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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpamMmbl MO OHOJIOTMM TEOPETHUYECKYIO OCHOBY ISt
ompeneseHusl MOoAX0M0B K (OPMHPOBAHUIO COJAEpKaHUS Y4eOHOTO TMpeaMera
«buonorusi»  coctaBwiM: KoHuenTtyaiabHble mnoioxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepkKaHUs, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENIIX U
MPUHLNNAX, XAPAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmiero oOpazoBanus B Poccuiickoit ®Denepainuu, a TakKe TMOJIOKEHUS O
cnernuduke Ononoruu, €€ 3Ha4YeHNH B MIO3HAHWUU JKUBOW MPUPOABI U 00eCTIeYeHUN
CYILIECTBOBAHMS 4YesioBeuecKoro obmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSM,
ompe/ieleHbl OCHOBHBIE (DYHKIIMU MPOrPaMMBbl IO OUOJIOTHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T NpeACTaBlICHHE O LeisaX, 00 oOuei
cTparerun OOy4YeHHs, BOCHUTAHUS M PAa3BUTHS OOYYAIOLIMXCS CpPEACTBAMU
yueOHOoro mnpeamera «buonorusi», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COIepKaHUE, €ro CTPYKTypy, paclpeielieHHe MO pas3jeliaM M TeMaM,
PEKOMEHIyEMYIO TOCJIEeI0BATENbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€M, JOTMKH 0Opa30BaATEIHLHOTO
nporecca, BO3PaCTHBIX 0COOEHHOCTEN 00yUJaromuXcsl.

B mporpamme mo Ouonormum TakKe YYUTHIBAIOTCS TpeOOBaHUSA K
IJJAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM peE3yJbTaTaM
oOydyeHuss B (HOPMUPOBAHMM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIHHOU
NEeATEIbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCd MO OCBOCHMIO COJAEpIKAHUS
OHOJIOTMYECKOI0 00pa30BaHUS.

B mporpamme mo 6monorum (10—11 xmaccel, 6a30BEIi YPOBEHB) peaiM30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yYeHMHM OWOJIOTHM, Ojarojapsi 4yeMy B HeW
MIPOCMATPUBAETCS HANPABICHHOCTh HA pAa3BUTHE 3HAHUW, CBA3AHHBIX C
(dbopMHpoBaHUEM €CTECTBEHHO-HAYYHOT' O MHPOBO33pEHU, LIEHHOCTHBIX
OpUEHTALUNA JTUYHOCTH, SKOJOTUYECKOr0 MBIIUIEHHUS, IPEICTABIEHUN O 3I0POBOM
oOpase XM3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXAIOIIeH MPUPOTHON Cpene.
[ToaToMy Hapsiay ¢ u3ydeHHEM OOIEOMOIOTHUECKUX TEOpUH, a TakKe 3HAHUU O
CTPOECHUU KUBBIX CUCTEM PAa3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B
HUX IPOLIECCOB B NPOrpaMMme Mo OHOJIOTHMHU YAEICHO BHUMAHUE MCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsSl PEUICHUS TPUKIIAIHBIX 3a/1a4, B
TOM 4YHCle: NPO(QUIAKTHUKY HACIEACTBEHHBIX 3a00JIEBAHMI 4YeNOBEKa, MEIUKO-
TFE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTHYECKHU
1[eJeCO00pa3HOro TMOBEACHUS B OKpYy)Kalolled NpUpPOJHON Ccpele, aHaiu3a
BJIUSIHUSA XO3SAMCTBEHHOW AESATENBHOCTH YEJIOBEKAa HAa COCTOSIHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIIEHHME BHUMAHHMS K MPUKIIAJHON HAPABICHHOCTH
yuyeOHoro npenMera «buosorus» MpoauKTOBAHO HEOOXOJIUMOCTBIO 0OecreueHus



YCIOBUH ISl pEIICHUsI OJJHOM M3 aKTyaJbHBIX 3a7[ad MKOJFHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KoTopas mpennosaraer (HOpMHUpPOBaHHE y  OOyYaromuxcs
CIIOCOOHOCTH aaliTUPOBATBCA K M3MEHEHHSIM JWHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpa.

buonorust Ha ypoBHE cpenHero o0mero oOpa3oBaHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE y OOYYAIOMIMXCS MPEACTABICHUN O
HAay4YHOM KapTUHE MHpA, paclIUpseT U 000OLIAeT 3HAHUSA O KUBOM IpHUpOJE, €€
OTJIMYUTEIbHBIX MpPHU3HAKAX — YPOBHEBOW OpraHu3allid U 3BOJIOLUHU, CO3AAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
KHU3HHU, SKOJOTHUYECKOTO MBIIUICHHUS, IIEHHOCTHOTO OTHOIIEHUS K KUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl PELIEHHS] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  o0mero oOpa3oBaHMs,  COLUAIM3ALMIU
oOydaromuxcs. M3yuenne Guonornu obecrieynBaeT ycnoBHUs Ui GOPMUPOBAHUSA
WHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH(QOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPHI, CIOCOOCTBYET HMHTErpalliu OHWOJOTHYECKUX 3HAHHHA C
IPEJICTaBICHUSMH U3 APYTUX Y4EOHBIX IMPEIMETOB, B YaCTHOCTU, (PU3UKHU, XUMHUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O NpeIHA3HAYCHUM y4eOHOro Ipeamera
«buonorus» cocTaBUJIM OCHOBY JUIS ONPEICICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €T0 COACpPXaHHs, TMPEACTaBICHHOTO B MpPOrpamMme TO0
OHOJIOTHH.

OT10op conepxanus yueOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE
OCYIIECTBJIEH C MO3ULMUI KyJIbTypOCOOOpPa3HOrO IMOAXO0Jd, B COOTBETCTBUU C
KOTOPBIM OOYyYaloluecs: MOJDKHBI OCBOMTH 3HAHHMS W YMEHUS, 3HAUMMBIC MJis
dopMupoBaHus OOmIeH KyJIbTYpHl, OMNPEICNAIONINE aJeKBaTHOE IOBEICHUE
4eJI0OBEKa B OKPYKAIOIEeH IMPUPOJIHOM cpese, BOCTPEOOBAHHBIE B IOBCEIHEBHON
KU3HU U MPAKTUUECKOM aesTesbHOCTH. Ocoboe MECTo B 3TOH cucTeMe 3HAHWUM
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPBIE CIy»KaT OCHOBOH i (POPMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa U
[EHHOCTHBIX  OPUEHTAIMSAX  JIMYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHW3allud
OHOJOTUYECKOTO 00pa30BaHUsI.

CTpyKkTypupoBaHHE COAEpKaHUS y4yeOHOro Marepuaja B IPOrpamMme IO
OMOJIOTHM OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYCHHUS 3HAHUM 00
OTIUYUTETHLHBIX OCOOEHHOCTAX >KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIluU U
3BOJIFOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOoro npeamera «buonorus»
BBIJIEJICHBI CIIEAYIOIINE COJepKaTeNbHble TUHUM: «buonorus kak Hayka. MeTosl
Hay4yHOro mno3HaHus», «Knerka kak Ouosoruueckas cucrema», «OpraHusm Kak



Oouonoruueckas cucrema», «CuctemMa M MHOT0OOpa3we OpPraHMYECKOTO MHUPay,
«DBOJIOLUSA KUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTI.

[lenr m3yuenus yudeOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUEe  OOy4yarolUMUCS  3HAHUAMHU O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi >KUBBIX CHCTEM pa3HOrO paHra W MOpUOOpeTeHue yMEHUMH
UCIIONb30BaTh ATH 3HAHMS /I TPAMOTHBIX JIEHCTBUH B OTHOIICHHMH OOBEKTOB
KUBOU MPUPOABI M PEIICHUS PA3IMYHbIX KU3HEHHBIX MPOOIIEM.

Joctmxenue 1enu u3ydeHus: yaeOHoro npeamera «buosorus» Ha 6a30BoM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIEAYIOIINX 3a/1a4:

OCBOEHHE OOYyYaOIIUMUCS CHUCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpUsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, MPaBUiIaX, CIyKalluX OCHOBOU
s (opMHpOBaHUS TPEACTABICHUN O E€CTECTBEHHO-HAYYHOW KapTHHE MUPA, O
METOJIaX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUHU, MHOI000pa3uu U OCOOEHHOCTSIX MKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3alliH, BBIAAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dbopMupoBaHre y OOYyYarOIIMUXCS TO3HABATENBHBIX, MHTEJUICKTYAIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalin3a JAaHHBIX O MYyTSIX pa3BUTUSA B
OMOJIOTMM HAy4YHbIX B3IJISI0B, WAEH M TOJAXOJOB K HU3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluy;

CTaHOBJICHHE Yy oOOywarommxcsa oOmeil KyabTypsl, (yHKIIMOHATHHOU
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHITH U OLEHUBATH SIBICHUS OKPY)KAIOIIETO
MUpa KUBOM NpPHUPOAbI HA OCHOBAHMU 3HAHUI M OMNbITA, MOJYYEHHBIX IpU
U3y4EeHUU OMOJIOTHH;

¢opMupoBaHHEe Yy OOYYAIOIIMXCS YMEHMH WIIIOCTPUPOBATh 3HAUYEHHE
OMONIOTHYECKUX 3HAHUM B MPAKTHUYECKOM NEATEIHHOCTH YEIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHH;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTHM IO3HAHUS YEJIOBEKOM YKHBOMU
IPUPO]IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIECHUS K HEW, COOIIOACHUSI STUUECKUX
HOPM IIpU MIPOBEICHUHN OMOJIOTUYECKUX MCCIIET0BAHUMH;

OCO3HAaHHE IIEHHOCTH OWOJOTHMYECKUX 3HAHUN MJIS TOBBIIICHHUS YPOBHSA
IKOJIOTUYECKOM KYIBTYPHI, A1 (HOPMUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

IPUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHHUM B TOBCEIHEBHOM KU3HU AJIs
OLICHKH TOCJIEICTBUN CBOEH AESITEIbHOCTHU MO OTHOIIEHUIO K OKpPY>KaIoILEel cpere,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOIIOJCHHE Mep NPODUIAKTUKU
3a00J1eBaHUM.

B cucreme cpennero oomero oOpazoBaHusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM YYEOHBIM MPEAMETOM, BXOMASIIUM B
COCTaB MpeMeTHOM 005acTh « EcTeCTBEHHO-HAYUHBIE TIPEAMETHDY.



Jlst m3ydenust Onoaoruy Ha 6a30BOM YPOBHE CPEIHETO 00IIero 00pa3oBaHus
oTBoauTCs 68 vacoB: B 10 kiacce — 34 yaca (1 gac B Heaemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPKAHUE OBYUEHMUSA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, Guiocodueit, ITUKON, ICTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl O3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OMHUCAHUE,
U3MepeHue, KilaccupuKalus, MOJEIUPOBaHUe, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JdemoncTpanun:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabmus! u cxeMbl: « MeToIbI TO3HAHUS KUBOW PUPOIBD).

JlaGopaTopHble H MpaKTHYECKHEe Pa0OThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3alHs.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeAMET u3ydeHus: ouosnoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aliid OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MNOMYJISIHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IEHOTUYECKU ), OMOCEPHBII.

JdemoHcTpanuu:

Tabnuubl 1 cxeMbl: «OCHOBHBIE TPU3HAKH KU3HWY», «YPOBHU OpPraHU3aIluU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMn4yecKuii COCTAB U CTPOCHHUE KJIETKH.

XHUMHUYECKUI COCTaB KIETKH. XUMHUYECKUE DBJIEMEHTBI: MaKpO3JEMEHTBHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BemlecTB B Kkierke. lloanepskanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHre OeTKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMmenumble 1 3aMEHUMbIE aMUHOKHUCIOTBI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHH
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (TepBUYHAs, BTOpUYHAs, TpPETHYHAS U
YETBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOilcTBa OenkoB. buonormyeckue
byHKIIMN OETKOB.



depmenTel — Owonormyeckue Karanm3aTopbl. CTpoeHue (QepmeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. ButamuHbl.
OTnuunst JepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBonpl: MoHOcaxapuibl  (IJIIOKO3a, pubo3a U J1e30kcupudosa),
aucaxapuibl - (caxaposa, JIaKTO3a) U ToJucaxapulibl  (Kpaxmal, TJIMKOIeH,
1esuTo03a). buonornueckue GyHKIIMU YTII€eBOIOB.

Jlumuner:  Tpurauuepuasl, (ochomunuasl, crepounsl. [ uapodUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
yTIEBO0B, OEITKOB U JIMIUIO0B KaK UCTOYHUKOB YHEPTUH.

HykneunoBesie xkucnotrel: JHK u PHK. Hykneotuasl — MOHOMEpHI
HykienHOBbIX KucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkmuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHN.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOIEHCTBUS
ujel 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KIETKH.

Knerka kak menoctHas >kuBasg cuctema. OOniMe NpPU3HAKH KIETOK:
3aMKHyTas HapyXHas memOpana, moiyiekyiel /JIHK kak renerunueckuii ammapar,
cucTeMa CuHTe3a Oeska.

Tunel KJIETOK: JyKapuoTHueckas u mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUs MpoKapuoTuueckon kietku. Kierounas crenka Oakrepuit. CTpoeHue
DYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTJIWYUS PACTUTEILHOM, >XUBOTHOM U
IrpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAIUKC, UX
dbyukmuu. [nasmaTudyeckas memOpaHna, e€ cBoiicTBa u ¢pyHKuH. [{uTonnazma u eé€
opraouzasl. OpHomemOpaHHble opraHounbl kietku: OIIC, anmapar I'onbmxu,
au30CcOMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[TpoucxoxkneHne MUTOXOHApPUM u miactua. Buasl mmactun. HememOpanHbie
OpraHOMJbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA IEHTP, LEHTPUOIH, PECHUYKH,
KryTHUKA. QYyHKIIMU OPraHOMI0B KIIETKU. BKitoueHus .

Anpo — perynatopHslid HeHTp KieTkh. CTpoeHue sjpa: siaepHas 000JouKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrpeneneHne XUMHUYECKUX JJEMEHTOB B HEXKUBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr u cxembl: «lleproguyeckas TabauIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BO/bIY, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenne ¢pepmentay, «Hyknennosbsie kuciotel. JJHK», «Ctpoenne monekynbl



AT®», «CtpoeHue 3yKapuOTHYECKOW KIETKN», «CTpoeHue KUBOTHOWU KIIETKW»,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MNPOKAPUOTUUYECKON KIIETKWY,
«CTpoeHue sqipa KIETKN», « Y TIeBOA, «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE i MPOBEACHHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie ¥ NpakTUYecKue padoThl:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTalasbl).

JlabopatopHas pabota Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTECHUI,
KUBOTHBIX W OaKTepuil MoJi MHUKPOCKOIMOM Ha TOTOBBIX MHKpOMpernaparax U HX
OTHCaHUE.

Tema 4. ’KuznenesTeJLHOCTL KJIETKH.

OOMeH BeIIecTB, WK MeTa00Iu3M. ACCUMUIIALMS (TUTACTUYCCKUN OOMEH) U
TUCCUMWISIUS (PHEPreTUUYecKuid OOMEH) — JIB€ CTOPOHBI €JAMHOTO IMpoliecca
meTtabonmn3ma. Ponb 3aKOHOB COXpaHEHHWs BEHIECTB WM JHEPIHMH B MOHMMAHUU
MeTabonmn3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(dHBIN U rerepoTpodHsbIii. Ponbs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®dortocunre3. CBetoBas u TemHOBass (a3pl  (orocunreza. Peakuun
dotocunTeza. DpdexTuBHOCTh PoTocHHTE3a. 3HAUCHUE (HOTOCUHTE3A ISl JKU3HU
Ha 3emuie. Biausinue yciioBuii cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTe3. XEeMOCUHTE3UpyoIe 0akrepuu. 3HaUYeHUE XEMOCUHTE3a IS
YKU3HH Ha 3emie.

DOHepreTudyeckuii oOMEH B KJIeTKe. PaciuerieHrne BellecTB, BBIJIEICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HSHEPreTUYecKoro ooOMeHa.
['mukonu3. Bpoxenwe um ero Buabl. KucimopolHOE OKHUCIEHHUE, WM KJIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopumpoBaHue. OddekTHBHOCTD
HEPreTHYECKOTO OOMEHa.

Peakiuum wmaTpuuHoro cuHres3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus renermyeckod HHpoOpMalMM B KJIETKE. ['@HETHMYECKHM KOJ M €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortanbl TpaHciasuuu. KoawpoBaHue aMuUHOKUCIOT. Ponbs pubocoM B
OounocuHTe3e Oenka.

Hexknerounsie hopmbl xu3Hu — BUpychl. Mictopust otkpbeiTus BupycoB (. U.
HBanoBckuit). OCOOEHHOCTM CTPOCHMSI M KU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XUBOTHBIX M YEJOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BIY) — Bo3dyautens CII/a.



OOpaTtHass ~ TpaHCKpUNHUs, peBepraza W  uHTerpasza. lIpodunaktuka
pacrpoCTpaHEeHUs BUPYCHBIX 3a00JIE€BaHUI.

JdemoncTpanun:

[Toptpetsl: H. K. Konbuos, [. Y. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunbel nutanusy, «Meradonuzmy, «MUTOXOHAPUS,
«JHepreTuyeckuii oomeny, «Xiopomiacty, «Potocunrted», «Ctpoenne JIHK»,
«Ctpoenre u pyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbld nuki Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: moxaenu-anmnkanuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOenb cTpykTyphl JITHK.

Tema 5. Pa3MHOKeHNEe M HHAMBHUAYAJIbHOE PA3BUTHE OPTaHU3MOB.

KierouHblii 1IMKI, WM S>KU3HEHHBIM 1Mk KieTku. MHtepdaza u MuTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuus MaTPUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM HAa0Op — KapHOTHIIL
JIMnmouaHeli M TalyIOMAHBIM ~ XPOMOCOMHBIE ~ HAaOOpBL.  XPpOMATHUIBI.
[{uTtonoruuyeckue OCHOBBI PA3MHOXKEHUSI U  UHIUBUAYAJIHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue knetkn — muto3. Craauu mutoza. IIpoueccsl, nmpoucxonsiue Ha
pPa3HbIX CTAAUIX MUTO3a. BHOOrMYECKU CMBICT MUTO3A.

[Tporpammupyemasi ruGeshb KJISTKA — aromnTo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U mosioBoe. Bunpl 6ecmnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOkeHUe. VICKycCTBEHHOE KIIOHMPOBaHUE
OPTaHU3MOB, €r0 3HAYEHUE JJIsI CEIEKIIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTINYUS OT OECIOJIOrO.

Meiio3. Craauu Mmeito3a. IIpomecchl, MpoOUCXO[IIME HAa CTaausIX Meno3a.
[loBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormyeckuii cMbIicn U
3Ha4YEeHUE MEHo3a.

["ameTorenes — mporlecc 0Opa3oBaHUS TOJOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeie *keme3bl: CEMEHHUKU U SMYHUKA. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SMIEKIeTKa) — CIepMaTOoreHe3 M OBOICHES3.
OcoOEHHOCTH CTPOCHHS SMIIEKIETOK U crepMaro3ouaoB. OIuio0TBOpEHUE.
[TapTeHnorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBLHOE Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHSL Y MO3BOHOYHBIX >KMBOTHBIX:
npobienue, ractpyisius, opraHorene3. [loctamOpuonanbHOE pazButue. Turb
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpsMoe, HenmpsiMmoe (JIMYMHOYHOE). BrusiHue



Cpenpl Ha Pa3BUTHE OPTAaHU3MOB, (AKTOPBI, CIIOCOOHBIC BBI3BHIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct n pasButue pactreHuil. OHTOreHe3 IBETKOBOIO PACTEHHS: CTPOCHHUE
CEMEHHM, CTaJNU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmumet 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereratuBHOEe pa3sMHOKEHUE
pactenuit», «J/lenenue xknetku Oaktepuil», «CTpPOEHHE TOJOBBIX KIETOKY,
«Ctpoenue xpoMocoMbl», «Knerounsiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meio3y», «IIpsmoe u HenpsiMoe pa3BuTue», «['aMeToreHe3 y MIEKOMUTAKOIINX U
yesoBekay, « OCHOBHBIE CTaJIM OHTOTEHE3a.

O0opynoBaHue: MUKPOCKOIIL, MUKpOIpenaparhbl «CrniepMaTo3011bI
MJIEKOIIMTAIOLIETO», «SIMIEeKIeTKa MIEKOoNUTaromero», «Kapuokuaes B KieTKax
KOpElIKa JIyKa», MarHuTHAas MOJEJb-allUuInKauus «/leaeHue KIEeTKu», MOJIEIb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

Jlabopatopuass pabora Ne 3. «HaOmomenme MHTO3a B KIETKaX KOHYHKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpoeHHUS TOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKpOMIpenapaTax.

Tema 6. HaciieACTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mlctopus pa3BuTHs reHETUKU. Poib nutonoruu
U 3MOpPHOJIOTUM B CTAaHOBJICHHHM Te€HETUKH. Bkiaa poccuilckux u 3apyOeiHBbIX
y4€HBIX B pa3BUTUE TEHETUKU. MeTonapl TeHeTUKU (THOPUI0IOTUYECKH,
UTOT€HETUYECKUHN, MOJEKYISIpHO-TeHeTHYeCKHil). (OCHOBHBIE T€HETHYECKHE
noHsATUs. ['eHeTnueckas CUMBOJIMKA, UCTIOIb3yeMasi B CXeMaX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuaHoe CkKpelmBaHue. 3aKoH eIUHO-00pa3usi THOpPUIOB TEPBOIO
nokoneHus. IlpaBuno gomMuHUpOBaHMsS. 3aKOH paCIICIUICHHUS TPU3HAKOB.
['unioresa ynctoTel ramer. [lonHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JluruOpugHOE€  CKpeIIMBaHWE. 3aKOH  HE3aBHUCHUMOTO  HACIICOBaHUS
npu3HakoB.  lluroreHernueckue - OCHOBBI ~ JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upyouee ckpeupanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JJIs1 OIIPE/ICJICHHS] TeHOTHIAa OCOOHU.

CuemieHHoe HacnefoBaHue npu3HakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HAaCJIEJOBaHHUIO T€HOB. HapyllleHue cuerieHns: TeHOB B PE3yJbTaTe
KPOCCHHIOBEpa.

XpoMOCOMHas TEOPUs HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



['enetuka mosia. XpoMOCOMHOE OMpeAesieHUE Moyia. AyTOCOMBI U TOJIOBBIC
XpoMocoMbI. ['oMorametrHeie W rereporaMeTHele oOpraHu3Mbl. HacnepoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

MN3meHunBOCTh. BHIbl K3BMEHUMBOCTH: HEHACIEACTBEHHAS U HACJIEICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOW  M3MEHUMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapuaoHHbBIN psil ¥ BapUallMOHHAS KPUBAs.
Hopma peakuuu mpusHaka. KoJM4eCTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAU(MUKAITMOHHON N3MEHYHNBOCTH.

HacnencrtBenHasi, WM TeHOTHIIMYECKAs, W3MEHUYHMBOCTh. KomOuHaTHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBa KOMOWMHATHUBHOMU
M3MEHYMBOCTU. MyTalimoHHasi u3MeHUUBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa U MPUIMHBI MyTanuii. MyTareHHbIe (haKTOPHI.
3aKOH TOMOJIOTMUYECKHUX PSAJIOB B HaclieACTBeHHOM n3menunBoctyd H. M. BaBuiiosa.

BuesnepHast HaciI€ACTBEHHOCTh U U3MEHUYHUBOCT.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI TEHETUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IMTOICHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYISAPHO-TEHETUIECKHM. CoBpemeHnHOE ONpPENIECIICHNE TE€HOTHUIA!
MOJJHOT€HOMHOE CEKBEHUPOBAHME, T€HOTUIUPOBAHUE, B TOM YKCJIE C MOMOIIbIO
[1I1P-ananu3a. HacnencTtBenHble 3a0ojieBaHUsS 4YeJIOBEKAa: TI'C€HHBIE OOJIC3HH,
00JIE3HU C HACIEJCTBEHHOM MPEapacloiOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
Comartnueckue u TreHepartuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHIUIBI
3I0pOBOT0 00pasa KU3HH, JUATHOCTUKH, MPO(PUIAKTUKU U JICUSHHS TeHETHYECKUX
Oone3Hel. MeauKko-reHeTHYeCKoe KOHCYJIbTHPOBaHKME. 3HAYE€HHWE MEIUIIMHCKON
T'CHETUKH B TIPEJOTBPAIICHUHY 1 JICUCHUN TeHETUYECKUX 3a00JIeBaHUM YeloBeKa.

JdemoHncTpanun:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yerepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuiet © cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBAaHUE W €I0
[UTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TameT», «JlurubpumHoe  CKpeuuBaHUE,
«uTomoruyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meiio3y,
«B3aumoneicTBue aJUIeNbHBIX TE€HOB», «l'€HeTMYeckue KapThbl pACTCHUM,
JKUBOTHBIX U 4YeJoBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHUS,
CHEIUIEHHOro ¢ mnosnom», «Kapuotumbel YenoBeka U KUBOTHBIX», «Bumsl
U3MEHUMBOCTHY», «MoaudukanruoHHas W3MEHUYMBOCTHY, «HacmemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHAs K3MEHYHUBOCTHY.

O6opynoBanue: MoJeNU-anmIMKauu «MOHOTUOPUIHOE CKpEIIUBAHUEY,
«HenonmHoe nmoMuHHMpoBaHue», «JurnbpumaHoe ckpemuBanuey», «llepekpéct



XpOMOCOM», MHKPOCKON M MuKpompemnapar «Jlpo3zoduna» (HopMma, MyTanuu
(GhOopMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox OCeBHOM.

JlaGopaTopHble ¥ NpakTU4YecKue padoThbl:

JlabopatopHas pabora Ne 5. «/3ydenue pe3ynbTaTOB MOHOTHMOPUAHOTO U
JUTHOPUTHOTO CKPEIIMBAHUS Y TPO30(PUIIbl HA TOTOBBIX MUKpPOITpENapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Jpo30¢uisl Ha TOTOBBIX
MHUKPOIIPEnapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHEe W aHaJIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOUECC. 3apOKICHUE CEJNEKUUH U JIOMECTHKALIMS.
VYuyenue H. UW. BaBunoBa 0 1eHTpax MNPOUCXOXKICHUS H MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpBI MPOMCXOXKIAEHUs JOMAIIHUX XUBOTHBIX. COpT,
IOpOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeleKUUU. MaccoBbIii 1 MHAMBUAYAJIbHbIIA OTOOPHI B
CEJIEKIIMM pPAacTEeHU M KUBOTHBIX. OIlleHKa 3KcTepbepa. biIM3KOopoACTBEHHOE
ckpenuBanue — HUHOpuauHT. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUU.
['eteposuc, wnu ruOpunnas cuna. HepoacTBeHHOE CKpeUMBaHUE — ayTOPUIUHT.
OtnanénHas rtulOpuauszauus U €€ ycnexu. VCKycCTBEHHBIM MyTareHes |
MOJYYEHHE TOJHIUIOUJIOB. JIOCTMIKEHHSI CENEeKIUMU pacTeHUHl, XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHoNOrUsl Kak OTpacib NPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTambl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranmsmoB. Kierounas
uHKeHepus. Kiietounble KynbTypbl. MUKPOKIOHAIIBHOE PA3MHOKEHHE PACTEHHM.
KiloHHpoBaHWE BBICOKONPOAYKTHUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

DKkoyloruuyeckue M otuueckue  npobnembl. MO —  reHeTruyecku
MOAU(UITTPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBaHoB.

Tabmuubl 1 cxembl: Kapta «lIeHTpbl NPOUCXOXKACHUS M MHOTr000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMANIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHui», «Otnanéanas rudpunnzanus», «Padboter akanemuka M. @. MBanoBay,
«Ilomumnounus», «OO0bekThl OuoTexHoNOTHN», «KieTouHble KyIbTYpHl U
KJIOHHpOBaHKe», «KOHCTpynpOBaHHE U MIEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TIOA0B U KOPHEIIIOI0B AUKUX (DOPM U KYJTbTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CeabCKOX035HCTBEHHBIEC PACTCHHUSI.



JlabopaTtopHblie U npakTHYecKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTH)KEHHSI CEJIEKIIMM pacTeHUud |
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI ~ y4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoIIOLMOHHASE OHOJIOTHS.

[Ipennochiku BO3HUKHOBEHHUS SBOJIOIMOHHOW TeOopUU. IDBOIIOLMOHHAS
Teopust U €€ MecTO B OUOJOrUU. BiusiHue 3BOJIIOIMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTHU U APYTHUX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTOMOrMYECKHE: MOCIEN0BATEIbHOCTD
MOSIBJICHUSI BHJIOB B IMAJICOHTOJIOTMUECKOW JIETOMHCH, TEPEXOIHbIE (HOPMBIL.
buoreorpadudeckue: cxoacTBo 1 pazianune payH u Gaop MaTepruKoOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3jiuuus SMOPHUOHOB pa3HBIX BHUOB
MO3BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
PYJIMMEHTApHBIC OpPTaHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpraHU3MOB.

OomonnoHHass Teopus Y. [apBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKyIIME CHJIbI 3BONIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTb,
00opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust B0t (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossomtonus. [lomynsuus Kak eqUHULA BUAA U YBOJIIOLIHH.

JBuxymire cuibl ((hakTOpbl) SBOMIOIUHM BHAOB B MpHpojae. MyTallMOHHBIHI
MpOIECC M KOMOMHATHMBHAsT M3MEHYMBOCTH. [lomynsiiMoHHBIE BOJHBI U Jpeid
reHoB. M3ossiust 1 Murpanus.

EcrectBennbiii oTOOp — HampaBisoommi  (akTop SBOMOIKUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB KAk pe3yibTaT 3Botouud. [Ipumepsl
MPUCTIOCOOICHNN y OpraHu3MOB. ApoMop(h03bl U UANO-aAANTALIUH.

Bunx wu BumooOpazoBanume. Kpurepuu Buga. OcHOBHble (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBomonusi.  DopMbl  3BONIONMU:  QuiIeTHYecKasi, JAUBEPreHTHas,
KOHBEpreHTHas, napasuiesbHas. HeoOpaTtuMocTh 3BOMIOLUN.

[IpoucxoxneHne OT HeclneUHAIM3UPOBAaHHBIX NpenkoB. lIporpeccupyromias
crienranu3anvs. AganTuBHas paavanusl.

JdemoHcTpanuu:



[Toptpetsr: K. Jlunneun, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmue! v cxemsl: «Pa3BuTHe OpraHMYECKOro MUpa Ha 3emiiey, «3apoabIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyiiectBoBanue», «EctecTBeHHbIlt 0TOOP», «MHOroo06pasue COpTOB PACTEHHI,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsuum»,  «MyTtauuoHHas
U3MEHYUBOCTB», «Apomopdossny, «Mnmoananramumy, «OOmas aereHepanus,
«/IBmkymue cuibl 3Bofonuny», «Kapra-cxema wapmipyra nytemectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «lIpucmnocobiIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUA000PA30BAHUEY.

OOopynoBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koiutekuus «[Ipumepbl 3amuTHBIX TPHCTIOCOOJICHUHA Y
KUBOTHBIX», MOJeb «OCHOBHBIE HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoOBHOr0 MO3ra O3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KoJuleKuusg «PopMbl COXPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb ammuukanus «llepekpéct
XpOMOCOM», BiaxHble Tmpemnaparsl «Pa3zButme Hacekomoro», «Pa3Butne
JSATYUIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MyTtanuu (OpMbl KpPbUILEB U
OKpacCKH Tena).

JlabopaTtopHblie H npakTHYecKHe padoThI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BUIOB MO MOPGOIOTHIECKOMY
KPUTEPHUIOY.

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapakTepay.

Tema 2. Bo3HUKHOBEeHHE H pPa3BUTHE KU3HHM Ha 3emuie.

JlonaydHble TpPEACTABICHHUS O 3apOKACHUM >KW3HUA. HaydHble Tunoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIOIMSL. AOHMOTEHHBIM CHUHTE3 OPraHWYECKHUX BEIIECTB U3 HEOPTaHMYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOM aBoMonMU. HavanbHble 3Tamns
ounonoruueckoi sBomonuu. ['unoresa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHWE MPOTOKJIETKH. lIepBbIE KIETKM M HMX DBOJIIOLUSL.
@opMHUpPOBaHUE OCHOBHBIX I'PYII KUBBIX OPTraHU3MOB.

PazButune xu3Hu Ha 3emie mo spam M nepuojam. Kartapxeil. Apxeickas u
nporepo3oiickas dpbl. Ilameosoiickas spa u €€ mnepuoAbl: KEMOPHICKHUIA,
OPJAOBUKCKUH, CHITYPUUCKHM, TEBOHCKN, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3o3olickast 3pa ¥ €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaiiHo3zoiickas »3pa ®W €€ TMepuoAbl: MaJCOT€HOBbIM, HEOIE€HOBBIM,
aHTPOIOTEHOBBIN.



XapakTepucTuka KJIMMaTa U reojoruueckux mpoieccoB. OCHOBHBIE 3Tallbl
HBOJIFOIIMU PACTUTEIBHOTO W KHBOTHOTO MHpa. ApomMopdo3bl y pacTeHud u
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYECKOro MHUpa Kak oTpaxeHue 3Bojionud. OCHOBHBIC
CHUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBoJIIOLIMS YeJlIoBeKa. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTue npencraBiieHuid o
MPOUCXOXKJCHUM 4YelioBeKa. MeToabl u3ydeHus aHTpororeHe3a. (CxojcrtBa u
pasnuyus 4eloBeKa v )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHNE YEIOBEKa.

JBwxkymue  cuiabl  (pakrtopsl) — aHTpomoreHne3a.  HacneacTBenHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUM TPyJa, MBIIILICHUE, PEYb.

OCHOBHBIE CTaJIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpajonuTeku, YenoBek
yMenbi, YesnoBek mnpsaMoxonsuui, YenoBek HeaHIACPTAIbCKUM, YenoBek
pasyMHbIii. Haxoiku ucCKOIaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHAS]),  MOHTOJOUIHAsS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpeCTaBUTENEH
YeJIOBEUECKUX pPac K YCJIOBHUSIM CYIIIECTBOBAaHMS. EIWHCTBO 4YeNOBEYECKUX pac.
Kpurtuka pacusma.

JdemoncTpanun:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3nukHOBeHHne CoJHEUHOM cucTeMbl», «Pa3BuTune
OpraHnueckoro wmupa», «PacturenbHas kieTka», «KUBOTHas  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpPEMEHHAasl CHCTEMa OPraHUYECKOr0 MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS 4YEJIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3psin», «OCHOBHBIE MeCTa [MAaJCOHTOJOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOT0O 4YEJOBEKa», «JlpeBHenmme moan», «/IpeBHue moam», «llepBbie
COBpPEMEHHBIE JIIOAN», «HelIoBeUeCKre pachi».

O6opynoBanne:  mymsixu  «lIpoucxoxaenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEpTalblla, KPOMAHBOHIIA), CIEMKH WU
U300pKEHUSI KAMEHHBIX OpYJIud TEepBOOBITHOTO YeNOBEKa (KaMHU-YOIIIEPHI,
pyOmiia, ckpebyia), TreoxpoHOJorHueckas Ta0nuna, Kowiekuus «Dopmel
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUNY.

JlaGopaTopHble U MpaKTHYECKHEe Pa0OTHI:

[Tpaktuueckast padota Ne 1. «M3yyeHue MCKOMaeMbIX OCTATKOB PAaCTEHUU U
YKUBOTHBIX B KOJUICKIIHSX).



DKCKypcHsi «DBOJIOLHS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHbIM WIH KpaeBEAUYECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIIas cpeaa.

DKOJIOrus KaK HayKa. 3aja4u U pa3Jesbl SKOJOTHUH. MeToabl S3KOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl oOWTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonoruueckue (aktopel. Knaccudukanus sxonoruueckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTreHHbIe. JIeHCTBUE HKOJIOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIAXHOCTh. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  A0MOTHYECKHX  (PAKTOpOB.
buosiornueckue puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aNMO/ICICTBUMN:
KOHKYPEHIIUS, XUIIHAYECTBO, CUMOMO03 U ero ¢opmel. [lapasutusm, xoomnepamus,
MyTyajau3M, KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HEUTpaiu3M. 3HAuYeHHE OWOTHMYECKUX B3aMMOJEWUCTBHM MJIi CYIIECTBOBaHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU monyssiiuu. (OCHOBHBIE MOKa3aTENH
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JlmHaMuka 4uCIEHHOCTH MOIMYJISILUU U €€ peryssius.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymbGonbar, K. ®@. Pynbe, O. 'ekkensb.

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emian», «Cpeasl oOMTaHUS
opranusmoB», «®Potonepuoansm», «llonymauum», «3aKOHOMEPHOCTH poOCTa
YHUCIIEHHOCTU MOMYJISINK UHPy30pun-TyPenbku», «[lumensie nemnm.

JlaGopaTopHble H MpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabora Ne 3. «Mopdonornyeckue 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlaGopartopHnas padota Ne 4. «Brnusinue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Tpaktrueckast padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJSIUNA Pa3HBIX BUIOB
pacTEeHU.

Tema 4. Coo01miecTBa ¥ IK0JIOIHYECKHE CUCTEMBbI.

Coo0miecTBO opraHuzMoB — OuoreHo3. CTpyKTypbl OMOIICHO3a: BUAOBAS,
POCTpaHCTBEHHAsA, Tpoduueckass (muiieBas). Buabl-momunantsel. CBsizu B
OHOILIEHO3E.

Dkosioruueckrue cuctembl (d9kocucrembl). IloHarue o006 »3KocucTtemMe U
ounoreonenoze. @OYHKIMOHAIBHBIE KOMIIOHEHThl 3KOCUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTHI, peayleHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduyeckue (muIieBbie) YPOBHM SKOCHUCTeMbl. [lWileBble 1€MW U CETH.
OCHOBHBIE TOKa3aTEIM SKOCHCTEMBI: OuoMacca, MPOAYKIHUSA. IKOJOTHYECKHUE
nupamMuibl:  MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHCTEMa XBOWHOTO
WA ITUPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak @akrop ycroilunmBoctH 3kKocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yyenne B. U. Bepuaackoro o O6mocdepe. ['panuiibl, cocTaB u CTPYKTypa
ouocheprr. JKuBoe BemiectBoO u ero ¢GyHkiuu. OcobeHHOCTH Ouocdepsl Kak
rJ100aJIbHOM JKOCHCTEMBbI. JlMHaMHueckoe paBHOBecME U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB 1 GMOT€OXUMUYECKUE IUKIIBI JIEMEHTOB (yriaepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B 6Mocdepe 3emiid. AHTPONIOTEHHBIE U3MEHEHUS B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TTPOOIEMBI.

CocyniecTBoBaHUE MPUPOJIbI u YeJI0BEYECTBA. CoxpaHneHnue
O1nopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallOHAIBHOTO
yIOpaBJICHUS TMPUPOJHBIMU pEecypcaMd M HX HCHOIb30BaHue. JlocTxkeHus
OMOJIOTHUY U OXpaHa MPUPOIbI.

JdemoHcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpr u cxemsl: «lluimessie nenu», «bUOIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBay, «llenu nuTranus», «IKoJOTHUYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buomeno3 Bomoéma», «ArpoueHo3y», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JEUCTBHS Ha Ipupony», «BakHenmme HMCTOYHHMKHU
3arpsi3HEHHS] BO3yXa U TPYHTOBBIX BOA», «IlouBa — BakHeWIIasi COCTABIAIOMIAS
ouocheprr», «DakTophl Aerpaganuu mousy, «llapaukoBsiil a3 dext», «DakTopbl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas cTpykTypa Ouochepb»,
«Pacnpoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyroBopot a3zota B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuduHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KoJeknu «buorieHos3y, «Bpeaurenu BaxxHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYyp», Tepbapuu W KOJUIEKIMM pPACTEHUA U
KUBOTHBIX, MPHUHAJICKANINE K Pa3HbIM SKOJIOTHYECKUM TpyIIaM OJHOTO BHUJA,



Kpacnas knura Poccuiickoii ®enepaumu, H300paK€HUsT OXPaHAEMbIX BHJIOB
PaCTEHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMUOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHMsI  OOydaloOUIMMMCA HIpOrpaMM  CpEeIHEero oOmero oOpa3oBaHMUA:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs Tpeamera «buosorus»
BBIJICJICHBI CIEAYIOUIME COCTABISIONINE: OCO3HAHKWE OOYYAIOIIMMUCA POCCUICKON
rpak1aHCKOW UJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH
W CaMOONpEACICHUI0, HaJIMYhe MOTHUBAIlMU K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANpPaBICHHOE pPa3BUTHE BHYTPEHHHMX YOEKIEHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPAJAUIUN Pa3BUTHS OHOJOTHYECKOTO
3HAHMS, TOTOBHOCTh M CIOCOOHOCTh OOYYalOIINUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMU, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHWE HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH IICJIM M CTPOUTD KU3HEHHBIC TIJIaHBI.

JInyHOCTHBIE pe3yNibTaThl OCBOCHUS MpeameTa «buonorus» JOoCTUTaoTCs B
CANHCTBE YYCOHOW W BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPAIUIIUOHHBIMU POCCUIUCKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT IMpOIleccaM CaMOIIO3HAHHUsS, CAaMOBOCIIUTAHHUS U
CaMOpa3BUTHUSI, Pa3BUTHUS BHYTPEHHEW TMO3UIUMU JUYHOCTH, NATPUOTU3MA,
YBaKEHUS K 3aKOHY U MPABOIMOPAJKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKECHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaauIlUsIM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoit deneparuu, npupoje |
OKpY>Karollen cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydyeOHOro mpeamera «buosorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH O0YJAIOIINXCSI PYKOBOACTBOBATHCS
c(hopMHUpPOBAaHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpHMEHTAIlMH, TIO3UTHBHBIX  BHYTPEHHUX  YOCXKICHHUW, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTbITa U OMBITA JEATEILHOCTH B MPOIECCE peain3allii OCHOBHBIX HANpaBICHUMN
BOCITMTATEIILHOM JAESITEIIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MOZUIIMN 00YUaAOIIETOCS KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBaXKEHUE
3aKOHA ¥ PaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JESATEIBHOCTH TMPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTIPEAENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOEKIACHUSMU, KYyJIbTYPHBIMH LIEHHOCTSAMHU U
COLMAJIbHBIM TOJIOKECHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IPOLECCE COBMECTHOI'O BBITOJIHEHHUS
y4eOHBIX, TMO3HABATEJBLHBIX W MCCIEAOBATEIbCKUX 3a/ad, YBaKUTEIHLHOIO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TNpPHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJIECHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU IMEpE]
Poaguuoii, ropmoct 3a CcBOM Kpau, CBOXWO PoauHy, CBOM A3BIK W KYJBTYpPY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHONIIEHUE K MPUPOJTHOMY HACIICAUIO U MAMSITHUKAM MPUPOBI,
TOCTUXEHUSIM Poccuun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX YUYEHBIX B CTAHOBJIEHHUE U
pa3BUTHE OWOJOTHMH, TOHUMAHUS 3HA4YE€HHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
NPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY>KEHHIO M 3amuTte (OTeuecTBa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBECHUS,

CITOCOOHOCTh OIICHWBATh CHUTYAllUI0 W TMPUHAMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO TMPUHATHS I[EHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMAHHE YMOIMOHATBHOTO BO3ICUCTBHUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOIMOHAIBHOTO (JIATONOTYyYHs:

MOHMMAaHUE U pealu3alusi 3J0pOBOTO M 0Oe30MacHoro obpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUJl U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUH H  OTAbIXa, peryispHas dumdeckas
aKTUBHOCTH), OEpPEHKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DHU3MUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE 1IEHHOCTH TNpaBUJl HHJIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEAEHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HHU JIIO/ICH;

OCO3HAHUE TOCIEJCTBUNA W HEMPUATUS BPEAHBIX MPHUBBIUEK (yHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpeHUS1);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTA TEXHOJOTUYECKOM M COLMAIBHOMN
HAIPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJIHATH TaKYIO I€SITEIbHOCTD;

WHTEpPEC K pa3IuuHbIM cdepam mpodhecCHOHATBHOU JeATEILHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymiel mpodeccun U peaTn30BBIBATH
cOOCTBEHHbBIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpPA30BAHHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIECO00pa3HOE OTHOIICHUE K MPHUPOJE KaK HMCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEHKM WX BO3MOXHBIX TMOCJIEACTBUNM s
OKPYXaroLIEen Cpeabl;

OCO3HaHME TJ00ATIBHOTO XapaKTepa KOJOTMYECKUX MPoOJeM M MyTeu HX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU U3YyYEHUU OUOJIOTUU
3HaHWST W YMEHHUS TPU PEIICHUH TpoO0JeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOJICHUE  MpaBW  TOBEJICHHUST B MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HDKOCHUCTEMAaxX, OXPaHY BHUJIOB,
IKOCUCTEM, Orochepsl);



AKTUBHOE  HEMNPUITUE JIEWUCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOILIEH
OPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUATHBIE SKOJIOTUYECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILIATD HUX;

HaJIM4KME PA3BUTOIO IKOJIOTMYECKOTO MBILIUICHHMS, SKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCS MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLHUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JESATEIBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHTATEIbCKOM KyJBTYpbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHWE crenuuK OWONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMHpPOBAaHNWN PALMOHATIBHOIO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IPEACTaBICHUS] 00 OKpYXaloleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKA U
oOmiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpodseM
COXpaHEHUs TPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJII COBPEMEHHOW IMBHIIA3AIINN:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3/JaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  NPOOJIEMbl  pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTeW BBIXOJA U3 INIOOAJIbHBIX IKOJIOTUYECKUX MPOOIEM U
o0OecrieyeHHss  Mepexoja K  yCTOMYMBOMY — pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOIMUECKMX 3HAaHUM B LEJAX
NOBBILIEHUSI OO0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PYHKIMOHAIBHOW TPaMOTHOCTH OOydJarommxcs, GpopmMupyemon
IpU U3YYeHUH OUOJIOTHH;

ITOHMMAHUE CYIIHOCTH METOJOB ITO3HAHUS, MCHOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHMs MJi1 aHajuu3a Hu
OOBSICHEHUS SBJICHUN OKPYKAIOLIEr0 MUpa U MPOUCXOIAUIMX B HEM U3MEHEHMH,
YMEHHE JeNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LENbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OWOJIOTMYECKHUE 3HAHUS Ui
pelieHus mpodyieM B pealibHbIX )KU3HEHHBIX CUTYALIMX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEATEIIbHOCTH, NOTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO NEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMpPEpPHIBHOMY  OOpa3oBaHUIO |
caM00Opa30BaHMIO, K AKTHUBHOMY IOJYyYEHHUIO HOBBIX 3HAHUW TO OHOJOTHU B
COOTBETCTBHUHM C JKU3HEHHBIMHU MOTPEOHOCTAMH.

METANIPEJMETHBIE PE3YJIbTATBI

MerarnpeameTHbIe pe3yibTaThl OCBOCHHUSI yueOHOoro mpenmera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC T (OPMHPOBAHUS MHUPOBO33PEHUS O0YyUJAIOIIHUXCS
MEXKIMCIUIUIMHAPHBIE (MEXKMPEIMETHBIC) OOIIEHAYYHBIE MOHSITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeIU(PUKY METOIO0B TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPTUs, SIBJICHHUE, MPOLece,
cucTeMa, Hay4dHbIH (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
ucClieJOBaHUe,  HAONIOJICHUE,  WU3MEpPEHHME, OSKCIEPUMEHT U  JAPYTrux),
yYHUBEpCaJIbHbIE y4eOHbIE JCHCTBHUS (IIO3HABATENIbHbIE, KOMMYHHKATHUBHBIE,

peryJsSTUBHBIC), obecrieynBaroIIne dhopMupoBaHue (GyHKITMOHATBLHOMN
I'PaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYaroluXcs, CIIOCOOHOCTD
o0yJarmuxcs MCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTHHAPHBIC,

MUPOBO33PEHYECKHE 3HAHUSI W  YHUBEpPCAIbHbIE Yy4yeOHbIE JCHCTBHUS B
ITO3HABATEJIbHON U COLMAIIBHON MPAKTHKE.

MerarnpeAMEeTHbIE PE3YJIbTATHl OCBOCHHUS MPOrPAMMBI CPEAHET0 OOLIETro
00pa3oBaHMs TOKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJILHBIMHU
AefiCTBUSIMM:

1) 0a3oBble JIOrHYecKue JeCTBUSL:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aAKTyaJIM3UpoBaTh  Mpoliiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHS
(amanm3a, CHHTE3a, CpaBHECHMSI, KIacCuUKaImu, 0000IIeHMs ), pACKPBIBATH CMBICT
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEPHbIC MPU3HAKU, YCTAHABJIMBATH
CBSI3U C IPYTUMH MOHSATUSAMH );

OTIpENENATh 1IN JIeATeIbHOCTH, 3a/laBasi IMapaMeTpbl M KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TTOHSATHS TSl O0OBsICHEHUS (DAKTOB M SBICHUHN
YKUBOU TIPUPOJBL;

CTPOUTH JIOTUYECKHE PACCYXKIEHUs (MHIYKTUBHBIC, JI€TyKTUBHbBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUSI B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUEHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUTSt peACTaBICHUS
CYILIECTBEHHBIX CBSI3el M OTHOILIECHUN B U3y4aE€MbIX OMOJOTUYECKHX OOBEKTax, a



TaK)K€  TMPOTUBOPEUMU  Pa3HOTO  poOjAa,  BBIIBJICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaTeiBaTh IUIaH PEHICHUA MPOOJEMBbI C YYETOM aHaIu3a UMEIOIIUXCS
MaTepHabHBIX U HEMATEpUATIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATH COOTBETCTBHE PE3YJIHTAaTOB
EJISIM, OIICHUBATh PUCKHU TOCTIEACTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh M  BBIMOJNHATH PabOTy B  YCIOBHSX  PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbI€e MCCIEI0BATEIbCKHE e CTBUA:

BJIa/IE€Th HaBBIKAMU YU€OHO-UCCIIEI0BATENbCKON U IPOCKTHON JIEATEIHHOCTH,
HaBbIKAMHU  paspemieHusi mpoljeM, CHOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOUCKY METOJIOB PEILIEHUs TPAKTUYECKUX 3a]1ay, MPUMEHEHHIO
Pa3IMYHBIX METO/IOB MTO3HAHMUS;

UCIIONb30BaTh pPAa3jMyYHble BUABl JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HaHWS, €ro HWHTEPIpETaluH, MPeoOPa3OBAHUI0 M TPUMEHEHHUI0 B Y4YeOHBIX
CUTYaIMsIX, B TOM YHCIIC TIPH CO3TaHUH YICOHBIX M COIUATBHBIX ITPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILIEHUS, BIAJAETh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh U (HOPMyIHpPOBaTH COOCTBEHHBIC 33aJadyd B 00pa30BaTEIHHOU
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh ApryMEHThl JIs J0Ka3aTeIbCTBa
CBOMX YTBEPXKICHHI, 3a1aBaTh apaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE pEUICHHs 3a7add pe3yJbTaThl,
KPUTUYECKH OICHUBATH WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JTaBaTh OIIEHKY HOBBIM CUTYaIlUsSM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITH IIEJICHANPABICHHBIN MOMUCK TEpeHoca CPEACTB M CHOCOO0B
TEHUCTBUS B MPO(GECCHOHANBHYIO CPEy;

yYMETh TMEPEHOCUTh 3HAHWS B IMO3HABATEIBHYIO W MPAKTHYECKYIO OOIacCTH
KU3ZHEIEITeIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WJEH, TPEJIararb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) paGora ¢ nHpopmanueii:

OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHHKAX MH(OpMaIuuU (TeKCTe yueOHOTo
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEparype, OHOJIOTMUECKUX CJIOBApSAX U
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh



UH(OPMAITUIO PA3IMYHBIX BUIOB M (DOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTH;

bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHATH PA3THMYHBIE METOJBI MPU TIOUCKE H
oTOOpe Omosiornyeckor MH(popMaru, HEOOXOAMMOM NI BBIOJIHEHUS YYCOHBIX
3ajay;

puoOpeTaTh OIBIT KCIOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJIbHYIO  GoOpMy  MpeACTaBICHUS
ounosiorndeckor uHGopmaIuu (CxeMbl, Tpauku, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

WCIIOJIP30BaTh HAYYHBIA S3bIK B Ka4deCTBE CpeAcTBa mpu paboTe ¢
Ovonornyeckon HHPOpMALMEH: MPUMEHATh XUMHYECKue, (Qusnueckue u
MaTEMaTUYECKUE 3HAKW W CUMBOJIBI, (HOpPMYJbl, abOpeBUATypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  PACTO3HABaHWSA W 3alUTHl  WHOOpMAaIH,
uH(OPMAIMOHHOM 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) oO1enmue:

OCYIIECTBIISATh KOMMYHUKAITMH BO BCeX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WJIU JIUCKYCCHUM TIO CYHIECTBY OOCYX)IaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBITIOJIHEHUS TMpeJjiaraeMon
3a/1a4d, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIMN JIPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacmo3HaBaTh HEBepOATbHBIE CPEACTBA OOIICHMs, TOHWMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYalUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMHU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEpEHUS PYTUX JIIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppPEKTHOH (hopme popMynrpoBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHMUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHJAHOW W WHANBUIYaTbHON
paboThI PH PEIICHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOIEHCTBHSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
MHTEPECOB M BO3MOXXHOCTEH Ka)XI0T0 WieHa KOJIJICKTHBA,;



IPUHAMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUA MO €€ IOCTHKEHHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacmpenenatb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXJaTh pPE3yJIbTaThl
COBMECTHOH paboTHI;

OLICHMBATh KadeCTBO CBOEr0 BKJIaJa M KaXJOro YYaCTHMKAa KOMaHJIbl B
o011 pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBATh HWJIEH C TO3MLHAHA HOBH3HBI,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIATh IO3UTHUBHOE CTPAaTETHYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHUIIUATUBHBIM.

OBJaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSMM:

1) camoopranusanms:

UCIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS JUIsl BBISIBICHUS MpoOJeM U UX
pEILICHUS B AKU3HEHHBIX U YU€OHBIX CUTYyalUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBMSX M MOCTYIIKax IO OTHOILIECHHIO K JKMBOM INPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh ITO3HABATEJBHYIO JIESITEIBHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO  COCTaBJATh IJIAH pPEIICHUs MNpoOJeMbl C  y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHUE;

OLICHUBATh MTPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW 3SPYIULUMU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO TOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh HAaBBIKAMU  [IO3HABATENbHOM  pedrekcuu Kak  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBHUM M MBICIUTENBHBIX IPOLECCOB, HX PpPE3YJIbTaTOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pe(IeKCUH s OLEHKHU CHUTyallluH, BbIOOpa
BEPHOT'O PEILECHUS;

YMETb OLEHUBATh PUCKU U CBOEBPEMEHHO IPHHHUMATH PELICHHS MO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PU aHaJIu3€ pe3yJbTaToB
NEATENIbHOCTH;

3) npunsATHE ce0sl M APYTrUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTHl JPYIMX IIpU aHaJIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYrUX HA OLIMOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[TpenmeTrHble pe3yabTaThl ocBoeHusi nporpamMMmbl COO mo Ouonoruu Ha
0a30BOM YPOBHE BKIIIOUAIOT criequpuyeckue s yueOHoro npeamera «bronorus»
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPHPETALNUN U
npeoOpa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HaHUS U
IPUMEHEHUIO 3HAHUM B Pa3iMuYHBbIX y4€OHBIX CUTYyallUAX, a TaKXKe B PEasbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenMeTHbie
pPE3yNbTAThl IPEACTABICHBI IO F01aM 00yUYEHHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 10
Kaacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME HAyYHOI'O
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAyYHOIO MHPOBO33PEHMS, O BKIIAJI€ POCCUHCKHUX U
3apyOeXKHBIX y4YEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (YHKIIMOHATHHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs dKU3HEHHBIX 3a7a4;

YMEHHME PACKPBbIBaTh COJAEpKAHME OMOJOIMUECKUX TEPMHHOB M MOHITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIeCTB W TPEBpAIICHUE
JHEPrUm), TOMEOCTa3 (CaMOperyssilus), YpOBHEBask OpraHU3alusl KUBBIX CHUCTEM,
CaMOBOCITPOU3BeIeHUE (PENPOYKIHS ), HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OHOJIOTMYECKUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIpHON Ouosioruu), 3akoHbl (I
Mennens, T. Moprana, H. Y. BaBunosa) u yuenus (o meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. . BaBuiosa), onpenenste rpaHULbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJIaJIeTh METOAaMHU HAYYHOTO TIO3HAHUS B OMOJIOTUHU: HAOMIOACHHUE U
ONMCAHUE JKUBBIX CHCTEM, IMPOLIECCOB U SIBJICHUMN, OpraHU3alys U NPOBEICHUE
OMOJIOTMYECKOTO  3KCIEPUMEHTA,  BBIABMKEHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHHE IMOJYyYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUA W 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE NMPU3HAKH BUPYCOB, KJIETOK IMPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEILECTB W MPEBPALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOT0 W JHEPreTHYeCKoro oOMEHa, XEMOCHMHTE3a, MHTO03a, MeiHo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHME NPUMEHSATH IMOJIyYEHHbIE 3HAHUS 1Ji1 OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUH, I NPHUHATHS MPAKTUYECKUX PEUICHUM B IOBCEIHEBHOU
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBSA
OKPYKAIOIINX JIFOZEH, COOII0IEHNSs HOPM I'PaMOTHOTO TIOBEICHHUS B OKPY KArOIIEH
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOIMMOCTH HCIOJIB30BaHUS JOCTHXKEHUN
COBpEMEHHOM  Ouosornu U OMOTEXHOJOTMH A1 palMOHAaIbHOIO
IPUPOAOIIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE TIE€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAcleJOBaHUE, COCTaBISATh CXEMBbI
MOHOTHMOPHU/IHOTO CKpEIIMBAHMS JJIsl MpelCKa3aHUsl HAacJIeJOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBIMOJIHATH JTA0OpAaTOPHBIE M MPAKTHYECKHE DPAaOOTHI, COOII0AThH
npaBuiia Ipu padoTe ¢ yueOHBIM U TAO0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHYECKH OLEHUBAaTh W HHTEPIPETHUPOBATH HH(OPMALIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJIOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAacCOBOM MH(OpMALUU, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIENIOBAaHUI B OWOJIOTHH,
MeANIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOLIEHMS,
0000111251 OMOJIOrMYECKYI0 UH(POPMALUIO M3 HECKOJBKMX MCTOYHHMKOB, IPaMOTHO
MCTIOJIb30BaTh OHATUWHBIN anmapat OMOJIOTHH.

[IpeameTHBIC pE3yNbTaThl OCBOCHHS ydeOHOTO mpeameta «buomorus» 6 11
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME HayYHOIO
3HAHHUS ECTECTBEHHbIX HAyK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOI'O MHPOBO33PEHMS, O BKIIAJIE POCCHUUCKHUX U
3apyOeKHBIX y4YEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (YHKIIMOHATHHOU
I'PaMOTHOCTH Y€JIOBEKA ISl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBaTh COJAEpKAHME OHMOJIOIMUECKUX TEPMHHOB M MOHITHIMA:
BUJ, TIONYJIALNS, T€HO(OH, 3BOITIOLUS, ABMXKYIINE CUIIBI ((PAKTOPBI) HBOJIIOLINH,
IPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKHUE (PAKTOPBI,



IKOCHCTEMa, MPOIAYLEHTHI, KOHCYMEHTBHI, pEIYLEHThl, IEeNd MHUTAHUA,
AKOJIOTHYECKas MpaMua, OMoreonenos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpUH (IBOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTU
(3aponasimeBoro cxonactea K. M. bapa, depenoBanusi TJIaBHBIX HampaBlIeHUH U
nytei oo A. H. CeseprioBa, yuenns o 6mochepe B. . Bepnanckoro),
OTIPEACIIATH TPAHUIIBI UX MPUMEHUMOCTH K )KMBBIM CUCTEMaM,;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTMH: HAOIIOACHUE U
OMHCAHUE >KUBBIX CHCTEM, IMPOIIECCOB U SIBIICHWH, OpraHu3aldsg W TpPOBEIICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMU BEIUYMHAMH, OOBSICHEHHE MOIyUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTHYECKHUX
O00OBEKTOB: BHJOB, TOMYJALMHA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHMs, MPUCIOCOOIEHHOCTU
OpraHU3MOB, JEUCTBUS SKOJOTUYECKHX (PAKTOPOB HA OPTraHU3MBI, IEpEeHOca
BEIIECTB M TIOTOKA DHEPIMH B SJKOCHCTEMAaX, AHTPOIMOTEHHBIX M3MEHEHUW B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB UM OHUOr€OXUMHYECKHUX
ITUKIJIOB B Omocdepe;

yMEHUE MPUMEHATh MOJyYEeHHbIE 3HAHUS ISl OOBACHEHHS] OMOJIOTHUYECKHX
MPOLIECCOB U SIBJICHUM, NIl MPUHITHUS MPAKTUYECKUX PEIICHU B MOBCEIHEBHOU
KU3HM C 1IeJIblI0 o0ecredeHus: 0e30IacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYKAIOIIMNX JIFOJEH, COOIIOIEHNS HOPM IPaMOTHOTO TIOBE/ICHHUS B OKPY KAIOIIEH
IPUPOHON cpesne, MOHMMAaHUE HEOOXOIWMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PALIHOHAIBHOTO IPUPOOTOIb30BaHNUS;

YMEHHUE pelaTh JIEMEHTApHbIe OMOJIOTMYECKHE 3a/1aud, COCTABISATh CXEMbI
MepeHOCca BEIIECTB U IHEPTUH B IKOCHUCTEMAaX (1IN MUTAHUS);

YMEHHE BBHIMOJIHATH JTA0OpAaTOpHBIE M TMPAKTHYECKHE pPalbOTHI, COOIIOIAThH
npaBuia npu padbote ¢ y4eOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YyMEHUE KPUTHYECKH OIEHMWBATh M HHTEPIPETUPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO  COJIEpP)KaHMsI, BKIIOYAIONIYIO [ICEBJIOHAYYHbIE 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(GOpPMAILIMU, HAYYHO-TIOMYJISIPHBIC
Matepualbl),  paccMaTpuBaTh  [IOOAJbHBIE  HKOJOTUYECKHME  MPOOJIeMbl
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHUE CO3/1aBaTh COOCTBEHHbIC IHUCbMEHHBbIE M YCTHBIE COOOIIEHUS,
000011ast OMONOTHYeCcKy0 UHGOPMAIIMIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCITI0JI30BaTh NOHATUIHBIN anmapat OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM undposBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (udpp )
NPorpamMmbl Bcero o0pa3zoBaTte/ibHbIE
padoThI padoTbI
pecypchl
bubnuoreka [JOK
! bromorns xax Hayxa 2 0 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBble cucteMsbl U UX OpraHu3aius 1 0 0 Bubmiorexa OK
https://m.edsoo.ru/7f41¢292
. bubnuoreka [{OK
3 XHUMHUYECKUI COCTAB U CTPOEHHUE KIIETKU 8 0 1 hitps-//m.cdsoo.ru/7f4 16292
bubnuoreka [{OK
4 XK
HBHEASTEIRHOCT TICTHH 6 0 0 https://m.edsoo.ru/7f41c292
5 PazmHOXEeHUE M MHIUBUAYAIBHOE PA3BUTHE 5 0 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacneacTBeHHOCTh M UBMEHUHUBOCTD 2 | L5 bubmmoreka [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubnmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubnuoreka [{OK
8 P 1 0 0
C3CPBHOC BpeMi https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 4




11 KITACC

Kouun4yecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3geoB U TeM nudpoBbIe
Ne i/m P Konrpoabubie IIpakTnyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypchl
bubnuorexa [{OK
! JBOMOKOHHAS GHOIOTHA ? 0 ! https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHME 1 Pa3BUTHE KU3HU Ha 9 0 0.5 bubmmotexa LJOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnnoreka [JOK
1
3 Opranusmbi 1 OKpyx aromas cpesa > 0 https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
4 Coo0111ecTBa ¥ DKOIOTHUYECKUE CUCTEMBI 9 1 0 hitps://m.cdsoo.rw/7f41cc74
bubnuoreka [IOK
> Peseparoe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2.5







ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHBIE
Ne ara uudgposbie
Tema ypoka Kontpoabusbie IIpakTuueckue a p
n/n Bcero u3ydyeHusi odOpa3zoBaTesibHbIE
padoThI padoTbI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863¢6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUS JKUBOU TPUPOIBI.
[IpaxTnueckas padora Ne 1
2 «Mcnonp30BaHuE PA3TUIHBIX 1 0 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METO/OB IIPU U3yYEHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cuctemsl, NpOLECCHI | 0 0 bubnmnoreka [HOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XUMHYECKUM cocTaB KIIeTKH. Boma u | 0 0 bubmuorexa [JOK
MUHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674¢
bubmuorexa [JOK
5 b .C 0 1 0 0
ST LOCTAR 1 CTPOCHHC DEIKOB https://m.edso0o.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue | 0 0.5 bubnmoreka [IOK
KaTAJIMTHYECKON aKTUBHOCTHU ) https://m.edsoo0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPEe aMUITa3hI
WM KaTaJiasbl)»
bu6 K
7 Yraesoasl. JIumuasr 1 0 0 nommoreka O

https://m.eds00.ru/863e6870




bubmuorexa [JOK

8 Hyxnennoseie kucnotsl. ATO 0 hitps://m.cdsoo.rw/863c6d5¢
9 Hcropus u MeTo bl U3yd4eHUS 0 bubnmoreka [IOK
xietku. Kierounas reopus https://m.edso00.1ru/863e6e88
10 KiteTka xak menocTHas )uBas 0
cucremMa
CrtpoeHue 3yKapuOTUYECKON KIIETKH.
Jlaboparopuas padora Ne 2
«M3ydeHne cTpoeHus KJIETOK bu6mmoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OakTepui 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpErapaTax u ux
OTHCaHUE»
bubmuorexa [JOK
12 OOMeH BeIIEeCTB UM META00IN3M 0 hitps:/m.cdsoo.ru/863¢766¢
bubmuorexa [JOK
13 ®otocnires. Xemocuntes 0 https://m.edso0o.ru/863e7¢98
. bubmuorexa [JOK
14 DHepreTuHecKui oomen 0 https://m.edsoo.ru/863e7aae
JKv3HeHHBIN UK KIeTKU. [{eneHue
KJIeTKu. Muto3. JIaboparopnas Bu6morexa 1JOK
15 pabota Ne 3 «HabmoneHue Murosa B 0.5 hitps://m.cdsoo.ru/863¢7ded
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MHUKPOTIpEIapaTax»
16 buocunres 6enka. Peakmus 0 bubmuorexa [JOK
MaTpUYHOI'0 CHUHTE3a https://m.edsoo.1u/863e796¢
bubmuorexa [JOK
17 Tpancsiius — 6uocuHTe3 Oenka 0 hitps://m.cdsoo.ru/863¢796¢
18 Heknetounsie (hopMbl KU3HH — 0 bubnnoreka [HOK




BUPYCBI

https://m.edsoo0.ru/863e7540
bu6mmoreka [IOK

19 @OpMBI pa3sMHOKEHUS OPraHU3MOB 0 https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e831¢
bu6mmoreka [IOK

20 Meii 0

enos https://m.edsoo.ru/863e7f4a
OOpazoBaHue M pa3BUTHE MOJOBBIX
KJ1eTOK. OII00TBOPEHHE.
)1 Jlaboparopnas pabota Ne 4 0.5 bubnuotexa [JOK
«M3yuyeHue cTpoeHHs NOJOBBIX ’ https://m.edsoo.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHUKpOIIpernapaTax»
” WNHpuBunyansHOE pa3BUTHE 0 bubnnorexka [HOK
OpPTraHU3MOB https://m.edso0.ru/863e8436
” I'enetnka — Hayka o 0 bubnmoreka [IOK
HACJICACTBEHHOCTH Y U3MCHYNBOCTH https://m.edso00.ru/863e8612
3aKOHOMEPHOCTH HaCJEI0BaHUS

24 MPpU3HAKOB. MOHOTHOpHIHOE 0 bubmorexa [TOK

P ' pui https://m.edso0.ru/863e8878
CKpEIIMBaHNE

WTHOPHUIHOE CKpEIIMBaHue. 3aKOH
A PIA pett bu6mmoreka [IOK

25 HE3aBUCUMOI'0 HACJIEIOBAHU 0

https://m.edsoo.ru/863e89a4

MIPU3HAKOB
CuernieHHOE HACIeIOBaHHUE
npu3HakoB. JlabopaTtopHas pabota

26 Ne 5 «3yuenue pe3ynbraToB 0.5 bubnnorexka HOK
MOHOTHOPHUIHOTO M TUTHOPUTHOTO ' https://m.eds00.1u/863e8c60
CKpEIMBAaHUS Y IPO30(HUIIBI HA
TOTOBBIX MUKpOTIpEIapaTax»

27 I'enernka nmona. HacnenoBanue 0 bu6mmoreka [IOK




IIPU3HAKOB, COCIINICHHBIX C IIOJIOM

H3menuuBocth. HenacaencTeeHHast
W3MEHYMBOCTH. JIabopaTtopHas
pabota Ne 6. M3yuenue

https://m.edsoo0.ru/863e8c60

bu6mmoreka [IOK

28 MOAU(GUKAITMOHHOW U3MEHYMBOCTH, ! 0-5 https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapUAIIMOHHOIO psiia U
BAPUALIMOHHON KPUBON»
HacnencrBenHass ”3AMEHUMBOCTb.
29 Jlaboparopnas pabota Ne 7. | 0.5 bubnuorexa [JOK
«AHanu3 MyTauui y 1po3ouisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOITpEnapaTax»
30 I'eneTuka yenoBeka 1 0 bubmorexa [TOK
https://m.edsoo.ru/863e8d78
PesepBHblit ypok. O6006111€HHE TTO
31 TeMe «HacnencrBeHHOCTE U 1 0
HW3MEHUYUBOCTH OPTaHU3MOBY
bu6mmoreka [IOK
32 Ceneiuuns Kax Hayka i npotece 1 0 hitps:/m.edsoo.ru/863¢9214
1 MeTtoabl U JOCTHKEHUS CEJIEKIIUHU 1 0 bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buotexHoorus kak orpacib | 0 bubnnoreka [JOK
MPOU3BOACTBA https://m.edso00.ru/863€9336
OBIIEE KOJIMYECTBO YACOB I1O 14 4

I[TPOTPAMME




11 KITACC

KosmmuectBo yacos DJIEeKTPOHHbBIE
Ne ara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue A p
n/n Bcero u3ydyeHusi  obOpa3oBaTesibHbIE
padoThI padoTbI
pecypcsl
" bubnuorexa [JOK
1 1 0 0
IBOMIOLKS I METORBI € H3YHCHHA https://m.edsoo.ru/863ea20e
5 Hcropus pasBuTHs IpeACTaBICHUN ) 0 bubnnorexka HOK
00 3BOTIOIIUU https://m.eds00.1u/863¢9570
bu6mmoreka [IOK
3 M 1
HIPOIBOIIONMA https://m.edsoo.ru/863e9cle
[Tomynsiust Kak 3y1IeMeHTapHas
€IMHUIIA BUJIA U YBOJIIOIUH.
4 Jlaboparopnas padota Ne 1 1 0.5 brbmmorexa LOK
patopHai p B ' https://m.eds00.ru/863¢99c6
«CpaBHEHHE BUJIOB 10O
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JBrkymue cuiibl (371eMEeHTapHBIE ) bubnuorexa [JOK
(axTOpBHI) FBOTIOLUN https://m.edsoo.ru/863e9da4
bubmuorexa [JOK
6 E i 0TO 1
CTECTBERHbII OTOOP 1 €ro Gopme! https://m.edsoo.ru/863e9ed0
Pe3ynbTarel sBOIIOLMN:
IPUCIIOCOOJIEHHOCTh OPIraHU3MOB U
. BU1I000pa3zoBanue. Jlaboparopuas ) 0.5 bubnuorexa [JOK
pa6ora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OPraHU3Ma U eé
OTHOCHUTEIILHOTO XapaKTepar»
2 Hanpasnenus u nytu ) bub6nuoreka [IOK
MAaKpO3BOJOLINA https://m.edsoo.ru/863e9cle




9 HeoOpatumocTs 3BoIOINMN
10 Ucrtopus sxu3Hu Ha 3emiie U METOIbI
€€ u3y4yeHus
1 I'mnoTe3bl NpONCXOKACHUS KU3HU bubnmoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3BuTue )xu3HU Ha 3emiie 10 3paM U bubmuorexa [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl IBOTIOIUN
PacCTUTENBHOTO U )KUBOTHOI'O MUPA.
13 [IpakTuueckas padora Ne 1 0.5 bubnuorexa [JOK
«3yueHne UCKOIMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUTCKIIHSX )
14 CoBpemenHas cucrema bubnnorexka HOK
OpPraHUYeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeTIOBEKa (aHTPOIIOTeHE3) bubmmorexa LOK
https://m.edsoo.ru/863eac2c
16 JIBroKkymiue cuibl (pakTopsbl) bubnnorexka HOK
AHTPONOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOLIHI
YyesioBeKa
13 UYenoseyeckue pacsl U PUPOIHbIE bubnuorexa [JOK
aJanTalyy 4eiaoBeKa https://m.edsoo.ru/863eaea2
PesepBHEIil ypok. O000IICHHE TT0
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3eMiie»
20 DKoJorus Kak HayKa
21 Cpenbl 00MTaHUS U SKOJIOTUYECKUE bu6nmoreka [IOK




(bakTopsI

AlGuotnueckue GpaKkTOpHI.
JlaboparopHas padota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

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

. bubmuorexa [JOK
22 pacTeHM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl0e
obutanusny. JlabopaTopHas padora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCay
bubmuorexa [JOK
23 buorueckue paxroper https://m.edsoo.ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU
nomymsiiun. [Ipaktuaeckas pabora
24 Neo 2 «Ilopcuér ninotHocTH 0.5
MOMYJISIUNA PAa3HBIX BUIOB
pacTeHuin»
25 CooO1iecTBa OpraHu3MoOB — bubnnorexka [HOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnnorexka HOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. bubnnorexa LIOK
. https://m.edsoo.ru/863¢eb5fa
CsoiicTBa 3xocucteM. Cykueccus
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI
30 Buocdepa — rmobanbhas bubnuoreka [IOK
AKOCHCTEMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHHUS bubnnorexka HOK

ouocdepsl

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




32 YenoseuecTBO B Onocdepe 3emiau

13 CocymiecTBoBaHUE TPUPOIBI U 1 bubnuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O000IICHHE TEMBI

34 «Coo0011ecTBa ¥ 9KOJIOTHUYECKUE 1
CHUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I1O 14 )5

[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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