueHHEe OMOTHYECKHX
B3aMMOJICHCTBHII JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH Momynsiuud. OCHOBHBIE TOKa3aTead IOMYJALUN:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, MpHUpPOCT, Murpauus. JlHuHaMuka
YHCJICHHOCTH MOMYJISIUH U €€ PeTyJIsAIHsL.

JdemoncTpanum:

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

Tabmuipl u cxemsl: kapta «I[Ipupogubie 308 3eMuny, «Cpeapl 0OUTaHUS OPraHU3MOBY,
«Doronepuoausmy, «llomymauun», «3aKOHOMEPHOCTH pOCTAa YUCICHHOCTH MOMYJISAILHH
uHpy3opun-Tydenbrny, «Ilumesbie nenmy.

JlabopaTopHble U IpaKkTHYeCcKHe padoThI:

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

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

[Ipaktuueckas padora Ne 2. «[1oc4€T MIIOTHOCTH NOMYJISAIMHA Pa3HBIX BUJOB PACTCHUI».

Tema 4. CoolOuiecTBa U 3KOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJIOBasd,
MPOCTpPaHCTBEHHAs, Tpoduueckas (numeBas). Buapl-qomuHaHThl. CBsI3M B OMOIIEHO3E.

DKosoruyeckre cuctembl (9Kocucremsl). [loHsTHE 00 SKOCHCTeMe M OMOTreoleHO3e.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: TPOAYLEHTHI, KOHCYMEHTBHI, PpEAYLEHTHI.
KpyroBopoT BemecTB M NOTOK SHEPruM B 3KocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE TIOKa3aTeNd JKOCHCTEMBI: Onomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpPaMHUAbL: MPOAYKIMH, YHUCICHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CaMOperyJsiius, pazputue. Cykueccus.

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

AHTpONOTreHHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buonoruueckoe u
X03SUCTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu 3kocucteM. CoxpaHeHHE OMOJOTHYECKOTO
pazHooOpa3us Ha 3emiie.

Yuenne B. W. Bepnanckoro o Omocdepe. ['panuiiel, coctaB U CTpyKTypa Ouocdepsl.
KuBoe BemectBo u ero ¢ynkmuu. OcobeHHocTn Ouochepsl Kak Tria00aTbHONH SKOCHCTEMEI.
JluHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB W OMOT€OXMMHUUYECKHE ITUKIJIBI SJEMEHTOB (yTiepojia, a3oTa).
3oHanpHOCTH OMOchepsl. OCHOBHBIE OMOMBI CYIITH.

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

CocymecTBoBaHMe NpUPObI U yenoBedecTBa. CoxpaHeHne OuopazHooOpas3usi Kak OCHOBA
ycroitunBoctu Onochepsl. OcHOBA PallMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHE peCypcaMH U UX
UCIONIb30BaHue. JlocTukeHus: OMOIOTHH U OXpaHa MPUPOIbI.

Jdemoncrpanum:

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

Tabmuner u cxemsbl: «[lumiessie nenuy», «bUOIEHO3: cocTaB U CTPYKTypay, «IIpupoaHbie
coobmectBay, «lenu mnurtanus», «Okonoruueckas nupamuna», «buochepa u yenoBex»,
«OKocHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IJKOCUCTEMA XBOMHOro iseca», «buolueHos
BooéMay, «ArpoueHo3», «lIpuMepHble aHTPOMOTEeHHbIE BO3JEUCTBUS Ha IPUPOIYY,
«BaxHelmme UCTOYHMKHU 3arpsA3HEHUS BO3JyXa M TPYHTOBBIX BOA», «llouBa — BakHenmas
cocTapisitonas ouocdepn», «DakTophl Aerpaganuu mousy, «IlapaukoBeril a¢dhexT, «DakTops
PaIuOaKTUBHOTO 3arpsi3sHeHus: Onocdepni», «Obmas cTpykrypa 6uocdeps», «PacnpoctpaneHue



XKHU3HH B Onocdepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepoga B OGuocheper,
«KpyroBopot azora B mpupoe».

Ob6opynoBanue: MO/IEb-aNIIINKALUS «Tunnynsle OMOIICHO3BI», repoapuii
«PactutenpHbie  cooOmiecTBay, Kojuiekuuu — «buoneHo3y, «BpeauTennm = BakHEHIIHMX
CENIbCKOXO3SHCTBEHHBIX ~KYJIBTYp», TIepOapuu ¥ KOJUIGKIMM pACTeHUH U  KHUBOTHBIX,
MPUHAJICKAIINE K Pa3HbIM SKOJIOTMYECKUM Ipymnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, n300pakeHUs] OXPaHIEMbIX BUI0B PACTEHUHN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMEBI 11O BMOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yslbTaTaM OCBOCHHS
00y4JarmUMHUCS TIPOrpaMM CPETHEro 00IIero 00pa3oBaHus: TUYHOCTHBIM, METANIPEIMETHBIM U
PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NHMYHOCTHBIX pe3yabTaTOB OCBOEHHUs IMpenMera «buomnorus» BblIeICHBI
CIICAYIOIIME COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOUIMMMCA  POCCHHMCKON  Ipa)KIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOIPEAENICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHWIO OWOJIOTWHU, LEJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M UCTOPHUYECKHX TPAAULUN pa3BUTUA
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATHCS B
CBOECM  JESATENIbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TPUCYIIUMHU  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HaJIMYWe OSKOJIOTHYECKOTO IMPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTh LI€JIU U CTPOUTD KU3HEHHBIE TIIAHBI.

JluyHOCTHBIE pe3yibTaThl OCBOCHMS MpeameTa «buonorus» JOCTUralTCs B €IUHCTBE
yueOHOM M BOCTHUTATENbHON AEATEILHOCTU B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COIIMOKYJIbTYPHBIMU, UICTOPUUYECKUMH U JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH UM HOPMaMHu MOBEACHUSI M CHOCOOCTBYIOT IpoOLiecCaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUS M CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3HUIMU JTUYHOCTU, MATPUOTU3MA,
YBa)XEHUSI K 3aKOHY M IPaBOMOPSAKY, YEJOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
YBOKCHHS, OEPEeKHOTr0  OTHOIICHHWS K  KyJAbTYpHOMY  HACICIUI0O H  TPAJAUIHSIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPYKarolIen cpee.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeaMera «bruomorusy TOKHBI OTPaXaTh
TOTOBHOCTb M CITOCOOHOCTH OOYyYaroIMXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX OpPHEHTALMM, TMO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM ILIEHHOCTSIM POCCHUIHCKOrO  0OIIecTBa,
paclIupeHHe KU3HEHHOIO OIbITa U OIBITA ACSITEIBHOCTH B IMPOLIECCE PEAM3allMd OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  OO0yYaromierocss Kak AakTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M 0OsS3aHHOCTEH, yBa)XKEHHE 3aKOHA H
paBOMNOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH JIEATEIHHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U MTO3HABATENILHBIX 33124, BHITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TO3MIIMIO IO OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHHE Y4YWUThIBAaTh B CBOMX JCHCTBUSIX  HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ Pa3sHBIMU yOEKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMA U COLIUATHHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX M HUCCIIEOBATEIbCKUX 3a/lay, YBAKUTEIBHOI'O OTHOIIEHUS K MHEHUIO
OIIIIOHEHTOB MPU 00CYXIEHUHU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOM 1E€ATENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:



c(hOpPMUPOBAHHOCTH POCCHICKON TPaXKIAHCKOM UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHO#N, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYpPY, IPOIIOE U HACTOALLIEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOLIEHHWE K NPUPOAHOMY HACIEAMI0 M NaMATHHUKAM MPUPOABI,
JIOCTH>XKEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBJIIEHWE M pa3BUTHE
OMOJIOTUY, TOHUMAaHHS 3HAYCHUsI OMOJIOTUY B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO OOIIECTBa;

ujciHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIlMI0O M MPUHHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUHUBOIO OYAyIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS [IEHHOCTEN CEMEHHOMN XU3HU B COOTBETCTBUU C TPAIULMAMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

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

IMOHUMaHUE SMOLMOHAIIBHOTO BO3JEHCTBHS KUBOW IMPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHJIaX MCKYCCTBAa, CTPEMJIEHUE IPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHUPOBAHUSA  KYJIbTYPbl 3I0POBbS M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MOHUMAaHWE W pealin3alus 3JI0pOBOro M 0e30MmacHoro oopasza KU3HU (310pOBOE MUTAHUE,
COONIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COATaHCHPOBAHHBIN PEXUM 3aHATHH U OTABIXA,
perymsipHasi ¢u3NyYecKas AaKTUBHOCTb), OEpPEeKHOIr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOMICHUSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

NOHMMAaHHE IEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30IacHOro
MOBEJICHUS B CUTYaIUsX, YTPOKAIOIIKX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHE TMOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPeOJICHUS alKOroJis,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

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

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON Y COLUAIIbHON HAIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh, IUIAHUPOBATH H  CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JIeSATEIbHOCTB;

UMHTEpEC K pa3imuyHbiM cepam mpodecCHOHATBLHON AESITeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBIN BBIOODP OymyIeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE )KM3HECHHBIC TIIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30oBaHUIO M CaMOOOPa30BAaHUIO HA MPOTSIKEHUU BCEH
JKU3HU;

7) 3K0JIOTHYECKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKHU 11e1ec000pa3Hoe OTHOIIEHHE K MPUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBILIICHHE YPOBHS SKOJOTHYECKOW KYJIbTYpbl: MPUOOPETEHHE OMNbITa MJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;

OCO3HaHHUE TTI00aTBLHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U yTel UX pelieHus;



CIIOCOOHOCTH MCMOJB30BaTh MPUOOpPETACMbIE TIPU W3YYCHUH OWOJIOTUU 3HAHUS U YMEHUs
IpU pelleHuH MNpoOJeM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOJOINOIb30BaHUEM (COOMIOEHNE
MpaBujl MOBEACHUS B MPUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHUCTEMaX,
OXpaHy BUJIOB, SKOCUCTEM, Onochephl);

AKTUBHOE HEINPUATUE NCWCTBUM, MPUHOCAIIMX BpEI OKPYXKAKOLIEH NPUPOIHOU CpeEXE,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTHMUECKHUE IMOCIEICTBUS MPEIPUHUMAEMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpPhI, OIBITA
JEATEIbHOCTH  SKOJOTUYECKOMW HANpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATbCS HMH B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLUMUAIBHOM MpPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOIMUYECKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

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

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

MOHUMaHue crenupukn OMOJOTUM KaK HayKd, OCO3HaHMs €€ poiau B (PopMUpPOBaAHUHU
paIMOHATHHOTO HAYYHOT'O MBIIUICHHUS, CO3/IJaHUU 1IEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaIOIIeM
MUpEe KaKk O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M oOulecTBa, B [O3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH U peIIeHUH MPOOJIeM COXpaHEHUS IIPUPOJTHOTO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTH OMOJIOTHH U COBPEMEHHOW IMBMIIM3AIMH: 00eCTeYeHUs
HOBOTO YpPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JAHHE MEPCICKTHBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOieMbl pa3BUTHUS YEIOBEUECTBA, MIOUCKA MyTeH BBHIXOJA U3 TNI00aTbHBIX
IKOJIOTHUYECKUX TPOoOJIeM U o0ecTieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHATEHOMY
HCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIYYEHUU OMOJOTUYECKUX 3HAHHWMA B IEJISAX MOBBIIICHUS OOIICH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00y4Jaroumxcs, opMupyeMon Ipu U3y4eHUH OHOJIOTUY;

MOHMMAHHUE CYIIHOCTH METOJOB ITO3HAHUS, HCIOJb3YEeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONydyaeMble 3HAHUS JJs aHanu3a W OOBSCHEHUS SIBICHUUN
OKPYKAIOIIeT0 MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JelaTh O0OCHOBaHHBIE
3aKJTFOYCHHUS HA OCHOBE HAyYHBIX (DAKTOB W MMEIOMIMXCS JJAHHBIX C IEIhI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJB30BAaTh OHMOJIOTWYECKHE 3HAHUS IS pELICHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAILIMSIX;

OCO3HAaHHE IIEHHOCTU HAayYHOH NEATENbHOCTH, TOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPAa30BAHHIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yNIbTaThl OCBOCHUS y4eOHOTro mpeameTra «bUONOTHsy» BKIIOYAIOT:
3HaYuMble A (OPMHUPOBAHMS MHMPOBO33PEHHS OOYYAIOMIMXCA  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHBIC) OOICHAYYHbBIE TIOHATHS, OTPAKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(rKy METO/I0B MO3HAHHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUs,
SIBJICHHE, IPOIECC, CUCTEMa, HAYYHbBIM (aKT, MPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, UCCleOBaHUEe, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCAJIbHBIC
yueOHbIe JeicTBUS (MO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECTICUNBAIOIINE



dbopMupoBaHre (QPYHKIMOHATHHONH TPAMOTHOCTH W COIMAIBHON KOMIETCHIIMU OO0YYaroIIMXc,
CIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHbBIE MEXIUCUUIITMHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAIbHBIC YydeOHBIC ACHCTBHS B IO3HABATEIBLHOU U
COLMAJIBHOM MPAKTHUKE.

MertanpeaMeTHbIe PEe3yNbTaThl OCBOSHUS IMPOTPAMMEBI CPEIHEro 00IIero o0pa3oBaHHUS
JOJIKHBI OTPAXKaTh:

OBiageHne YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbIe JJOrMYeCKHUE AeHCTBUS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHUHM 3HAHWN MPUEMBI JIOTMUECKOTO MBIIIICHUS (aHaIH3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIICHMS), PACKpbIBATh CMBICT OHOJOTHUYECKHUX
MOHSITHH (BBIICATH UX XapaKTEPHbBIE MPU3HAKHN, YCTAHABIUBATh CBS3H C JPYTHUMHU MOHATHSIMH);

ONpeAeNaTh LeIN AeATeIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTH Pe3yIbTaThl ACITEILHOCTU C TIOCTABJICHHBIMU IIEJISIMH;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHATHUS JUIsl OObSACHEHHS (AaKTOB U SIBICHUU KHUBOM
TPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyKIeHUs (MHIYKTUBHBIC, JIENyKTUBHbBIC, [0 AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBO/JIbI U 3aKJIIOUEHUS;

MPUMEHSTh CXEMHO-MOJICbHBIE CPEACTBA JUISl MPEACTABICHUS CYIIIECTBEHHBIX CBS3EH U
OTHONICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTHBOPEUUI Pa3HOro poja,
BBISIBJICHHBIX B Pa3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIaH PELIECHUs MPOOIeMbl ¢ YIETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
¥ HEMaTepUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSAM,
OIICHUBATh PUCKH TOCIIEICTBUN JESATEILHOCTH;

KOOPJAMHHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHSIX pPEaJbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIeA0BATEIbCKHE IeliCTBHS:

BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOM AESITeTbHOCTH, HaBbIKaMU
pa3petieHus: mpoodIeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOHMCKY METO/OB
pelIeHUs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHNUS;

UCIIONIb30BaTh PA3JIMYHBIC BHUABI ACSITEILHOCTH IO TMOJIYYEHHUIO HOBOTO 3HAHHUS, €Tr0
UHTEPIIPETAllUY, PEOOPa30BaHUI0 U NMPUMEHEHHIO B y4EOHBIX CHUTYyalUsX, B TOM YHCJE MpU
CO3IaHUH YUEOHBIX M COI[MAIBHBIX TPOEKTOB;

dbopMupoBaTh HAyYHBIA TUI MBIILJICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yll B 0Opa30BATEIILHOW ACATEIHHOCTH W
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJM3MpOBaTh 3ajady, BBIABUTATh
TUNOTe3y €€ pelleHHs, HAaXOIWUTh apryMEHTHI MJsl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

AHAIM3UPOBATh TIONYyYEHHBIE B XOJI€ PEUICHUS 3a7add pe3yJabTaThl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABIICHHBIM MOUCK MEpeHoca CPeACTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPey;

yMETh TMEpPEeHOCUTh 3HAHUS B I[IO3HABaTEJIbHYIO M  MPAKTUYECKYI0  0O0JacTH
KU3ZHEJEATECIILHOCTH;



yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTei;

BBIJIBUT'aTh HOBBIE WJEH, NpPEUIaraTb OPUTMHAIBHBIE IOJAXOAbI U PEUICHUS, CTABUTh
npoOJIeMbl U 33aJ1a4u, TOMyCKAIOIIUE aJbTEePHATUBHBIEC PELICHHUS.

3) pabora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3UYHBIX MCTOYHUKAX HH(OpMAIuM (TeKcTe y4eOHOro mocoowus,
HAY4YHO-TIOMYJISIPHON JMTEpaType, OMOJOTMYECKUX CIOBapsSIX M CHPAaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGPOPMALMIO PA3IMYHBIX BUAOB U (Gopm
IPECTaBICHUs, KPUTUYECKH OLIEHUBATh €€ I0CTOBEPHOCTh M HEIPOTHUBOPEUNBOCTH;

dbopMynHMpoBaTh 3ampoCchl M TNPUMEHATh DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
Ouosornueckoi HHpOpMaIuK, HeOOXOIUMOH JIJIs1 BEITIOJTHEHHS YUEOHBIX 3a]1a4;

nproOpeTaTh ONBIT HCHOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIb30BAHUS PA3JIUUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAaNbHYIO (OpMYy NPEACTaBICHUS OHOIOrMYECKON
uHpopmanuu (cxemsl, TpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCIOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CPEACTBa IMpH paboTe ¢ OHOIOruyeckon
uHpopMaLKel: IPUMEHATh XUMHUYECKUE, (PU3MUECKHe M MaTeMaTU4eCKHe 3HAKM M CHMBOJIBL,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYPY, WCIOIb30BaTh M MPEOoOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATJISAHOCTH;

BJIAJCTh HABBIKAMU PpACHO3HABAHUS M 3aUIUThl WH(pOpMAMK, HHYOPMAITMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBJ1aieHNe YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMU /1€ CTBUSIMM:

1) oO1ienue:

OCYILECTBIISATh KOMMYHHMKAIIMKA BO BCceX cepax KM3HM, aKTUBHO y4acTBOBATh B JTHAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY O0CYKIaeMOM TeMbl (YMEHME 33JaBaTh BOIIPOCHI, BBICKA3bIBATh
CYXJIGHUS OTHOCHUTEJIBHO BBIIIOJHEHHUS TMpeaiaraeMoil 3agayd, YYMTHIBAaTb MHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAIOra UM TUCKYCCUH);

pacrio3HaBaTh HeBepOalbHBIC CpEICTBa OOLICHMS, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOHQUIMKTHBIX CUTYallUi, YMETh CMSr4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;

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

pa3BEPHYTO M JIOTMYHO H3JIAraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHaA JeSITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaIbHOW pabOTHI Ipu
peleHn OMOIOTUYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIOBBIX
¢dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICeOHOU 3a/1a4u;

BBIOMPATh TEMAaTUKY M METO/bl COBMECTHBIX JEHCTBHHA ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH KaX/10T0 4IeHa KOJUIEKTHBA;

OPUHUMATh €I COBMECTHOW JEATENbHOCTH, OPraHU30BHIBATh W KOOPAMHHUPOBATH
JNEUCTBUA MO €€ TOCTHUKEHMIO: COCTAaBJAThH IUIaH JEHCTBUHM, pACHPENENSITh POJIU C Y4ETOM
MHEHHUU yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJAJa U KaXKJOr0 Y4aCTHHUKA KOMaH/bI B OOLIUIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeUlaraTb HOBBIE NPOEKTHI, OLCHUBATH MM C MO3MIMHM HOBU3HBI, OPUIMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYILLECTBIIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJCHME B PA3JIMYHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpAKEHHE, ObITh HMHUIIMATUBHBIM.

OsgiiaieHNe YHHBEPCAIbHBIMH PeryJIsTHBHBIMH J1eHCTBUAMU:

1) camoopranusanus:



UCIIONIb30BaTh OWMOJIOTMYECKWE 3HAHUS JJs BBIABICHUS NPOOJIEM M WX pEIICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYalUAX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKHUX 3HAHUU 11EJIEBBIC U CMBICTIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M MOCTYIMKAaX MO OTHOIIEHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBbIO U 3/I0POBBIO
OKPY>KaIOIIHUX;

CaMOCTOSITENIbHO OCYILECTBIISATh MMO3HABATEIbHYIO NIE€ATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBAaTH COOCTBEHHBIE 3adadyd B O0Opa30BaTENBbHON MAESITEILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

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

JIaBaTh OLEHKY HOBBIM CUTYAaILUsIM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCThH 3a PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATH (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallUSM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OILICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMbIX ACHCTBUIA
¥ MBICITUTENIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHHM, HCIIOIH30BATh MPUEMBI pedIeKCUr
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS IO 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 apTryMEHTHI IPYTUX MPU aHATU3€E PE3YyIbTAaTOB JACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JAPYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[Ipenmertnbie pe3ynbrarel ocBoeHHs mporpammbl COO no Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT creruduueckue aias ydeOHoro npenmera «buosorusy HayuyHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHHMIO, MHTEPIIPETAlM M IPeoOpa3OBaHUIO 3HAHUM, BHJIBI
NEeSITEIbHOCTH 10 MOJIyYEHHIO HOBOT'O 3HAHUS U NMPUMEHEHHUIO 3HAHUI B pPaslIMYHbIX Y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KU3HEHHBIX CUTYaIUsX, CBS3aHHBIX C Owuosorueir. B
IporpaMMe IpeAMETHbIE Pe3yJIbTaThl PEACTaBIEHbI 10 roJaM 00y4eHHUs..

[IpenmeTHbie pe3ynbTaThl OCBOCHHMA YyueOHoro mnpenmera «buonorusi»y ¢ 10 knacce
JIOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M POJIU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnorny, GyHKIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKaA JUIsl PELLICHUS] AKU3HEHHBIX 3a71a4;

YMEHHUE PacKphIBaTh COJAEpKaHHE OMOJIOrMYECKHX TEPMHUHOB U MOHITHUN: )KU3Hb, KIIETKA,
opranus3M, Merabosm3M (0OMEH BEmIECTB M NPEBpAIllCHHE JSHEPTHH), TOMEOCTa3
(camoperynsusi), ypOBHEBas  OpraHU3alMsl JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEICHUE
(penpoyKuust), HaCIEeICTBEHHOCTh, I3MEHUUBOCTh, POCT U Pa3BUTHE;

yMEHUE Wu3jaraTb OWOJIOTHUECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAs, MyTallMOHHAsd,
IEHTpaJIbHAsT JIOTMa MOJIEKYJsipHOM Owmosorun), 3axkoHel (I'. Mennens, T. Moprana, H. W.



Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyIbTypHBIX pactenuii H. U.
Bagunoga), onpeaensTs rpaHULBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAY4YHOTO MO3HAHUS B OMOJOTWMU: HAOJIOJCHHUE M OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3anus ¢ MpOBeIeHHE OHOJOTHYECKOr0o
DKCIIEPUMEHTA, BBIIBM)KEHHUE TMIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIENYEMBbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJMYyYEHHBIX PEe3ylbTaTOB, HCIOIb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHME JIENIAaTh BBIBOJIbI HA OCHOBAHUH IIOJYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATH CYHIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U SYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHA BEIIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, IIACTUYECKOr0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOXKEHUS, UHAUBUIYaIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHHUE NPUMEHSATH MOJTy4YEeHHBIC 3HAHUS U1 OOBSCHEHHS OMOJIOTHYECKUX IMPOLECCOB U
SBJICHUH, 1151 IPUHATHS MPAKTUUYECKUX PELIEHUI B TOBCETHEBHOM JKU3HHU C LENIbI0 00ecrieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS M 3J0POBBS OKPYXKAIOIIUX JIOAEH, COOJMIOACHUS HOPM
rPaMOTHOTO TMOBEACHHS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HeO0OXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OHMONOTMH M OMOTEXHOJIOTUH JJIsl paliOHAIILHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE peliaTh »3JEMEHTapHble TE€HETHYEeCKHE 3aJauyd Ha MOHO- M JUTHOpHIHOE
CKpEeIlMBaHME, CIEIUIEHHOE HACJIEI0BaHUE, COCTABISATh CXEMbl MOHOTHUOPHUIHOTO CKPEIUBAHUS
JUIsl IpEICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JIAOOpaTOpHbIE U IMpPaKTHYECKHe padoThl, cOON0IaTh MpaBHia MPHU
pabote ¢ yueOHbBIM U 1a0opaTOpHBIM 000pYIOBAHUEM;

YMEHHE KPUTHUYECKH OILICHMBAThb W MHTEPIPETUPOBATH HHPOPMAINIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS W3 PaA3IUYHBIX HMCTOYHUKOB (CpencTBa
MaccoBOM HMH(OpMaLMK, HAyYHO-IONYJSPHbIE MaTEepHUalibl), ITUUECKUE ACTIEKThl COBPEMEHHBIX
UCCIICIOBaHM B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE MW YCTHBIE COOOIIeHUs, 0000mas
Ouonornyeckyro HMHGOpPMAIMIO M3 HECKOJIBKHUX HCTOYHHMKOB, TI'PAaMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpenmeTHble pe3ynpTaThl OCBOCHHMA YyueOHoro mnpenmera «buonorusi»y ¢ 11 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECT€ M pPOJIU OMOJOTHMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLIECHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PaCKphIBAaTh CO/Iep)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATUI: BUJI, TIOMYJISIIHS,
reHoOH, DSBOJIONHMS, MABWXKYIHME CHUIbl ((PakToOpbl) DBONIOIWH, MPUCITOCOOICHHOCTH
OpPraHu3MOB, BHUJA000pa30BaHHE, OSKOJOTUYECKHE (AKTOPHI, DKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIETIH MMUTaHUs, SKOJOrHUecKas nupamuaa, ouoreoreHos, ouocdepa;

yMEHUE WH3/Iaratb Ouonorndeckue Teopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasl TeOpHs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiieBoro cxonacrsa K. M.
bapa, uepenoBanus Ii1aBHBIX HampaBieHMM M myteil sBomouuu A. H. CeBeproBa, ydeHus o
6uoctepe B. U. Bepnaackoro), onpeaensiTe TpaHUIbI UX IPUMEHHUMOCTH K )KUBBIM CUCTEMAaM;

yYMEHHUE BIaJeTh METOJaMH HAY4YHOTO MO3HAHUS B OMOJOTWHU: HAOJIOJCHHUE M OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3alnus ¢ MpOBeJeHHE OHOJIOTHYECKOro
OKCIEPUMEHTA, BBIIBM)KEHHUE TMIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJNYyYEHHBIX PpEe3ylbTaTOB, HCIOIb30BAHHBIX HAyUHBIX MOHSITHIA,
TEOpUI U 3aKOHOB, YMEHME JIENIAaTh BBIBOJIbI HA OCHOBAHUH IOJYYEHHBIX PE3Y/IbTATOB;

YMEHHE BbIIEIAThH CYIIECTBEHHbIE MPU3HAKUA CTPOCHUSI OMOJOTHYECKHX O0BEKTOB: BUJIOB,
HOMYJSIUA, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB, OHOTCOIEHO30B U HKOCUCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJ1000pa30BaHMs, TPUCTIOCOOJICHHOCTH OPTaHW3MOB, JIEHCTBUS IKOJOTHYECKUX (HDAaKTOPOB HaA
OpPTaHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTUH B IKOCHCTEMaX, aHTPONOTEHHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEUIECTB U OMOT€OXMMHYECKHX IMKJIOB B
ouocdepe;

YMEHHE MPUMEHAThH MOJTY4YCHHbIE 3HAHUS JJIsl 0OBbACHEHUS OMOJIOTHUYECKUX MPOIIECCOB U
SIBIICHUU, JJIs1 PUHSITHS MPAKTUYSCKUX PEIICHUN B TTOBCETHEBHOM KU3HU C LIETbI0 00eCIeYeHHUS
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBBSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM
IrPaMOTHOTO TIOBEACHHSI B OKpPYXKAIOIICH MNPUPOAHONW cpele, MOHMMaHHE HEeO0OXOIUMOCTH
UCIIOJIb30BaHUs JOCTUKEHUI COBpPEMEHHOM Oouonoruu JUTSE palMOHaIBLHOTO
MPUPOIONOTB30BAHUS;

YMEHHE pellaTh 3JeMEHTApHble OMOJIOTUYECKUE 3aaud, COCTaBISATh CXEMbI IepeHoca
BEIIIECTB U YHEPTUU B IKOCHUCTEMaX (I[ETH MUTaHUA);

YMEHHE BBINIOJIHATH JIAOOpaTOpHbIE U IMPaKTHYECKHe padoThl, cOON0IaTh MpaBHia MpHU
pabote ¢ yueOHbBIM U 1a0opaTOpHBIM 000pPYI0BAHUEM;

YMEHHE KPUTHUYECKH OILICHMBAThb W MHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOi HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepHallbl), pacCMaTpUBaTh TJIOOATbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaThb COOCTBCHHBIE IMCHMEHHBIE M YCTHBIE cOOOIIeHus, 0000ImIas
OMOJOTHYECKYI0O HMH(POpPMAIMI0O M3 HECKOJbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BATh
HNOHATUIHBIN anmapaTt OMOJIOTHH.

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YUEHUKA.
buonorus. 10 knace : yaeOHUK a7ist 0011e00pa30BaTeIbHBIX YUPEKICHHH : 0a30BbIi YPOBECHD
/ [B.B. Ilaceunuk u np.] ; mox pen. B.B. ITaceunuka. — M. : [Ipocserienne, 2019. — 224 ¢. : ui. —
(JTvremast sxu3HR).
buonorus. 11 knacc : yaeOHHK 15t 00111€00pa30BaTEeNbHBIX YUPEKICHHM : 0a30BbIi ypPOBEHB
/ [B.B. Ilaceunuk u np.] ; mox pen. B.B. [Taceunuka. — M. : [pocserierne, 2019. — 272 ¢. : wi. —
(JTmHwst K13HM).
METOAUYECKHUE MATEPUAJIBI VIS YUYUTEJIA
buonorus. Iloypounsle pazpabotku. 10-11 kmaccel : yueOHOe Tmocobme ISt
0011e00pa3oBaTeNIbHBIX YUpekKaeHU : 0a3oBblii ypoBeHb / B.B. Ilaceunuk, I'.I'. IlIBeros,
T.M. Edumona ; mox pea. B.B. ITaceunuka. — M. : IIpocsemienue, 2017. — 230 c. — (JInawst xu3Hm).
buonorus. Paboune nporpammel. [Ipeamernas nunus y4eOHUKOB «Jluams sxu3HU». 10-11
KJIacChl : ydeOHoe rmocobue st 001meo0pa3oBaTeIbHBIX YUPEKICHUN : 0a30BBId YPOBEHB /
B.B. ITaceunuxk, I'.I'. lIenioB, T.M. Edumosa ; mox pen. B.B. ITaceunuka. — M. : [IpocBetiienrie,
2017.—-96¢. : un.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHHe pa3/iejioB H TeM H(ppoBbIE
Ne n/m EpOTPAMMEL pa Beero Koutpoabsubie IIpakTuyeckue f:; p;l:f oBaT eJ)IbeI e
padoThI padoTbI pecypesr
bubanoreka IJOK
! buonorns kax ayka 2 0.5 https://m.edsg).ru/7f410292
2 JKuBbIe cuCTEMBI U UX OpraHu3aus 1 Bubmzorexa LHOK
https://m.edsoo.ru/7f41¢292
3 XHUMHYECKUI COCTaB U CTPOEHUE KIIETKU 8 1 bubmorexa [TOK
https://m.edsoo.ru/7f41¢292
4 KuzaenesaTenbHOCTh KICTKH 6 Egg:?;;f;igﬁﬁn 41292
5 PasMHOXKEHHE U MHAMBUAYAIbHOE Pa3BUTHE 5 1 Bbu6muotexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTE U UBMEHYUBOCTD ] 15 but6mmoreka [IOK
OpPTraHHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHoe Bpems 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 0 4




11 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ NporpaMMEl Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne 06PA30BATEIbHbBIC
padoThI padoTsI pecypen
bu6munorexa LIOK
! OBOmMONHOHKAs OHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HnKHOBEHUE U pa3BUTHE )KU3HH HA 9 05 bubnuotexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmunoreka LIOK
3 Oprasm3Mbl 1 OKpyKaIomas cpena > ! https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U 9KOJIOTHUYECKHUE CHCTEMBI 9 bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Peseparoe spems 2 https://m.edsoo.ru/7f41cc74
OBHLIEE KOJIMYECTBO YACOB I10 34 0 25

ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No Kosaun4yecTBo 4yacos Jara DJIeKTpOHHbIe HU(POBbIE
u/n Tema ypoka Beero Konrpoabnbsie IIpakruueckue S — oOpa3zoBaTejbHbIE
padoTsI padoThbI pecypcbl
02-06 bu6mmoreka [IOK
1 Buonorus B cucreme Hayk 1 ceHTa6pA https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTtoap! TO3HaHUS JKUBOI
2 Nl dlenomsoname pusmnar 1 o5 0913 bubmiorexa LIOK
~ ' CeHTSIOps https://m.edsoo.ru/863e6122
METOHOB NP U3y4YECHUU
OHOJOTHYECKIX 00BEKTOB
3 buonoruyeckue cucrtemsl, 1 16-20 bu6mmoreka [IOK
IPOIIECCH U MX U3yUCHHE CeHTS0ps https://m.edsoo.1u/863e6564
4 XUMHYECKHUHM COCTaB KIJICTKH. 1 23-27 bu6mmoreka [IOK
Bopa u MunepaibHbIe coJln CeHTS0ps https://m.edsoo.ru/863e674¢
5 benku. CocraB u crpoeHune 1 30- bubmmoreka [IOK
OeIIKOB O4centsaOpst = https://m.edsoo.ru/863e6b72
depMeHTBI — OHMOJOTHYECKHE
KaTaynu3aropsl. JlabopaTtopHast
6 pabora Ne 1 «3yuenue 1 0.5 07-11 bubmnorexa [JOK
KaTaTUTHYECKON aKTUBHOCTH ' OKTSIOpst https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuJIa3bl
WM KaTaJsla3bl)»
14-18 Bbu6nuoreka [JOK
7 YIneBoAL. Jumu el ! OKTAOPS https://m.edso0o.ru/863e6870
21- bu6mmoreka [IOK
8 Hyxnieunnoseie ucnoret. AT® ! 250KTA0pS https://m.edsoo.ru/863e6d5c
9 Uctopus u MmeToabl U3ydeHUs 1 04-08 bubmuorexa [JOK
kietku. Knerounas reopust HOSIOPSI https://m.edsoo.ru/863e6e88




Krnerka xak LOEJIIOCTHAA KUBast

11-

10 cucrema 15H0510ps
CrpoeHnue 3ykapuoTUYECKOn
kieTku. JJaboparopnas padora No
2 «I3y4yeHue cTpoeHus KIETOK 13- bubmmoreka [IOK
11 pacTeHui, KUBOTHBIX, TPUOOB 1 0.5 2H056ps https://m.edsoo.ru/863e6f0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHUKpOIpEnapaTax u ux
OTIFICAHUE)»
25- bubmuorexa [JOK
12 (O6MEH BEMECTB MM METa00 H3M 29H050pst https://m.edsoo.ru/863e766¢
02-06 bu6mmoreka [IOK
13 PoTocHHTE3. XeMOCHHTE3 nexaopst https://m.edsoo.ru/863e7c98
14 DHepreTuyeckuii ooMeH 09- bubmorexa [IOK
13 nexabpst https://m.edsoo.ru/863e7aae
JKu3HEHHBIN ITUKIT KJIETKH.
Jenenue kneTku. MuTos.
15 JlaGoparopnas pabota Ne 3 0.5 16-20 bubmmoreka [IOK
«HaOmronesrne MuTo3a B KJIeTKax ’ nexaops https://m.edso0o.ru/863e7dc4
KOHYHKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 Buocuures Oenka. Peaxmus 23- bu6mmoreka [IOK
MaTPUYHOTO CHHTE3a 27 nexalpst https://m.edsoo.ru/863e796¢
09- bubmuorexa [JOK
17 Tpancnsus — Ouocuntes benka 10stHBapS https://m.edsoo.ru/863e796e
13 Hexnerounsie popmbl )ku3HU — 13- bubmuorexa [JOK
BUPYCHI 1 7sHBaps https://m.edsoo.ru/863e7540
Bbubnuoreka [JOK
19 ?iﬂﬁgfq ?BMH(»KGHM gg;lHBa . https://m.edsoo.ru/863e81b6
p P https://m.edsoo.ru/863e831e
20 Meiios 27-31 bu6mmoreka [IOK

STHBaps

https://m.edsoo.ru/863e7f4a




OO6pa3oBaHue U pa3BUTHE
IIOJIOBBIX KIJICTOK.

71 OmnonorBopenue. JlaboparopHas 0.5 03- bubmuorexa [JOK
pabota Ne 4 «3y4yeHue cTpoeHus ' O07deBpans = https://m.edsoo.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
2 WNunuBuayansHOE pa3BUTHE 10- bubmmoreka [IOK
OpraHU3MOB l4depass ~ https://m.edsoo.ru/863e8436
3 gz:;g;;;;:sgf;; 17-21 Bubnuorexa LIOK
dheBpans https://m.edsoo.ru/863e8612
U3MEHYUBOCTH
| Somemo ez 2 Btk
) 28depasis  https://m.edsoo.ru/863e8878
CKpEeIlUBaHHE
35 Gaon nesamomioro 0307 Bubmorexa IOK
MapTa https://m.edsoo.ru/863e89a4
HACJIEJJOBaHMsI IPU3HAKOB
CueruieHHOe Hacae10BaHUE
npu3HakoB. JlaboparopHas pabota
5 | 23 dheyome peoymamon s 1014 BuGmorexallOK
) MapTa https://m.edsoo.ru/863e8c60
JUTHOPHUIHOTO CKPEIUBAHUS Y
Jp030(¢UIIBI HA TOTOBBIX
MUKpOTIpenaparax»
I'eneruka nona. HacinenoBanue Bbubnuoreka [JOK
27 MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM 17-21mapra https://m.edso00.ru/863e8c60
N3MeHYNBOCTD.
Henacnencrsennas
| Eemmen Ttpeopem e
- ’ O4ampenst https://m.edsoo.ru/863e8efe

MOAU(PUKAITMOHHON
U3MEHUYUBOCTH, TIOCTPOCHUE
BapHAIIMOHHOTO PsJia U




BApUAIMOHHON KPUBOM»
HacnencrBennast "3BMEHYMBOCTb.
29 Jlaboparopnas pabota Ne 7. 1 0.5 07- bubmmoreka [JOK
«AHanmu3 MyTanui y 1po30Q st ’ 1 1ampenst https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpENapaTax»
30 ['eHeTHKA YeNoBeKa 1 14-18 bubmorexa LOK
amnpens https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O60011eHIE TIO
21-
31 teme «HacnencTBeHHOCTH U 1
25anpens
M3MEHYUBOCTH OPTraHNU3MOBY
bu6mmoreka [IOK
32 Cenekius Kak HayKa U IIpoLece 1 28-02mas https://m.cdsoo.ru/863¢92 14
MeToabsl 1 JOCTHIKEHUS CEJIEKIINN bu6mmoreka [IOK
33 pacTeHuil ¥ JKUBOTHBIX ! 05-09 mas https://m.edsoo.ru/863e9214
buorexHonorus Kak orpacib bubmmoreka [IOK
34 MIPOM3BOJICTBA 1 12-17mas https://m.eds00.ru/863e€9336
OBILIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOT'PAMME
11 KUIIACC
No KoJsanuecTBo 4acoB Jara JJIeKTPOHHBbIE HU(PPOBLIE
H/'H Tema ypoka Beero Konrposnbubie IIpakTuyeckune SAn— oGpasoBaTejbHbIE
padoTbI padoThI pecypcbl
1 OBOJIIOLMS U METOJIBI €€ U3YUEHHUS 1 02-06 bubmorexa LHOK
B A yi CeHTS0ps https://m.edsoo.ru/863ea20e
) HcTopus pa3Butus 1 09-13 bubmmoreka [IOK
MIPEACTABICHUI 00 YBOIOIIUN CEHTAOPS https://m.eds00.ru/863e9570
3 MUKDOSEOLIOLLILS 1 16-20 bu6mmoreka [IOK
P B CeHTSIOps https://m.edsoo.ru/863e9cle
4 [TonynAnys Kak dJeMeHTapHas | 0.5 23-27 bubmmoreka [IOK

€IMHUIA BUA U DBOJIOLUH.

CEHTSAOPS

https://m.eds00.ru/863e99¢6




Jlaboparopnast pabora Ne 1
«CpaBHEHHE BUJIOB 10
MOP(}OIOrHUEeCKOMY KPUTEPHIO

5 JIBMoKyIme cuibl (3JeMEeHTapHbIe 30- bubanorexka [HOK
(hakTOpHI) IBOIIOIIH O4centsiOpst = https://m.edsoo.ru/863e9da4
6 EcrecTBennslil 0TO0p U ero 07-11 bubmmoreka [IOK
hopmbl OKTAOPS https://m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLMN:
MPUCIIOCOOTICHHOCTh OPTaHU3MOB
H BII00OPAsOBAHE. 14-18 BuGnnotexa LIOK
7 Jlabopatopnas padora Ne 2 05 OKTAOPS https://m.edsoo.ru/863e9fde
«Onucanne MPUCOCOOICHHOCTH
opranu3ma 1 €€ OTHOCUTEIBHOIO
XapakKTepa
] Hanpasnenus u nytu 21- bubmuorexa [JOK
MaKpOABOJIOIIH 250kTs10pst |~ https://m.edsoo.ru/863e9cle
9 Heo6paTHMOCTh 3BOIIOIUN 04-08
HOSIOPSI
10 HcTopus xu3Hu Ha 3emiie U 11-
METO/IbI €€ N3yUCHUS 15H0510ps
11 ['unoTe3sl MpOUCXOXKACHUS KU3HU 18- bu6mmoreka [IOK
Ha 3emie 22H0510pst https://m.edsoo.ru/863eaSa6
12 PazBuTune xu3Hu Ha 3emiie 1Mo 25- bubmuorexa [JOK
Ipam | mepuoam 29H050pst https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl YBOJIOIIH
PaCTHTENTHHOTO U KUBOTHOTO
13 mupa. [Ipaktruyeckas padora Ne 1 0.5 02-06 bubmuorexa [JOK
«M3ydyeHnue uCKOnmaeMbIX OCTaTKOB ' nexaopst https://m.edsoo.ru/863ea8bc
pacTeHuil 1 KUBOTHBIX B
KOJUTCKITHSTX)
14 CoBpemeHHas cucrema 09- bubmuorexa [JOK

OpraHn4cCKoro Mmupa

13 nexabps

https://m.edsoo.ru/863ecad8¢




OBOJIIONMS YEJIOBEKA

16-20

bu6mmoreka [IOK

15 (aHTpOTIOTECHE3) nexaopst https://m.edsoo.ru/863eac2c
16 JBrxyuie cuibl ((aKTophl) 23- bubmmoreka [IOK
aHTPOIIOTeHE3a 27 nexabpst https://m.edsoo.ru/863ead44
17 OCHOBHEIE CTagUH DBOJIOINHA 09-
YyeroBeKa 10stHBaps
18 Yenoseueckue packl ¥ IPUPOIHbIE 13- bubmmoreka [IOK
ajarTaniy 4eJ0BeKa 1 7sHBaps https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O6006111eHIE IO 20-
19 Teme «BO3HUKHOBEHHE U
24sHBaps
pa3BUTHE KU3HU Ha 3eMiie»
20 DKOJIOTHS KaK HayKa 27-31
SIHBaps
71 Cpensl oOuTanus u 03- bu6mmoreka [IOK
HKOJIOTHYECKUE (PaKTOPbI O7¢eBpans  https://m.edsoo.ru/863eafec
AOGuotnueckue GhaKkTopshI.
JlabopaTtopnast pa6ora Ne 3.
p | Sloptesonmme oo b5 10 B ox
’ l4depans  https://m.edsoo.ru/863ebl0e
obutanus». JlabopaTopHas pabora
Ne 4. «Bnusgnue cBeta Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCay
23 BruoTtnueckue GpakTopsl 17-21 bubmorexa [IOK
(dheBpans https://m.edsoo.ru/863eb348
DKOJOTHYECKHE XapaKTepUCTUKU
nonyisauuy. [Ipaktuaeckas 24-
24 paborta Ne 2 «IToacuér mmoTHOCTH 0.5
o 28¢espans
TIOMYJISIIIIA Pa3HBIX BUJIOB
pacTeHui»
75 CooO1iecTBa OpraHu3MOB — 03-07 bubmmorexa LIOK
OMOIIEHO3 MapTa https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHUE CUCTEMBI 10-14 bu6mmoreka [{OK




(9KOCHCTEMBI) MapTa https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKa3aTENN

27 3KOCHUCTEMBEL. QKE)JIOFquCKHe 1 17-21mapra Bbu6nuoreka [JOK
nupamMuisl. CBOMCTBA YKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 IIpupo THBIE IKOCHCTEMBI 1 géllz-mpen;[

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1 07-

11anpens

30 buocdepa — rnobanpHas 1 14-18 bubmmoreka [IOK
IKOCHUCTEMA 3eMITH amnpens https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 21- bubmmoreka [JOK
onocdepsl 25ampens https://m.edsoo.ru/863ebd 16

32 UYenoseuecTBo B Omochepe 3emiu 1 28-02mast
CocyIiiecTBOBaHUE IPUPOILI U Bbub6manorexa [IOK

33 qenglféqecma . ! 05-09 mas https://m.edscl){).ru/863ebale
PesepBHeIil ypok. O600ICHHE

34 TeMbl «C0o00IIIeECTBA 1 1 12-17mas
IKOJIOTHYECKHUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I1O0 34 25

ITPOTPAMME







Jluct BHECeHUsI KOPPEKTHBOB B PaO0UYI0 MPOrpaMmy
Ne  Jlata BHECeHUS H3meHenus, KOTOpbIe BHECEHBI OcHoBaHue s
/1 BHCECEHHUS
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