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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY ISt
OTIpEJEICHHs] TMOJAX0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro MpeameTa
«buonorusi» coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJN€H, COoJIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJOXKEHUS 00 00LIUX IENSIX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmero o6pazoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKECHHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B TO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAaHMS 4esioBeueckoro obmiectBa. COrjlaCHO Ha3BaHHBIM MOJIOKEHUSM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpeCTaBlieHHWE O IeNsIX, 00 oOmiei
CTpaTeru OOy4YeHMs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEeICTBAMU
yueOHOro nmnpeamera «buonorus», omnpeAenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasleinaM H  Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATEILHOCTh M3YUYEHUsI YUYEOHOr0 Marepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nmporpaMmMe mo OHONIOTMH TaKXe YYUTHIBAIOTCS TpPeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W TMPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
NEeATEeTbHOCTH/YUEOHBIX JEHCTBUNM OOydYaloImMXCS IO OCBOCHHMIO COJACpIKAHUSA
OMOJOrNYECKOro 00pa30BaHUS.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHIIUI TPEEMCTBEHHOCTH B H3y4Y€HHWU OWOJOTWHU, Ojarojaps 4emy B Hel
MIPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PECHUS, IIEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY’Kalollled MNpHUpPOIHON cpeje.
[ToaToMy Hapsay ¢ u3ydeHHEeM OOIIEeOMOIOTUYECKUX TEOpUH, a TaKKe 3HAHUU O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM ISl PEIICHHS TTPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JICBaHWI 4YEIOBEKa, MEIHMKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMUS, 000CHOBaHUS AKOJIOTUYECKHU
1EJIeCO00pa3HOro TOBEACHUA B OKpYXKAIOIIEeW NPUPOJHOW Cpene, aHaau3a
BIIUSIHUS XO3SMCTBEHHOW JESTENBHOCTH 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHMS K MPUKIIATHON HAIPABICHHOCTU
yaeOHoro mpenMera «buosorus» MpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIIOBUH ISl pEeLICHUsI OJHOW M3 aKTyalbHbBIX 337a4 MIKOJbHOTO OMOJIOTUYECKOTO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOyUYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCA K H3MEHEHHUSM JUHAMHUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOI'0 MHUpA.

buonorus Ha ypoBHE cpeaHero ooOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, pacIIupseT U 0000IIaeT 3HAHUS O JKUBOW mMpupoje, e€
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OpMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0e€30macHOro obdpasa
YKU3HH, YKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenune Ononsoruu odecnednBaeT ycioBHs il (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX ©  WH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYJbTYpbI, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeJHA3HAYCHUM y4eOHOro IMpeamMera
«buonorus» COCTaBUIM OCHOBY I ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEpKaHus, MPEACTaBICHHOr0O B Iporpamme 1o
OHMOJIOTHH.

Ot60p coxepxkanusa ydeOHoOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHA KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OOy4aroIuecs: JOJKHbI OCBOMTH 3HAaHWS W YMEHHsS, 3HAUMMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YEJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTpEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUecKoM aestenbHOCTH. Oco00oe MECTO B 3TOM cucTeMe 3HAaHHM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CIY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe COIEpKaHUS y4yeOHOro Mmarepuana B Mporpamme IO
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOUIUE COJEpKATeNbHbIE JIMHUU: «bruonorus kak Hayka. MeToasl
Hay4yHOro mo3HaHus», «Knetka xak Ouomornueckas cucrema», «OpraHu3zm Kak



Ouosiormyeckas cucremMa», «CucremMa U MHOrooOpasue OpPraHUYECKOro MHUpPay,
«IBOJIOLMS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

Llenp m3yuenusi yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CIeUNBAETCS PEIICHUEM CICAYIOMNX 3a/1ay:

OCBOCHHME OOYyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBUiIaxX, CIyXalluX OCHOBOU
11 (OpMUPOBaHUSI MPENICTABICHUNM O E€CTECTBEHHO-HAYyYHOW KapTHUHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, HHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHu3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIIHMOHAJIBHOM
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATHh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KWUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATEIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTAaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHUS YETIOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOTIOSHUS dTHUSCKUX
HOPM TIPH MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHMI;

OCO3HAHUE IICHHOCTH OHOJIOTHYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEACTBUM CBOEH JESATEIBHOCTH IO OTHOILICHUIO K OKPYKAIOIIEeH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIBHBIM yUEOHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAayUYHbIE PEIMETHI.



Jlst m3ydenust Ononoruv Ha 6a30BOM YPOBHE CpEHETr0 001IIero 00pa3oBaHuUsI
oTBoauTCS 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).

JUiss  m3ydeHus Owojormu Ha 0a30BOM YpOBHE CPEIHETO  OOIIETO
oOpa3oBaHMs OYHO-3a09HOH (hOpMBI 00yUeHHs OTBOaUTCS 72 dacoB: B 10 kitacce —
36 ydaca (1 gac B Hezento), B 11 kmacce — 36 yaca (1 yac B Hefieno).

COJEPXKXAHUE OBYUEHUA
10 KJTACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueil, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonorum B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW IPUPOAbI (HAOII0AEHUE, SIKCIIEPUMEHT, OITUCAHUE,
U3MepeHue, KilaccupuKalus, MOJCTUPOBaHUE, CTaTHCTHYeCKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabmuiel 1 cxembl: «MeToIbl TO3HAHMS )KHBOM TIPUPOJIBD.

JlaGopaTopHblie ¥ NpakTU4YecKUue padoThbl:

[Ipaktuueckass padora Ne 1. «Jcnosb30oBaHME pa3IUYHBIX METOAOB MPHU
M3YyYEeHUH OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3ALMSL.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosorun. OTinnuue
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpasue. YPOBHHU OpraHu3aluid OMOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, IOMYJISIHHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYSCKu ), OMoC(EpHBIA.

JdeMoHCcTpanum:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OPTraHU3ALIUU
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMu4ecKHil COCTAB U CTPOEHHE KJIETKH.

XUMHYECKUM COCTaB KIIETKH. XHMHUYECKHE BJIEMEHTBhI: MaKpPOSJIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIECTBA.



@OyHKIMM BOABI W MHMHEpaJIbHBIX BewmlecTB B KieTke. [lommepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe OENKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3aMeHnMble ¥ 3aMEHUMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKynbl (TEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YETBEPTUYHASL CTPYKTypa). XHMHYECKHME CBOICTBa OenkoB. buonormyeckue
byHKIUN OEIKOB.

®depmenTtsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuuduunocts. KodepmenTsl. ButamuHbl.
OTnnuns GepMEHTOB OT HEOPTAHUYECKUX KATaIU3aTOPOB.

VYrneBoasl: MoHocaxapuabl (TJIOK03a, pubo3a u  Ae30Kcupudo3a),
aucaxapuibpl  (caxaposa, JaKTo3a) W Tosmcaxapulibl  (Kpaxmal, TJIUKOTEH,
nesoo3a). buonornueckue GyHKIUM yriieBo0B.

Jlununel:  TpuraMuepuasl, (ocomunuasl, crepouasl. [uapoPHUIBHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GyHkuuu sunuaoB. CpaBHeHHE
YII€BOA0B, OEIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorel: JHK w PHK. Hykneotmaer — MOHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukmun JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunasr PHK. AT®: ctpoenne u GyHKIHH.

[{utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aMMOIEUCTBUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIIETKH.

Knerka kak 1enoctHas >xuBasg cuctema. OOniMe MNPU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, monekynsl JIHK kak renernueckuii ammapar,
CUCTEeMa CUHTe3a Oeka.

Tunel KJIETOK: JyKapuoTHuecKass W mpokapuotrhyeckas. OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
SYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHOM KIIETKHU.

[I0oBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAJIUKC, UX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: OIIC, ammapart ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOMIbBl KJIETKH: MHUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApWM u TiacTuA. Buasl tutactun. HememOpanHbIe
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKHA. OYyHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sjpa: suepHas 000souKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JdeMoHCcTpanuu:



[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. IlInennen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@panknun, K. M. bap.

[narpammer:  «PacnipeneneHne XHMMUYECKHX JJIEMEHTOB B HEXKHUBOU
npupoie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOW MPUPOAEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenne ¢pepmentay, «Hyknennobsie kucnotel. JJHK», «CtpoeHne mMonexysl
AT®», «CtpoeHne >yKapuOTHYECKON KIETKW», «CTpOEHUE KMUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIEeTKn», « Y TIeBOAb, «JIMIuas.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHWE MJi IPOBEACHHUS
HAOJIOICHUM, W3MEPEHMI, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPAaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 1. «l3yueHue KaTaqTUTUYECKOM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlabopaTopHas pabGota Ne 2. «l3ydyeHue CTpoeHHSI KJIETOK pPACTEHHI,
JKUBOTHBIX W OakTepHil MOJ, MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENnaparax M HX
OIHMCAHUEN.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BenlecTB, WM MeTadoIu3M. AcCUMMISALUS (TUTACTUYECKUT OOMEH) U
JTUCCUMUTISIINSA (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPTUU B TOHHMaHUU
MeTabom3ma.

Tumnbel oOMeHa BellecTB: aBTOTpO(dHbBINA U rerepoTpodHsbiii. Posib GpepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunTte3. CmeroBas u TeMHOBas (a3bl (GoTocuHTe3a. Peaknuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (POTOCHMHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuii cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIIe OaKkTepuu. 3HAUYEHUE XEMOCUHTE3a IS
YKU3HH Ha 3emle.

OHepreTudeckuii oOMeH B KieTke. PaciiersieHue BellecTB, BBIJICICHHE U
aKKyMYJIMpPOBAHHE DSHEPrUM B KIETKE. JTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxkenne m ero Buabl. KHUCIOpOIHOE OKHUCIEHWE, WU KJIETOYHOE
JIbIXaHUE. OkucnurenbHoe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPreTUYECKOro OOMeHa.

Peakuun wmatpuyHoro cuHte3a. ['enermueckas wundopmamus u JIHK.
Peanuzauus reHetuueckoil uHopmanuu B KieTke. ['eHeTHYecKuid KOA U €ro



cBoiicTBa. Tpanckpunuus — Matpuunblii cunte3 PHK. Tpancnsuus — 6unocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Pons pubocom B
OouocuHTe3e OemKa.

Hexnerounsle hopmbl )KU3HU — BUpYCHI. icTopus oTkpbiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOGHHMSI M JKM3HEHHOTO LHMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduuurta yenoseka (BIY) — Bo3Oyautens CIIN/a.
OOpatHast ~ TpaHCKpUIILMSA, peBepTaza W uHTerpasza.  lIpodunakruxa
pacnpocTpaHeHuUs: BUPYCHBIX 3a00JIEBaHUIA.

JemoncTpanum:

[Hoptpetsr: H. K. Konpuos, /1. Y. iBanosckuii, K. A. Tumupsses.

Tabnuupl 1 cxeMmbl: «Tunbel nutanusy, «Metabonuszm», «MUTOXOHIPUIDY,
«HepreTudyeckuii ooMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xu3HeHHbIM nukia Bupyca CIIN/]a,
oakTepuodaray», «Pemmukanus JTHK.

O6opynoBanue: Moaenu-anmukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHHE KICTKN», Mojielb cTpyKTypsl JJHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKII, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipomecchl, mpoTekatomue B uHTepdaze. Pernukanus — peakius MaTpUYHOIO
cuateza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIumionHeIi W TaluvIOWJIHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTosiOrMUECKHE OCHOBBI PAa3sMHOKEHUS W  WHJIUBUIYAJbHOIO  Pa3BUTHUA
OpPraHu3MOB.

Henenne knetkn — muto3. Ctagun murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOrMYECKU CMBICI MUTO3A.

[Tporpammupyemasi TuOGeIb KISTKH — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl Oecrnonoro
Pa3MHOXKEHUA: JEJICHWE HaABOE, IOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CIIOpo0oOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUE. VICKyccTBeHHOE KIOHMpPOBaHUE
OPraHU3MOB, €0 3HAYEHUE JIJIsl CEJIEKIIUU.

[TooBoE pa3MHOKEHHE, €TO OTINYHSI OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. IIporecchl, NpoucxXoadiine Ha CTaauaX Menosa.
IToBenenne xpomocoM B MeHo3e. KpoccuHrorep. BHOJIOTMYECKHMUA CMBICT H
3Ha4YEeHUE MeHo3a.

["ameTorenes — mporecc 0OOpa3oBaHUS TOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHWKH U SUYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES3.



OCcoOCHHOCTH CTPOCHUS SUIEKICTOK M CcrepMaTto3onaoB. OII0I0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHE3). OMOpPHUOHAIBLHOE Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobienue, ractpyisius, opraHorene3. [loctamOpuonanbHOE pazButue. Turmbl
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MPsAMOE, Hempsamoe (ITUYuHOYHOE). BiusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YpOJICTBA.

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHUSL.

JlemoHcTpanum:

Tabmuubr um cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBOlHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHul», «BereratuBHOE pa3sMHOKEHUE
pactenuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIIETOK,
«Ctpoenne xpomocoMbl», «Knerounsi nuknm», «Pemmkamus JHK», «Mutosy,
«Menosy», «Ilpsmoe n HEnpsMoe pazBUTHEY, «'ameToreHes y MIEKONUTAIOIUX U
4eI0BEeKa», «OCHOBHBIC CTAJIMU OHTOIECHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENApaThI «CniepmaTo30u bl
MJICKOITUTAIOLIETO», «SMIEKIIeTKa MIIEKONUTALEro», «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MAarHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JIHK, Mmonenb meTtadazHoi XpOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HabmrompeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGopatopuas pabota Ne 4. «M3yueHuwe CTpOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacjiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuKd. Ponbs nuTosoruu
U SMOPHOJIOTUH B CTAHOBJICHUU TEHETUKH. BKiIali pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPHUAOJOTHUECCKUM,
[UTOTCHETUYECKUH, MOJEKYISIpHO-TeHEeTHYeCKHil). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXEMax CKPELIMBAHUN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuHoe CkKpelMBaHue. 3akoH €IMHO-00pa3us THOPHUAOB IEPBOTO
nokoneHud. IIpaBuno AOMUHMpOBaHHUS. 3aKOH PaACLICIUIEHUS NPU3HAKOB.
['unioresa yuctotel ramet. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpugHOoe  CKpemMBaHHWE. 3aKOH  HE3aBUCHMOTO  HACIICOBAHUS
npu3HakoB.  lluToreHeTHYecKMe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.



AHanuzupyrolee ckpemupanre. Mcrnoap30BaHe aHATU3UPYIOIIETO CKPEIMBAHUS
JUTSl ONIPEAEIIEHHSI TEHOTHUIA OCOOH.

CuemnieHHoe  HacienoBaHue mpu3HakoB. Pabora T. Moprana 1o
CUEIJIECHHOMY HacJeJOBaHMUIO TeHOB. HapyllleHue CuerieHusi TeHOB B pe3yJbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHAas1 TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKHNE KAPTHI.

['eHetnka mosa. XpoOMOCOMHOE ONpeAETeHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHIbI N3MEHYMBOCTU: HEHACIIEICTBEHHAs U HACJICACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAM(PUKALMOHHON U3MEHUYUBOCTU. BapHallMOHHBIN psiJ U BapualMOHHAsE KpUBasl.
Hopma peakunn npusHaka. KoaudecTBEHHbIE M KaUECTBEHHBIE NPU3HAKA U HX
HopMa peakuuu. CBoiicTBa MOIM(UKALIMOHHOW U3MEHYMBOCTH.

HacneacrBeHHasi, WM TE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaThBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOW
M3MEHUYMBOCTU. MyTanmoHHast u3MeH4YUBOCTh. Kitaccudukanus MmyTanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa 1 mpuunHbl MyTanuidi. MyTtareHabie (pakTopbl.
3aKOH rOMOJIOTHYECKHUX PSAOB B HacliencTBeHHOM nu3menunBoctu H. M. BaBuiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka 4yenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YyeJIOBeKa: reHeaJIOTMYECKUM, OJTM3HEIOBBIN, IIUTOT€HETHYSCKIUM, OMOXUMUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE IEeHOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHCJIE C IOMOILIBIO
[T11P-anamm3a. HacnenacTtBeHHble 3a00JieBaHUS UEIOBCKA: T'CHHEBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEHHOCThIO, XpPOMOCOMHbBIE OO0JIE3HHU.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHUMIIEI
3I0pPOBOT0 00pa3a >KU3HH, TUATHOCTUKU, TPODUIAKTUKY U JICUCHUS T€HETHUECKUX
Oone3Held. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEAMIIMHCKON
IE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU TeHETUUECKUX 3a00JI€BaHU YEIOBEKa.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr w  cxembl:  «MOHOTHOpPUIHOE  CKpELIMBAHHE U €0
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS M €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JlurubpugHoe  CKpeulBaHHUE»,
«luronornyeckue  OCHOBBI ~ JUTHOPHUIHOTO  CKpEUIUBaHUSM»,  «Meio3y,
«B3auMozencTBue  ajuIeNbHBIX T'€HOB», «l'€HeTMYeCcKHe KapTbl pPAaCTEHUH,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEHOBaHUS,



CLUCIUIEHHOrO C mnosiom», «Kapuotumbel dYemoBeka © KHBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukanrnoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakTopay, «I'eHeTHnKa rpymi KpoBw», « MyTarimoHHAs U3MEHUYUBOCTDY.

O6opynoBanue: MojeNu-amInKauun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nmomuHupoBaHuey, «JurubpunHoe ckpemmBanue», «llepexpéct
XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «J[po3odpunay (HOpma, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox MOceBHOIN.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPUAHOTO U
JUTHOPUHOTO CKPEIIUBAHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlaGoparopHas pabota Ne 6. «M3yyenue MoaupuKaiMOHHON U3MEHUHUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTaluid y apo30Quiibl Ha TOTOBBIX
MHKpOIIperapaTax».

[IpakTueckass pabdora Ne 2. «CocraBieHuEe UM aHaJIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPOLECC. 3apOKICHUE CEJICKUUU U JOMECTHUKAIIUS.
Yuenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOT00Opasus
KYJBTYPHBIX pacTeHHU. LIeHTphl MpOUCXOXKIAEHUA AOMAIHUX XUBOTHBIX. CopT,
OpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeeKIUU. MacCOBBIM W MHANBUIYAIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUNW U KUBOTHBIX. OIlLIEHKa 3KcTepbepa. bIu3KopoCcTBEHHOE
ckpenuBanue — HUHOpuAWHT. Ywucras nuHus. CKpelMBaHUE YHCTHIX JUHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIMHT.
Otnanénnas rtubpumuzanuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJyYCHUE TOJMUILIONAOB. JIOCTHKEHHUS CENEKIMM PACTEHHM, »XUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHonoruss kak oTpacib MPOU3BOACTBA. ['€HHAs HMHKEHEpUsS. ITaIbl
co3ganusi pexomOunantHon JIHK wu Tpancrennsix opranuzMoB. Kierounas
nxkeHepud. Kinetounsie KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHHUIA.
KnonupoBanve BBICOKOIIPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okonoruueckne W dTudeckue  mpoosempl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanumu:

[Toptpersr: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
MBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl NpPOUCXOXKIAEHHS W MHOrooOpasus
KYJIbTYPHBIX pacTeHui», «I[lopoasl noMamHux KMBOTHBIX», «CopTa KyJIBTYPHBIX



pacteHui», «Otnanéanas rudpuanzanus», «Paboter akanemuka M. @. iBaHoBay,
«Ilomumnongus», «OObEeKThl OHOTEXHONOTHNY, «KileTouHble KyIbTYpHl U
KJIOHUpOBaHKE», « KOHCTpyupOBaHUE U MEPEHOC F'€HOB, XPOMOCOM).

O0opynoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHui, repobapuil «CenbCKOX03sIICTBEHHbBIE PACTECHUS.

JlabopaTtopHble U npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIIOHHYIO CTaHLMIO, IUIEMEHHYIO depmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPAaTOPUIO
arpoOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJrOHOHHASI OHOJIOTUS.

[IpennochUlkn BO3HUKHOBEHHSI JBOJIOIUOHHOW TEOPHUHU. DBOJIOLIMOHHAS
Teopusi U €€ MecTo B OMonoruu. BiusHue 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerensctBa 3BOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMUCH, NEPEXOIHbIE (HOPMBIL.
buoreorpaduyeckue: cxoncTBo U paznuuue GayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOIOrMYecKre: CXOJACTBA M pa3iuuusi SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aHAJIOTUYHbIE,
pPYJIMMEHTAapHBbIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomonmonHas Teopusi Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
JnapBuHU3Ma. JIBHKylIMe CHJIbI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE MPU OIPAHMYEHHOCTH PECYPCOB, HEOMpeNeaEHHAsT U3MEHUYUBOCTD,
O0opb0a 3a CylleCTBOBAHHE, €CTECTBEHHBIN O0TOOD).

Cunretnyeckas teopus 3Bosonnu (CTD) u €€ 0OCHOBHBIE MTOJIOKEHHUS.

MukposBosonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMKM BUAOB B IpupoAe. MyTalmOHHBINA
npolecc ¥ KOMOWHATHBHAas W3MEHYMBOCTh. llomynsiiMoOHHBIE BOJHBI M Apeud
reHoB. M30J41ust 1 MUTpalus.

EcrectBennblii oTO0p — Hampapisitonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOMONUU. [Ipumepsl
NPUCIOCOOIEHUI Yy opraHu3MoB. ApoMoph03bl U UAUO-aAaNTaI|H.

Bun wu Bugoo6OpazoBanue. Kpurepunm Buga. OcHoBHbIE  (QOpPMBI
BUJI000pa3oBaHus: reorpauyeckoe, YKOJIOTHYECKOe.



MakposBomtorusi. DopMbl  SBOMIONUM:  (PHIIETHYECKas, TUBEPreHTHas,
KOHBEpreHTHas1, napasuiesibHas. HeoOpaTtuMocTh 3BOIIOLHUN.

[IpoucxoxaeHne OT HeCeUMaIN3NPOBAaHHBIX MpenakoB. lIporpeccupyromas
crienuanu3anusa. AIanTUBHAS paJnalysl.

JdeMoHCcTpanuu:

[Toptpetsl: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuub! u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuonHas
U3MEHYHUBOCTH», «Apomopdo3b», «Unmoamanrtaummn», «OO0mas aereHepauus,
«/IBmkymne cunbl 3BodoIuN», «Kapra-cxema wapuipyra mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucrnocoOIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOIOB M CeMsIH, KoyuleKus «l[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHHS H3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wmupa, KoJuieKuus «PopMbl COXPaHHOCTH
MCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wmonenb ammmkanus «llepexpécr
XpOMOCOM», BJIaXHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burne
JSATYIIKWY, MUKponpemnapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJna).

JlabopaTopHbie H NpaKkTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onmcanue nMpuCIoCOOICHHOCTH OpraHu3Ma H
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JlonaydHble TPEACTABICHHUS O 3apOKICHUM >KW3HU. HaydHble TMHOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emJiie: a0uoreHe3 M MaHCIepMus. XUMUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEpPUMEHTATBHOE MOATBEPKIACHUE XUMUYECKOW IBOMOINH. HavanpHbIe 3Tansl
ouonornyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX IPYIII )KUBBIX OPTaHU3MOB.



Pa3Butue xu3Hu Ha 3emiie 1o 3pam u nepuojgaMm. Karapxeil. Apxelckas u
npotepo3oiickas spbl. llaneo3olickas 3pa u €€ Nepuoabl: KEeMOPUKUCKUU,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

Me3o30HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas 9pa ®W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuka KiIMMara U IeoJIOTMYEeCKUX MnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U
KUBOTHBIX. [T0siBJIEHHE, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCcKOro Mupa Kak OTpaxkeHue 3BOJOIMH. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

OBOJIIOLIMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PasBuTue nmpeacTaBiieHuil o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl H3ydeHHs aHTpomnoreHesa. (CxoxacrtBa u
pasinyus 4eJoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKA.

JBwxymme  cuiabsl  (pakrtopsl)  aHTpomoreHeza.  HacneacTBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUH TPyZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yenoek npsaMoxoasmmi, YemoBek HeaHIEpTANbCKHM, YenoBek
pa3ymHbIil. Haxoakum HCKOmaeMbIX OCTaTKOB, BPEMsSI CYLIECTBOBaHHUS, 00JACTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUs.

Uenoseueckne  packl. OCHOBHBIE  OOJBIIIME  pachl:  €BPOMECOUIHASA
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uaTcko-amepukaHnckasi).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBUAM CYIIECTBOBAaHHS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Mumiep, I'. FOpu, 4.
JlapBuH.

Tabmuner u cxembl: «Bo3uumkHoBeHune ConHeYHOM cuUCTEeMBI», «Pa3Butne
opraHnyeckoro mupa», «PacturenpHas xierka», <«OKuWBOTHas  KIETKay,
«IIpokapuotnueckas kKietka», «COBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TNAJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moanm», «peBHue monm», «llepBbie
COBPEMEHHBIE IO, «HenoBeYeCKue pacoh».

O6opynoBanue: My «lIpoucxoxaeHue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAJIbLa, KPOMAHBOHIIA), CJENKU WU
U300pKEHHUSI KAMEHHBIX OpYJIud NEpBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebma), TeOXpOHOJOTHYECKass Ta0nuia, KOJUIeKIus «DopMbl
COXPaHHOCTH UCKOITAEMbIX )KMBOTHBIX H PACTEHUIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Ipaktuueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKABOTHBIX B KOJJIEKIIUSX).

OKCKypcHsl «IBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3msl ¥ OKpYysKaoLias cpeaa.

DKoJorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MEeToabl 3KOJIOTHYECKUX
MCCJIETOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakropsel. Krnaccudukamuss skxonorndeckux (akToOpoB:
abuoTHyeckue, OHOTHYECKHE M aHTPOIOreHHble. JIefCTBHE SKOJOTHYECKHUX
(hakTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JICEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckue puTMBL.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAINU3M,
HeWTpamu3M. 3HaueHHE OWOTHYECKHX B3aUMOJICHCTBHH JUIsl CYIIICCTBOBAHUS
OpPIraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA momyjasiuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Perysus.

JdeMoHCTpaum:

[Toptpetsi: A. 'ymbGonbar, K. @. Pynbe, O. ['ekkenp.

Tabmuubl u cxemsl: kapta «lIpupogusie 30Hb1 3emun», «Cpeabl oOUTaHUS
opranuzmoBy», «®Potonepuoauzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU NOMYJISAUUU UHDY30puHu-Typenbkny, «llumieBbie nenm».

JlaGopaTopHble 1 NpaKTHYeCKUE PadOThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOMTaAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha pOoCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[TpakTrueckast padota Ne 2. «IloacuéT MIOTHOCTH MOMYJISILIUI pa3HBIX BUIOB
pacTeHu».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.



CooOmiecTBo opraHu3MoB — OuorneHo3. CTpyKTypbl OHOLIEHO3a: BHJOBas,
MPOCTpaHCTBECHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsi3u B
OHOLIEHO3E.

Dkonoruueckue cuctembl (dkocucreMbl). [loHaTtne 006 »skocucremMe W
ouoreonieHoze. DOYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYIICHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTEMBbI. [IWileBble 1EeMW U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKUIMU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYHMBOCTb, CAMOPETYJIALHUs, pazBuTue. CyKieccus.

[TpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOWHOTO
WIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOMYMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rno0anbHONW 3KocucTeMBbl. JluHamuueckoe paBHOBecMe U oOpaTHasl CBSI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 GMOTCOXUMHUYECKHE IMKIIBI JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3eMian. AHTPONOreHHbIE H3MEHEHUs B Onocdepe.
['11oGanbHbIE YKOJIOTHYECKHE TTPOOIIESMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0Opa3us Kak OCHOBA yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpABJICHHUS TMPUPOJHBIMU pEecypcaMH M WX HCHOJb30BaHue. JlocTrkeHus
OMOJ0OTHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

[Hoptpets: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmumpr u cxemsl: «llumeBsie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOmiecTBay, «llemu mmTanusy, «DKoJoTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoek», «IKOCUCTEMA UIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsbie
aHTPOIIOTEHHbIE ~ BO3JCUCTBUSL HAa mpupoay», «BaxkHeilne HUCTOUYHUKH
3arpsiI3HEHHS] BO3[yXa U TPYHTOBBIX BOA», «llouBa — BakHeWIIas COCTABIIAIOIIAS
ouocoepo», «Pakropsl Aerpaganuu mnous», «llapaukossiit 3hdexTy, «PakTophl
paZvoOaKTUBHOTO 3arpsisHeHusi Ouocdepb», «OO0mas cTpykTypa Ouocheps»,



«Pacnipoctpanenue xku3HH B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosopot yraepona B 6uochepe», «kKpyroBopot a3ota B mpupoe».

ObopynoBanue: Mojenb-anmIuKanus «Tunuuneie OHOIEHO3B», TepOapuit
«PacturenbHble coobmiecTBa», Komiekunu «bruonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAcTeHUH W
YKUBOTHBIX, MPUHALJICKAIINE K PA3HBIM 3KOJOTMYECKUM TIPYIIAM OJHOTO BH[A,
Kpacnasa knura Poccuiickoii ®enepauuu, H300paXeHUsT OXpPaHAEMbIX BHJIOB
pacTeHUN U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCA TNpOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4eHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOECH
JESITEIbHOCTH [I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHWE HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTAaThl OCBOEHUS MpeaMeTra «bruonaorus» JOCTUTaroTCsS B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlecCaM CaMOITO3HAHHWS, CAaMOBOCIIUTAHHUS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHW TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCPEKHOTO OTHONIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPAAULIUSAM MHOTOHAIMOHAIBLHOTO Haponaa Poccuiickorn denepauuu, Npupojic U
OKpYXKaroUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
ONBITA M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TMPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHINIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIEHUS K MHEHHUIO OMNIMOHEHTOB IMpPHU OOCYKJICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXX JaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApoOJy, YyBCTBA OTBETCTBEHHOCTH IEpE]l
Ponunoi, ropaoctu 3a CBOW Kpau, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaeiHas yoexxIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO M 3ammute (OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyNbO0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOI0 HApPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHATUS LIEHHOCTEH CEMEMHOW JKM3HM B COOTBETCTBHM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMaHWE YMOITMOHAIIBHOTO BO3ACHCTBUS KUBOW TIPUPOIBI B €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKON TUIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAIBHOIO 0J1ArONOTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHUE, COOJIIOICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Quznyeckas
aKTUBHOCTH), OEpEekKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE I[EHHOCTH TPABWI WHIWBHAYATHHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOro0 MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESTEIIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKYyIO I€SITEIIbHOCTD;

MHTEpEC K Pa3IMuHbIM cepam npodhecCuoHaNbHOU JEATEIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBINICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TIOCTYIIKOB M OIECHKH WX BO3MOXHBIX IOCIEICTBHHA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHME TJI00ATBHOTO XapakTepa 3KOJOTMYECKHX MpoOieM M myTed ux
pEIICHHS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHJIOB,
aKOoCcucTeM, brochepsr);



AKTUBHOE HEIMPHUITHE JCUCTBHM, TMNPUHOCAIIMX BpPEJ  OKPYKaOIIEH
MPUPOHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArONPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOr0 SKOJOTMYECKOTO0 MBIIUIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATEIbHOCTH 3KOJIOTHYECKOU
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKON KYyJBTYpPhl KakK CpEICTBA
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE crneruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJk B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpEACTaBICHUS] 00 OKpYKAloleM MHUpPE KaK O €AMHCTBE IPHUPOJIbI, YEJOBEKA U
oOIIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  peIIaTh PEeCypCHbie  MPOOJEMBbI  Pa3BUTHSA
YeJIOBEUECTBA, TTOMCKA MyTEeH BBIXOJIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUH OWUOJOTHYECKUX 3HAHMM B MEIAX
MOBBIIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMoi
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUA, UCMOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOIANINX B HEM W3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOIYYEHHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHWS IS
perieHus mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOWU JEITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, sIBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONIOJIEHHe,  HM3MEpPEHHE, JKCIEPUMEHT H  JAPYTHX),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue (GyHKIMOHABHOMN
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMHM OOYYalolIUXCs, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKME 3HAHMS M  yYHUBEpPCaJbHbIE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHS IMPOTrpamMMbl CPETHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpoOBaTh  IMpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JOTHYECKOTO MBILIICHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccU(UKaIii, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3a]aBas NapamMeTpbl M KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YNIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 00bsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PAaCCYXIACHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTMH), BBIABIATh 3aKOHOMEPHOCTH U NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTax, a



TAaKK€  MPOTUBOPEYM  Pa3HOr0  poAa, BBIABIEHHBIX B  Pa3IMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LM, OLIEHUBATh PUCKHU MOCIEACTBUI AEATENBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIEI0BATEILCKHE NelHCTBUA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEI0BATENBCKON U TPOESKTHOM IESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh Pa3JIMYHbIE BHUJIBI JACSITEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpPETALMH, NPEeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE TP CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMyIUpOBaTh COOCTBEHHbIE 3aJauyd B 0Opa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUS, HaXOJIWTh apryMEHThl [JIsl JOKa3aTelbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHANM3UpOBaTh TIOJIyYEHHBbIE B XOJE PpEIICHHUsS 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIIECTBJISTh LEJICHANPABICHHBI MMOUCK MEPEeHOca CPEACTB U CIOCOOOB
JeUCTBUS B MPO(DECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTHh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3axX JaHHbIX, B VIHTepHeTe), aHaIU3UpOBaTh



WH()OPMAITHIO PA3TUIHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIECKH OICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor MHMOpPMaIMKM, HEOOXOIUMOM JIJIsl BBIMOJIHEHUS YYCOHBIX
3ajiay;

npuoOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ounonornyeckor uHbopmalu (cxeMbl, Tpaduku, AUarpaMMbl, TaOIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI SA3BIK B KadecTBe CpeACTBa mpu paboTe ¢
Ovonornyecko HHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HAaBaHWS W 3aMWATHl  WHOOpMaIH,
nHOOPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBIATH KOMMYHHUKAIIMH BO BeeX cepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JTMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JIAAJIOTa WA JUCKYCCHUH);

pacro3HaBaTh HEBepOAJIbHBIE CpEJCTBa OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS JIPYTUX JIIOJICH, MPOSBIISATh YBAKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW W WHAMBUIYaATbHON
paboThI IpH pelIeHUN OUOJIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aMMOJIEHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO 4JIeHA KOJUIEKTUBA;



IIPUHAMATh IL€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaue€CTBO CBOEr0 BKJIAJa WU KaXJOTO YYAaCTHUKA KOMAaHJbl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUANA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ul BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHWUI IIEJEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLICHHUIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POpMYyIHUpPOBATH COOCTBEHHBIE 3a/la4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JAaCTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pe3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

YMEThb OLICHUBATh PUCKUM M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl JPYrMX IpU AaHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHAJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3yapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
IpeoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX Y4E€OHBIX CUTYyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OWMOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHMA:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB U MpeBpalleHue
HHEPrUm), TOMEOCTa3 (CaMOperyJssiius), YpOBHEBass OpraHu3alisl KUBbIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasl J0TMa MOJEKYJIsipHON Ouosnorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONMCAHUE MUBBIX CUCTEM, IPOIIECCOB U SIBJICHHM, OPraHU3alMs M NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMI BEIWYMHAMH, OOBSCHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, HCIOJIb30BAaHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHWU TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISATH CYIIECTBEHHbIE MPU3HAKUA BUPYCOB, KIETOK MPOKAPUOT U
HYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUS, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, JIJISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY’KaIOIIUX JIIO/ICH, COOMIOIEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPYXKAIOIICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTMM 17 PalMOHAIBHOTO
PUPOIOTIOIH30BAHUS;

YMEHHE peliaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMs IJIsl MpEJCKa3aHUsl HAacJIeOBAaHUS MPU3HAKOB Y
OpPraHH3MOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIHOIAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MacCOBOW MH(pOpMalLIMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHUECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITIOJIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS yueOHoro mnpeamera «buonorus» ¢ 11
Kj1acce NOJIKHBI OTPaKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OpPMHUPOBAaHMM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHHUCKHUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(DOH, SBOMIONUS, ABIKYIINE CUJIbI ((DaKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMa, TMPOAYIECHTH, KOHCYMEHTBI, pPEAYIEHTHI, IIeNd MHUTaHUS,
AKOJIOTHYECKas pamua, OMoreoreHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctea K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBieHUN U
nyteit ’Bomoruu A. H. CeseprioBa, yuennst o 6mochepe B. W. Bepranckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3als U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABUKEHUE  THUIOTE3bl,  BBISBJICHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYHMHAMH, OOBSICHEHHE IMOyUYEeHHBIX
pe3yabTaTOB, MCIOIb30BAHHBIX HAYYHBIX TMOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJOB, TOMYJIALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYyILIEHTOB,
OMOTEOIIEHO30B M  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpPEeHOCca
BEIIECTB W TIOTOKA DSHEPTMM B DKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJISI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJISl NPUHATUA NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C 1enplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY’KaOIIHUX JIFO/IeH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJACHHS B OKPYKAIOIICH
IPUPOTHON cpene, MOHUMAHUE HEOOXOTUMOCTH HCIOIb30BAaHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTHUH JIJISl PAIIMOHATILHOTO TIPUPOIOTIOIH30BAHUS;

yMEHUE peliaTh dJIeMEHTApHbIE OMOJOTUYECKHUE 3a/1aud, COCTABISTh CXEMBbI
NepPeHoca BEIlIeCTB U SHEPTUU B dIKOCUCTEMAX (1€MW MUTaHUs);

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(GOPMAIMU, HAYIHO-IOMYIISIPHbIC
MaTepuaibl),  paccMaTpuBaThb  IJ00aJbHBIE  SKOJOTUYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001mast 6MOJIOTHYECKYI0 MH(POPMAIMIO W3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCI0JIb30BaTh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundyecTBO 4YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3geioB U TeEM nmudpoBbIe
Ne /o P Kontpoabnsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
b K
1 buonorus kak Hayka 2 0 0.5 nomotexa O
https://m.edsoo.ru/7f41c292
2 JKuBble CUCTEMBI U X OpraHu3aIus 1 0 0 Bubmiorexa OK
https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
X % 1
3 MMHUYECKHI COCTaB U CTPOEHUE KIETKU 8 0 hitps:/m.cdsoo.ru/Tf41¢292
bubmuoreka [IOK
4 K
HSHEACATCIILHOCTD KICTKH 6 0 0 https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 0 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD g 0 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢c292
bubnunorexa LIOK
8 P 1 0 0
C3CPBHOC BpemA https://m.edsoo.ru/7f41¢292
9* [ToBTOpEeHME* 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34/36* 0 4




11 KJIACC

KoandyecTBO 4yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nmudpoBbIe
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
I IBOTIONHOHHAS OHOOTHA ? 0 I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U Pa3BUTHE KU3HU Ha 9 0 0.5 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opranusmbi 1 OKpyx aromias cpesa > 0 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 0 0 hitps://m.cdsoo.ru/7f41ccT4
bu6mmoteka IIOK
> Peseproe pems 2 0 0 https://m.edsoo.ru/7f41cc74
*6. IToBTOpenue* 2%
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 /36* 0 2.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
uudposeie
Nen/m Tema ypoka Konrpoabubie  IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1 bubnnorexa [HOK
2 1 0 0.5
«/cronp30BaHuE pa3IMYHBIX METOJIOB MPU https://m.edsoo0.ru/863e6122
U3YYECHUU OMOJIOTHYECKHX O0BEKTOBY
buonornueckne cucTemsl, TPOLIECCH U UX bubnnorexa [JOK
3 1 0 0
A3y4YEeHUE https://m.edsoo.ru/863e6564
XUMHUYECKUN COCTaB KIIeTKU. Boma u bu6mmoreka [IOK
4 1 0 0
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
b . 1 0
5 enku. CocTaB U CTPOCHHE OEIIKOB 0 hitps://m.cdsoo.r/363e6b72
DepMeHTHI — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1
6 «3 eHHeIzcaTaJlHTI/II;eCIiI?I aIE[I/IBHOCTI/I 1 0 0.5 bubmmorexa [OK
i ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMUIIa3bl WIH
KaTaasbl)»
bubmuorexa [JOK
7 JJI 1 0 0
YrIeBOAEL. JumHtp! https://m.edsoo.ru/863e6870
bu6 OK
8 Hyxnennoseie kucnotsl. ATO 1 0 0 nommorexa 1

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




HCTOpI/IH U METOAbI U3YYCHHS KIICTKH.

bu6mmoreka [IOK

9 0
Kunerouynas teopus https://m.edsoo.ru/863e6e88
10 Knerka xak nemnocrtHas )KuBasg CUCTEMA 0
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHas pabota Ne 2 «3yueHue bubnunoreka [HOK
11 CTPOEHUS KJIETOK PACTCHUH, )KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rpuOOB U OaKTepUil MO MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TFOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE»
bu6mmoreka [IOK
12 06 o 0
MCH BEIIECTB HITH META00 M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 D . X 0
OTOCHHTES. ACMOCHHTES https://m.edsoo.ru/863e7¢98
b K
14 DHepreTudyeckuii oOMeH 0 nommorexa O
https://m.edsoo.ru/863e7aae
JKu3HeHHBIN IHUKIT KICTKHU. [IeJIeHne KICTKH.
Murtos. JJaboparopHas padota Ne 3
15 «HabmroieHre MUTO3a B KIIETKaX KOHUMKA 0.5 bubmorexa [TOK
A ’ https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax»
16 buocunTtes 6enka. Peakiys MaTpuyHOTO 0 bubnuoreka [JOK
CUHTE3A https://m.edsoo.ru/863e796e
bu6mmorexa [IOK
17 T —
pauc — GuocumTes enka 0 https://m.edsoo.ru/863e796e
bu6mmorexa [IOK
1 H —
8 eKJIETOYHBIC ()OPMBI KU3HH — BHPYCHI 0 hitps-//m.cdsoo.rw/863¢7540
bubmuorexa [JOK
19 @opMBI Pa3MHOKEHUS OPTaHU3MOB 0 https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios 0 bubnmuotexa [JOK




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

OO0pa3oBaHUE U PA3BUTHE TOJIOBBIX KIETOK.
OmnonorBopenue. JlabopaTopHast pabora Ne

bu6mmoreka [JOK

21 4 «I3y4yeHue CTpOeHUS MOJIOBbIX KJIETOK Ha 0.5 https://m.edsoo.ru/863e81b6
TFOTOBBIX MUKpOIIpenapaTax»

22 NunuBuayansHOE pa3BUTHE OPraHU3MOB 0 bubmmorexa LIOK

https://m.edso0.ru/863e8436

7 I'eneTrka — Hayka 0 HaCJIEACTBEHHOCTH U 0 bubnuoreka [IOK
W3MEHYUBOCTHA https://m.eds00.ru/863e86{2

24 3aKOHOMEPHOCTHU HACJIEAOBAHUS TPU3HAKOB. 0 bubnuorexa [JOK
MoHoruOpuaHOE CKpEIMBaHKE https://m.eds00.ru/863e8878

’5 JurubpuaHoe ckpenBanue. 3aKoH 0 bubnnorexa [HOK
HE3aBUCUMOI'0 HACJIEOBAHUS [IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenuieHHOe HacIe10BAHUE PU3HAKOB.

JlaboparopHnas padota Ne 5 «M3yuenue
26 pesyniTaTI())B MfﬂorH6pMﬂH0ro Zq 0.5 bubmmorexa [TOK
https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(DUIIBI
Ha TOTOBBIX MUKpOIpENapaTax»

7 I'eneruka nosna. HacrnenoBanue npu3HaKkos, 0 bubnuoreka [IOK
CLIEIIJIEHHBIX C II0JI0M https://m.edso00.ru/863e8c60
N3meHunBocTh. Henacnencreennas
u3MeH4nBOCTh. JJaboparopHas padota Ne 6.

28 Nzyuyenne MoauduKkamoHHON 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863e8efe
W3MEHUYMBOCTH, IOCTPOEHNE BapUALIMOHHOTO
psza U BapualluOHHOW KPUBOW»
HacnencreenHas M3MEHYMBOCTb.
29 JlaGopatopHas pabota Ne 7. «AHanu3 0.5 bubnmorexa LIOK

MyTalui y Jpo30(uisl Ha TOTOBBIX

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




MUKpOIIpenaparax»

30 I'eneruka yenoBeka 1 bubmmorexa [IOK
https://m.edsoo.ru/863e8d78
PesepBHbIil ypok. O60011ICHHE 1O TEME
31 «HacnencTtBeHHOCTE M UBMEHUYUBOCTD 1
OPTraHU3MOB»
bubnmoreka [JOK
32 (Cenekiui Kak Hayka u mporece ! https://m.edsogru/863e9214
13 MeTo/ibl U JOCTUKEHUS CEICKIIMU PAaCTECHUM | bu6mmoreka [IOK
U )KUBOTHBIX https://m.edsoo0.ru/863e9214
34 broTexHOoI0rus Kak 0Tpaciib IPOU3BOICTBA 1 bubmmorexa LOK
https://m.eds00.1ru/863e9336
35-36%* [ToBTOpEeHME 2%
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 /36*




11 KJIACC

KoJsmuyecTBo yacos DJIEeKTPOHHBIE
Nen/m  Tema ypoka Beero Konrposbubie Ilpakrtuueckne UHPpPOBBIE
paboThI paboThI oOpa3oBaTe/ibHbIE
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3YUYEHUSI 1 0 0 nggggjjﬁ;gﬁgﬁeazoe
) HcTopus pa3BuTHS npeAcTaBIeHU 00 | 0 0 bubnuorexa [JOK
3BOIIOLIUN https://m.eds00.ru/863e9570
3 MuKpO3BOTIOLMS 1 0 0 bubmmorexa LHOK
https://m.edsoo.ru/863e9cle
[Tomynsiiust KaKk sIeMeHTapHas equHHUIA
4 BUJa u dBomoImy. Jlaboparopuas padota Ne | 0 0.5 bubnuorexa [JOK
1 «CpaBHEHUE BUIOB 1O https://m.edsoo.ru/863e99¢c6
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JBkyiue cuitbl (3JeMEeHTapHbIe (PaKToOpHI) | 0 0 bubnuoteka [JOK
3BOJIOLIUNA https://m.edsoo.ru/863e9dad
. bubnuotexa [JOK
6 EctectBeHHbIi1 0TOOD U ero (hopMbl 1 0 0 https://m.edsocI)_.Iru/863e9edO
Pe3ynbTatel sBOIIONMN:
PUCTIOCOOIEHHOCTh OPTaHU3MOB U BuGmorexa LIOK
T | puane Moptene| 0
OpTraHu3May
8 HampasnieHnus u myTu Makpo3BOJIIOLMH 1 0 0 E;f:?;ﬁfg;gﬁ}; 63e9c1e
9 Heob6patumocTs 3BOMIONIAN 1 0 0
10 Wcropus xu3Hu Ha 3emiie U METOJBI €€ 1 0 0




HN3YUYCHUA

11 ['unoTe3bl NPOMCX0XKACHUS KU3HU HA 3eMJie 0 bubmmorexa LIOK
https://m.edsoo.ru/863eaSa6

12 Pa3Butne xu3HM Ha 3emMIe 1o 3paM U 0 bubnmoreka [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl IBOIOLUNA PACTUTEIHHOTO

13 ¥ J)KUBOTHOTO Mupa. [IpakTiyaeckas pabota 0.5 bubmmoreka [IOK
No 1 «M3yueHune uckormnaeMbIx OCTaTKOB https://m.edsoo.ru/863ea8bc
pPacTeHU U )KUBOTHBIX B KOJIJICKIIUSIX)

14 CoBpemeHHasl cucTeMa OpraHuyeckoro Mupa 0 bubmmorexa LOK

https://m.edsoo.ru/863ea48e

15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) 0 ngj;;f;igﬁg 63eacac

16 JBuxyiue cuibl (pakTopbl) aHTPONOreHe3a 0 ngj;;f;igﬁg 63eaddd

17 OCHOBHBIE CTaIMM 3BOJIOLIMH YEJIOBEKA 0

18 UYenoBeueckue packl ¥ MPUPOIHBIC 0 bubnnorexa [JOK
aJanTaluu 4eloBeKa https://m.edsoo.ru/863eaea2
PesepBHrlit ypok. O6001IeHHE 110 TEME

19 «BO3HUKHOBEHHE U PA3BUTHE KU3HU Ha 0
3emie»

20 DKOJIorus Kak HayKa 0

21 Cpenpl 00uTaHUs U YKOJIOTHIECKUE 0 bubnmoreka [JOK
bakTopsI https://m.edsoo.ru/863eafec
AbGuotnueckue pakropsl. JlaboparopHas

” pabota Ne 3. «Mopdonoruueckue 0.5 bubnuoreka [IOK

O0COOCHHOCTH PaCTEHHH U3 pa3HBIX MECT
obutanusy. JlabopatopHas padora Ne 4.

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




«BimsHue cBera Ha POCT U pa3BUTUC
YCPCHKOB KOJICYCa»

bubnunoreka [JOK
23 BroTieciie Qairopet ! 0 https://m.edsogru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
24 nonyssuun. [Ipakruueckas padota Ne 2 | 0.5
«IToacuéT MIOTHOCTU MOMYJNIALUNA Pa3HbIX
BHUJIOB PACTEHUI
25 Coo01iecTBa OpraHM3MoB — OHOIEHO3 1 0 ngg;;fg;gﬁ/i@eb%a
bubnnoreka [JOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 0 hitps-//m.c dsogru/S 63ebdta
OcHOBHBIE TTOKA3aTENN IKOCUCTEMBI.
27 Dxosiorndeckue nupamuasl. CBoicTBa 1 0 bubnmorexa LIOK
skocrcTem. CyKiecens https://m.edsoo.ru/863eb5fa
28 [TpuponHbIE SKOCUCTEMBI 1 0
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1 0
30 buocdepa — rimobanpHas 3xocucreMa | 0 bubnuoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS | 0 bubnuoteka [JOK
ouochepsl https://m.edsoo.ru/863ebd 16
32 YenoseuecTBo B Onocdepe 3emian 1 0
33 CocymiecTBoBaHUE TPUPOJIBI U | 0 bubnmuorexa [JOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O600111€HHE TEMBI 1 0
«Co00111ecTBa U HKOJIOTHIECKUAE CHCTEMBI
35-36* [ToBTOpEeHUE* 2%




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34 /36%*

2.5



YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

b K., b I[1.M. . /T . b K.,
ensieB 1 OpOJIMH u )jp on pen. bensesa /] Ipocsemene, 2019
Hemvimaa [.M. buonorus (6a30Bsiii ypoBeHs). 10 kiacc.

b K., b I[1.M. ./ . b K.,
emsieB [| OpOJINH u Jin on pen. bemsesa ]| Ipocsemene, 2019
Hemvimaa [.M. buonorus (6a30Bsiii ypoBeHs). 11 kiacc.

METOJUYECKHUE MATEPHAJIBI 11 YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 337396642673316130395918289135989875618693781165
Bnageney bapTonomMeit EkaTepuHa AHaTonbeBHa

OeicTevTened C 23.01.2024 no 22.01.2025
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