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INOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJIOTHH TEOPETHUYECKYIO OCHOBY JJIS OIpPEACTICHHS
NOIXO0JM0B K (opMHpOBaHUIO cojepxkaHus ydeOHoro mnpeamera «buomorus» cocraBuiIu:
koHuentyanbHble nojoxenus @I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJIEH, COIEpKaHMs,
pe3ynbTatoB 00ydyeHUs M TpeOOBaHHMM K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, IOJIOKEHUS 00
o0IIMX IENsIX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit denepariuu, a TakKe MOJOKEHHS O crienupuke OMOJIOTHH,
e€ 3HAYCHHWU B TIO3HAHHH XUBOW MPHUPOABI M OOECICUCHHH CYIIECTBOBAHUS HYEIOBEUECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM IOJOXKEHHSM, OINpPEAeTIeHbl OCHOBHBIE (DYHKLIMU MPOTpamMMBbl
1o OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma mo Gmosioruu 1aét MpencTaBlICHUE O LENsX, 00 OOIIel cTpaTernu 00y4YeHus,
BOCIIUTAHUS M PAa3BUTUS OOYYarOMIMXCS CpeAcTBaMH y4deOHoro mnpeamera «buomorusy,
onpezenseT o00s3aTeNIbHOE MPEIMETHOE COJEpKaHHUE, €ro CTPYKTYpY, paclpeaeieHue Io
paszenaM W TeMaM, PEKOMEHIYEeMYIO IOCIIEeIOBATEIIbHOCTh U3YUEHHUs Y4eOHOTro Marepuania ¢
y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa30BaTeIbLHOTO Mpollecca,
BO3PACTHBIX OCOOCHHOCTEH 00Yy4arOLTXCSl.

B nporpamme 1o OHOJIOTMM Tak)K€ YUMUTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbIM
JUYHOCTHBIM, METANPEJAMETHBIM M MPEAMETHBIM pe3ylibTaTaM oO0ydeHuss B (OPMHUPOBAHHUU
OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIBHOMN JEATEIbHOCTH/ydeOHBIX NEUCTBUI 00yUaIONMUXCS 110
OCBOCHUIO COJIeP KaHUS OMOIOTHYECKOT0 00pa3oBaHUsI.

B mporpamme mo 6uonoruu (10-11 kmaccel, 6a30BbIli yPOBEHb) peaan30BaH MPUHITUTI
MPEEMCTBEHHOCTH B W3Y4YeHMH Ouonorud, Omaromaps dYeMmMy B HEH mIpocMaTpuUBaeTCs
HAIpPaBJIEHHOCTh Ha Pa3BUTHUE 3HAHUI, CBSI3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX  OpPUEHTAIM  JIMYHOCTH, DKOJOTHYECKOTO  MBIIUICHHUS,
MPEJCTaBICHU O 370pOBOM 00pa3e JKM3HM U OEpeXHBbIM OTHOIIEHHEM K OKpYXKarolen
npupoaHoii cpene. IlosTomy Hapsigy ¢ H3ydeHUEM OOIMIEOMOJIOTHYECKUX TEOPHM, a Takke
3HAHUU O CTPOEHHH >KUBBIX CHCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX
MPOIECCOB B TpOrpaMMe MO OWONOTHH YAENEHO BHUMAHHUE WCIOJIh30BAHUIO MMOJYUYEHHBIX
3HAHUU B MOBCETHEBHOM JKU3HU JJISl PEllIeHUs MPUKJIAJIHbIX 3a/1a4, B TOM 4ncie: TpopuiIaKTUKU
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YEIIOBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU 11eJIeCO00pa3HOro MOBEACHUS B OKpYXKaloIlel MpUPOAHOIl cpele,
aHaJIM3a BIMSIHHUS XO3SWCTBEHHOW NEATEIHHOCTH YENOBEKAa Ha COCTOSHUE NPUPOIHBIX U
HCKYCCTBEHHBIX AKOCHCTEM. YCHJIEHHE BHUMaHHUS K MPUKIATHONW HANpPaBICHHOCTH y4eOHOIO
npenMera «bUONIOTHS» MPOAUKTOBAHO HEOOXOIUMOCTHIO OOECIICUCHHS YCIIOBUHN ISl PEIleHUs
OJIHOI M3 aKTyalIbHBIX 33/1a4 MIKOJBHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpas Mpeanoaraet
dbopMupoBaHHE Y OOYYArOIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM JTUHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxxHoe MecTo. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONMIMXCS TPEJACTABICHUNH O HAYyYHOW KapTUHE MU,
pacupsieT 1 00001IaeT 3HAHHUS O KHUBOW MPUPOJE, €€ OTIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMl M OHBOJIIOLMH, CO3AAET YCJIOBUS [UIsl: TO3HAHWSA 3aKOHOB >KUBOW MPUPOJIBI,
dbopmupoBaHus (YHKIIMOHATHHONW TPAaMOTHOCTH, HABBIKOB 30POBOTO M Oe30macHOro odpasa
YKU3HHU, SKOJIOTHYECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIICHHUS K KUBOI IPUPOJE U YETIOBEKY.

Bonpiioe 3HaueHWe OWOJOTHS HWMEET TaKXKe I PEHICHUS BOCIHUTATEIbHBIX U
Pa3BUBAOIIMX 33/1ay CpeHEro o0Iero oopa3oBaHus, cConuaau3anuu ooyyaromuxcs. M3ydenune
Ounonoruu obecrnieunBaeT YCIIOBUS TUTSE dbopMupoBaHUS WMHTEIJIEKTYabHBIX,
KOMMYHHKAI[MOHHBIX U MH(MOPMAIIMOHHBIX HABBIKOB, 3CTETHUYECKON KYJIBTYPBHI, CIIOCOOCTBYET



UHTETpaluy OMOJIOTHUECKUX 3HAHUHU C MPENCTaBICHUSMH M3 JPYTHX Y4eOHBIX MPEJAMETOB, B
YaCTHOCTH, PU3UKH, XUMUH U Teorpaduu. HazpaHHbIe MOT0XKEHHUS O MPeAHA3HAYEHUU Y4eOHOTr0o
npeamera «bUONOTHS» COCTaBUJIM OCHOBY Ul OIPENENICHUS IOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO CO/AEP KAHMUSL, TPEICTABICHHOIO B TPOrpaMMe 0 OUOJIOTHH.

OTt60p conepkanust yaeOHOro ipeameTa «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, ONpEAESIoNIne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKAa B OKpY’KaIOIEeH NPUPOJHOU cpefe, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KHM3HU W MPAKTUYECKOU nestenbHOCTH. Ocoboe MECcTo B ATOW CHCTEME 3HAaHUUN
3aHUMAIOT 3JIEMEHTBl COJIep’KaHusl, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBECHHO-HAy4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OPHUEHTANMAX JTUIYHOCTH, CTOCOOCTBYIOMINX TYMaHHU3AIUN OMOJIOTHYECKOTO 00pa30BaHus.

CrpyKTypupoBaHHE COJepXKaHUs y4yeOHOro Marepuana B HporpaMMme Mo OHOJIOTHU
OCYIIIECTBJICHO C YYETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOU TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd U HBOJIOLUU. B COOTBETCTBUU C ITUM B
CTpYKType ydeOHoro npeamera «buomnorus» BbIIEIEHBI CIEAYIOUINE COAEp)KaTeIbHbIe JTNHUU:
«buonorus kak Hayka. MeTo/ibl HAYYHOTO MO3HAHU», «KieTka Kak OMoioruyeckas CUCTEMay,
«Opranusm Kak Ouonoruyeckas cuctemay, «CuctemMa ¥ MHOrooOpazue OpraHM4ecKoro MUpay,
«OBOJIIOLINS )KUBOH MPUPOABI», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTI».

Ilenp u3ydyenust yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJaJICHHE
00y4aromuUMHUCs 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHM3allUU >KUBBIX CHCTEM
pPa3HOTO paHra v NpuoOpeTeHHe YMEHUN HCIIONIb30BaTh 3TH 3HAHUS JUISl TPAMOTHBIX JIEUCTBUH B
OTHOIIECHUH OOBEKTOB KUBOI MPUPOJIBI U PEIICHUS PAa3THUHBIX )KU3HEHHBIX POOIIEeM.

Joctuxenue nenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
o0ecreynBaeTcsl pelICHUEM CIeIYIOINX 3a/1a4:

OCBOEHHE OOYYalOIIMMHCS CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOpUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUJIAX, CIY)KAIIMX OCHOBOH s (HOpPMUPOBAHHS
NPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTHHE MHpa, O METOJaX HAay4YHOro IIO3HaHWI,
CTPOCHUHU, MHOT000pa3sMu U OCOOCHHOCTAX >XHBBIX CHUCTEM pA3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHY;

dopmupoBaHre y 00y4aromUXcs IMO3HABATEIbHBIX, MHTEIJICKTYAJIBHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B Mpollecce aHalKu3a JaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3TJISOB,
U U NOIXO00B K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alUy;

CTAaHOBJICHHE Yy oOOydJarommxcsi oOmeld KyabTypbl, (QYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHH OOBACHATH M OLICHUBATH SIBJICHUS OKPY)KAIOLIET0 MHpa XKMBOH MPUPOJBI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJYYCHHBIX PU U3y4YEHUU OUOJIOTHH;

dbopMupoBaHHE Yy OOYYAIOMIMXCS YMEHHH WILTIOCTPHPOBATh 3HAYCHUE OMOJIOTHYECKHX
3HAHUM B MPAKTUYECKOW JEATEIBbHOCTH 4YEJIOBEKA, PAa3BUTUHU COBPEMEHHBIX MEIULMHCKHX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIHUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHHS YEIOBEKOM KHBOW MPHUPOJBI,
HE00X0IMMOCTH OEpEXHOT0 OTHOILICHHUS K HEH, COOIIOACHUS STHUECKUX HOPM IIPH MPOBEICHUH
OMOJOTUYECKHUX UCCIIEIOBAHMUI;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM NSl MOBBIIICHUS YPOBHS 3KOJIOIMYECKON
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHHE TPHOOPETEHHBIX 3HAHWUN W YMEHUH B TOBCEJIHEBHOM >KHU3HU JUISI OLEHKHU
MOCJIC/ICTBHM CBOEHW NEATEIbHOCTH IO OTHOIICHHWIO K OKpYXKarolel cpene, cOOCTBEHHOMY
3JI0pOBBI0, 00OCHOBAHHE U COOIIOICHUE Mep MPO(PUIAKTHKH 3a00JIeBaHHH.



B cucreme cpennero obmiero odpasosanusi «buonorusy, usydaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s3aTENbHBIM Y4€OHBIM IPEIMETOM, BXOISIIMM B COCTaB MpeIMETHON obiacTtu
«EcTecTBeHHO-HAYYHBIE ITPEIMETHI».

Jnst m3ydennsi 6Moaorud Ha 6a30BOM ypOBHE CPEIHETO OOIIero o0pa3oBaHUs OTBOJIUTCS
68 gacos: B 10 kmacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 vaca (1 gac B Hezento).



COJEP)KXAHUE OBYYEHUA
10 KUIACC

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U APYTUMU
€CTeCTBEHHBIMH HaykKaMmu, (umocoduel, STHKOW, 3CTETUKOH W mpaBoM. Posp Ouomoruu B
dbopMHpPOBaHUK COBPEMEHHOW HAy4YHOH KapTHUHBI Mupa. CucTemMa OMOJOTUYECKUX HaYK.

MeTto/ibl TTO3HAHUS KUBOUM MPUPOABI (HAOIOIEHUE, SIKCIIEPUMEHT, OMMCAHUE, U3MEPEHUE,
KJaccuukanms, MOJETMPOBaHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JdemoncTpanum:

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

Tabmuie! U cxeMbl: «MeTO/IbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

[Ipaktuueckass paboraNe 1. «lcmonb3oBaHue pPA3IMYHBIX METONOB MpPHU H3YyYCHUU
OHOJOTUYECKIX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3ALMA.

JKuBbie cuctembl (OMOCHCTEMBI) KakK TMpeAMET U3y4deHUs Ouonoruu. OTIudme >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CroiictBa OWocucteM UM HX pa3zHoOOpasuWe. YPOBHU OpraHU3alMH OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBBIM,  OpPraHW3MEHHBIM,  MOMYISLUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOChHEPHBIA.

JdemoncTpanum:

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

O6opynoBanue: moaenb Mosekybsl JTHK.

Tema 3. XumMuveckuii cOCTaB H CTPOCHHUE KJIETKH.

XWMHMYECKUH  COCTaB  KIETKHM.  XUMHYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTBHI,
MHUKpO3JeMeHTh. Bosia 1 MuHepasibHbIE BEILIECTBA.

OYHKIMK BOJABl M MUHEPAJIbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CoctaB u cTpoeHue 0€IKOB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHumbIe
U 3aMEHHUMBIC AMHHOKHCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPhI OEIKOBOU
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YEeTBEpTUYHAs CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. bronoruueckue GpyHKIUNU OEIKOB.

®depMmeHThI — OmoJornueckne kKaranuszatopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IICHTP,
cyocrparHas  crenuduuHocts. Kodepmentsl. Burtammubl.  Otiauuust  pepMeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aTOPOB.

YrneBoapl: MOHOCaxapu bl (TIOKO03a, pubo3a U 1e30Kcupud03a), qucaxapuibl (caxaposa,
JAKTO3a) W ToJucaxapuibl (KpaxMmaj, TJIMKOTEH, Ie/UII0Io3a). buonorndeckue GyHKIIHH
YIJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounbl. [ 'uapodguabHO-THAPOGHOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu nununoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMHUAOB KaK
HMCTOYHUKOB YHEPIHH.

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

byHKINN.



Huronorusa — Hayka o kierke. KierouHas Teopus — mpuMep B3aUMOJEHCTBUS HUACH U
(dakTOB B HAyYHOM MO3HAHUHU. MeTOo1bl U3yUEHUS KIETKH.

Kretka kak menoctHas xwuBas cucreMa. OOIue MpU3HAKU KIETOK: 3aMKHYTasi Hapy>KHas
MeMOpana, mosnekyibl JJHK kak renernueckuii anmapar, cucreMa cuHTe3a Oemnka.

Tumbl KJIETOK: JyKapHOTHYeCKas M MpokapuoTHueckas. (OCOOCHHOCTH CTpPOCHUS
MpoKapruoTUUECKOU KieTku. Kietounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKOW KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[Ina3marnueckas memOpana, e€ cBoicTBa W (QyHKuumu. LuTorutasma u e€ opraHoMAbL.
OnnomemOpannbie opranoubl kietku: DI1C, ammapar ['omsmxu, muzocomsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJAPHUH, TutacTuiabl. [IpoucxokaeHue MUTOXOHAPUM U TUIACTH.
Bunaer mnactun. HememOpaHHble OpraHoubl KJIETKU: PUOOCOMBI, KIIETOUHBIA LEHTP, LIEHTPUOIIH,
PECHUYKH, KTyTUKU. DYHKIIUN OpraHOUI0B KJIETKU. BKiltoueHus.

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

TpaHcHoOpT BEIIECTB B KIIETKE.

JdemoncTpanum:

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

Huarpammbl:  «PacnpenesieHne XHMHYECKHX JJIEMEHTOB B  HEXKHBOW MPUPOAE»,
«PacrnpeneieHue XUMAYECKUX JIIEMEHTOB B )KUBOU MIPUPOAED.

Tabmuper u cxembl: «llepuonuyeckas Tabauna XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJICKYJIBI BOJIbI», «bruocuHTe3 Oenkay, «CTpoeHrne MoJIeKybl 6enka», «CTpoeHue GpepMeHTay,
«Hyxnennoseie kucnotel. [JHK», «Ctpoenue monekynsl AT®», «CTpoeHHne 3yKapuoTHYECKON
KJIeTkn», «CTpoeHue XKUBOTHOM KIeTKn», «CTpoeHHEe pacTUTENIbHOW KIeTKW», «CTpoeHue
MPOKAPUOTUUECKOHN KIIETKINY», «CTpOEHUE A/1pa KIETKH», «Y TIIEBOABDY, «JIMIUIbI».

Ob6opynoBaHue: CBETOBOW MMKpPOCKOI, 00OpyJOBaHWE Uil NPOBEACHHS HAOIIONCHUM,
U3MEpPEHUi, SKCIEPUMEHTOB, MUKPOIIpENapaTbl PacTUTENbHBIX, )KUBOTHBIX U OaKTepUaIbHbIX
KJIETOK.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

JlaboparopHast pabora Ne 1. «M3ydeHHe KaTaTUTHYECKON aKTHUBHOCTH (pepMeHTOB (HA
pUMepe aMHJIa3bl WA KaTaiaas3bl)y.

JlaGoparopHast pabora Ne 2. «M3ydeHHE CTPOCHHS KIETOK PACTEHHH, >XUBOTHBIX WU
OaxkTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHEY.

Tema 4. /KuzHeaeATeIbHOCTH KJIETKH.

OOMeH BemiecTB, WIM MeTa0onu3M. AccuMmmisanus (TUIaCTHYECKUW  OoOMEeH) |
TUCCUMUIIALIUS (SHEPreTUYeCKHiit 0OMeH) — JIBe CTOPOHBI €AMHOTO Mpolecca MeTabonusma. Poib
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodublid. Pons depmeHToB B 0OMeHe
BEILECTB U MIPEBPAILICHUHN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBass Ha3zbl (orocuHreza. Peakuuu ¢doTtocuHTe3A.
DddexkTuBHOCTL hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HU Ha 3emuie. Briusaue ycnoBuit
cpensl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAUE€HHWE XEMOCHHTE3a /I KU3HH Ha
3emuie.

DHepreTuyeckuii OoOMEH B  KJeTKe. PaciieruieHwe  BEIecTB,  BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTaIlbl YJHEPreTudeckoro oomena. [ nmukonus. bpoxkenue u



ero Buabl. KucimoponHoe okuciaeHue, WIM  KIETOYHOE AbIxaHue. OKUCIUTEIBHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHrte3a. l'eHernueckas wunpopmanus u JHK. Peanmuzauwms
reHeTudecKkoi mHpopmanuu B KiIeTKe. [ €eHEeTHUEeCKU KOJ M €ro CBOWCTBA. TpaHCKPHUIIIIHS —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpanciasanuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Heknerounsle ¢opmbl ku3HM — Bupychl. HMcropust otkpeiTHs BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHUSI M KU3HEHHOTO ITMKJIa BUpPYcoB. bakrepnodaru. bonesnn
pacTeHuil, >KUBOTHBIX M YEJIOBEKA, BhI3bIBa€MbIEe BUpycaMu. Bupyc umMmmyHonedunura yenoBexa

(BUY) — Boszoymurenr CIIM/la. OOpartHas TpaHCKpPHUIIWSA, peBepTa3a W HHTErpasa.
[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.
JdemoncTpanum:

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

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

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

Tema S. PasMHOKeHHEe M MHAMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Krerounslii 1WKI, WM >KU3HEHHBIM HHMKI KiIeTkd. MHTepdaza m murtos. Ilporeccsl,
npoTekaromue B uHTEepdasze. Permnmukanus — peakuuss marpuyHoro cunte3a [IHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapuOTHUIl. J[MIUIOWTHBIA W TarUIOWIHBIA XPOMOCOMHBIC
HaOopbl. XpoMatuasl. L{uTonornueckne OCHOBBI Pa3MHOXKEHUS U WHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne wnerkn — muto3. Cramuu murtosa. Ilpouecchl, mpoucxonsiive Ha pa3HBIX
CTaJUsAX MUTO3a. BUOIOrMYeCKuii CMBICII MUTO3A.

[IporpamMmmupyemas rudbens KIETKH — alonTo3.

@opMbl  pa3MHOXKEHMsI OpPraHu3MoOB: Oecroysioe U moyioBoe. Buabl  6Gecnonoro
Pa3MHOXXCHHUS: JICJICHHE HAJlBO€, TTOYKOBAHUE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIeKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYUS OT OECIOIOrO.

Meiio3. Craguu meiosza. [lporeccel, nmpoucxoasume Ha cragusx Mmenosa. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HaYE€HHUE MEH03a.

l'amerorenes — mpoiiecc 00pa3oBaHMsI MOJTOBBIX KIIETOK y KUBOTHBIX. [10JIOBBIE JKEIE3bI:
CEMEHHHUKU M SMYHUKH. OOpa3oBaHME W Pa3BUTHE MOJOBBIX KIETOK — ramer (CIepMarTo30H,
SIMIIEKJIeTKa) — crhepMaTtoreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SUIEKIETOK |
criepmaro3ouoB. OmnogorBopenue. [laprenorenes.

NunuBuayanpHOe pa3BuTHE (OHTOTEHE3). DMOpPHOHANbHOE pa3BuTHE (IMOpHOTEHE3).
Ortanbl 3MOPHOHATIBHOTO PA3BUTHUSL Y IO3BOHOYHBIX >KMBOTHBIX: JApPOOJEHHE, TracTpyJsiLus,
opranorenes. [locToMOproHaNbHOE pa3BUTHE. THIBI MOCTIMOPUOHATBFHOTO PA3BUTHS: MPSIMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

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

JdemoncTpanum:



Tabmuupl u cxembl: «@OpPMBI pa3MHOKEHHS OPTaHU3MOBY, «/[BOitHOE OIIONOTBOpEHUE Y
IBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHHE pacTeHuil», «JleneHue KIeTKH
Oaktepuii», «CTpoeHUE TMOJOBBIX KIETOK», «CTpOCHHE XpOMOCOMBID», «KIETOUHBINA UK,
«Permmukanus JJHK», «Mutoszy», «Mehos», «IIpsMoe u HenpsiMoe pa3BUTHE», «l'ameToreHes y
MJIEKOMUTAIOIINX U YesloBeKay, «OCHOBHBIE CTA/IUA OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOI, MHUKpompenaparbl «CrepMaTo30HIbl MIIEKOMUTAIOLIET0»,
«Siueknerka muekonuTarouero», «KapuokuHes B KJIETKaxX KOpEIIKAa JyKay, MarHUTHas
Moaenb-anrukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadaszHoit XpOMOCOMBL.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaGopaTtopnas pabora Ne 3. «HabmroneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpEIapaTax.

JlaGopatopnast pabota Ne 4. «/3ydyeHHWe CTpPOCHHsI TOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciiencTBEHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

IIpenmer u 3amaum reHerukd. Mcropus pa3sBUTHS TEHETUKU. Poib LUTONOrMHU U
SMOPHOJIOTUH B CTAHOBJICHUH T€HEeTUKU. Bkiiag poccuiickux u 3apyO0exkHbIX YUEHBIX B pa3BUTHE
TeHETUKU. MeTonbl TEeHETUKH (THOPHIOJIOTMYECKUH, I[MTOTCHETUYECKUH, MOJICKYISIPHO-
reHeTuyeckuit). OCHOBHbIE TeHETUYECKUE MOHATHS. [ 'eHeTnyeckas CHMBOJIMKA, UCTIOJb3yeMasl B
CXeMax CKpEIlMBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHWS  MPHU3HAKOB, YycTaHoBieHHble [.  Mengenem.
MoHorubpuaHoe ckpelmuBaHue. 3aKoH eInH0-00pa3ust THOPHUIOB MepBOro NokosieHus. [Ipasuio
JIOMAHUPOBAHUA. 3aKOH paclleruieHus npu3HakoB. ['mmore3a uyucToThl ramer. [lomHoe wu
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe ckpeniyBaHWe. 3aKOH  HE3aBUCHMOIO  HAclelOBaHWSA  IPHU3HAKOB.
[{uToreHeTnveckre OCHOBBI IUTHOPUIHOTO CKpEIIMBAHHS. AHAIW3HUPYIOIIEE CKpEIIMBAHHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIMBAHUS 7S ONIpEIeTICHHs] TEHOTUIIa OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana 1o cCUEIUIGHHOMY
HacJe10BaHUI0 TeHOB. HapyllieHue crienieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKre KapThl.

I'eneruka mosia. XpoMOCOMHOE OINpEEICHHUE MoJa. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
l'omorameTHble M TeTeporaMmeTHbie OpraHu3Mbl. HaclienmoBaHue NPU3HAKOB, CLEIMJICHHBIX C
MIOJIOM.

M3menunBocTh. Buibl M13MEHUMBOCTH: HEHACIIEICTBEHHAs U HacneACcTBeHHas1. Poib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTepUCTHKAa MOIU(PUKALMOHHOW H3MEHYMBOCTH.
Bapuanuonsslii psn v BapuanuonHas kpusass. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KayeCTBEHHbIE MPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.

HacnencrenHasi, Wiy TeHOTUIHYECKAss, U3MEHUYMBOCTh. KOMOMHATHBHAS H3MEHYHBOCTb.
Meiio3 u T1OJOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTanmoHHas
U3MEHUYUBOCTh. Kiaccudukanusi myranuid: TreHHbIe, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa u
NPUYHHBI MyTaluidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSOB B HACIIEICTBEHHOU
n3MenunBocty H. . BaBuiosa.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJIbI TEHETHKU 4YEJIOBEKa:
TE€HEATOTUYCCKUM, OJIM3HEIOBBIM, IHUTOTCHETHYECKUH, OHOXUMUYECKUM, MOJICKYJISAPHO-
reHetudyeckuii. COBpPEMEHHOE ONpeleJIeHue TEeHOTUIA: TOJTHOT€HOMHOECEKBEHUPOBAHHUE,
TeHOTHUIUPOBaHKWE, B TOM uucie ¢ nomomipio [1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YyelloBeKa: TeHHble Ooyie3HW, OOJIe3HHM C  HACIEACTBEHHOW MPeapacrioiOKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue U TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
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[IpuHIMMIBL 3M10pOBOTO 00pa3a KU3HU, AUATHOCTUKH, MPOPHUIAKTHKH U JICUYCHHUS TE€HETUIECKUX
Oose3Heil. MenuKO-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHUE MEAUIIMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUIECKUX 3a00JIeBaHUI YETIOBEKA.

JdemoncTpanum:

Ioptpetsi: I'. Mengpens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. Y. BaBuios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €ro UTOTEHETHYECKass OCHOBAY,
«3aKOH pacUICIUIEHUs] M €ro IUTOTCHETHYECKasT OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«durunOpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI IAUTHOPUIHOTO CKPEIIMBAHUSY,
«Meiio3y, «B3anmoaeicTBie ajuielibHbIX T€HOBY», «['eHeTHYecKue KapThl PaCTEHHH, KUBOTHBIX
u 4yenoBekay, «['eHetuka monay, «3aKOHOMEPHOCTH HACIEIOBaHUS, CIEIUICHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Bumpl wusMeHunBoctu», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropan, «['eHeTHKa Tpynm KpoBu», «MyTallioHHAs
U3MEHYUBOCTBY.

O6opynoBanue: Monenu-ammuiukanuu «MoHoruOpuaHOEe CKpermmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurnbpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI H
Mukpomnpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPBUIbEB U OKPACKU Tenia), repdapuid
«["opox moceBHOW.

JlabopaTopHble U NpakTHYecKHe padoThI:

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

JlaGopaTtopnast pabora Ne 6. «3ydenne MoaupuKaIMOHHOW N3MEHYMBOCTH, TOCTPOCHUE
BAapUALMOHHOTO Psi1a U BAPUALIUOHHON KPUBOI».

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

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

Tema 7. Cesekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa U mpouecc. 3apoKJICHHUE CENICKINU U ToMecTukamus. Yuyenue H. WM.
BaBuioBa o meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTps
MIPOUCXO0KICHMS TOMAIIHUX )KUBOTHBIX. COpT, IOPOAA, IITAMM.

CoBpeMEeHHBIE METOIBI CEICKIMU. MacCOBBIi U WHIUBUAYATbHBIA OTOOPHI B CENEKIIMU
pactenuii U KUBOTHBIX. O1leHKa 3KcTepbepa. bin3kopoacTBEHHOE CKpelIMBaHUE — UHOPUAMHT.
Uucras nuHusA. CKpelMBaHWE YUCTBIX JHHUWA. [erepo3uc, wuim ruOpuaHas cuia.
Hepoacreennoe ckpemuBanue — ayrOopuaunr. OtnanéHHas ruOpuauzanuss U e€  YCHeXH.
HckyccTBEHHBIM MyTareHe3 M IOJYyYEHHE IOJUIIOUAOB. JIOCTHMXKEHUS CEIEKLMU DPACTCHMH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab NPOU3BOACTBA. ['€HHAass HMHXKEHEpHUs. OTambl CO3JaHUA
pekomOunantHorr JIHK wm Ttpancrennsix opranmsmoB. Knertounas wmkenepus. Kietounbie
KyJIbTypbl. MUKPOKJIOHANILHOE pa3MHOKEHHE pacTeHuil. KilonnpoBaHue BBICOKONIPOAYKTHBHBIX
CEIbCKOXO03SMCTBEHHBIX OPraHU3MOB. OKOJOTUYECKHE M JTHYecKue mpobiembl. MO —
TeHETHUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHCTpanuu:

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

Tabmupel u cxeMmbl: kapra «LleHTpbl MPOMCXOXKIEHUS U MHOrooOpasusi KyJbTYpPHBIX
pactenuii», «Ilopoapl 1oOMalIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHil», «OTnanéHHas
rubpunmsamus», «Pabotel akagemuka M. @. MHWeanoBay, «llomumnonnus», «OOBEKTHI
ounorexHonoruny, «Knerounple KylabTYpbl U KIOHUpOBaHUE», «KOHCTpyupoBaHWE U TEPEHOC
TE€HOB, XpPOMOCOM).
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Ob6opynoBaHue: MYJISDKH TUIOAOB U KOPHEIJIOJOB TUKUX (OPM U KYJIBTYpHBIX COPTOB
pacrenui, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlabopaTopHble U NpakTHYecKHe padoThI:

Okckypcusi«OCHOBHBIE METOJbl U JOCTHIKEHHUS CENIEKIMM PACTeHHM M JKMBOTHBIX (HA
CEJICKIIMOHHYIO CTAaHIMIO, IJIEMEHHYIO ()epMy, COPTOMCHBITATEIbHBIN yYacTOK, B TEIUTUYHOE
X035HCTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBoOMOHHAsA 0HOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI IBOJIIOLMOHHOW TEOPUM. OBOJIIOLIMOHHAS TEOpUs U €€
MecTO B OMoj0ruu. BiusHue 3BONIOIIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U APYIUX HAYK.

CBuzerenscrBa 3Bomtonuu. [laneoHTonornueckue: MOCIEAOBATEIBHOCTD IOSIBICHUS
BUJIOB B MAJICOHTOJIOIMUYECKON JIETONUCH, NepexoaHble GpopMbl. buoreorpapuyeckne: cxoncTBo
U paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3iuyusi 3MOPHOHOB pa3HbIX BHJOB I03BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTWYHBIE, PYIAUMEHTapHbIE OPraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJACTBO MEXAHU3MOB HACIEACTBEHHOCTH H
OCHOBHBIX METa0OJMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomounonHass Teopuss Y. [apBuna. IIpennocbuiki BO3HUKHOBEHMS JIapBUHHU3MA.
JIBIOKyIiMe CHUJIBI  3BOJIIOLMU BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IMPH
OTPaHUYEHHOCTH PECYpCOB, HeONpelenéHHas H3MEHYMBOCTb, OOppOa 3a CylIeCTBOBaHMHE,
€CTECTBEHHBIH 0TOOD).

Cunrerndeckast Teopus 3Bostonun (CTD) u e€ OCHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U IBOJIIOLNH.

JBwxkymue cuiabl (pakTopsl) SBOJIONMH BHUJIOB B MpUpojae. MyTallMOHHBIN TpoIecC U
KOMOWHATHBHAs HM3MEHYUBOCTh. [lomynsiuoHHBIE BOJHBI M JApeiid reHoB. W3omauus wu
MUTpaLysl.

EcrectBenHbli 0TOOp — Hampapistiomuil ¢axtop sBostonnd. DOpPMBI €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Boonuu. [Ipumepsl nmpucnocobaeHuit
y OpraHu3mMoB. ApoMop(}03bl U UANO0-aAANTALIH.

Bun u BupmooOpazoBanme. Kpurepum Buuma. OCHOBHBIE (GOPMBI BHI000pA30BAHUSA:
reorpapuueckoe, 3K0JI0rHuecKoe.

MakposBosrorus. PopMbl 3BOJIOLUH: (puiIeTUYEeCKas, AWBEPreHTHAs, KOHBEPTEeHTHAs,
napaensHas. HeoGpatumocTs 3Bomonuu.

[Ipoucxoxaenue  OT  HECHEUMANU3UPOBAaHHBIX  HIpenkoB.  IIporpeccupyromas
crienuanu3anus. AfanTUBHas pagualys.
JdemMoncTpanuu:

[Toptpetsi: K. Jlunnen, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, D.
I'exkens, @. Mromnep, A. H. CeBepuios.

Tabmumpl u cxembl: «Pa3BuTHe oOpraHuyeckoro Mupa Ha 3emiie», «3apoabIIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CYyIIECTBOBAHUEY,
«EctectBenHbIii  0TOOpPY, «MHOrooOpasue COpTOB pacTeHuit», «MHoroodpasue Mmopos
KUBOTHBIXY, «[Honynsum, «MyTanuoHHas U3MEHYUBOCTHY, «ApoMopdo3bI»,
«Mmmnoananranun», «OO0mas aereHepanus», «/[Bmwkymmue cuibl 3Bomonuny, «Kaprta-cxema
mapiipyra nyremectsus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «lIpucnocobieHHOCTD
opranu3MoBy, «I eorpaduueckoe BUI000pa3zoBaHuE)», « IKOJIOTHIECKOE BUI000Pa30BAHUEY.
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O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMH OKPACKH, HA0Op TUIOZOB U
ceMsiH, Kosutekuus «[IpuMepsl 3alUTHBIX TPUCTIOCOOIEHUN Y KUBOTHBIX», MOJIeNb «OCHOBHbBIE
HATPaBIICHUS IBOIONNNY, 00BEMHAs MoJienbh «CTPOCHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX.

buoreorpaduyeckas kapra wmupa, Kosuiekuus «@DopMbl COXPaHHOCTH HMCKOIAEeMbIX
JKUBOTHBIX U PACTCHMI», MoJenb amuimkanus «llepexkpéct XpomMocom», BIIayKHBIE IIpernapaTsl
«Pa3Butue Hacekomoro», «Pa3BuTme mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEIa).

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopatopHas padota Ne 1. «CpaBHeHuUE BUIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlaGopatopnass pabGora Ne 2. «OmnmcaHue TPUCITOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3eMuie.

JoHayuyHble MpeACTaBICHUS O 3apOXKIEHUU XU3HU. HayuHble TMnoTe3bl BOZHUKHOBEHUS
JKU3HU Ha 3emJyie: abWoreHe3 W MaHcHepMus. XUMHYECKas HBONIONUA. AOHOTCHHBI CHHTE3
OpraHMYECKUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPXKACHUE
XUMUYECKON 3BoJONMH. HavanpHbie 3Tambl Ononornyeckoi sBomonuu. ['unoresa PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHUE MPOTOKIETKU. [IepBhie KISTKU U HX
3BoItOLHsL. DOPMUPOBAHNE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

PasButne xu3Hm Ha 3emsie mo 3pam U nepuojam. Karapxeill. Apxelickas u
nporepo3oiickas 3pel. Ilanmeo3oiickas spa m e€ mepuoabl: KEeMOPUHCKHM, OPIOBHKCKHMH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKU.

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

Kaiino3olickas apa u €€ nepuo/ipl: NajeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIH.

XapakTepucThKa KJIMMara MU TIeoJIOTMYECKUX mpoueccoB. OCHOBHBIE 3Tambl 3BOIIOLNA
PaCTUTENHFHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHid W KUBOTHBIX. l[losiBreHue,
pacuBeT U BBIMUPAHUE IPYIIT )KUBBIX OPraHU3MOB.

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

OBOJIIOIMSL  4YeJoBeKa. AHTPOINOJOrus Kak Hayka. Pa3Buthe mpeacTtaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl n3yueHus: antponorenesa. CxoAcTBa U paznyus 4eI0BeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

Jewxkymme cunbl  (pakTtopsl) aHTpomorenesa. HacnencTBeHHass HW3MEHUHMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 KHU3HHU, U3TOTOBJICHUE OPYIUI TPyla, MBIIICHHE,
peysb.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOIMM YEJIOBEKA: aBCTPAJOMUTEKHU, YETOBEK yMENbIH,
UYenoexk npsmoxondimmii, YenoBek HeaHaepTainbckuid, YenoBexk pasymubiii. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMsl CYIIECTBOBAHHUS, 00JaCTh pacHpOCTpaHEHUsl, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

Yenoseuyeckne pacbl. OCHOBHBIE OOJBIINE pachl: €BpONEOuAHas (€Bpa3uiicKas), HErpo-
aBcTpajionjiHass  (dPKBaTOpUalbHAsI), MOHTOJOMIHAs  (a3MaTCKO-aMepHKaHCKas).  UepTsl
OpUCIOCOOJICHHOCTH TPEACTAaBUTENCH UENOBEYECKUX pac K YCJIOBHUAM CYLIECTBOBAHHUSL.
EnunctBo uenoBeueckux pac. Kpuruka pacusma.

JdemoncTpanum:

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

Tabmune! u cxembl: «Bo3nukHoBeHue COIHEYHON CUCTEMBI», «Pa3BUTHE OpPraHUYECKOro
mupay», «PactutenbHas knerka», <«KuBoTHas kiuetka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupay», «CpaBHEHHUE aHATOMUYECKUX YEPT CTPOEHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJICOHTOJIOTMYECKUX HaXOJOK



13

IIPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimne moan», «/IpesHue moau», «llepsbie
COBPEMEHHBIE JIIOIN», «HUelloBeuecKre pach».

Ob6opynoBanne: wMmymsku  «lIpoucxoxxaeHue denoBeka» (OIOCTHI  aBCTPANONMHUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIECNKU WIH U300paKeHHs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4ONIepsl, pyOmia, ckpebia), reoXpoHoJIoruyeckas tabiauia,
KoJuteKus «@OopMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUII.

JlabopaTopHble U NpaKkTHYecKHe padoThI:

[TpakTtuueckas pabora Ne 1. «/3ydeHue MckomaeMbIX OCTaTKOB PacCTCHUHN M KMBOTHBIX B
KOJUIEKLIUSAX .

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

Tema 3. Opranusmbl 4 OKpY KalLIas cpejaa.

Okojoruss Kak Hayka. 3ajaud M pa3fesibl dKOJIOrMH. MeToabsl 3KOJOTMYeCKUX
UCCIEN0BAHUI. DKOJIOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

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

Okonornyeckrne (axrtopbl. Kimaccuduxamus skonorunyeckux (pakTopoB: abHOTHUYECKHE,
OMOTHUYECKUE U aHTpOIOreHHbIe. JlelicTBHE IKOIOTMUECKUX (PaKTOPOB Ha OpPraHU3MBI.

AbGuoTtnueckue  (aKTOpel:  CBET, TEMIEparypa, BIAKHOCTb.  DOTONEPHOIMU3M.
[TpucniocoOnenust OpraHu3MoB K JAeiCTBHIO a0NOTHYECKUX (aKkTOpoB. buosornyeckue puTMsl.

buotnueckne  ¢akropbl. Bumpl OMOTHYECKHMX  B3aUMOJACWCTBUN:  KOHKYPCHIIHS,
XHUIIHAYECTBO, cUMOMO03 U ero ¢opMsbl. [lapazutusm, koomnepamus, MyTyalnu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCANINU3M, HEUTpadu3M. 3HaueHHEe OHOTHYECKHX
B3aMMOJICHCTBHII JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysuu. OCHOBHBIE I10KA3aTe€ad IMOMYJISALHU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauud. JluHamuka
YHMCJIEHHOCTH MOMYJISIIMY U €€ PeryJIsiusl.

JdemoncTpanum:

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

Tabmump! u cxemsl: kapta «I[Ipupogubie 3081 3eMuny, «Cpeasl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsamun», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MONYJALUU
uHpy3opun-Tydenpkny, «lumesbie nenmy.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

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

JlabGopaTtopHnas pabota Ne 4. «BnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICyCay.

[IpakTuueckast padora Ne 2. «[loxc4€Tr MIIOTHOCTH NOMYJISALMA pa3HBIX BUOB PACTCHUI.

Tema 4. Coo0mecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJIOBasd,
MPOCTpPaHCTBEHHAs, Tpoduueckas (numeBas). Buapl-gomuHaHThl. CBsI3M B OMOIIEHO3E.

DKooruyeckne cuctembl (9Kocucremsl). [loHsTHE 00 3SKOCHCcTeMe M OMOTreoleHO3e.
OyHKIHOHAJIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, PpPEIYLIECHTHI.
KpyroBopoT BemecTB M NOTOK SHEPruM B 3KocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHbIE TIOKa3aTeNlud JKOCHCTEMBI: Onomacca,
OPOAYKIHS. DKOJIOTMYECKHE NHpPaMHUAbL: MPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
3KOCHCTEM: YCTOMYHMBOCTD, CAMOpPErYsaLus, pazsutue. CyKkueccus.

[Ipupoansle 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOMHOIO WM
HIMPOKOJIMCTBEHHOIO JIECa.
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AHTPONOTeHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buomornueckoe u
X03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu 3kocucreM. CoxpaHeHHE OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['paHuiipl, coctaB u CTpyKTypa OHOCHEpHI.
JKuBoe BemectBo u ero (ynkmuu. OcobenHocTn Ouochepsl Kak TiI00aTbHONH SKOCHCTEMEI.
JlnHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB W OMOTr€OXMMHUUYECKHE ITMKIJIBI 3JEMEHTOB (yTiepojia, a3oTa).
3oHanpHOCTH OMOChepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIC W3MeHeHus B onocdepe. [mobanpHbIC
HKOJIOTHYECKUE TPOOIIEMBI.

CocymecTBoBaHue NpUpOIbl U yenoBedecTBa. CoxpaHneHne OuopazHooOpas3usi Kak OCHOBA
ycroitunBoctu Onochepsl. OcHOBA PallMOHATIBHOTO YIPABICHUS MPUPOJHBIMHE pecypcaMH U UX
UCIOJIb30BaHue. JlocTukeHust OMOIOTHH U OXpaHa MPUPOIbI.

JdemoncTpanum:

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

Tabmunet u cxemsbl: «[lumieBsie nenuy», «bUOIEHO3: cocTaB U CTPYKTypay, «IIpupoaHbie
coobmectBay, «lenu nurtanus», «Okonoruueckas nupamunga», «buochepa u uenoBex»,
«OKocHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IJKOCUCTEMA XBOMHOro iseca», «buoueHos
BooéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOTE€HHbIE BO3JEUCTBUS HaA IPUPOIYY,
«BaxHelmue UCTOYHMKHU 3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHenmas
cocTapisitomas ouocdepnn», «DakTophl Aerpaganuu mousy, «IlapaukoBeril A3¢dhexT, «DakTopsl
PaZMoaKTUBHOTO 3arpsi3HeHHs Onocgepbl», «Obmas crpykrypa 6uocdeps», «PacnpoctpaneHue
KU3HU B Omocdepe», «O30HOBBIN 3kpaH Ouochepb», «KpyroBopor yriepoma B Ouocheper,
«KpyroBopot a3ora B IpupoIe».

O6opynoBaHue: MOJIEJIb-aIIIIINKALHS «Tunuunsie OHOLICHO3BI», repOapuit
«PacturenpHbple  coobmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX
CEJIbCKOXO3SMUCTBEHHBIX  KYJIBTYpP», TepOapuu W KOJUIEKIUH PACTeHUH U  IKUBOTHBIX,
IPUHAUIEKALINE K Pa3HbIM SKOJIOIMYECKUM rpynnam ogHoro suaa, Kpachas kaura Poccuiickoit
®denepanuu, H300paKEHUST OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.
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[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMELI 11O BMOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

Cormacao ®I'OC COQO, ycraHaBimuBarOTCs TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4JarIUMHUCS TIPOrpaMM CPETHEro 00IIero 00pa3oBaHus: THYHOCTHBIM, METANIPEIMETHBIM U
PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NHMYHOCTHBIX pe3yabTaTOB OCBOEHHs IMpenMera «buonorus» BblIeIeHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOUIMMHCA  POCCHHMCKON  IpaKIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOIpPEAENICHUIO,
HAIMYUE MOTHBAIIMM K OOy4YeHWIO OWOJIOTWHU, LEJICHANPABICHHOS pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEH M UCTOPHUYECKHX TPAAULUNA pa3BUTUA
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATHCS B
CBOEM  JESATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMH, TPUCYIIUMHU  CHCTEME
OMOJIOTUYECKOT0 00pa30BaHUs, HaJIMYWe OSKOJIOTHYECKOTO MPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTh 1I€JIU U CTPOUTD KU3HEHHBIE TIIAHBI.

JIM9HOCTHBIE Pe3yNbTaThl OCBOCHHS TpenMmeTa «bHOJOrus» HOCTHTaloTCs B EAUHCTBE
yueOHOM M BOCTIHUTATEIbHON AEATEIbHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKHUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHSTHIMU B
oOmiecTBe MpaBUJIaMH M HOPMaMHu MOBEACHUSI M CHOCOOCTBYIOT MpOLecCaM CaMOIIO3HAHUA,
CaMOBOCITUTAHUSI U CAMOPA3BUTHS, PAa3BUTHUS BHYTPEHHEH MO3UIUU JIHUYHOCTH, MATPUOTHU3MA,
YBa)XEHUSI K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
YBOXCHHS, OEPEeKHOTr0  OTHOIICHHWS K  KyJbTYpHOMY  HACICIUI0O H  TPAJAUIHSIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPY-KarolIen cpee.

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeamera «bruomorusy TOJKHBI OTPaXaTh
TOTOBHOCTb M CITOCOOHOCTH O0YyYaroOIMXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
MO3UIUEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpPHUEHTAIllui, TMMO3UTUBHBIX BHYTPCHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUIHCKOrO  0OIIecTBa,
pacmMpeHne >KU3HEHHOTO OIbITa M OIBITa JESTEIBHOCTH B MPOIECCE peaTn3alliil OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1)rpaaanckoro BOCHMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOy4aromierocss Kak AakTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M 0Osf3aHHOCTEH, yBa)XKEHHE 3aKOHA W
MIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH NI€ATEIbHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbBIX U MO3HABATENBHBIX 32/1a4, BHITTOTHEHUN OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TIO3MIIMIO IO OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHHME YYUThIBaTh B CBOMX JCHCTBHSX  HEOOXOAUMOCTH  KOHCTPYKTHUBHOTO
B3aMMOJICHCTBHUS JIOJIEH ¢ PasHBIMU yOEKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMA U COLUATHHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIONHEHUS YUCOHBIX,
MO3HABATENIbHBIX M HUCCIIEJOBATEIbCKUX 3a/lay, YBAKUTEIHHOI'O OTHOIIEHUS K MHEHUIO
OIIIIOHEHTOB MPH 00CYXJACHUH CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO COICPIKAHMUS,

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOI 1€ATEINbHOCTH;
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2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHUCKON IPaKIaHCKOW MJICHTUYHOCTH, MATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH INepel PonuHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, MIPOLIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

[EHHOCTHOE OTHOIIEHHE K NPUPOAHOMY HACIEAMI0 M TNaMSATHUKAM MPUPOIbI,
nocTkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBIIGHHE U pa3BHUTHE
OMOJI0TUH, TOHUMAaHHs 3HAaY€HUs OMOJIOTUY B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIeCTBa;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LICHHOCTEH POCCUMCKOT0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO Oy yIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJUTENSM, CO3JaHMIO CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEW CEMEHHOMN *U3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccwnu;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

ACTETHUYECKOE OTHOUIEHHE K MHpPY, BKJIIOYasi ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 340POBbS W
IMOLMOHAJIBHOI0 (JIArONoJIy4usi:

MOHMMAaHUE U pean3alus 3J0pOBOro U OE30MacHOTo 00pasa KU3HH (3I0pPOBOE MUTAHUE,
coOIofieHre TUTUEHUYECKHUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢u3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO ¥ KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3NUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHUE I[EHHOCTH TIPAaBWJ WHAMBUAYAIBHOTO M KOJUICKTUBHOTO OE€30MacHOI0
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIOJICH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHUS aKOTOJs,
HAapKOTUKOB, KypeHHs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHHUE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTMYECKON M COLMANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATb U  CaMOCTOSTEIbHO  BBIIOJHATH  TaKylO
JeATEITbHOCTb;

MHTEpEC K pa3iIuyHbIM cepam mpodeccuoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OymyIiei npodeccuu U peaTn30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpA30BaHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH IIeJIECO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;
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MOBBIIIEHUE YPOBHS 3KOJOIMYECKOW KYJIBTYpbhl: NMPUOOpPETEHUE OMbITa IJIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpeibl;

0CO3HAHME TTT00ATBHOTO XapaKTepa 3KOJIOrMYECKUX MPoOIeM U IyTel UX PelIeHHUs;

CIIOCOOHOCTH MCMOJBb30BaTh MpUoOpeTaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpU PEIICHUH MPOoOJieM, CBA3aHHBIX C PAIMOHAIBHBIM IPUPOAONOIb30BaHUEM (COOIIOCHHE
IpaBUJI MOBENECHHS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHUS B 3KOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, OHochepsl);

AKTUBHOE HEMPUATUE NCUCTBUM, MPUHOCAIIMX BPEJ OKPYKAIOUIEH MPUPOIHOU Cpeje,
YMEHHUE MPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJOTUYECKHE MOCIEICTBUS MPEANPUHUMAEMBIX
JIEUCTBUI U MPEIOTBPAIIATH UX;

HaJIMYME Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIBITA
JIEATEIbHOCTH  JKOJOTMYECKOM HAaNpaBIEHHOCTH, YMEHHMS pPYKOBOJCTBOBATbCS WMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLHUAIBHOM IPAKTUKE, TOTOBHOCTH K YYACTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSl HayKM W OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JHajore KyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M YATATEIbCKON KYJIBTYPhI KaK CPEICTBA B3aUMOIECHCTBU
MEXAY JIOJIbMH U ITIO3HAHUS MUDAa;

NOHMMaHue cnenu(uku OMOJIOTMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
PaAlMOHATILHOTO HAyYHOTO MBIIUICHHUSI, CO3/IaHNH 1IEIOCTHOTO MPEACTAaBIEHUS 00 OKpYXKaroIleM
MHpEe KaK O €JUHCTBE NPUPOJIBI, 4YeJIOBEKa M 0OmecTBa, B IO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH U pelieHuu NpodIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OHMOJOTMU JJIsl COBPEMEHHOW IMBHIM3AIMH: OOECIICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemaTh pecypcHble IpoOaeMbl pa3BUTHS UEIOBEUECTBA, MOUCKA MyTEH BBHIXOAA U3 TTIO0AIBHBIX
9KOJIOTHYECKHX Mpo0sieM U o0ecrieueHus nepexoa K yCTOMUMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
UCIIOJIb30BaHUIO MIPUPOIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJNSAX TOBBIIMICHUS OO0IIen
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHOM
TPAaMOTHOCTH 00yJaronIuxcs, popMUPYEMON NPU U3YICHUU OMOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHUS, MCIOJIb3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydyaeMble 3HAHUS JJs aHajiu3a U OOBSCHEHUS SIBJICHUMN
OKPYKAIOIIET0 MHpa M NPOUCXOIANIMX B HEM HM3MEHEHHMH, yMEHHUE JAelnaTb OO0OOCHOBAHHBIC
3aKJIIOUYEHUsI HAa OCHOBE HAy4dHbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJy4yeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OHOJOTHYECKHE 3HAHUS Ji pelICHUS
npo0JeM B peabHbBIX KU3HEHHBIX CHUTYalUsX;

OCO3HAHUE IIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCJIEIOBATEIBCKYIO AESITENbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM 1O OHOJOTMM B COOTBETCTBUH C IKHU3HCHHBIMH
MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI



18

MertanpeamMeTHble pe3yNbTaThl OCBOCHUS y4eOHOTro mpeameTa «bUoNorusy BKIIIOYAIOT:
3HAYMMbIe JUIT  (OPMHUPOBAaHUS MHUPOBO33PCHHS  OOYYAIOIIUXCS  MEKIUCIUTUTMHAPHEIC
(MeXnpeaIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUPa
U cnen(UKy METOZOB MMO3HAHMSI, HCIIOIB3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (DaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIEOBaHUEe, HAOIIOIEHUE, U3MEPEHUE, IKCIEPUMEHT U JIPYTHX), YHUBEPCAIbHBIC
yueOHbIe JeiCcTBUS (MO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECTICUNBAIOIINE
dbopmupoBanre (YHKIIMOHATBLHONH TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIMH OO0YyYaroIIUXCs,
CIOCOOHOCTh o0yJarmuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTITHNHAPHBIC,
MHUPOBO33PEHUYCCKHE 3HAHWS W YHUBEPCAIbHBIC YydYeOHBIE ACHCTBUS B IIO3HABATECIBHOW H
COLIMAJIbHOM IIPAKTHKE.

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHS IMPOTPAMMBbl CPETHEro o0Imero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OsgiiaieHne YHHBEPCATbHBIMH Y4eOHbIMU MO3HABATEILHBIMH 1€l CTBUSIMU:

1)0a3oBble JIOTHYECKHUE JeiicTBUS:

CaMOCTOSITENIFHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCTIONIB30BaTh IPH OCBOCHWW 3HAHWUH NTPHUEMBI JIOTHYECKOTO MBIIUICHHS (aHAIH3a,
CHHTE3a, CpaBHEHMA, KIACCU(PUKAIMH, OOOOIIEHHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHATHUH (BBIIENATH UX XapaKTEPHbBIE MPU3HAKH, YCTAHABINBATE CBSI3U C APYTUMH MTOHITHSIMH ),

OTIpEeNATh LETN AEATEIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPHUH WX JOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThI ACATEIBHOCTH C IIOCTABJICHHBIMH LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE TOHSITHS JUIsl OOBSICHEHUsS (HaKTOB U SIBICHUU KUBOM
TIPUPOIB;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, [0 AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTUBOPEYHUS B PAacCMaTPUBAEMBIX SIBICHHSX, (HOPMYITHPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

NPUMEHATh CXEMHO-MOJICIIHBIC CPEACTBA JJISl MPEICTABICHUS CYIIECTBCHHBIX CBSI3CH U
OTHOIICHWN B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TakKKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUJIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTePUATbHBIX
¥ HEMaTepUAITbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JIESATEIBHOCTh, OLICHWBATH COOTBETCTBHE PE3YIHTATOB LEJAM,
OILICHUBATh PUCKH MOCIIEICTBUI NEATETHLHOCTH,

KOOPJAMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEeM.

2)0a30Bble HCCJIe0BaTEIbCKHE TeHCTBHS:

BJIQJICTh HABBIKAMH y4€OHO-UCCIICIOBATEIHLCKON U MPOEKTHOW AESITENbHOCTH, HaBBIKAMU
paspenieHus mpo0ieM, COCOOHOCTBI0O M TOTOBHOCTHIO K CaMOCTOSTEIBHOMY IOMCKY METOJIOB
pElICHUS MTPAKTUIECKUX 33]1a4, TPUMEHEHUIO PAa3IMYHBIX METOJIOB TIO3HAHNUS,

UCTIONB30BaTh PAa3JIMYHbIC BUJBI ACATEIBHOCTH IO TIOJIYYECHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIINH, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B y4EOHBIX CHTYAIMSIX, B TOM YHCJE TPU
CO3JIaHUH YUEOHBIX M COIIMATBHBIX IPOCKTOB;

dbopMUpPOBaTh HAYYHBIA TUM MBIILICHUS, BIAJACTh HAYYHOW TEPMUHOJIIOTHEH, KIIOYSBBIMU
TOHATUSIMH U METOJAMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7adyd B OOpa30BaTEIbHOW NEATEIHHOCTH W
KU3HEHHBIX CUTYaIHsX;
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BBISABIISITh TPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
THIOTe3y €€ pelleHHs, HaXOAWTh AapTyMEHTHl JUIsl J0Ka3aTelbCTBa CBOMX YTBEPXKICHUH,
3aJaBaTh apaMeTPhl U KPUTEPUU PELICHUS;

aHATM3UPOBATh IIOJNIYYCHHBIE B XOJE pEIICHHS 3aJa4yd pPe3yJbTaThl, KPUTHYCCKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OIEHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN IOMCK IEPEHOCa CPEICTB U CIOCOOOB JEHCTBUS B
poeCCHOHAIBHYIO CPENy;

yMETh TEepEeHOCUTh 3HAHMA B I[IO3HABATENbHYI0 M  IPAKTHUYECKYI0  00JacTu
KHU3HEICATEILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00acTei;

BBIJIBUTATh HOBBIC HJCH, MNpEUIaraTh OPUTHHAIBHBIC TOJIXOABI M PEUICHUS, CTaBHUTh
npoOJIeMbl U 33]1a4u, TOMyCKAIOIIUE aJbTEePHATUBHBIC PELICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCSI B PA3UYHBIX MCTOYHHMKAX HH(OpMaIuM (TeKcTe y4eOHOro mocoowus,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOIOTHYECKUX CIIOBapsIX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (Gopm
NPEJICTaBJICHUS, KPUTUICCKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

dbopMynHupoBaTh 3ampoCchl M NPUMEHATH DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
Ouosornuecko HHpOpMaIuK, HeOOXOUMOH JIJIs1 BEITIOJTHEHHS YUEOHBIX 3a]1a4;

npuoOpeTaTh ONBIT HCIOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OpMYy NPEACTaBICHUS OHOIOrMYECKON
nHpopmanuu (cxemsl, TpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CPEACTBa MpH paboTe ¢ OHOIOruyeckon
uHpOpMaNKel: TPUMEHITh XUMHUYECKUE, (PU3MUECKHUEe W MaTEeMaTUYCCKHE 3HAKH M CHUMBOIIBL,
dbopmynel, abOpeBUATypy, HOMEHKJIATYPY, HCIOIb30BaTh M MPEOoOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATIISTHOCTH;

BJIAJCTh HABBIKAMU PpACHO3HABAHUS M 3aUIUThl HH(pOpMAMK, HHYOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OBJ1aieHNe YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMU /1€ CTBUSIMM:

1)o0menue:

OCYILECTBIISATh KOMMYHHMKAIIMKA BO BCEX cepax KM3HM, aKTUBHO y4acTBOBATh B JTHAJIOTE
WINA JIUCKYCCUU TI0 CYIIECTBY OOCYKIAaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEIBHO BBIIOJHEHUS TMpeaiaraeMoil 3agayd, YYUTHIBAaTb MHTEPECHl U
COTJIACOBAHHOCTh TIO3HMIIMH IPYTHX YYaCTHUKOB TUAJIOTA HITH TUCKYCCHUH);

pacro3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHHS, MOHMMAaTh 3HAYCHHE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOHQJIMKTHBIX CHTYallUi, YMETh CMST4aTh KOH(QJIUKTHI H
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMH CIIOCOOAMH OOIIEHHUS W B3aMMOJCHCTBHS, TOHUMATh HAMEPEHUS
JPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(GOopMyITHPOBaTH CBOW BO3PAXKCHHUS;

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

2)coBMecTHAS 1eATEJIbHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBAa KOMaHAHON U MHIMBUIYaJbHOU pabOTHI Mpu
pemeHny 6Moaoruyeckoi mpo0iaeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MPUMEHEHHS TPYIITOBBIX
dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICOHOW 3a/1auu;
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BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4JICHA KOJUIEKTHBA;

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BBIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ TOCTHUKEHMIO: COCTAaBJAThH IUIAaH JEHCTBUHM, pACHPENENSITh POJIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOI paboThI;

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

IpeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATh WICH C IMO3ULUN HOBHU3HBI, OPUTMHAJIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETUYECKOE IIOBEICHHUE B PaA3IUYHBIX CHUTyalusXx,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

OBiageHne yHHBeEpPCAJIbHBIMH PeryJsiTUHBHBIMH AeCTBUAMM:

1)camoopranusanus:

UCIO/Ib30BaTh OMOJOIMYECKHE 3HAaHUS Ul BBIABICHHMA NpoOJeM U HUX pELICHHS B
KU3HEHHBIX M YU€OHBIX CUTYaIHsIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUU LIEIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYIKAaX IO OTHOLIEHUIO K JXMBOW INPHUPOAE, CBOEMY 3J0POBBIO0 U 3JI0POBBIO
OKPYXKaIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIIATH IO3HABATEIBHYIO NESTEIbHOCTD, BBISBISATH MPOOIIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 00pa30BATEIBHOM JCSITCIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATh IUIAaH PELICHUs IPOOJIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPENNOYTCHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacupsATh paMKi y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO M TIPOSIBIICHHUIO IIUPOKOH IPYIUIIMN B PA3HBIX 00JIACTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CUTYallUSM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENIAM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIIUTEJIBHBIX MIPOIECCOB, UX PE3Y/IbTaTOB U OCHOBAHUI, HCIIOJIb30BaTh MPUEMBI pedIeKCUH
JUISL OLIGHKU CUTYAalluH, BHIOOPA BEPHOTO PEILICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3E PE3YJIbTATOB AEATEIbHOCTH;

3)npuHsiTue cedst U APYrux:

NpUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHUX IIPU aHAJIU3€E PE3YJIBTATOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUD € TIO3ULUH IPYTOro YeIOBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs mporpamMmMbl COO mo 6uosioruu Ha 0a30BOM YpPOBHE
BKJIIOYAIOT CrierdHuuecKue A ydeOHoro npenmera «buonorusy HayyHble 3HAHUS, YMEHUS U
CrocoObl JICHCTBUM TI0O OCBOCHMIO, HWHTEPIPETAIMM W MPeoOpa3OBaHUIO 3HAHWUM, BHUJIBI
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NESATENIbHOCTH MO TIONYYEHUIO HOBOTO 3HAHMS U MPUMEHEHHIO 3HAHWN B Pa3IMYHBIX Y4EOHBIX
CUTyallMsiX, a TaKKe€ B pEalbHBIX MXU3HEHHBIX CHUTyallUsX, CBA3aHHBIX C Ouonoruei. B
porpaMMe IpeMETHBIC PEe3yIbTaThl IPEICTABICHEI IO TOaM O0YUICHHS.

[IpenmeTHBIE pE3yNbTaThl OCBOCHHS YydeOHOro mpeamera «buonorus» 6 10 Knacce
JIOJKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe W POJM OUOJIOTMHM B CHUCTEME HAay4YHOI'O 3HAHUs
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIa/Ie POCCUMCKHUX U 3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YEIIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEp)KaHWE OMOJOTUYECKMX TEPMUHOB U MOHATUMN: KU3HB, KJIETKa,
opraHusM, Merabonu3sM (0OMEH BEIIeCTB M  IPEBpAlleHHE JHEpPIruu), TOMEoCcTa3s
(camoperynsiiusi), yYpOBHEBash  OpraHM3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOU3BEICHUE
(penpoayKiws), HaclIeCTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJOTMYECKHEe TEeOpHH (KJIETOYHas, XPOMOCOMHasi, MyTalllOHHas,
[EHTpaJIbHas JI0TMa MOJEKyJsipHOW Ouosnorum), 3akousl (I. Mennpens, T. Moprana, H. 1.
BapuioBa) u yueHus (0 meHTpax MHOTO0Opasus M IPOUCXOKICHUS KYIbTYpHBIX pacTennii H. 1.
BasuoBa), onpenenstb rpaHUIbI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOJaMH HAay4yHOTO MO3HaHUSA B Ouosioruu: HaOIIOJEHHE U ONUCaHUE
JKUBBIX CHCTEM, IIPOIIECCOB W SIBICHWI, OpraHu3anus ¥ MPOBEIEHUE OHOJIOTHYECKOTO
SKCHEPUMEHTA, BBIIBH)KECHUE THIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEAyEMbIMU
BEIMYMHAMHU, OOBSICHCHHE TOJNYyYEHHBIX PE3YyIbTaTOB, HCIIONH30BAHHBIX HAYYHBIX MOHSITHIA,
TEOPHI U 3aKOHOB, YMEHHE JI€TaTh BBIBO/IbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEATh CYIIECTBEHHbIEC NMPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLECCOB: 0OMEHa BEIECTB U
MpEeBpaIleHrs] YHEPTUN B KIIETKe, (OTOCHHTE3a, TUIACTUYECKOTO0 M DHEPreTHYECKOro OOMeHa,
XE€MOCHHTE3a, MHUTO3a, ME03a, OIUIOAOTBOPEHUS, PA3MHOKEHUS, WHJINBHUAYAIbHOTO Pa3BUTH
opraHu3Ma (OHTOTEHE3);

YMEHHE MPUMEHAThH MOJTYYCHHbIE 3HAHUS JJIsi OOBbACHEHUS OMOJIOTMYECKUX MPOIECCOB U
SIBIICHUU, JJIs1 TPUHSITHS MPAKTUYSCKUX PEIICHUN B TTOBCETHEBHOM KU3HU C LIETbI0 00eCIIeYeHHUS
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBBSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM
rPaMOTHOTO TIOBEACHHSI B OKpPYXKAIOIICW NPUPOAHOW cpele, MOHMMaHHE HEO0OXOIUMOCTH
UCIIOJIb30BaHUSl JOCTUKEHUM COBPEMEHHOM OHMOJOTHMH M OMOTEXHOJOTHUH IJI palloHaIbHOIO
MPUPOIOTIOIB30BAHMS;

YMEHHME pelllaTh »JJIEMEHTapHble TEeHETHYECKHe 3aJayd Ha MOHO- M JIUTHOpHAHOE
CKpEIIUBaHKE, CIETUICHHOE HACTIEI0BaHUE, COCTABISATh CXEMbl MOHOTHOPHIHOTO CKPEIUBAHUS
JUISL TIpEJICKa3aHysl HACJIEJOBAaHUsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAaKTHYECKHUE PabOThl, COOMIONATh MpaBHia TpU
pabote ¢ yueOHBIM U JTabOpPaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OIICHHBATh W HMHTEPIPETUPOBATH HHQPOPMAIUIO OHOIOTUYECKOTO
COJlep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAYUYHbIE 3HAHUS U3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBoi MH(}OpMaNUK, HAYYHO-TIONYJSPHBIE MAaTEPHUAIIbl), ITHUECCKUE ACTIEKTHI COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, MeTULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBCHHBIC IHMCHMEHHBIE M YCTHBIE cOOOIIeHus, 0000IIas
OMOJOTHYECKYI0 HMH(POpPMAIMI0O M3 HECKOJbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpeameTHBIE pE3yNbTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» 6 11 Knacce
JIOJKHBI OTpaXaTh:
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c(OPMHPOBAHHOCTh 3HAHHM O MECTe M pPOJNU OMOJOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAy4YHOH KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COIEp)KaHUE OMOJIOTHUECKUX TEPMUHOB U MOHATUI: BUJI, TIOMYJISIIHS,
reHoOH, SBOJIONHMS, MABMXKYHME CUIbl ((pakToOpbl) DBONIOIWH, MPUCITOCOOICHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHHE, OSKOJIOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PeIyLIeHTHI, LIeTIH MUTaHUs, SKOJOrHYecKas mupamuaa, ouoreorneHos, ouocdepa;

yMEHUE WH3/Iaratb Ouonorndeckue Teopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasl TeOpHs SBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiiieBoro cxonacrsa K. M.
bapa, uepenoBanus ri1aBHBIX HampaBieHMM M mytei s3Bomouun A. H. CepeproBa, ydeHus o
6uoctepe B. U. Bepnanckoro), onpeaensiTe TpaHUIbI UX IPUMEHHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHUE BIaJeTh METOJaMHM HAY4YHOTO MO3HAHUS B OMOJOTWMHU: HAOJIOJCHHUE M OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3anus ¢ MpOBeAeHHE OHOJOTHYECKOro
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISIBICHUE 3aBUCHMOCTH MEXIY MCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJNYyYEHHBIX PpEe3ylbTaTOB, HCIOIb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOPH U 3aKOHOB, YMEHHE J€IaTh BHIBOJIbI HA OCHOBAHHUH MTOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYIIECTBEHHbIE MIPU3HAKUA CTPOCHHSI OMOJOTHYECKHX O0BEKTOB: BUJIOB,
HOMYJSIUA, TNPOJYIEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTCOIEHO30B U HKOCHUCTEM,
OCOOCHHOCTH  NIPOIECCOB:  HACIEACTBEHHONM  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIECHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTUHU B IKOCHCTEMAaX, aHTPOMOTEeHHBIX U3MEHEHUN
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB W OMOT€OXMMHYECKHX IIMKIIOB B
ouocdepe;

yYMEHUE NPUMEHSATH MOJTy4YE€HHBIC 3HAHUS U1 OOBSCHEHHS OMOJIOTHUECKUX IPOLIECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUUYECKUX PELIEHUI B TOBCETHEBHOM JKU3HHU C LENbI0 00ecrieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS M 3J0POBBS OKPYXKAIOIIUX JIOAEH, COOJMIOACHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HeO0OXOIUMOCTH
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM Ouosoruu TUIst panroHaIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIISATH CXEMBbl IepeHoca
BEIIIECTB 1 SHEPTHUH B IKOCHCTeMax (I1eTH MUTAHMUS ),

YMEHHUE BBINOJHATH JIAOOpAaTOPHBIE M MPAaKTHYECKHUE PabOThl, COONMIONATh MpaBHia HpU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

yMEHUE KPUTHUYECKH OIICHWBAaTh W HHTEPIPETUPOBATh HMHPOPMALUIO OHOJIOTHYECKOTO
COJlep’KaHusl, BKIJIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS U3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOoW WH(pOpMANKK, HAYYHO-TIOMYJSPHbIE MaTepUallbl), pacCMaTpUBaTh TIJI0OAIbHBIC
9KOJIOTUYECKHE TTPOOJIEMBbI COBPEMEHHOCTH, (()OPMHPOBATH IO OTHOIIEHHUIO K HUM COOCTBEHHYIO
MIO3HILIUIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
Ouonornyeckyro MHGOpPMAIMIO M3 HECKOJBKHUX HCTOYHMKOB, TI'PAaMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapat OHOJIOTHH.
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11 KJIACC
o HauMeHOBAREEDA3EIOB B KonunvecrBoyacoB DJIEKTPOHHBIE
n/n TeMIIpOrpaMMabl Bcero Kourpoubnbiepaborsl  IIpakTnyeckuepadoTsl f;g;g)f OOBB:TI;)“HH epecype
bubmanoreka [JOK
! IBOMOUKOHHAS GHOOTHA ? ! https://m.edscli).m/ 7t41cc74
) Bo3HukHOBEHUE U pa3BUTHE 9 05 bubmuorexa [JOK
’KW3HU Ha 3eMiie https://m.edsoo.ru/7{41cc74
3 Opranu3Mbl 1 OKpyKaroias 5 1 bubmmoreka [JOK
cpena https://m.edsoo.ru/7f41cc74
4 Coo00111eCcTBa ¥ SKOJIOTHYECKUE 9 bu6mmoreka [IOK
CHCTEMBI https://m.edsoo.ru/7{41cc74
Bubnnoreka [IOK
> Peseparoe spems 2 https://m.edS(I)lo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25
ITPOIT'PAMME



https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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11 KJIIACC
Ne Tema, Ko1H4YECTBO YaCOB. KOJIMYECTBO 4aCOB [Hara DNEeKTPOHHBIE
YPOK W3y4YEHUS nudpoBbie
a o0Opa3oBaTenbHbIC
pecypchl
Bcero Kontpon | [Ipaktnueckue
bHBIC U
pabotsl, | mabopaTopHbIC
3a4eThI paboTsl
1. | Wctopus pa3BUTHE IBOJIOIUOHHBIX HJICH. 1 06.09 bubnuoreka HOK
https://m.edsoo.ru/86
2 OposmononHas reopust Y. lapBuna 1 13.09 bubnuoteka HOK
https://m.edsoo.ru/86
3 OposmononHas reopust Y. lapBuna 1 20.09 bubnuoteka HOK
https://m.edsoo.ru/86
4 CunTeTnueckas TeopHus 3BOJIIOIUN 1 27.09 Bbubnnoreka HOK
https://m.edsoo.ru/86
5 Bup, ero kpurepuu u cTpykTypa 1 04.10 bubnuoteka HOK
https://m.edsoo.ru/86
6 1 1 11.10 bubmmoreka LHOK
https://m.edsoo.ru/86
JIab. pab: «Omucanue ocobeil Buga 1Mo MOpPQOIOTHUECKOMY
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KPUTEPHUIO»
7 [Tonmynsiuus — CTpyKTypHasi €AMHULIA BUA 18.10 bubnuoteka HOK
https://m.edsoo.ru/86
8 @dakTOphl ABOJIONNH, BBHI3BIBAIONINE W3MEHEHUsI B reHO(MOHIE 25.10 Bubnnoreka HOK
MONYJISIMK: HACIEACTBEHHAs W3MEHUYMBOCTD, MOMYJISIIMOHHBIE https://m.edsoo.ru/86
BOJIHBI
9 @akTopbl  IBOJIONUHM, BbI3bIBAKOIIHE HM3MEHEHHS B 08.11 bubnuoreka HOK
reHoqoH/1e MOMYJIAUMMA: U30JIAIIH https://m.edsoo.ru/86
10 EcTtecTBeHHBIi 0TOOP 15.11
11 DopMBI €CTECTBEHHOTO 0TOOpa 22.11 bubnuoteka [HOK
https://m.edsoo0.ru/86
12 [Ipucnoco0aeHHOCT, OpPraHU3MOB K cpeAe OOWUTaHMs Kak 290.11 bubnuoteka [HOK
pe3yabTaT ACUCTBUS €CTECTBEHHOTO 0TOOpa https://m.edsoo.ru/86
13 MuxkposBomtorus. CriocoObl U TyTH BU000pa30BaHUS 06.12 bubnuoteka [HOK
https://m.edsoo.ru/86
14 MakposBostonus. JlokazaTenbCcTBa MaKpOIBOIIOLUN 13.12 Bubnnoreka HOK
https://m.edsoo0.ru/86
15 3a4eT no TeME MUKPOIBOTIOLIMS 20.12 Bbubnnoreka HOK
https://m.edsoo.ru/86
16 3akperuieHue MaTepualia mo TeMe MaKpO3BOJIOIUA 27.12



https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
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17 Hanpasnenue u mytu 3BOJIIOIUN 10.01
18 MHuoroob6pa3ue opraHu3MoB KaK Pe3yJIbTaT dBOJTIOIUN 17.01 bubnuoteka [HOK
https://m.edsoo.ru/86
19 ['unoTe3sl MPOUCXOKICHUS KU3HH. Bubnnoreka HOK
https://m.edsoo.ru/86
24.01
20 DTanbl pa3BUTHS )KU3HU HA 3eMJIe 31.01 bubnmoreka HOK
https://m.edsoo.ru/86
21 OCHOBHBIE 3Talbl 3BOJIOLUN OPraHMYECKOTO MHUpA: pa3BUTHE 07.02 bubnuotexa [HOK
KHM3HH B apxee, IpoTepo30e, Maneo3oe https://m.edsoo.ru/86
22 I'unoTe3bl NPOUCXO0KAEHUS )KU3HU Ha 3eMiie 24.01 bubnuotexa [HOK
https://m.edsoo.ru/86
23 JIBrKyILME CUIIBI aHTPOIIOT€HE3A. 14.02 bubnuotexa [HOK
https://m.edsoo.ru/86
24 OBOJIIONYS YEJIOBEKA 28.02 Bbubnnoreka HOK
https://m.edsoo.ru/86
25 Dxonorndeckue (HakToOpbl ¥ 3aKOHOMEPHOCTH WX BJIMSIHUS Ha 06.03 bubnuoteka HOK
OpraHu3Mbl https://m.edsoo.ru/86
26 [IpucnocoOneHuss OPraHU3MOB K JEHCTBHIO SKOJOTHUYECKHX 13.03 bubnuoteka HOK

(hakTOpOB: CBETA, BIAKHOCTH

https://m.edsoo.ru/86
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27 Oxocucrema. buoreonenos. KpyroBopoT BemecTB U MOTOK 20.03 bubnuoteka HOK
SHEPTHUH B SKOCUCTEME https://m.edsoo.ru/86
28 B3anmooTHOIIEHUST TOMYJISAIUNA pa3HbIX BUIOB B 3KOCUCTEME 03.04 Bbubnnoreka HOK
https://m.edsoo.ru/86
29 Pa3noo0Opaszue skocuctem 10.04 bubnuoteka [HOK
https://m.edsoo.ru/86
30 VY CcTOMYUBOCTh U TUMHAMHUKA DKOCUCTEM 17.04 Bbubnnoreka HOK
https://m.edsoo.ru/86
31 buocdepa- xxuBas o6om0uka 3emau 24.04 bubnuoteka [HOK
https://m.edsoo.ru/86
32 3aKOHOMEPHOCTHU CYIIECTBOBaHUS OMOCHEPHI 08.05 bubnuoteka [HOK
https://m.edsoo.ru/86
33 O06o01IeHre U 3aKpeIUIeHne MaTeprana 1o TeMam 15.05
34 O06o0061IeHre U 3aKpeIUieHre MaTeprana 1o TeMam 15.05
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET



