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MNOACHUTEJIbBHASA 3AIINCKA

ITpu pa3paboTke mporpammbl MO OUOJIOTHH TEOPETHUYECKYIO OCHOBY JJISI OINpECIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbHble nojoxenus ®I'OC COO o B3auMooOyCIOBIECHHOCTH IieNieH, colepiKaHus,
pe3yibTaToB O00y4eHHs U TpeOOBAaHMH K YPOBHIO NMOJTOTOBKM BBITYCKHUKOB, IOJOXEHUS 00
O0MMX LEeIIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O crienupuke OUOJIOruH,
e 3HAYCHHWU B IMO3HAHWU >KUBOH MPHUPOIBI M OOECHEUEHHH CYHIIECTBOBAHHS YEJIOBEYECKOTO
oOmectBa. CorylacCHO Ha3BaHHBIM IOJIOKEHUSIM, ONPEAETICHbl OCHOBHbIE ()YHKLIUU MPOrpaMMbl
1o OMOJIOTHH U €€ CTPYKTYpA.

IIporpamma o Guosoruu Ja€t MpeacTaBieHUe O LelsaX, 00 o0miel cTpaTeruu o0y4eHus,
BOCIIUTAaHWSI W Pa3BUTUS OOy4arOIIMXCS CpeAcTBaMu y4yeOHoro mpeamera «buomorusy,
onpenenser o0sA3aTeIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTIPYKTYpy, paclpelelieHue 10
paszenaMm W TeMaMm, PEeKOMEHAYEMYIO IMOCIEeIOBAaTEIbHOCTh M3YyYCHHs Y4eOHOTO MarepHaia C
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, IOTUKH 00pa30BaTeNbHOrO Mpoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yYaroMXCS.

B nporpamMe mno OHOJOrMM TaKXe YYMTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMbIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOM AEATENIbHOCTH/y4eOHBIX JecTBUI 00yUaromuxcs 1o
OCBOEHUIO COJIEpP KaHUs OMOJIOTHYECKOr0 00pa30BaHUs.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIil ypOBEHb) peal30BaH MPHHIIUI
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojiormu, Onarojapss dYemMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIlM  JIMYHOCTH, OKOJOTHYECKOTO  MBIIUICHUS,
OpeJCTaBICHUH O 37A0pOBOM o0O0pa3e KM3HM U OEpeXHbIM OTHOILIEHHEM K OKpYyXKarolen
npupoaHoii cpene. IloaToMy Hapsigy ¢ H3ydeHHEM OOMEOMOIIOTHYECKHX TEOPHH, a TaKkKe
3HAHUHM O CTPOCHUHU KUBBIX CUCTEM Pa3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIMX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUH YAENeHO BHUMAaHHE WCIOJIh30BAHUIO TOTYYEHHBIX
3HAaHUH B MOBCEIHEBHOM JKU3HU Ul peLLICHUsI IPUKIAJHBIX 3a/1a4, B TOM YUCIIE: MPO(PUIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWK  4YeJOBEKa, MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHUS,
000CHOBaHMS PKOJOTMYECKH I€JIecO00pa3HOro MOBEAICHUS B OKpYKalollel NMPUpPOIHON cpefe,
aHaliM3a BIMSHUS XO3SHUCTBCHHOW JEATETHPHOCTH 4YEIIOBEKAa Ha COCTOSIHHE WPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K MPUKIAJAHOM HANpaBIE€HHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUSHHsI YCIOBUH UIS pEIIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOrMYeCKOro o0pa3oBaHus, KOTOpas MpeArnoiaraet
dopmupoBaHUEe y O0YYarOMUXCS CIIOCOOHOCTH afaNnTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

Bromorusi Ha ypoBHe cpefaHero o0Imero odpa3oBaHWs 3aHHMaeT BaxxHoe Mecto. OHa
oOecrieunBaeT (popMupoBaHue Yy OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MHUDA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUpPOIe, €€ OTIIMIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBHS MJIS: TO3HAHHUS 3aKOHOB >KMBOH IPHPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IGHHOCTHOTO OTHOLICHHUS K )KMBOH MPHUPOJIE U YETIOBEKY.

bosnbmioe 3HaueHue OMOJOTMS HMMEET TakKe Ul pEIIeHUs BOCIHUTATENbHBIX U
pa3BUBAIOIIMX 33]a4 CPEeIHEro oouiero o0pa3oBaHus, ColUann3auy odyyaromuxcs. M3ydenne
Oouosoruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpBI, CIHOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUHU C MPEICTABICHUSAMM U3 JIPYTUX Y4EeOHBIX NPEIMETOB, B



4aCcTHOCTH, (pU3HMKH, XMMHUHU U Teorpaduu. HazBaHHbBIE MONOXKEHUS O MpeIHA3HAUYCHUH YIeOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY U ONPENENICHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OT160p conepkanus yuyebHoro npeamera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C O3UIUH KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHH C KOTOPBIM O0YYaIOIINECs JOIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble JUIsi (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStolie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEIHEBHOM KHU3HU U MPaKTHUeCKOU nesTenbHOCTH. Ocoboe MecTo B 3TOW cucTeMe 3HAHUN
3aHAMAIOT JJIEMEHTBI COJICP)KAHUS, KOTOpPHIE CIy’)KaT OCHOBOW Juisi  (hOPMUPOBAHUS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONINX T'YMaHU3AIUNA OHOJIOTHYeCKOro 00pa3oBaHUs.

CtpykTypupoBaHHe cCOJep>KaHus y4eOHOro MaTepuana B MporpaMMe IO OHOJIOTUU
OCYIIECTBIICHO ¢ YIETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWK 00 OTIIMYUTEILHBIX OCOOCHHOCTSX
JKUBOM TPUPOIBI, O €€ YpOBHEBOIl OpraHu3ali U HBOJIOLUU. B COOTBETCTBHHM C ATHUM B
CTPYKType y4deOHoro mnpeamera «buonorvs» BbIIENEHBI CACAYIOMNUE COACPIKATEIbHBIC JTUHUU:
«buonorus kak Hayka. MeToabl HAy4HOrO Mo3HaHUs», «KieTka kak OuoIoruyecKas CUCTEMay,
«Opraam3m Kak Ouosiormueckas cuctemay, «CucTteMa u MHOrooOpa3ue OpraHMYeCcKOro MUpay,
«OBOIIOLIUS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTH .

Ienp w3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE
O0y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3aliu >KUBBIX CHCTEM
pa3HOTro paHTa U NpUOOpETEHNE YMEHUM UCIIOJIb30BaTh 9TU 3HAHUS JJII TPAMOTHBIX JIEHUCTBUN B
OTHOIIEHUH 00BEKTOB KUBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Joctikenne 1enu u3ydeHus ydeOHoro mpenmera «buomorusi» Ha 0a30BOM ypOBHE
obecrieunBaeTcs peleHrneM CIeIYIOIUX 3a1au:

OCBOCHHE OOYYaIOIUMHKCS CHCTEMbl 3HAHUM O OMOJOTUYECKUX TEOPHUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMHUpPOBaHUS
MPECTABICHU O €CTeCTBEHHO-HAYYHOW KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOEHUHM, MHOTOOOpa3HMH U OCOOCHHOCTSX KHMBBIX CHCTEM pPa3HOTO YPOBHS OpraHHU3allui,
BBIJIAIONTUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

(dbopMupoBaHHue y OOy4arolmuxcs MO3HABaTENbHBIX, MHTEIEKTYAIbHBIX M TBOPUYECKUX
CITOCOOHOCTEH B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUH HAyYHBIX B3TJISIOB,
UJEeN ¥ MOJIX0/I0B K U3YUYEHHUIO )KUBBIX CUCTEM Pa3HOT'O YPOBHS OPraHU3aLIUY;

CTaHOBJIECHHE Yy oOOydJarommxcs oOmed KynbTypbl, (YHKIHMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYKAIOIIETO MHpA >KUBON MPHUPOJIBI Ha
OCHOBAHUWY 3HAHHWH U OMBITA, TTOJYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

(dbopMupoBaHHe y O0y4YaroOUIMXcs YMEHUU HILTIOCTPUPOBATH 3HAYCHHE OHOJIOTHYECKHX
3HAHWN B MPAKTHYECKOW JEATEIHPHOCTH 4YEIOBEKAa, Pa3BUTHU COBPEMEHHBIX MEIUITUMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCIIUTaHUE YOSXKIEHHOCTH B BO3MOXXHOCTH TO3HAHHUS YEJIOBEKOM >XHBOW IPUPOJIHI,
HEO0OXOUMOCTH OEpEeKHOTO OTHOIICHUS K HEeW, COOMIOICHUS STHUYECKUX HOPM TP MPOBEICHUU
OMOJIOTHYECKUX UCCIIEIOBAaHUM;

OCO3HAHWE IIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIICHHS YPOBHS JKOJIOTHUECKOMN
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHUN B MOBCEIHEBHOW KM3HH JJISl OLICHKH
MOCJIC/ICTBH CBOEH JIEATETLHOCTH IO OTHOIICHHWIO K OKPYXKAIOIIeH cpene, COOCTBEHHOMY
3/10pOBbI0, 00OCHOBAHHE U COOIIOZICHNE Mep MPOPUITAKTUKH 3a00JICBaHUA.

B cucreme cpegnero obmiero oopazoBaHusi yueOHBIN npeameT «buosorusy, nzydaemsblil
Ha 0a30BOM YpOBHE, ABJISICTCS 0053aTEIbHBIM YU€OHBIM MIPEIMETOM.



Jlnst u3yueHust Onosoruu Ha 6a30BOM YPOBHE CpeIHEro o0Iero o0pa3oBaHusl OTBOAUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio)..



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUHM C OOIIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueid, 3TUKON, ICTETUKON W mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTobl TO3HAHMS KUBOW MPUPOABI (HAOIIOACHNE, SKCIICPUMEHT, ONTMCaHNUe, H3MEPEHHE,
KJaccu(puKalus, MOJICITUPOBAHKE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX).

JdemoHcTpaumu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbios, JIxx. Yorcon u ®@. Kpuxk.

TaOnuis! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBON IPUPOJIBI».

JlaGopaTopHble H NpaKkTH4YecKne padoThbi:

JlaGoparopHass paboraNe 1. «Mcronb3oBaHHe pa3aMYHbIX METOJIOB MPU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT W3ydeHusi Ouojoruu. OTiIMYue KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CpoiicTBa OuocucteM U HX pa3HooOpa3ue. YPOBHU OpraHu3al OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIA,  OPraHM3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKH), OMOC(hepHBIH.

JdemoHcTpaumnu:

Tabmuupel 1 cxembl: «OCHOBHBIE TNPHU3HAKU XHU3HW», «YPOBHU OpPraHU3alMM KHUBOM
IPUPOIBI».

Ob6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMHuYecKHUii cocTaB U CTPOEHHE KJIETKH.

XVMMUYECKUH  COCTaB  KJIETKHM.  XHMMHYECKHME  DJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

@OyHKIMM BOJIBI M MHUHEpAJIbHBIX BELIECTB B KieTke. [lognep:kaHne OCMOTHUYECKOTO
OanaHca.

benxu. Cocta u ctpoenue 0enkoB. AMHUHOKHCIIOTHI — MOHOMEpHI OenkoB. He3ameHumbie
U 3aMEHHMbl€ AMHMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS M YETBEPTHYHAS CTPYKTypa). XHUMHYECKHE
cBoicTBa OenKkoB. bruonornyeckue GyHKIIM OEITKOB.

depmeHTHl — Ouonoruyeckue karanuzaropbel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. Otinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl (TJIOKO3a, pubo3a U Je30Kcupubo3a), aucaxapujbl
(caxapo3a, JlakTo3a) M MoOJUcaxapuabl (Kpaxmal, TJIMKOTeH, LeJIon03a). buomornueckue
(GyHKIINY YTIIEBO/IOB.

Jiunuapl: Tpurmuuepuasl, Gocomunuasl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JIUMHUIOB KaK
MCTOYHUKOB DHEPIHH.

Hyxneunossie kucnotel: JIHK nu PHK. Hykieotnasl — MOHOMEPHI HYKJIEUHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

Huronorusa — Hayka o kierke. Kierounas teopust — npumep B3aUMOJCHCTBUS UIEH U
¢bakToOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUEeHUSI KIETKH.



Knerka xak nenoctHas xuBas cuctema. O0mue npru3Haky KIETOK: 3aMKHYTast HapyKHast
memOpana, mosekyinsl JIHK kak reneruueckuii anmapar, cuctemMa CuHTe3a Oelka.

Tunsl KIETOK: JyKapuoTHyecKas W Ipokapuorhyeckas. OcCOOEHHOCTH CTPOEHUS
MpoKapruoTHuecKkor kiaeTku. Knerounas crenka 6aktepuii. CTpoeHHE dYKapHOTUUECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KIJIETOUHAs CTEHKA, TJIMKOKAIHMKC, UX (YHKIIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa u (QyHkuuu. [luTomnazmMa u e€ OpraHoOUbL
OnnomemOpannbie opraHouibl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHApPUM, MiacTuibl. lIpoumcxoxneHne MHUTOXOHAPUM U IUIACTH.
Bunael mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA LEHTP, LIEHTPUOIIH,
pecHUYKH, KryTUKU. OyHKIMK OpraHOUA0B KIIETKU. BKitoueHus.

Snpo — peryasTopHblid LeHTp kieTku. CTpoeHue sapa: sijaepHas 000104Ka, KapuoIuiama,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpancnopT BEeIECTB B KIIETKE.

JdemoHcTpaumu:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. lllneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKUX 3JIEMEHTOB B HEXHUBOM IMPUPOIE»,
«PacrnpeniesieHie XMMAYECKUX 3JIEMEHTOB B )KUBOM MIPUPOAE.

Tabmumer u cxemsl: «llepuoguueckas Tabmuia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 2yKapuOoTHYECKON
KieTkn», «CTpoeHue >KUBOTHOM KiIeTku», «CTpOeHHE pacTUTENbHON KieTkn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE si/ipa KIETKN», «Y TIeBOAbY, «JIMnuasn».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYyIOBaHUE IS MPOBEACHUS HAOIIOJICHHIM,
MU3MEpPEHM, YKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTEpHaTbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlaboparopHast pabota Ne 2. «M3y4ueHe KaTATMTHIECKONW aKTUBHOCTH (DEpPMEHTOB

JlaboparopHass padora No 2. «l3ydyeHue CTpoeHHsI KIETOK PACTeHUM, >KUBOTHBIX W
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ZKu3HenesiTeIbHOCTh KJIETKH.

Ob6meHn BemiecTB, WM MeTabOIM3M. AccUMWISIIMS  (TUIACTHYECKUM OOMEH) |
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUHU B IOHUMAHUHU METa0OIU3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPOGHBINA U reTepoTpodHbIif. Ponb depmenToB B 0OMeHe
BEIIECTB U MIPEBPALICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TeMHOBasg (Haszbl (oTtocuHTe3a. Peakmmu ¢orocunTesa.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a /IS KU3HH Ha 3emuie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHUHTE3UpYIOIKUe OakTepun. 3HAYCHHE XEMOCHWHTEe3a MJIsl KU3HH Ha
3emue.

DOHepreTuyeckuii oOMEH B  KJIeTKe. PacmieruieHne  BemiecTB, BBIJACICHHE U
AaKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTambl sHepreTuueckoro ooMena. ['nmukonus. bpoxenne u
ero Buabl. KucinopoaHoe OKHCIEHHE, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
docdopmmuposanne. IPPEeKTUBHOCTH IHEPTETHUECKOTO OOMEHA.

Peakniun matpuunoro cuHTe3a. ['enermueckas uHpopmamus u JIHK. Peammzamms
TeHEeTUYeCKOo MHpopManMu B KieTke. [ eHeTHUeCKuil KoJ M ero CBOMCTBa. TpaHCKpUIILUS —



matpuunblii cuaTe3 PHK. Tpancnsanus — 6nocunres 6enka. Dtanbl Tpancusiuud. KogupoBanue
aMUHOKUCIOT. Poib pubocom B GuocunTtese Oernka.

Hexnerounsie ¢opmbel xu3Hu — Bupycel. Mcropusi otkpeitusi Bupyco (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUpPYcoB. bakrepuodaru. bonesnun
pacTeHHi, )KUBOTHBIX U YeJIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nMmyHoznedumTa yenoBeka

(BUY) — Boszoymautenp CIIMJla. OOpartHas TpaHCKPHUIIUA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpauuu:

[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuuer u  cxembl: «Tunbsl nuTaHus», «Metabomuzm»,  «MUTOXOHAPUSY,
«OHepreTuueckuii oomen», «Xnopormacr», «Porocuntes», «Ctpoenue JIHK», «Ctpoenue u
¢yHkunoHUpoBaHUEe TeHa», «CuHTe3 Oenka», «leHernueckuii kon», «Bupyce,
«bakrepnodarn», «Crpoenme wu sku3HeHHBIH mwmka Bupyca CIIMJla, OGaxrtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: moaenu-anumkanuu «Y apoenue JTHK u Tpanckpunus», «brnocuares
6enka», «CTpoeHue KIeTKu», Moaeab cTpykrypsl JTHK.

Tema 5. PasMHoOKeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounblii nukia, WM Ku3HEHHbIM 1Mk kiaetku. MHTepdasza um mwuro3. Ilpoueccsl,
npoTekaromue B uHTEpdaze. Permmmkamms — peakuust marpuyHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBII HaboOp — KapuOTHIl. JIUMIOMIHBIA M TaIUIOMJIHBIA XPOMOCOMHBIE
Habopsl. Xpomatuasl. Llutonoruueckne OCHOBBI pa3MHOXKEHHSI U MHIUBUYaIbHOTO PAa3BUTHS
OpraHU3MOB.

Henenue xierkun — mMuto3. Cragum Mmutosa. [Iporeccel, mpoucxonduiye Ha pa3HbIX
CTaZuAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[IporpamMmmupyemas rudesnb KIETKH — aloInTo3.

@opMbl pa3MHOKEHHUS OpraHuM3MOB: Oecrosoe M monoBoe. Buasl  Gecnosoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJlBOE€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE Pa3MHOKEHUE. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUISA
CEJIEKLIAH.

[TonoBoe pa3MHOXKEHHE, €ro OTINYHUS OT OECIOI0ro.

Meito3. Cranuu Mmeiiosa. IIpoueccsl, mpoucxonsimue Ha craausx Mmeiosa. [loBeagenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii CMbIC U 3HaUEHUE MEH03a.

I'amerorenes — nporecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE XKene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30uj,
AllIeKJIeTKa) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOECHHS SHIEKIETOK U
cnepmaro3onioB. Omtonorsopenue. [lapreHorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Oransl AMOPHOHAIBHOTO PAa3BUTHS Yy TO3BOHOYHBIX >KMBOTHBIX: JApOOJIEHHE, TacTpyJsLus,
opranoretes. [loctamOpruoHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOIO PAa3BUTHS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrennii. OHTOreHe3 IBETKOBOI'O paCTEHUS: CTPOEHUE CEMEHH, CTaANN
pa3BUTHSL.

JdeMoHcTpanum:

Tabmuibl u cxembl: «@OpMBI pa3MHOKEHHS OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pPACTCHUN», «JlelleHHe KIIETKU
Oaktepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMBI», «KIIeTOUHBIA UK,
«Pemmukanus THK», «Mwuto3», «Meio3», «IIpsmoe u Henpsimoe pa3BuTHE», «l ameTOreHes y
MJIEKONIUTAIOIINX U YEJIOBEKa», «OCHOBHBIE CTaJUN OHTOTECHE3a».



ObopynoBanue: MHUKPOCKOI, MHKpomnpenapaTsl «CriepMaTo30ubl MIICKOIHTAIOLIETO,
«Siueknerka miekonurarouiero», «KapuoknHe3 B KIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-anmnKanys «/lenenue knerkny», moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabGopaTropHble U NpaKTHYecKue padoThbl:

JlaboparopHast pabota Ne 4. «HabmoieHue MUTO3a B KJIIETKaX KOHYHKA KOPEITKa JIyKa Ha
FOTOBBIX MUKPOINpENapaTax» J1eMOHCTPALMOHHO.

JlaboparopHast pabora Ne 5. «M3yueHWE CTPOEHHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax» JeMOHCTPALUOHHO. .

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropust pa3BUTHS TeHETHKU. Poib 1muToNIOrMH U
AMOPHOJIOTUU B CTAHOBJICHUU F€HETUKU. BKI1a poCCUMCKUX U 3apyOC)KHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTonbl TEeHETUKH (THUOPHUIIONIOTUYECKUM, UUTOTEHEeTHYECKH, MOJEKYISIpHO-
reHetTudeckuii). OCHOBHBIC T€éHETUYECKHE OHATHS. [ eHeTHYecKass CUMBOJIMKA, HUCIIOJIb3yeMas B
CXeMax CKpellUBaHuM.

3aKOHOMEpPHOCTH  HACJEJOBaHUs IPU3HAKOB, yCTaHOBJIEHHble [. MeHnaenem.
MounorubpunHoe ckpeluBanue. 3aKoH equHo00pa3us TuOpuI0B repBoro nokoieHus. [Ipasuno
JOMHUHHUPOBaHMS. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpugHoe CcKpemMBaHME. 3aKOH HE3aBUCHMOIO  HACJEIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHOPHIHOTO CKPEIIMBaHUA. AHAIH3UPYIOIIEe CKPEIIUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIETIeHHsI TEHOTUIIA OCOOU.

CuernnieHHoe HacleqoBaHue mpu3HakoB. Pabora T. Moprana Mo CHEIUIGHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XPpOMOCOMHAsI TEOPHS HACIEACTBEHHOCTH. | eHeTHUeCKue KapThl.

I'enernka nmosna. XpoMoCOMHOE ompeziesieHue 1mojia. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI.
I'omorameTHple M rereporameTHble OpraHu3Mbl. HacienoBaHue IpU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

N3menunBoCcTh. Buabl M3MEHUMBOCTU: HEHACJIEACTBEHHAss M HAclIeACTBEHHas. Ponb
cCpeapl B HEHACJHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEepUCTHKa  MOAM(PHUKAMOHHON
M3MEHYMBOCTH. BapuanvoHHBIA psii U BapualMOHHas KpuBas. Hopma peakinuum npusHaka.
KonnuecTBeHHBbIE W KayeCTBEHHbIE MpPH3HAKW W WX HopMma peakuuu. CBoiicTBa
MOIU(PUKATTIOHHOW U3MEHUYHUBOCTH.

HacnencTBennas, uiv reHOTUNIUYECKast, ”3MEHYUBOCTh. KOMOWHAaTUBHAS N3MEHYHBOCTb.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOMHATHMBHOW WM3MEHUMBOCTH. MYyTallMOHHAS
n3MeHYNBOCTh. Kiaccudukanus myTranwii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MPUYMHBI MyTaluil. MyTareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOM
m3menunBocty H. . BaBumnosa.

BresepHast HaClneACTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruxka denmoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbI T€HETHKH YEJIOBEKA:
TreHealOTUYeCKul, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJEKYISIpHO-
reHetudecknid. COBpEMEHHOE ONpeNeNIeHHe TEeHOTHUIIA: IOJHOTC€HOMHOE CEKBEHHPOBAHHUE,
TEeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [1[[P-ananusa. HacnenctBenusie 3a0oneBaHus
yelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C HAclHeACTBEHHOM MpPeapacroiokKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTwdeckue ¥ TeHepaTHBHbIE MyTanuu. CTBOJOBBIE KIIETKU.
[TpunHLMIIBI 310pOBOTO 00pa3a >KU3HH, TUArHOCTUKU, MPO(UIAKTUKYA U JICYEHUS T€HETUYECKUX
Oone3nell. MeaMKO-TeHEeTUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHHUE MEAWLMHCKOW TEHETHKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemMoHcTpanum:



[optpetst: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuios.

Tabnuubl 1 cxeMbl: «MOHOTHOPUAHOE CKPEUIMBAHUE U €TI0 IIUTOTCHETUYECKAsi OCHOBAY,
«3aKOH pacHICIUICHHS M €ro IIUTOTEHEeTHYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durunOpumnoe ckpeunBanuey, «l{uTomornyeckue OCHOBBI AWUTHOPUTHOTO CKPEIIHMBAHHS,
«Metio3y, «B3zanmoaeiicTBie ajielibHbIX T€HOBY, «I'eHeTuuecKkrue KapThl PaCTEHUM, JKMBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIJIEHHOTO C IOJOM,
«Kapuotunel demoBeka W JKUBOTHBIX», «Buapl w3MeHuuBOCTHY», «MoauduxkarmoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropay, «'eHeTHKa Tpymmn KpoBu», «MyTamuoHHas
U3MEHUYHUBOCTb.

ObopynoBanue: Mojenu-anmvkanuu «MoHoruOpuaHoe ckpemuBanuey, «HemomHoe
JOMUHUpOBaHHUEY, «JlurnbpunHoe ckpemuBanuey, «llepekpéct XpomMocoM», MHKPOCKON U
MuKpornpenapar «Jlpo3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKPAacKu Tena), repdapuit
«["opox MOCeBHOMY.

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

JlaboparopHas pabota Ne 6. «3yueHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpelIMBaHUs Y APO030(HIIbI HAa TOTOBBIX MUKPOIPEaparaxy. 1eMOHCTPAIIHOHHO.

JlaboparopHas pabota Ne 7. «M3yyenune MoaupuKkanoOHHOW N3MEHYHUBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopatopHass paGora Ne 8. «AHanmu3 MyTanuii y Jpo30¢Quibl Ha TOTOBBIX
MHUKpOIIpenaparax». 1eMOHCTPAMOHHO.

[TpakTuueckas pabora Ne 1. «CocTaBieHue U aHaTU3 POJOCTOBHBIX YEIOBEKAY.

Tema 7. Cesekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekius Kak Hayka U Ipouecc. 3apoxIeHue celeKInu U goMectukanusa. Yuenue H. 1.
BaBunoBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTOoOpas3usi KyJIbTYpHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAIIHUX )KMUBOTHBIX. COpPT, IOPO/AA, LITAMM.

CoBpeMeHHbIE METOJbI CENEKIIMA. MacCOBBIA M WHIWBUIYAJIbHBIA OTOOPHI B CEICKIIUU
pacTeHuii U XuBOTHBIX. OlIeHKa dKcTephepa. BIN3KOPOACTBEHHOE CKpEIIMBaHUE — HHOPHUINHT.
Uucrtas swHusa. CkpenmBaHWe YWCTHIX JIMHWA. ['erepo3uc, winM THOpHUIHAS —CuUA.
HeponctBennoe ckpemmBanne — ayrOpuauHr. Otman€éHHas ruOpuguzaivs U e€  YCHeXH.
N cKyCCTBEHHBI MyTareHe3 W MOJYyYECHHE MOJUILIOUI0B. JIOCTHIKEHHUS! CEJIEKIMH PACTEHHI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorusa kak oTpacib NPOU3BOACTBA. ['€HHAsT HWHKEHEpHUA. IJTalbl CO3JIaHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas wumkenepus. Knetounsie
KyIbTypbl. MUKPOKJIOHATILHOE pa3MHOXKEHHE pacTeHni. KiioHupoBaH#e BBICOKOMIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JTUdeckue mnpobiemsl. MO —
T€HETUYECKU MOAU(PUIIMPOBAHHBIE OPTAHU3MEI.

JleMoHCTpauuu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmumer u cxembl: kapta «lIeHTpBI MPOUCXONKIACHHUS M MHOT000pa3usi KyIbTYPHBIX
pactenuit», «Ilopoabl mOMalIHUX KUBOTHBIXY», «CopTa KYJbTYPHBIX pacTeHHil», «OTaanéHHas
rubpuam3amusy, «Paboter akagemmka M. @. HWeanoBay, «llomumnounus», «OOBEKTHI
ouorexHonorun», «Kierounole KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MYJISDKU IUIOZOB U KOPHEIUIONOB JUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CelbCKOX035ICTBEHHBIE PACTECHUS.

JlabGoparopHble U NpaKkTHYecKue padoThbi:
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Okckypeusi(BupTyainbHas) «OCHOBHbIE METOJbI M JIOCTHKEHHUS CEJICKIMU PACTCHHUH U
JKUBOTHBIX (Ha CEJICKIMOHHYIO CTAHIUIO, IFIEMEHHYIO (pepMy, COPTOUCIBITATENbHBIN y4aCTOK, B
TEIUTMYHOE X035HCTBO, Ta00paTOPHIO arpOYHUBEPCUTETA WITH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBo/nronMOHHAsA OHOJIOTHS.

[IpennocslIku BO3HUKHOBEHMS 3BOJIIOLIMOHHOW TEOpPUH. ODBOJIIOLUOHHAS TEOPUSA U €€
MecTO B OMOJ0rHH. BiMsHrE 3BONMIONIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CuzerenscrBa sBosonMH. llaseoHTONOrMUECKHE: MMOCIENOBATEIBHOCTD IOSBIICHUS
BUJIOB B MAJICOHTOJIOTMYECKOHN JIETONUCH, IepexoaHbie (opMmbl. broreorpaduueckue: cxoacTBo
U paznuuue GayH u Giop MaTepUKOB U OCTPOBOB.

OMOpPHUOIOrHYecKHe: CXOACTBA U pa3ivuus 3MOPHOHOB Pa3HbIX BHUAOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTUYHBIC, PYIUMEHTAPHBIE OpIaHBbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHM3MOB HAcCJEJACTBEHHOCTH U
OCHOBHBIX METa0O0JMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas Tteopus Y. JlapBuna. Ilpennochbulku BO3HUKHOBEHMSI JIapBUHU3MA.
JIBIOKylMe Cuibl  3BOJIIOLMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HeONpeAenEHHas H3MEHUYHMBOCTh, OOpph0a 3a CyIIeCTBOBAaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosonnu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkpossomtonus. [Tonmynsanus kak equHUIA BUA U 3BOJIIOLUY.

JBuxymue cuibl (pakTophl) IBOJIOLKUKA BUJOB B Npupoae. MyTalmoHHbBIN mpolecc U
KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHBIEe BONHBI W Jpeld reHoB. M3omsauus u
MUTpaIus.

EcrecTBeHHbIil 0TOOp — Hampabisttomuil ¢akrtop sBoitoruu. POpMbl €CTECTBEHHOIO
otbopa.

[IpucnocoOaeHHOCTh ~ OpPraHu3MOB  Kak  pe3ynbTaT  dsBoitouuu.  [Ipumepst
IPUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(}03bl ¥ HANOAJANTAIUH.

Bun u BugooOpasoBanue. Kputepuu Buga. OcHOBHblE (OopMbI BUA00OPa30BaHUS:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MaxkpoosBosmonus. @opMbl HBOJIOIUK: (prIeTHdeckas, JTUBEpreHTHasi, KOHBEPreHTHas,
napasuienpHas. HeoOpaTuMoCTh 3BOTIOIHH.

[IpoucxoxaeHne  OT  HeCHEIUAJIM3UpPOBaHHBIX  IpeakoB.  IIporpeccupyromias
crienann3amnus. AJanTUBHAS paIAalus.
JdemMoHcTpanum:

[Toprpetsr: K. JInnnen, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, 3.
I'exkenb, @. Miomnep, A. H. CeBepios.

Tabmuisr u cxembl: «Pa3BuTHe opraHMYeckoro wmupa Ha 3emie», «3apobILIIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CYIIECTBOBaHHEY,
«EctectBennbiii  otb0p», «MHOroOOpaswe CoOpTOB pacTeHuit», «MHoroob6pasue Mopos
YKUBOTHBIXY, «[Tomynsumy, «MyTtanuoHHas U3MEHYUBOCTHY, «ApomMopdo3bI»,
«Mmnoananranuny, «OO0mmas mereHepanusy, «JBwkymue cuiabsl sBomonun», «Kapra-cxema
mapuipyta nyremectBus Y. Jlapsuna», «bopbba 3a cymectBoBanuey, «lIpucnocobieHHOCTD
opranu3MoBy, «I eorpadudeckoe BHI000pa3oBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHE.

Ob6opynoBaHue: KOJUIEKIINS HACEKOMBIX C Pa3TUYHBIMU TUIIAMH OKPAcKH, HAOOp II0I0B
U ceMsH, Kojulekius «[IpuMepsl 3allUTHBIX TNPUCHOCOOIEHUN Y KUBOTHBIX», MOJENb
«OCHOBHbIE HamNpaBJICHUS 3BOJIIOLUUY», O00BEMHAas Mozaenb «CTpoeHHE TOJOBHOTO MO3ra
MO3BOHOYHBIX .
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buoreorpaduyeckas kapra wmupa, KojuleKuus «DOpPMBI COXPAHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», MoJenb anunkauusa «llepekpéct xpoMocom», BIIaXKHbIE Mpenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTHE IATYIIKH», MHUKporpenapar «Jlpozodmna» (HOpMma,
MyTaluuu (GOPMbI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlaboparopnas padota Ne 1. «CpaBHeHue BUAOB 10 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JlaboparopHass pabora Ne 2. «Omnwmcanwe NPUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KM3HU Ha 3emJie.

JloHayuyHble MpEeACTaBIEHUS O 3apOXkKACHUM KU3HU. HayuHble runore3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOMOreHe3 M IMaHCIepMus. XUMUYecKas 3BONIONUS. AOMOTEHHBIM CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE  IOATBEPKICHUE
XUMUYECKOW 3BoJronni. HavganbHabie sTansl Ouonorudyeckoi spomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYP M BOSHHUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
sBOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasButue xu3Hm Ha 3emsie mo 3pam U nepuogam. Karapxeil. Apxeickas u
nporepo3oiickast 9pel. [laneos3oiickas spa U €€ NEpPHOIbI: KEMOPHICKUN, OpPJTOBUKCKHUH,
CUJIypUINCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIM, IEPMCKHIA.

Me3o30iickas 3pa 1 €€ Iepuoabl: TPHACOBBIN, FOPCKUH, MEJIOBOM.

Kaitno3oiickas spa 1 e€ nepuopl: MajJeoreHOBbIN, HEOT€HOBBII, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMara M IeoJorudeckux mpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
pPAcCTUTENBHOIO M XUBOTHOrO MHpa. Apomopdosbl y pacTeHHH U >XKUBOTHBIX. IlosBienwue,
paciBeT ¥ BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema opraHm4ecKkoro Mupa Kak OTpakeHUe BOIIOLMH. OCHOBHBIE CUCTEMATUYECKUE
TpyHIbl OPTaHU3MOB.

OBomronusl  4YenoBeKa. AHTPONOJOTMs KakK Hayka. Pa3BuTue IpencTaBiIeHUl o
IIPOUCXOXKICHNUN YesloBeKa. MeTo bl H3yueHus: anTpornoreHesza. CxoAcTBa U pa3Iuuusl YeloBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuwxymue cuibl  (pakTopbl) aHTpomnoreHe3a. HacnencTBeHHas HW3MEHYUBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJIEHUE OPYIAUM Tpyaa, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAJIONUTEKH, UEIOBEK yMEIbIH,
Yenosek mnpsMoxondmuid, YenoBek Heanaepranbckuil, Yenoek pasymHbii. Haxonxum
HCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

YenoBeueckne pacsl. OCHOBHBbIE OOJIBIIME pachl: eBporeouHas (eBpa3uiickasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAbHAs), MOHTOJOMJHAs  (a3MaTCcKo-aMepukaHckas).  YepTsl
NPUCHOCOOJICHHOCTH TPEACTAaBUTENEH UeNOBEYEeCKUX pac K YCIOBUSM CYIIECTBOBAHMUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemMoHcTpanum:

[Moptpetsr: @. Pean, JI. [lactep, A. N1. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuiet u cxemsbl: «Bo3HukHOBeHHE COMHEYHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PacturenbHas kierka», <«OKuBoTHas kierka», «lIpokapmoTnyeckas KIETKay,
«CoBpeMeHHasl CUCTEMAa OPraHU4YecKoro mMupa», «CpaBHEHUE aHATOMUYECKUX YEPT CTPOEHUS
YyelloBeKa U 4YeIOBEKOOOpas3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTMYECKUX HAXOJOK
IIPEAKOB COBPEMEHHOIO 4eJIOBEKay», «/lpeBHenmune moau», «/lpesHue moau», «llepBbie
COBPEMEHHBIE JIIOIN», «HeroBeuecKre pacoi».

Ob6opynoBanue: Mmymsoku  «lIporcxoxkaenue uenoBeka» (OIOCTBI aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHAepTallblla, KPOMAaHbOHIIA), CIACHKU WM HU300pakeHUsT KaMEHHBIX OpYIUil
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MEePBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPHI, pyOuia, ckpebdia), TeoXpoHOJIOrHIecKasi TaduIa,
KoJuteKuus «®opMbl COXPaHHOCTH UCKOMAEMBbIX )KMBOTHBIX U PaCTECHUI.

JlabopaTopHble U IpaKTHYeCKHe padoThI:

JlaGopaTtopHas pabotalNe 1. «3yueHrne UCKOMaeMbIX OCTATKOB PACTCHHUH W )KMBOTHBIX B
KOJUIEKLIASAX .

Tema 3. Opranusmbl 4 OKpY KalOLas cpejaa.

DKOJIOTHST KaK Hayka. 3aJadyd W paslielbl 3KOJOTHMH. METOJbl 3KOJIOITMYEeCKUX
UCCJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHuST ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYyIIHAs, IOYBEHHa,
BHYTPHUOpPraHU3MEHHasI.

Okonorndeckue (akropel. Kinaccudukanus skomorndeckux (akTopoB: aOMOTHYECKHE,
OMOTHUYECKUE U aHTPOINOreHHbIe. JlelicTBHUE HKOIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbOuotnyeckue  (QakTOphL:  CBET, TEMIEpaTypa, BIAKHOCTh. DoTomepruoanusm.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0noTHYeCKUX (akTopoB. bruojgornueckre puTMbl.

buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJICHCTBUH: KOHKYPCHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaliu3M, KOMMEHCAIU3M
(KBapTHUPAaHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEUTpaidu3M. 3HaueHHEe OWOTHYECKHX
B3aMMOJICHCTBHI [IJIsl CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEpUCTUKU mNomyisiuuv. OCHOBHBbIE IIOKAa3aTeNM IOMYJISIUH:
YHCIEHHOCTh, TIUIOTHOCTb, POXAa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpanus. JuHamuka
YHUCJIEHHOCTH MOMYJISIIUY U €€ PeryJssiusl.

JdemoHcTpanum:

[Toptpetsr: A. I'ym6onbaT, K. ®@. Pynse, O. ['ekkens.

Tabmuie! u cxemsl: kapta «lIpupoansie 3081 3emun», «Cpeabl OOUTaHHSI OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYJISIUU
uHpy30pun-Tyhenbkny», «llumepbie memm».

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlabopatopHas pabora Ne 4. «Mopdonornueckre 0COOCHHOCTH PACTEHHI M3 Pa3HBIX
MeCT OOUTaHUY.

JlabopaTtopHas padota Ne 5. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

ITpaktuyeckas padora Ne 1. «[loxcy€r MIIOTHOCTH MOMYJISALMA Pa3HBIX BUIOB PACTCHUI».

Tema 4. CooOmmecTBa U 3K0JIOTHYECKHE CUCTEMBI.

CoobmiectBo  opraHuzmMoB —  OuoneHo3. CTpykTypel  OHOLIEHO3a:  BHIOBaf,
MPOCTPAHCTBEHHAs, Tpopuueckas (muuieBasi). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

DKoJoruveckre cuctembl (dKocuctembl). [loHATHe 00 SKOcUCTeME U OHOTeOIeHO3e.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopor BemecTB M MOTOK PHEPIUU B IKocucTeMme. Tpoduueckue (MUIIEBHIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE ITOKa3zaTeldM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTWYECKHE MHpPaMHJbL: TPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYUBOCTD, CAMOPETYIIsLUs, pazButue. CyKieccus.

IIpuponHble SKOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMa XBOWHOIO WU
HIMPOKOJIUCTBEHHOTO JIeCa.

AHTpPONIOTEHHBIE KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOosKocucTeMbl. buonornueckoe u
XO03SICTBEHHOE 3HaUY€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak (pakrop yctoldnBocTH s3KocucTeM. CoxpaHeHHe OMOIOrHYecKOro
pazHooOpa3us Ha 3emire.
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Yuenne B. U. Bepranckoro o 6uocdepe. I'panuipl, coctaB u CTpykTypa Omochepsl.
KuBoe BemectBo m ero ¢yHkmuu. OcoOeHHOCTH OMocdepbl Kak TIIOOATBHOM 3KOCHCTEMBI.
JluHamudeckoe paBHOBECUE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotbl BemecTB M OHOr€OXMMHUYECKHE IMKJIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH OHOCchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emum. AHTPONOTCHHBIE HW3MEHEHUsT B Ouocdepe.
['moGanpHBIC YKOJIOTHYECKUE TIPOOIIEMBI.

CocymiectBoBaHue mpupoasl U 4denoBeuecTBa. CoxpaHeHue OMOpazHOOOpa3usi Kak
OCHOBa ycroiumBocT Ouochepsl. OCHOBa palMOHAIBHOTO YIPABICHUS MPHPOTHBIMU
pecypcaMu U UX UCIONb30BaHue. JJOCTHKEeHNs OMOJIOTHU U OXpaHa MPUPOIbIL.

JdemoHcTpaumu:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuups! u cxemsl: «llumesslie nenu», «bruoIeHO3: cocTaB U CTpykTypay, «lIpupoansie
coobmectBay, «llenu mnutanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«JKocuCcTeMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCHUCTeMa XBOMHOro iJeca», «buoueHos
BooéMay, «ArpoueHo3», «lIpuMepHble aHTPONOreHHBIE BO3JACHCTBUS Ha MPUPOIYY,
«BaxHelmme MCTOYHHMKMU 3arpsi3HEHMS BO3JyXa U TIPYHTOBBIX BOI», «llouBa — BakHelInas
cocrapsitoias ouocheps», «DakTopsl qerpaganuu nousy, «I[lapaukossiii 3hdexTy, «PaKkTophl
PaznoaKTHBHOTO 3arpsi3HeHus Onocgepsl», «Obmas cTpykrypa ouocdeps», «Pacrnpoctpanenue
XKU3HU B Ouocdepe», «O30HOBBIN dKkpaH Onocheps», «KpyroBopoT yriepona B 6uochepe»,
«KpyroBopoT a3oTa B mpupoe».

Ob6opynoBanue: MoJeb-anmiuukanusa  «Tunuyasle  OWUOIICHO3BI»,  TrepOapuii
«PactutenpHbie  cooOmiecTBay, Kojulekuuu — «buoneHo3», «BpeguTenu — BakHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapuii U KOJUIEKIIMM pACTeHUH ©  KHUBOTHBIX,
MIPUHAIeKALME K pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buaa, KpacHas kaura Poccuiickoin
®Deneparyu, U300paXKEHUS OXPaHIEMbIX BUJIOB PACTCHU U KHUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHUOJIOI'MX HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

Cormacao ®I'OC COO, ycraHaBauBa[OTCS TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00yJarIUMUCS TIPOrpaMM CPEIHETo O0IIero 00pa3oBaHus: TUYHOCTHBIM, METAIIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pe3yJbTaTOB OCBOECHHUS IpeameTra «buosiorus» BbIIEIEHBI
CIIEIyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKOMN
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPEIECIECHUIO,
HaJIMYMEe MOTHMBAUMU K OOyYeHUIO OHOJIOTWH, IIeJICHANPaBIEHHOE pPa3BUTHE BHYTPECHHHX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOr0 3HaHUS, FOTOBHOCTb M CIIOCOOHOCTH OOY4YarOIIMXCSl PYKOBOACTBOBATHCA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, HPUCYUIUMU  CUCTEME
OHMOJIOTHYECKOTO 00pa30BaHMsl, HAJIMYHE OSKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JIn4HOCTHBIE pe3yabTaTbl OCBOCHUS IpeaMeTa «bHONOorus» ITOCTUTarOTCA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U TYXOBHO-HPABCTBEHHBIMM IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBWIaMH UM HOPMaMHU MOBEJEHHMS U CHOCOOCTBYIOT MpOLECCaM CaMOIO3HAHMS,
CaMOBOCIIMTAHUS M CaMOPA3BUTHs, PA3BUTHsI BHYTPEHHEW INO3WLHH JIMYHOCTH, NATPUOTHU3MA,
YBa)XXEHHsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJa M CTApLIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpEeKHOro  OTHOIIEHHUS K  KyJIbTYpHOMY  HAclIE€QUI0O U  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAKOLIEH cpele.

JIM4HOCTHBIE PE3ybTaThl OCBOEHUS yueOHOTr0 npeaMera «bruonorus» A0IKHbBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTb OOYYAIOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpPHEHTAlUW, ITO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPATULHMOHHBIM IIEHHOCTSAM pPOCCHHMCKOro  OOIlecCTBa,
pacCIIMpPEHNE KU3HEHHOTO ONBITA W ONBITA JAEATEIIBHOCTU B MPOLECCE Pean3alui OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATEIBHOM 1€ATEIBHOCTH, B TOM YHCJIE B YACTH!

1) rpa:kIaHCKOro BOCIMTAHMS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU  OOydarolerocs Kak aKTUBHOIO H
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OS3aHHOCTEH, YBa)KEHUE 3aKOHA H
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH JEATEIbHOCTH MPU CO3JaHUU Y4EOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATENIbHbIX 33/1a4, BBHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO TMO3UIUIO 110 OTHOLICHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBaTh B CBOMX JEHCTBHAX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYyJbTYPHBIMUA HEHHOCTSMHU U COLUAIBHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOIO BBIMOJIHEHUS YYEOHBIX,
MIO3HABATEJIbHBIX M HCCIIENOBATEIbCKUX 3aJa4, YBAXXUTEJIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:
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c(hOPMHUPOBAHHOCTh POCCUNUCKON TPaKIAHCKOW WACHTUYHOCTH, MATPHOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHOM, ropaocTu 3a cBOil Kpail, CBOIO
Ponuny, cBOl A3BIK U KYJIBTYPY, MPOILJIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACIEAHI0 M MaMSITHUKAM IPUPOJBL,
JIoCTHXKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBIIEHHE U Pa3BUTHUE
OMOJOTUY, TOHUMAaHWS 3HAYCHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB TIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uneiiHas  yOexJAEHHOCTh, TOTOBHOCTh K CIyXeHHI0 © 3amuTe (OredecTsa,
OTBETCTBEHHOCTH 32 €r0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHWE AYXOBHBIX [IEHHOCTEH POCCHIICKOT0 Hapo/a;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHIS;

CIOCOOHOCTH OIIEHUBATh CUTYAILIUIO U MPUHUMATh OCO3HAHHBIC PELICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIECHHWE K CBOUM POJUTENSIM, CO3/JIaHMI0 CEMbH HA OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTEW CEeMEWHOM KU3HU B COOTBETCTBHH C TPAIAHUIMSIMH HApOJ0B
Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHKE YMOITMOHAIBHOTO BO3/ICMUCTBUS KUBOM MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJIEHUE MPOSBIIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

S) ¢usuyeckoro BocnUTaHUS, (POPMHPOBAHUS KYJIbTYPbl 310POBbA H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

MOHUMAaHKE U peair3alys 3I0pOBOro U 0e30macHoro odpasa KU3HH (3A0POBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynspHas (Qu3MYeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HUECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHUE I[IEHHOCTH TMPaBWJI WMHIWBUIYaTbHOTO M KOJUIGKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M KU3HU JIFOJICH;

OCO3HAHUE TOCJIEACTBUI U HEMPHTHS BPEIHBIX MPUBBIUEK (YMOTPEeOJICHUS AIKOTOIIs,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0TIO0HE;

FOTOBHOCTh K  aKTUBHOM  JEATENBHOCTH  TEXHOJOIMYECKOM M COLMAIbHOMN
HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IMJIAHUPOBATH M CAMOCTOSITEIHLHO BBIMOJIHATH
TaKylo J1eITeIbHOCTb;

WHTEpPEC K pa3IMuHbIM cepaM MpoPecCHOHATBHONU NeATEILHOCTH, YMEHUE COBEpIIATh
OCO3HAHHEIH BBIOOp Oyaymieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO U CaMOOOpPa30BaHUIO HA MPOTSKECHUU BCEH
KU3HU;

7) 3K0OJI0rM4eCcKOro BOCIMTAHMS:

9KOJIOTHYECKH I1eTIecO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHKY JKU3HH HA 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTUYECKOW KYNBTYPHI: MPUOOpPETEHHE ONbITA IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCIEICTBUH ISl OKPYKaIOIel CpeIbl;
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OCO3HAHME TII00AILHOTO XapaKTepa SKOJIOTUYECKUX MPo0IeM U IyTel UX PeLICHuUs;

CIIOCOOHOCTH UCIOJIb30BaTh NpUOOpeTaeMble IIPU N3Y4YE€HUH OMOJIOTUH 3HAHUS U YMEHUS
OpU pEIICHUH MpOoOJieM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHHEM (cOOI0AeHNE
IIPaBWJI IIOBEIEHUS B IPUPOAC, HANPABICHHBIX HAa COXPAaHEHUE PAaBHOBECHS B JKOCHUCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENPHATHE ACUCTBUM, NMPUHOCSIIUX BpEJ OKpYXKarolled IPUPONHOH cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHUE MOCIEACTBHS IMPeITPUHUMACMbIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJMYue€ Pa3BUTOrO 3KOJIOTMYECKOI'O MBIIUIEHMS, 3KOJIOIMYECKOM KYyJIbTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMMHU B
MIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIbHOM IpaKTHUKE, FOTOBHOCTU K Y4YacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTH KOJIOTNYECKON HAIIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

C(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH MW OOLIECTBEHHOW TIPAKTUKH, OCHOBAaHHOTO Ha JHAJIOTe KYJIBTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHHWE  S3BIKOBOM W  YHUTATEIbCKOM  KYJIbTYpbl KaK  CpEICTBa
B3aMMOJEHCTBHS MEKIY JTHOAbMH U TO3HAHUS MUPA;

MOHUMaHKE CIEeHU(PUKHA OMOJIOTUM KaK HayKd, OCO3HaHHs €€ poiud B (OPMHUPOBAHUM
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpyKarolleM
MUpPE Kak O €IWHCTBE IMpHUPOAbI, 4YeloBeKa M OOIIecTBa, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEN U pelIeHNH MPOoOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTU OHMOJIOTMH Ul COBPEMEHHOM LIMBWIN3ALMU: 00€CTIeYeHUs
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHMH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 I100AJIbHBIX
HKOJIOTHUECKUX Mpo0sieM u oOecrieueHHsl epexo/ia K yCTOHYMBOMY pa3BUTHIO, PAIIMOHAIBHOMY
MCIIOJIb30BAaHUIO IIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOIOTMYECKUX 3HAHUH B LIEJSAX MOBBILICHUs 00MIei
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJ0B IO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJb30BaTh IMOJydaeMble 3HAHUS M aHaIW3a M OOBACHEHHs SBJICHUH
OKpYKAIoIIero MHUpa M NPOUCXOIAIIMX B HEM H3MEHEHUH, yMEHUE JejaTb O0OOCHOBAaHHBIE
3aKJIFOYEHHsS Ha OCHOBE HAy4YHBIX (DAKTOB W MMEIOUIMXCS JAHHBIX C HEJbI0 IMONyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIHO HCIOJBb30BaTh OHOJIOrMYECKHE 3HAHUS Ui PELICHHS
po0JieM B peabHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAaHHE LIEHHOCTU HaYYHOW JEATEIHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHIMBUYyalbHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEpPHIBHOMY OOpa3oBaHHIO M €aMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH IO OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMHU
NOTPeOHOCTAMH.

METANIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3ylbTaThl OCBOCHUSI Y4eOHOTo mpeaMera «BHOoJOorHs BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHMS MHMPOBO33PEHUSI OOYYAIOIIMXCS  MEKIUCIUILIMHAPHbBIE
(MexmpenMeTHbIE) 00IIeHayUHbIE TIOHATHS, OTPAKAIOIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu(uKy METOJI0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS,
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SBJICHHE, TpOIecC, CHCTeMa, HAay4HbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleoBaHUe, HAOIIOJeHNE, W3MEpPEHUe, IKCIEPUMEHT U APYTUX), YHHBEpPCAIbHbIC
yueOHble JeiicTBUs (TO3HaBaTeNbHbIE, KOMMYHUKATUBHBIC, PErYJIATUBHBIC), 00ecreunBaronne
dbopMupoBaHre (QPYHKIIMOHAIBHON I'PaMOTHOCTH U COLIMAIBHOM KOMIIETEHLUH OO0YYaroIuxcs,
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCIUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOU U
COLIMAJIbHON IIPAKTHKE.

MeTtanpeameTHble pe3yNibTaThl OCBOCHUS MPOTpaMMBbl CPETHEro o01iero oopa3oBaHUs
JIOJIKHBI OTPAXKATh:

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOrHYeCKHUeE IeHCTBUS:

CaMOCTOSITENIbHO (DOPMYIMPOBATh M aKTyaJIM3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHUU 3HAHUN MPUEMBI JIOTHUECKOrO MBIIUICHUS (aHamu3a,
CHHTE3a, CpaBHECHHUS, KIACCU(PHUKAIMHA, OOOOIIEHHs), PACKPHIBATh CMBICT OHOJIOTHYECKHX
MOHSTH (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU MOHIATUSIMH);

OINpeAeNATh LU JEeATEIbHOCTH, 3ajaBasi MapamMeTpbl U KPUTEPUM HUX JOCTHXKEHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

HCIOJIb30BaTh OMOJIOTMYECKUE TOHATUSA JUIsl OOBsICHEHMS] (PAKTOB U SIBJICHUM >KUBOM
IPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PacCMaTPUBAEMbIX SIBJICHUSAX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

IPUMEHATh CXEMHO-MO/IEbHbBIE CPEJICTBA JUISl MPE/ICTaBICHUS CYIECTBEHHBIX CBSA3EH U
OTHOIIICHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUYHI pa3HOTrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

pazpabarbiBaTh IJIaH peuieHus MpoOjemMbl C  Y4ETOM aHalu3a HMEIOLIUXCS
MaTepHaJIbHBIX U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHWBATh COOTBETCTBHE PE3YJIbTaTOB IIEJISM,
OLIEHUBATh PUCKH MOCIIEICTBUI 1S TETbHOCTH;

KOOP/JMHUPOBATh M BBHINONHATH PAadOTy B YCIOBUSIX pPEaTbHOTO, BUPTYaIbHOTO W
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KHU3HEHHBIX TTPOOIIEeM.

2) 6a30BbIe HCCIE0BATENBCKHE TeHCTBUS:

BJIa/IETh HaBbIKaMH Y4eOHO-HMCCIIEI0BATENbCKON U MPOEKTHON eATEIbHOCTH, HaBbIKaMU
pasperieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pemeHHsT MPAKTHYECKHX 3a/1a4, MPUMEHEHHIO Pa3IMYHbIX METOAOB TIO3HAHUS;

UCIOJIb30BaTh Pa3IMYHbIE BUABI JESATEIBHOCTH IO IMOJYyYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpPETANNHU, TPEOOPA30BAHUI0 W NMPUMEHEHHIO B YUEOHBIX CHUTYallHAX, B TOM YHUCIE TPH
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POEKTOB;

(dbopMHpOBATh HAYYHBIH THUT MBIIIJICHHS, BIaJIeTh HAYYHOH TEPMHHOJIOTUEH, KITFOYECBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aa4l B 00pa30BATEIbHOW NEATEIHLHOCTH H
KU3HEHHBIX CUTYaLlUsX;

BBISIBJISITH TPUYMHHO-CIECTBEHHBIE CBA3M M AaKTyaJU3WpOBaTh 3a/Jayy, BbLABUTaTh
TUMOTe3y €€ pelleHHs, HaXOAWTh AapryMEHThl Ui JOKa3aTelbCTBA CBOUX YTBEP)KICHHIA,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHHUS;

aHAJTM3UPOBATh IIOJIyYCHHBIE B XOJ€ pELICHHUA 3aJaud pe3ylbTaThl, KPUTUYECKH
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
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JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYILLECTBIIATh 1lieJICHANPaBIECHHBIH MOUCK IEpeHoca CPEeACTB U CHOCOOOB JEHCTBUS B
po(heCcCHOHATLHYIO CPEy;

yYMETh IE€PEHOCUTh 3HAHUS B II03HABATEJIbHYHD U  IPAKTUYECKYI0 oOjacTu
KHU3HEIEATESIHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE WJCH, MpEUIaraTh OPUTHHAIBHBIE MOAXOIbI M PEIICHUs, CTaBUTh
npoOJIeMbl U 33Ja4u, IOMyCKaroIUe aJIbTepHATUBHbIEC PELLICHHUS.

3) paGora ¢ nngopmanmeii:

OPMEHTUPOBATHCS B Pa3IMYHbIX MCTOYHMKAX MH(popMaiuu (Tekcre yuyeOHOro nocoodus,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHUECKUX CIOBapSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIWYHbIX BHJIOB U (opM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(GbopMynMpOBaTh 3ampockl M NPUMEHSTH pa3IM4YHbIE METOABI IPU IMOUCKE U O0TOOpe
Ouonornyeckoit nHMopMaIu, He0OX0IMMOM ISl BBIOJHEHHS y4eOHBIX 3a/1a4;

pUOOpeTaTh OMBIT UCIOJIb30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3TUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY MpeAcTaBIE€HUs OUOJIOTHYECKOM
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJb30BaTh HAYYHBIH S3bIK B KAauyecTBE CpPEACTBa IpU paboTe ¢ OMOIOTHYECKOM
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTU4YeCKHe 3HAKW U CHMBOJIHI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, HCIOJIb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH;

BJaJIeTh HaBbIKAMM pAacllO3HaBaHMS U 3aIIUTHl MHPOpPMALUHU, HH(GOPMALIMOHHON
0€30MacHOCTH JIUYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o61menmue:

OCYILECTBIATH KOMMYHHKAIIMHM BO BCeX c(epax *KU3HH, aKTUBHO y4acTBOBATh B JHAJIOTe
WINA JIUCKYCCUU TI0 CYIIECTBY OOCYXTaeMoOi TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBHICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIIIOJHEHUS TMpe/UlaraéMoil 3ajayd, YYWUTBHIBAaTH HHTEPECHl U
COTJIACOBAHHOCTH TIO3HUIIMH IPYTUX YIACTHUKOB JIAJIOTA HITH TUCKYCCHUH);

pacrio3HaBaTh HeBepOallbHbIe CpeACTBa OOIIEHUS, MOHMMATh 3HAUYE€HUE COLMATbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUST KOH(PIMKTHBIX CUTYaIlUi, YMETh CMATYATh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMHU CITOCOOaMU OOIIEHHS W B3aUMOCHCTBUS, MOHUMATh HAMEPECHUS
JPYTuX JOAEH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOW BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHMsI C HCIIOJIB30BAaHMEM S3bIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1esITeJIbHOCTh:

MOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIUBUAYAJIbHON pabOTHI PU
peleHn: OMONIOTUYECKO MpoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
dhopM B3aUMOJICHCTBUSI IPU PEIICHUH YICOHOW 3a/1a4u;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHUCTBHI C y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 WieHa KOJUIEKTUBA,;

NPUHUMATh LEJIM COBMECTHOH JeSTeNbHOCTH, OPraHU30BBIBATE M KOOPIAMHHUPOBATH
JNEUCTBUA MO €€ TOCTUKEHMIO: COCTAaBIATH IUIAaH ACHCTBUH, paCIpelesiaTh POJH C y4ETOM
MHEHUH yJaCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOM pabOTHI;
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OLIEHUBATh KaUY€CTBO CBOETO BKJIA/Ia ¥ KAXKJIOTO YYaCTHUKA KOMaH/IbI B OOIIUIT pe3yapTar
1o pa3paboTaHHBIM KPUTEPUSIM;

mpeaarath HOBBIC MPOEKTHI, OICHUBATHh HMJIEU C MO3UIUKA HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBISATh IMO3UTHBHOE CTPATETUUYECKOE IOBEJCHHE B pA3IMYHBIX CHUTYaIMX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBiajieHNe YHMBEPCAJIBLHBIMH PEryJisiTUBHBIMU JIeiiCTBUAMM:

1) camoopraHu3anus:

UCIOJIb30BaTh OMOJIOTUYECKHUE 3HAHUS ISl BBIABICHUS NPOOJIEM M WX pEIIeHUs B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUHN IEJIEBBIC M CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEHCTBUSAX M MOCTYIMKAaX MO OTHOIIEHHUIO K >KUBOW MPHPOJE, CBOEMY 3JI0POBBIO M 370POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIFHO OCYILIECTBIISITh MMO3HABATEIbHYIO NESATEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIC 3a7adyd B O00pa30BaTCIIBHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENTLHO COCTABJISAITh TUIAH PEIICHUS TPOOIEMBI C YIETOM UMEIOIINUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOUYTEHUM;

JlaBaTh OIEHKY HOBBIM CHTYAIIHIM;

paciupsaTh paMKHi y4eOHOT0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHUIA;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh MIPHOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIHPOKOW OJPYIUIMH B Pa3HBIX
00JacTsX 3HaHUH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalldsM, BHOCHUTH KOPPEKTHBBHI B JIEATEIHHOCTh, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB LETISIM;

BIIa/IETh HABBIKAMU MO3HABATENHHOM pe(IeKCUU KaK OCO3HAHMS COBEPILAEMBIX IeHCTBUN
¥ MBICIIUTENBHBIX MPOIECCOB, X PE3YJIbTATOB U OCHOBAHMIA, CTIOIH30BATh TPUEMBI pedIIeKCUI
JUTSL OLIEHKU CUTYAIH, BBIOOpAa BEPHOTO PEIICHHUS,

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATh PEIICHUS 110 UX CHIDKECHUIO,

MPUHUMATh MOTHBBI U @pTYMEHTHI JPYTUX TIPU aHAIHU3€E PE3YNIbTaTOB AATEIbHOCTH;

3) npuHATHE Ce0sT M APYTrUX:

MIPUHUMATH ce0sl, MOHUMAas CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U aQpTYMEHTHI IPYTHX IIPH aHAIH3E PE3YIbTaTOB JCITCILHOCTH,

MpU3HABATh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIHH IPYTOro YeOBeKa.

HNPEAMETHBIE PE3YJBbTATHBI

[IpenmerHbie pe3ynbTaThl ocBoeHus nporpaMmbl COO no Ouosiornu Ha 0a30BOM ypOBHE
BKJIIOYAIOT CrielU(HUUecKue s yaeOHoro mpeamera «buosorus» HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JICHCTBUM TIO OCBOCHUIO, HWHTEPHpPETAlMK M MPeoOpa3oBaHUIO 3HAHWUM, BHUBI
JEeSITeILHOCTH TI0 MOJYYSeHHIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHWW B Pa3NIUYHBIX y4EOHBIX
CUTyallusiX, a TaKKe B pEaJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBS3aHHbIX C Owuojorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTABICHBI [0 roJaM 00yUeHHs.

10 KJIACC:
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c(OPMHPOBAHHOCTh 3HAHWUH O MECTE M POJNM OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON IPAaMOTHOCTH YeJIOBEKA JJIs PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJAEPKaHUE OMOJOTMYECKUX TEPMUHOB U NOHATUM: KU3Hb, KIIETKA,
opraHus3M, Mera0osm3M (0OMEH BEIIECTB W IPEBpAIlCHHE DHEPTrUH), TOMEOCTa3
(camoperynsuusi), YpOBHEBass OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOU3BEIEHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jaraTb OWOJIOTHYECKHE TeopuH (KIETOYHAs, XpPOMOCOMHAs, MYyTallMOHHa,
HEHTpajdbHas JorMa MOJEKyIspHoi Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOTr0oOpas3us U MPOUCXOKICHHS KyIbTypHbIX pacteHuil H. U.
BapunoBa), onpeaensTs TpaHUIbI KX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJAaMH HAYYHOI'O NO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBJICHUN, OpraHu3alus H MPOBEICHHE OHOJIOrHYEeCKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TIHIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXAY HCCIIEIyEMbIMU
BEJIMYMHAMU, OOBSICHEHHE TOJYyYEHHBIX PE3yJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIE MTPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIIECTB U
MpeBpalleHus] YHEPruu B KJIETKe, (OTOCHHTE3a, MIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHUS], PA3MHOXKEHUS, WHINBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHSTH MOJIyY€HHbIE 3HAHUS JUIsl OOBSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUM, /ISl IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00eCTIeUeHus
0€30MacCHOCTH CBOEro 3JI0pPOBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOMIOJEHUS HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOTMM U OMOTEXHOJOTHH ISl palliOHAIBHOTO
IPUPOIONOIB30BAHUS;

YMEHHE peniaTh 3JIEMEHTapHble TE€HETHYECKHE 3aJauyd Ha MOHO- U JUTHOpHIIHOE
CKpeIMBaHKe, CLIETUIEHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUTSL TIpe/IcKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMONHITH J1a00paTOpHbIe U MpakTU4Yeckue paboThl, cOOJIIOIATh MpaBuia MpH
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE KPUTHUYECKH OIIEHWBAaTh W HMHTEPIPETUPOBATh MHGPOPMALHIO OHOIOTHYECKOTO
CoJlep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHBIX HWCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepUallbl), ITUYECKHE aCHEKThl COBPEMEHHBIX
HCCIIeIOBAaHUH B OMOJIOTHH, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE€ IHCBMEHHbIE M YCTHBIE COOOLIEHHs, 00001mas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

11 KUIACC:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W POJM OWOJOTMH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PCHUS, O BKJIA/IE POCCUICKHIX U 3apyOeKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE
6I/IOHOFI/II/I, (byHKHHOHaHBHOﬁ TpPaMOTHOCTH YCJIOBCKA IJId PCIICHHUA JKU3HCHHBIX 3a/1a4;

YMEHHE pPACKPBIBATh COJCpKAHWE OWOJOTHYCCKHX TEPMHUHOB W TOHATHI: BUI,
MO YJIALMS, reHo(hoH I, 3BOJIIOLM, JIBIDKYILIHE CHJIBI (paxTopsr) 3BOJIIOLIUY,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BHJI000pa30BaHHUE, DKOJIOTHYECKHE (DAKTOPHI, IKOCHUCTEMA,
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OPOAYLEHThl, KOHCYMEHTBI, pEAYLEHTbl, LENU MUTAaHWUs, OKOJOIMYecKas IHUpamMHiaa,
o6uoreoreHo3, onocdepa;

yMEHHE Wu3jaratb OHOJOrHMuYecKue Teopun (dBomonnoHHas teopus Y. JlapsuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxojactsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMM U myted »Bomrounu A. H. CepeproBa, ydeHus O
6uochepe B. U. BepHajckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIQJIETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTHM: HAOMIOACHUE M OMHCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SIBIECHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEIMYMHAMH, OOBSCHEHHE IIOJIyYE€HHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJbl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIJCIATh CYLIECTBEHHbIE IPHU3HAKK CTPOEHUS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJALUNA, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOr€OLIEHO30B U IKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JCUCTBHUS KOJOTMYECKHX (DaKTOpOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIMU B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUH
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKUX LHKIOB B
ouocdepe;

YMEHHE MPUMEHATH MOIyYeHHbIE 3HAHUS ISl 00BSICHEHUsT OMOJIOTHYECKUX MPOIIECCOB U
SIBJICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€JIbI0 00ecTIedeHus
0€30MacCHOCTH CBOEro 3JI0pPOBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOMIOJEHUS HOPM
IPaMOTHOTO TMOBEJEHHUsI B OKpYXarolleil NpUpOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH
UCIIOJIb30BaHUs JIOCTHKEHU N COBpEMEHHOM OuosI0rNH TUISI paloHaIbLHOrO
IPUPOIONOIIB30BAHUS;

YMEHHE pelaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a7aud, COCTaBIISATh CXEMbl IepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMaX (L[eNH MUTAHUA);

YMEHHE BBINOJIHATH Ja00paTOpHbIE U MpaKTUYECKue padoThl, cOOJII0IaTh MpaBuiIa IpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KpPUTHUYECKH OLEHUBAThb U HHTEPIPETUPOBATh MH(GOPMALMIO OHOJIOTHYECKOIO
COJIepKaHUs, BKJIIOYAOLIYIO ICEBAOHAYYHbIE 3HAHWUSA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW WH(pOpMaNWK, HAYIHO-TIOMYJSPHBIE MaTEpHaNIbl), pPacCMAaTpUBaTh TJIOOATbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ INHCBMEHHbIE M YCTHBIE COOOLIEHHs, 00001mas
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC
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KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
n/n MPOrpaMmbl Bcero Kontpoakseic | LpakTHaeckne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 buonorus xak Hayka 2 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
2 JKuBple cucTeMbl U UX OpraHU3alus 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 8 bubmmorexa LHOK
https://m.edsoo.ru/7f41¢c292
bu6nmoreka [JOK
4 FKHM3HEACATENBHOCTS KIETKH 6 1 https://m.edso00.ru/7f41c292
5 Pa3smHOXeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 bubnnoreka [JOK
OpraHH3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 1 bu6nmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexkuust oprann3MoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEeXHOJIOTHHI https://m.edsoo.ru/7f41¢c292
8 PesepBHOE Bpemst 1 bubmmorexa [IOK
https://m.edso0.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 1



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KJJACC
KosunuecTBO 4acos DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/ S——— Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 06pa3oBATETBHbIC
padoThI padoTsI pecypch
bubnunoreka LIOK
1 JsomoNpoRHAd GHonorAs 9 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 Bu6mmoteka [JOK
3emiie https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OpranusMbl 1 OKpyX aroIIas cpesa S 1 1 https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTUYECKHUE CHCTEMEI 9 bubmiorexa LJOK
m https://m.edsoo.ru/7f41cc74
5 PesepBHOE BpeMs 2 Bubmiorexa LIOK
p p https://m.edso0.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 1



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBaHusi

ChopMHpOBaHHOCTh 3HAHUN O MeCT€ U pOJIM OHOJOTHH B CHCTEME
HAay4yHOTO 3HAHMS ECTCCTBCHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOH KapTHUHBI MHpa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUUCKUX U 3apyOeXHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosnoruy; (QyHKIMOHAIBHON TPaMOTHOCTH 4YeJNOBEKAa I pEelIeHUS
YKU3HEHHBIX 33124

YMeHHe pacKpbiBaTh COAEpKaHMe OMOJOTUYECKUX TEPMHUHOB U MOHSTHM:
KH3Hb, KIIETKA, OPraHU3M; MeTa00Iu3M (0OMEH BEUIECTB U MPEBpAIICHUE
SHEPTHH), TOMEOCTa3 (CaMOPETYJIAIMs), YPOBHEBAsI OpraHU3aIMs >KUBBIX
CUCTEM, CaMOBOCIIPOM3BEACHUE (PEmpOAYKIMs), HACIeACTBEHHOCTb,
U3MCHYUBOCTD, POCT U Pa3BHUTHUC

YMenue wuznarate OHOJIOrMYECKHE TEOpUU (KJIETOYHAasl, XPOMOCOMHas,
MytanuoHHas), 3akonbl (I. Mennens, T. Moprana, H.I. BaBunosa) u
yuyeHusd (0 ULEHTpax MHOroodpasus U THPOUCXOXKIEHUS KYJIbTYPHBIX
pacrennii H.J. BaBuioBa), onpenensTe rpaHHIbl UX NPUMEHUMOCTH K
KUBBIM CHCTEMaM

YMeHue BianeTh METOJaMH HAaydyHOTO TIO3HAaHUS B  OWOJIOTHU
(HaOmroleHHe M OMUCAaHUE JKUBBIX CHCTEM, TPOIECCOB U SIBICHUM;
OpraHmM3alysi ¥  TOpPOBEACHHE  OWOJIIOTMUYECKOTO  JIKCIEPHUMEHTa,
BBIIBHDKCHUE THITOTE3bI; BBIBJICHHE 3aBUCHMOCTH MEXKIY UCCIICyeMBIMU
BEITMYMHAMHU, OOBSICHEHHE TMONYUYEHHBIX PE3YJIbTAaTOB, UCIOIb30BAHHBIX
HAayYHBIX TIOHATHH, TEOPUH M 3aKOHOB; YMEHHUE JIeaTh BBHIBOJBI Ha
OCHOBaHUU MOJTYYCHHBIX PE3YIHLTATOB)

YMeHue BBIACTATH CYIIECTBEHHbIE TPU3HAKU BUPYCOB, KIETOK MPOKAPHOT
U OJYKapuoT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPTaHW3MOB;
OCOOCHHOCTH TIPOIIECCOB OOMEHA BEIIECTB W MPEBpAIICHUS DHEPrUU B
KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO U DHEPreTUYecKoro oOMeHa,
XEMOCHUHTE3a, MHUTO03a, Mei03a, OIUIOAOTBOPEHHUS, Pa3MHOKEHUS,
WHJIMBUIYAIBHOTO PAa3BUTHS OpraHn3ma (OHTOTEHE3)

YMeHue  NOpUMEHSTb  MOJy4YeHHblE  3HAHUS U1 OOBACHEHUs
OMOJIOTUYECKHUX TMPOIECCOB W SIBICHUM, IS MPUHATHS TPAKTHUECKUX
pelieHrnid B TOBCEHEBHOM KH3HU B IeNsx oOecredeHus O0e30MacHOCTH
CBOETO 37I0POBBSI U 3JIOPOBbSI OKPYXKAIOUINX IFOJIEH, COONIOICHUS HOPM
IPaMOTHOTO TOBEJCHUS B OKPYXAaloOIIe MpUPOTHONW cpese; MOHMMaHue
HEO0OXOIMMOCTH HCIIONB30BAHUS JOCTUKCHUI COBPEMEHHOW OMOJIOTHH U
OMOTEXHOJIOTHH JIsl pallMOHAJIBLHOTO MPUPOIONOIB30BaHUS
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YMeHue pemiaTh 3J€MEHTapHble TIE€HETHYECKHE 3aJaud Ha MOHO- U
IUrHOpUAHOE CKpEIUBaHME, CIEIUIEHHOE HAacJIeJOBaHHE; COCTaBIIATh
CXEMbl MOHOTMOPUIHOTO CKpELUBaHMs Ul IpeAcKa3aHus Hacle10BaHUS
IIPU3HAKOB y OPraHU3MOB

YMeHue BBINOJIHATH JIAOOPAaTOPHBIE M MPAKTHYECKUE paboThl, COOMI0IATh
IpaBujia IpH paboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYIOBAHHEM

YMeHHe KpPUTHYECKH OLCHHWBATh M HHTEPIPETUPOBATH HH(POPMAIIHIO
OHMOJIOTUYECKOTO COJIePIKAHMUS, BKIIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHMS W3
pa3au4HbIX HCTOYHHMKOB (CMMUM, HaydHO-TIONYJISApHBICE MaTEPHAJIBI);
ATUYECKHE aCIIEKTHl COBPEMEHHBIX UCCIICIOBAaHUI B OMOJIOTUH, MEIHIINHE,
OHMOTEXHOJIOTHH

10

YMeHue co3gaBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIIEHUS,
0000mmasi OMOJOTUYECKYI0 HH(POPMAIMI0 W3 HECKOJIbKHX HCTOYHHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHATHWHBIN ammapar OHOJIOTUU

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

ChopmupoBaHHOCTh 3HAHUH O MeCTe€ U POIM OHOJOTUU B CHUCTEME
Hay4YHOT'O 3HAHUSl €CTECTBEHHBIX HayK, B (HOPMUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAyYHON KApTUHBI MHpa W HAy4YHOIO MHPOBO33PEHUS; O
BKJIQJIE POCCHUUCKUX W 3apyOeXHBIX Y4YEHBIX-OMOJOTOB B Pa3BUTHE
Oounosnoruy; (QyHKIMOHAIBHON T'PaMOTHOCTH 4YelIOBEKa [UIsl pelleHus
YKU3HEHHBIX 3aJ]1a4

YMeHue packpbiBaTh cojiepaHue OMOJIOTMYECKUX TEPMUHOB U MOHATHI:
BUJ, TOMYNALUS, T€HO(OHM, HBOJIOLMS, IBMXKYIIHME CHIBI ((aKTOphI)
9BOJIIOLIMM,  MPHUCIOCOOJIEHHOCTh  OPraHMW3MOB,  BHUJ000pa3oBaHUE,
9KOJIOTHYECKHE (DAKTOPBI, HKOCHUCTEMA, MPOIYILEHTHI, KOHCYMEHTHI,
peAyLEHTHl, LeNU MUTaHHUs, SKOJOrMuYecKkas NUpaMuja, OHUOreoleHO3,
ounochepa

YMeHue wu3naraTh OWMOIIOTHYECKUE Teopuu (IBOJIONMOHHAS Teopus Y.
HapBI/IHa, CUHTCTHUYCCKAA TCOpHUA BBOJ'IIOI_[I/II/I), 3aKOHBbI 1 3aKOHOMCPHOCTH
(3apogpimeBoro  cxoactBa K.M. bBopa, d4epenoBaHHMs — TIaBHBIX
HarnpaBieHud u mytei sBomonuu A.H. CeseprioBa, ydaenus o 6uochepe
B.U. Bepnanckoro), onpeneisTh TPaHUIBI UX TPUMEHUMOCTH K >KUBBIM
crcTeMam

YMeHue BianeTh METOJAaMH HAydyHOTO TIO3HaHHWS B  OHOJOTHU
(HaOmroleHWe W OMHCAaHWE JKUBBIX CHCTEM, TIPOIECCOB U SBJICHUM;
OpraHm3alysi W  TOPOBEACHHE  OWOJIIOTMUYECKOTO  JIKCIEPUMEHTA,
BBIJIBIKEHUE THIOTE3bI; BHISABICHHE 3aBUCUMOCTH MEXIY MCCIICTYEMbIMU
BEITMYMHAMHU, OOBSICHEHUE TMOJYUEHHBIX PE3YJIbTaTOB, MCIOIB30BAHHBIX
HayYHBIX TIOHSTHI, TEOpUA W 3aKOHOB, YMEHHE JeJaTh BBIBOJLI Ha
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OCHOBAHUU MOJYYEHHBIX PE3YJIHTATOB)

YMeHue BBIICTATH CYIICCTBEHHBIC NMPU3HAKH CTPOCHUS OMOIOTHYECKUX
00BEKTOB: BUIOB, MOMYJISAIHHA, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTEeOIIeHO30B M YKOCUCTEM; OCOOEHHOCTH IIPOIIECCOB HACJIECTBEHHOM
W3MEHYHUBOCTH, €CTECTBEHHOTO orbopa, BU1000pa30BaHUs,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB, ACHCTBHS SKOJOTHYECKUX (PaKTOPOB Ha
OpPraHU3MBbl, TEPEHOCa BEIIECTB M IOTOKA HJHEPIHMH B HKOCHCTEMAX,
AQHTPONOTeHHBIX M3MEHEHHWH B OKOCHUCTEMax CBOEH  MECTHOCTH,
KpYroBOpOTa BEHIECTB M OMOT€OXMMHUYECKHX IIMKIIOB B OHochepe

YMenune IMPUMCHATH IMOJIY4YCHHBIC 3HaHUuA JJIL 00BSICHEHHS
OMOJIOTMYECKUX TPOLIECCOB U SBJIECHUH, Ul NPUHATUS NPAKTUYECKUX
pelIeHii B TIOBCEHEBHOM JKM3HU B LENAX oOecreyeHus Oe301acHOCTH
CBOETO 3/I0POBbsSI U 3/I0POBbSI OKPYXKAIOIIUX JIIOJCH, COOMI0AEHUS HOPM
IPAMOTHOI'O TOBEAECHMS B OKpPYXKAlOLIEH INPUPOIHOM Cpeie; IOHUMaHUe
HEOOXOAMMOCTH HCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOruu
JUISl PAllMOHAJIBHOTO ITPUPOAOIIOIB30BAHUS

VYmenue peliatb J3JICMCHTAPHBIC OuoJI0ruYecKue 3aga4u, COCTaBJIATh
CXCMBI IICPCHOCA BCIICCTB U SHCPIMH B 9KOCUCTEMAX (I_IGHI/I HI/ITaHI/IH)

YMeHue BBINONHATH Ja0OPATOPHBIE U NMPAKTUYECKUE pabOThI, COOI0IATh
IpaBujIa Mpu paboTe ¢ yueOHbIM U 1a00paTOpHBIM 000pYIOBAHUEM

YMeHHe KpUTHUYECKH OLEHUBaThb M MHTEPIPETUPOBaTh HH(OpMAIio
OMOJIOTMYECKOT0 COJIEPIKAaHUS, BKIIIOUAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3nuuHbIX KcTOYHMKOB (CMU, HayyHO-TONYJSIpHBIE MaTepHuallbl);
paccMaTpuBaTh II00albHBIE HKOJOTHMUYECKUE MPOOIEMbl COBPEMEHHOCTH,
(opMHPOBATH IO OTHOLIEHHUIO K HUM COOCTBEHHYIO O3HIIUIO

10

YMeHue co3naBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIIEHUS,
000011ast OMOJIOTHYECKYI0 WH(OpPMAIMI0O U3 HECKOJBKUX HCTOYHHKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapaT OMOJIOTHH




27

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

buonorus xak Hayka

11

buonorus — nayka o >xuBoi npupoje. Pons Ouonoruu B OpMHUPOBAaHUM COBPEMEHHOMN
Hay4YHOH KapTUHBI Mupa. CucTtemMa OHMOIOTHYECKUX HAYK

1.2

Mertoapl TO3HaHUS JKUBOM TpUpoAbl (HAOIIOIEHWE, OSKCIEPHUMEHT, OIHCaHHE,
U3MepeHue, Kiaccuukanus, MOAEIMPOBAHNE, CTATUCTHYECKass 00pabOTKa JAHHBIX)

JKuBnIe cCcTEeMBI U X opranu3anusa

2.1

XKusbie cucrembl (OMOCHCTEMBI) Kak mpeaMeT u3lydeHus Ouonoruu. CBoiicTBa
OMOCUCTEM U UX pa3HOOOpas3ue

2.2

YpoBHUM  oOpraHuzauud  OUMOCHCTEM:  MOJEKYJISIPHO-T€HETHUUECKUH,  KIJIETOUHBIH,
OpraHU3MEHHBIH, MOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XHUMUYECKUH COCTaB U CTPOCHUC KIICTKU

3.1

XUMHUYECKUN COCTaB KJIIETKH. XUMHYECKHUE JJIEMEHTEL: MaKpOd3JIEMEHTBI,
MHKpOdJIEMEHTHI. Boja n MuHepanbHble BeliecTBa. OyHKIMU BOJAbI U MUHEPAIBHBIX
BeIIECTB B KieTke. [loanepkanue ocMOTHYECKOTO OajaHca

3.2

benku. CoctaB u cTpoeHHe O€NKOB. AMHHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHuMble M 3aMEHUMBIE aMHMHOKHCIOTHI. AMHHOKHCIOTHBIH coOcCTaB. YpPOBHHU
CTPYKTYpBI O€JIKOBOW MOJIEKYIBI (TIEpBUYHASI, BTOPHYHAS, TPETUYHAS M YETBEPTHUHAS
CTPYKTypa). XuMHUECKue CBOMCTBa OenkoB. bronornueckue GpyHKIMMU GEITKOB.
®depMeHTHl — Ouosornueckue katanuszaropbl. CTpoeHue (pepMeHTa: akTUBHBIN LIEHTD,
cyoctpatHas crneuupuuHoctb. Kodepmentsl. Butammubl. OTnuuus ¢GepMeHTOB OT
HEOpPraHMYECKUX KaTaJIu3aTOpOB

3.3

VYrneBoabl: MoOHOcaxapuabl (IJIIOK0O3a, pubo3a U JAe30Kcupubo3a), AMcaxapuibl
(caxapo3a, JakTo3a) M  TOJMcaxapuabl  (KpaxMmasl, TJMKOTeH, IIeJUII0JI03a).
Bronornveckne GyHKIINU YTIIEBOIOB.

Jlunuael: TpUraMuepusl, crepouabl, ¢dochommnuasl. I'mapoduasHO-THAPOPOOHBIE
cBoiicTBa. buonornueckune QyHkuuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U
JIMIHO0B KaK HCTOYHUKOB YHEPTUU

3.4

Hyxneunosbsie kucnorsl: JIHK u PHK. HyxieoTuabsl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Ctpoenne u gynkiuu JJHK. Crpoenune u dpynkuun PHK. AT®: crpoenue u

GbyHKIIUU

3.5

[uTonorus — Hayka o kierke. Kierounas Teopusi. MeTopl H3y4eHuUs KIETOK

3.6

Knerka kak menmoctHas >xuBas cucreMa. OOImMe NPU3HAKK KJIETOK: 3aMKHYTas
HapykHass MmeMOpaHa, Mosiekynbl JIHK kak renermueckuil ammapar, cucTeMa CHHTE3a
Oenka

3.7

Tumbl KIETOK: JyKapuoTHYecKass W MpoKapuoTHuecKas. OCOOCHHOCTH CTPOCHHUS
MPOKapUOTHUECKON KiIeTkH. KieTouHas crenka 6akrepuii. CTpoeHHEe SyKapuOTHIYECKOU
KJIeTKH. OCHOBHBIEC OTIMYUS PACTUTEIbHOM, )KUBOTHOM U TPUOHOM KIIETKH
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3.8

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, UX (PYHKIUH.
[Mna3smarudeckas memOpaHa, e€ coiictBa U (yHKiuu. [{uToruiasma u €€ opraHoHbI.
OnHomeMOpaHHBIE OpPraHOMIbI KIETKU: 3HJomIa3martndeckas ceth (OIIC), ammapar
lNonbmxu, mu3ocomsl. [lomyaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHJIPUH, TUTACTUIBL.
[Ipoucxoxxnenre MUTOXOHApPUH U TacTul. Buabl miactun. HememOpanHbie OpraHOHIbI
KJIETKA: pUOOCOMBI, KJIETOUYHBIA LIEHTP, PECHUYKH, KIYTHUKUA. DYHKIUU OPraHou;I0B
KJIETKU. BKirtoueHus

3.9

SAnpo — perynaropueiii ueHtp kietku. CrpoeHue dnapa: saepHas 000JI04Ka,
KapuoIlLIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

H(HSH@I[CHTCJ’IBHOCTB KIJIICTKH

4.1

OOmeH BemiecTB, WM MeTaOONMM3M. AcCCUMWIAIMSA (IJIACTUYECKUM OOMEH) W
IUCCUMWIIALUS  (JHEPreTHYeCKuii OOMEH) — JBE CTOPOHBI EIMHOTO Ipolecca
Metabonu3ma. Tumbel oOMeHa BemecTB: aBTOTPO(HBIH u rerepoTpodHbIit. Poib
(dhepMEeHTOB B 0OMEHE BEIIECTB U MIPEBPANICHUH SHEPTUHU B KIICTKE

4.2

dorocuraTe3. CBetoBas W TemHOBas ¢aszel QorocuHTe3a. Peakmum (oTocuHTE3a.
D¢ddexTuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (HOTOCUHTE3A Ui KU3HU Ha 3emuie. BnusHue
YCIIOBUW Cpeabl Ha (DOTOCHHTE3 W CIOCOOBI TOBBIMICHUS €r0 MPOIYKTHBHOCTH Y
KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCUHTE3UPYIOIHNe OakTepru. 3HAUCHUEe XEMOCHUHTE3a JUIsl )KU3HU Ha
3emiie

4.3

OHepretudeckuii oOMeH B KieTke. PaciiernyieHne BeIECTB, BBIACTICHHE U
AKKyMYJUPOBaHUE SHEPTUU B KJIETKE. DTallbl dHEPreTHUYECKOro oOMeHa. [ mukomus.
bpoxenune u ero Buabl. KuciopoaHoe OKuCIEHHE, WIM KIETOYHOE JbIXaHUE.
O} hEeKTHBHOCTH YPHEPTrETUIECKOTO OOMEHA

4.4

Peakuuu marpuusHoro cuHte3a. ['enermueckas uHpopmanus u JIHK. Peanuzanus
reHeTudeckol wuHdopmanuu B KieTke. ['eHeTHMYeckMil Koa W ero CBOMCTBA.
Tpanckpunuuss — warpuunbiii cunre3 PHK. Tpancnsaumuss — OuocuHTe3 Oenka.
KopaupoBanue amuHokucioT. Posib pubocom B 6uocunTese Oenka

4.5

Heknerounsle ¢opmbel ku3Hu — Bupychl. Hcrtopust otkpeitusi BupycoB ([I.U.
NBanoBckuii).  OCOOEHHOCTH  CTPOEHHS M JKU3HENEATENBHOCTH  BHPYCOB.
bakrepuodaru. bone3snu pacteHuid, )KUBOTHBIX U YEJIOBEKa, BHI3BIBAEMBIE BUPYCAMH.
Bupyc ummynonepunura yenosexka (BUY) — Bo3dyaurens CIIM/a. [Ipodunakruka
pacrpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUN

PasMHOKeHME 1 HHIUBULYAIbHOE PA3BUTHE OPraHU3MOB

5.1

Krnerounsnii muki, uimv KU3HEHHBIA UK kieTku. MHTepdasza u muros. [Iporeccsl,
nporekamomue B uHTepdasze. Perumkanus — peaknuss marpuuHoro cuHresa JHK.
Crtpoenue XpomMocoM. XpOMOCOMHBI Habop — Kkapuotumn. JIUMIOWIHBIA U
TaruIOWIHBI  XPOMOCOMHBIE HaOopbl. XpomaTuabl. lluTomormueckue OCHOBBI
Pa3MHOKEHHUS U UH/IUBUIYATIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenue knetkn — muto3. Craguu mutosa. IIporeccel, mpoucxoadiine Ha pa3HbIX
CTaJuAX MUTO3a. BUOJIOrMYECKUI CMBICT MUTO3a

5.2

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecmojoe U TmojoBoe. Bunuel Oecrnonoro
pa3MHOXXEHHUS: JIeJIeHHEe HaJBOE, I[IOYKOBAHWE OJIHO- M  MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe, BEreTaTHBHOE pa3MHOKEHHE. VICKYCCTBEHHOE KJIOHUpPOBaHHE
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OpraHnu3MoOB, €10 3HAYCHUEC IJIA CCIICKIINHN

5.3

[TonoBoe pa3MHOXEHHUE, €r0 OTINYHUS OT OECITOI0rO.
Metios. Craguu meitosa. [Ipoueccsl, npoucxosnme Ha craausx meiosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buosiornueckuii CMbICI M 3HAYEHUE MEi03a

5.4

I'amerorenes — mpouecc 00pa30BaHUS TMOJIOBBIX KIETOK Y JKUBOTHBIX. [loyoBbie
JKeJle3bl: CEMEHHUKH U suuHUKH. OOpa3oBaHHE W PA3BUTHUE IMOJIOBBIX KJIETOK — ramer
(cmepmaTo3ou, sifliekiieTka) — crepmarorene3 u ooreHe3. OCOOEHHOCTH CTPOCHHUS
ANLIEKJIETOK U criepMaTo3ouaoB. Omnogorsopenue. Ilaprenorenes

5.5

NunuBunyanbHOE pa3BuTHE (OHTOreHe3). DMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Oranbl AMOPUOHAILHOTO Pa3BUTHUA y TMO3BOHOYHBIX JKUBOTHBIX: JIpOOJICHHE,
racTpyJssus, OPTaHOTE€HE3. [TocTamOpuoHaIbHOE pa3BUTHE. Tunbl
MOCTAMOPHUOHANBHOTO PAa3BUTHUS: MPsAMOE, HempsMoe (JIMYMHOYHOE). BiusHue cpemsl
Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.
Poct u pasButue pactenmii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHHU,
CTaJNH Pa3BUTHUSA

HaCJIeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpenmer u 3amaum reHeTuku. Vctopus pa3BuThs IeHETHKH. Bknax poccuiickux u
3apyOexXHbIX YUEHBIX B pa3BUTHE T'€HETUKH. MeTobl FeHETUKHU (TMOPUA0IOrMUECKUM,
LUTOr€HETHUECKUH, MOJIEKYIIpPHO-TeHeTHYeCKUii). OCHOBHbIE T€HETUYECKUE TTOHATHSL.
['eHeTHYeCKass CHMBOJIMKA, HCIIOIb3YEMAsl B CXEMaxX CKPEHIIMBAaHUN

6.2

3aKOHOMEPHOCTH  HACJICZIOBAaHUS  MPU3HAKOB, ycTaHOBICHHbIE [. MeHaenem.
MoOHOTHOPHUIHOE CKpEIMBaHKe. 3aKOH eIMHO00pa3usi THOPUIOB TIEPBOTO MOKOJICHHUS.
[TpaBuno noMuHUpPOBaHUS. 3aKOH paCIIEIIICHUs MPU3HAKOB. [ MMIOTE€3a YUCTOTHI TaMeT.
[TosHOE ¥ HEMOJHOE TOMHUHUPOBAHUE.

JIuruOpugHOe CKpelMBaHWe. 3aKOH HE3aBUCHMOIO HACCJOBaHHMs IPH3HAKOB.
[{uToreHeTMYECKUE  OCHOBBI ~ TUTHOPUAHOTO  CKpEIIMBaHUS.  AHAIU3UPYIOIIEe
CKpeliBanue. VCrmonb30BaHHE aHAIM3MPYIONIETO CKPEHIMBAHUS JUIS ONpEaeICHHUs
FeHOTHIIa 0CO0OHU

6.3

CuernieHHoe HacnefoBaHue mpu3HakoB. Pabora T. Moprana mo cuemieHHOMY
HacJIeJOBaHUIO TeHoB. HapyllleHue clernseHus TeHOB B pe3ysibTaTe KPOCCHHIOBEpPA.
XpoMOCOMHas TEOpUS HACIEACTBEHHOCTH. | eHeTUYEeCKHUEe KapThl.

I'eneruka mona. XpoOMOCOMHOE ONpeAeieHUuE Toya. AYTOCOMBI M TMOJIOBBIE
xpoMocombl. ['omoramerHble W reTeporameTHble opraHusmbl. HacnegoBanue
IMPHU3HAKOB, CICIIJICHHBIX C ITOJIOM

6.4

N3menunBOCTh. BHBI M3MEHUYMBOCTH: HEHACJEACTBEHHAs W HACIEICTBEHHas. Poub
cCpeAbl B HEHACJTEICTBEHHONW M3MEHYMBOCTH. XapaKTepUCTHKa MOIUPHUKAIIMOHHON
W3MEHYMBOCTH. BaprnanMOHHBIN psia W BapuanMoHHas Kpuas. Hopma peaknnn
npu3Haka. KonuuecTBEHHBIE M KAUECTBEHHBIE IPU3HAKM M UX HOpPMa PEaKIHH.
CaoiicTBa MOIM(UKAIIMOHHOW H3MEHYUBOCTH

6.5

HacnencrBennasi,  wiM  reHOTUNMYecKas,  M3MeH4YMBOCTh.  KomOuHaTHBHAA
M3MEHYMBOCTh. Mel03 U MOJI0BOM mpoliecc — OCHOBa KOMOWHATHBHON M3MEHYHUBOCTH.
MytarmonHass W3MEHYMBOCTh. Kiaccudukanus MyTanuii: TEHHBIE XPOMOCOMHBIC,
reHoMHble. YacToTa ¥ TNpUYUHBI MyTauuid. MyrtareHHble (akTopbl. 3aKoH
rOMOJIOTHYECKUX PSAOB B HacleacTBeHHOM n3MeHunBoctu H.M. BaBuiiosa

6.6

I'eneruka uenoBeka. Kapmotun uenoBeka. OCHOBHBIE METOJbI T€HETUKH YEJIOBEKa:
TeHEAJOTHIECKII, OM3HEIIOBBIN, IUTOTCHETHIECKH, OMOXUMUYIECKHI, MOJIEKYIISIPHO-
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TCHETHYECKUH. CoBpeMeHHOE onpeecHue TeHOTHIIA: MTOJITHOTCHOMHOE
CEKBCHHMpPOBaHUE, TECHOTUIUPOBaHHWE, B TOM uuciae ¢ nomoupto [I[P-ananu3a.
HacnenctBennble  3a0osieBaHMS  4YeJIOBEKAa: TEHHbIE  OOJE3HHM, OOJIE3HH  C
HACJICJICTBEHHOU MPEIpacIoioKEHHOCThIO, XpOMOCOMHBIE Oonie3nn. CoOMaTHYeCcKue U
TreHepaTHBHbIC MyTalnuH. [IpUHOMIBI 340pOBOTO 00pa3a >KM3HU, JTUATHOCTHKH,
npoWIAKTUKA W JICUCHHsS TEHETHYeCKMX Ooje3Heil. MeauKo-TeHeTHYECKOoe
KOHCYJIbTUPOBaHKE. 3HAYCHUE MEAUITMHCKONW TeHETUKHU B MPEAOTBPAIICHUN U JICUCHUH
TCHETUYECKUX 3a00JICBaHMI YEIIOBEKA

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenexkuusi Kak Hayka U NpoOIECcC. 3apOoXkIECHUE CENEKIUU U JIOMECTUKALMs. YuyeHUe
H./M. BaBunoBa o 1meHTpax MPOUCXOXKIECHUS U MHOT000pa3usi KyJbTypHBIX PACTCHHIA.
LleHTpbl NPOMCXO0KIEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoja, HTaMM

7.2

CoBpeMeHHbIE METOIBI CENEeKIIMU. MacCOBBI M MHIUBHUAYAIbHBIM OTOOPHI B CEJICKIIMU
pacTeHuil U KUBOTHBIX. OLIEHKa 3KcTepbepa. BIM3KOpPOJICTBEHHOE CKpEIMBaHUE —
uHOpuuHT. Yncras muaus. CKpelnuBaHue YUCTHIX JTUHUHN. ['eTeposuc, niv rudpuaHas
cwia. HeponctBeHHoe ckpeniuBanue — ayroOpuauar. OtnanéHnas rudpuansanus u eé
ycriexu. VCKYCCTBEHHBIM MYyTareHe3 W IOJYyYEHHE MOJHUIUIONIOB. JloCTHKeHus
CEJICKIIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buorexHonorus kak oTpaciib MPOU3BOJACTBA. ['eHHas MH)KEHepHs. OTanbl CO3/aHus
pexomOuHanTtHOH JIHK wu TpaHcreHHbix opranu3moB. KiierouHass wuHXeHepHs.
Kierounsle KynpTypbl. MHKpPOKJIOHAJIBHOE pa3sMHOXKEHHME pacTeHui. KioHupoBaHwue
BBICOKOIIPOJYKTUBHBIX  CEJIBCKOXO3SIMICTBEHHBIX OpPraHU3MOB. OKOJIOTMYECKUE W
stndeckue npodsuemsl. 'MO — reneTndecku MOAUGUIIMPOBAHHBIE OPTraHU3MBI

11 KUIIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHMS

DBOJIOMOHHAS OMOJIOT U

11

DBOITIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzerenscTBa »Bomonuy. [lameoHToNOrMUECKHe: MOCIEAOBATEIBHOCT TTOSBICHHS
BUJIOB B NaJICOHTOJIOTMUECKON JIeTOMHCH, mepexojHble ¢opmbl. buoreorpadpuueckue:
CXOACTBO U paznuuue payH U (Jop MaTEpUKOB M OCTPOBOB. DMOPHOJIOTHYECKUE:
CXO/CTBA M pPAa3NU4usg SMOPHOHOB pa3HbIX BHJIOB I03BOHOYHBIX. CpaBHUTEIHHO-
AHAaTOMHUYCCKHEC: TOMOJIOTUYHBIC, aHAJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBU3MBbI.
MonexkynspHO-OMOXMMHUYECKHE:  CXOJICTBO  MEXaHHM3MOB  HACJEACTBEHHOCTH U
OCHOBHBIX METa0OINYECKUX MyTeH y BCEX OPraHU3MOB

1.2

OpomounonHass Teopuss Y. [apBuna. [Ipennochbliki BO3HMKHOBEHHMS JTapBUHU3MA.
JIBIOKyIIMEe CHJIBI 3BOJIONMM BHJIOB 1O JlapBHHY (M30BITOYHOE pPa3MHOMKEHHE MpPU
OTPaHUYEHHOCTH  PECcypcoB,  HeompeaenéHHass  HW3MEHUYMBOCTb, Oopnba  3a
CYIIIECTBOBAHHE, ECTECTBEHHBIH 0TOOD)

1.3

Cunrernueckass Tteopust dBomonmu  (CTD) wW  OCHOBHBIE €€  IOJIOXKEHHS.
MI/IKpOE)BO.HIOI_II/ISI. HOHyJISII_II/ISI KaK €aAuHHuIa BuJaa U 3BOJIFOIINU
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14

JBuxymiue cuiibl ((pakTopsl) HBOMIOLMK BUIOB B NMpupoze. MyTallMOHHBIN npoliece U
KOMOWHATHBHAs U3MEHUMBOCTH. [lonynsannoHHble BONHB U Apeid renoB. M3omsuus u
murpanus. EcrecTBeHHBI 0OTOOp — HampaBISIFOIMA  (GakTop dBOMOIHMH. DOPMBI
€CTECTBEHHOTO 0TOOA.

[TpucnocoONeHHOCT, ~ OpPraHu3MOB  KaK  pe3ylnbTaT  3Bojtouuu.  [Ipumepsr
npucnoco0IeHni y Opranu3MoB. ApoMOp(O3bl U UANOAANTALIUH.

Bun u BumooOpaszoBanue. Kputepuu Buga. OcHoBHblE (OpMbI BUA000pa30BaHUS:
reorpaguueckoe, 3K0JIOrHIECKOe

1.5

Makpoaosmrorusi. PopMbl IBOIONHH: (DUIETHYECKAs, TUBEPTCHTHASI, KOHBEPTCHTHAS,
napasuienpHas. HeoOpaTuMocTh 3BONIOIHH

Bo3HuKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

2.1

JloHayuHblE  NpEACTaBIEHUS O  3apOXKACHUM  KU3HU. Hayunele  runoressl
BO3HMKHOBEHUS J)KU3HU Ha 3emiie: abMoreHe3 U MaHClepMusi. XUMHUYECKasi SBOIOIIHS.
OKCIEpUMEHTAIBHOE TOATBEPKACHUE XUMHYECKOM H3Boarounu. HauanpHble 3Tambl
Oouonoruueckoi 3pomonuu. ['mnoreza PHK-mupa. IlepBble KJI€TKM M HUX 3BOJIIOLMSL.
PopMUpPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB

2.2

PazButue >xu3Hu Ha 3emsie mo 3pam W TnepuonaMm. Karapxei. Apxeiickas u
npoTtepo3oiickas 3pbl. [laneo3oiickas spa u e€ nepuopl: KeMOPUICKUI, OPJIOBUKCKUM,
CUJTYpUICKUH, JIE€BOHCKHW, KaMEHHOYTOJIbHBIM, MepMCKuil. Me3o3oiickas spa u eé
MIEPUOJIBL: TPUACOBBIN, IOPCKUM, MEIIOBOM.

Kaiino3oiickas spa ¥ €€ mepuoipl: MAJEOr€HOBBI, HEOTN€HOBBIA, AHTPONOTECHOBBIM.
XapakTepucTruKa KJIMMaTa U reoJIOTHUECKUX IpoueccoB. OCHOBHBIE 3Talbl 3BOJIOLNU
pacTUTEIBLHOTO M JKMBOTHOTO Mupa. Apomopdo3bl y pacTeHHl M KUBOTHBIX.
[losiBneHue, paclBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB

2.3

CucremMa  OpraHM4eckoro Mupa Kak  OTpaxkeHue  HBOJOUHH. (OCHOBHBIE
CHUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB

2.4

DBOJIIOIMST  YelloBeKa. AHTpPOIOJIOTHS Kak Hayka. Pa3BuTue TMpeAcTaBICHUN O
MIPOUCXOKICHUH YelloBeKa. MeTo bl u3yueHus: aHTpornoreHe3a. CXoACcTBa U pa3inuns
YeJIOBeKa U )KMUBOTHBIX. CHCTEMAaTHUECKOE MOI0KEHNE YEJIOBEKa.

Juxymme cuibl (pakTopbl) aHTponoreHe3a. HacneiacTBeHHas W3MEHYHMBOCTh U
€CTeCTBeHHBIH 0TOOp. OOIIeCTBEeHHBIM 00pa3 KWU3HH, M3TOTOBJICHUE OPYAHH Tpyna,
MBIIILJIEHUE, PeYb

2.5

OcHOBHBIE CTaAMM M BETBU JBOJIIOIMM YEJIOBEKA: aBCTPAIIONUTEKH, YEIOBEK yMEIbIH,
Yenosek npsmoxoasammii, Yenoek HeaHAepTanbckui, Yenoek pazyMmHbii. Haxonku
UCKOIIaeMBIX OCTAHKOB, BpeMs CYIIECTBOBaHMs, OOJIACTh PACIPOCTPaHEHHUs, OO0BEM
rOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

Yenoseueckne packl. OCHOBHBIE OOJBIIME Pachl: €BPOTICONTHAS (€Bpa3HIICKast ), HETPO-
aBcTpanouHas (dKBaTOpUalbHAsl), MOHTOJIOMIHAs (a3UaTCKO-aMepuKaHcKas). UepTsl
PUCTIOCOOJICHHOCTH TIPEICTABUTENICH YeTIOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHUSI.
EnuncTBO YenoBeueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpy>Karolas cpeia

3.1

DKOJIOTHUS Kak HayKa. 3a;[aq1/1 U pasaciibl  5KOJIOTHH. MCTO,Z[bI 9KOJOTHYCCKHUX
WCCJICIOBaHMM. DKOJOTHYeCKoe MHUpPOoBO33peHue. Cpeapl OOWTaHHS OpPraHU3MOB:
BOJHAsA, HA3CMHO-BO3AyIIIHAsA, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonoruyeckne (akropsl. Knaccupukanus 3xog0oruueckux (GpakropoB: abUOTHYECKHE,
OMOTHYECKHE U aHTPONIOTeHHBIE. JIeliCTBHE IKOTOTHIECKUX (PAaKTOPOB HA OPraHU3MBbI
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3.3

AbGuoTtnueckue  (GakTOpbl: CBET, TeMIepaTypa, BIaXHOCTb. DOTONEPUOAN3M.
[Ipucnocobnennss opraHu3MoOB K JEHCTBHIO aOMOTHYEeCKUX (hakTopoB. bronornyeckue
PUTMBI

3.4

buornueckne Qaxrtopel. Buapl OHOTHYECKMX B3aMMOJEHCTBHIl: KOHKYpPEHIHS,
XUIIHUYECTBO,  MApa3sUTHU3M,  MYTYyalu3M, KOMMEHCAIU3M  (HaxXJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIN3M, HEHTpaau3M. 3HaYeHnEe OMOTHYECKUX B3aUMOICHCTBHIA
JUIS CYIIIECTBOBAHMS OPIaHU3MOB B PHUPOJIHBIX COOOIECTBAX

3.5

OKOJIOTUYECKHE XapaKTEPUCTUKU monyasiuuud. OCHOBHBIE IIOKA3aTeIW IOMYJISALUU:
YHUCJIEHHOCTD, IJIOTHOCTB, POXKAAEMOCTb, CMEPTHOCTD, IIPUPOCT, MUTpauus. JnHaMuka
YUCJIIEHHOCTH IONYJIALMHU U €€ peryJssiuus

COO6H_ICCTBa H 3KOJOTHYCCKHUE CUCTCMBI

4.1

CoobmecTBo  opraHuzmMoB — Owuomeno3. CrTpykTypel OHOIIEHO3a:  BHIOBa,
IpOCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsl-nomuHanTel. CBsi3u B OHOIIEHO3€

4.2

Dkonoruyeckue cuctembl (dKocuctembl). [loHsATHE 00 SKOCHCTEME M OHOreoIeHO3e.
@DyHKIMOHATbHbIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOAYLIEHTbI, KOHCYMEHTBI, PEIyLIEHTHI.
KpyroBopoT BemiecTB M IMOTOK PHEPTUM B dKocHcTeMe. Tpoduueckue (IHUIIEBBIC)
ypoBHH 3KocucTeMbl. Ilumessle nenu u cetu. OCHOBHbBIE NOKA3aTeIM SKOCHUCTEMBI:
OuomMacca, MNPONYKUUSA. OKOJOIMYECKHE MUPAMUJIbL: MPOAYKIUH, YHCIEHHOCTH,
6uomaccel. CBoIcTBa HKOCHUCTEM: YCTOWYMBOCTb, CAMOPETYJSALMs, pPa3BUTHE.
Cyxkueccust

4.3

[Ipupoansie 3KocHUCTEMBI. DKOCHUCTEMBI 03€p M pPEK. DKOCHCTEMa XBOMHOrO WU
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE HKOCUCTEMBI. ATpo3KocHCTEMBI. Y pOoskocucTeMbl. bruonornueckoe u
XO03s5ICTBEHHOE 3HaU€HUE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopaznoobpazue  kak  ¢aktop  ycroiumBoctH  dKkocucteM.  CoxpaHeHwHe
OMOJIOTHYECKOT0 pa3Ho0Opa3us Ha 3emiie

4.4

VYuenue B.M. Bepnanckoro o 6uocdepe. I'paHuisl, coctaB U CTpyKTypa Ouochepsl.
Kupoe BemectBo u ero QyHkuuu. OcobeHHOCTH Ouocdepsl Kak TIi00anbHOU
9KOCHCTeMBI. JJluHamMuyeckoe paBHOBecue U oOpaTHas cBsizb B Onochepe. KpyroBoporst
BEIIECTB M OMOTEOXMMHUYECKHE IHKIBI AJIEMEHTOB (yriiepoja, a3oTa). 30HAIbHOCTh
o6unochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoBeuectB0O B Ouocepe 3eminu. AHTPOINOreHHbIE M3MEHEHHs B Ouocgepe.
['moGasbHBIE PKOJIOTHYECKUE TTPOOTIEMBI.

OcHOBa palMOHAIBHOTO YIPaBJIEHUS NMPUPOIHBIMU PECYypcaMu M HUX HCIOJIb30BaHHUE.
Joctuxenust OMOJIIOTUU U OXpaHa IPHUPOJIbI
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

00si3aTe/IbHbIE YUeOHbIe MATEPHAJIBI I YYeHHKA
* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /Ilox pex.
[Taceunuka B.B., Akinonepnoe o0uiectBo «M3narensctBo «lIpocBemenne»
buonorus, 11 kmacc/ [laceunux B.B., Kamenckuii A.A., Pyonios A.M. u npyrue /ITox pen.
[Taceunuka B.B., Aximonepnoe obmiectBo «M3narensctBo «lIpocsenienner»

MeToanyeckue MaTePHAIbI IS YUUTEIA
bu6mmoreka L{TOK https://m.edsoo.ru/7f41cc74
bubaunorexa LIOK https://m.edsoo.ru/7f41cc74
IBLS. MnTemnekTyanbHas oOpa3oBarenbHas miiaThopma sl yYY4SHUKOB U IeJaroroB ¢
oubnmotekoit oopasoBarenbHOro kKouteHra no ®I'OC. Pexxum nocryna: https://ibls.one/
Uchi.ru. MatepaktuBHas oOpa3zoBarelibHas OHJIalH-IuIaTdopma. hitps://uchi.ru/;
o0y4JaroIue TUCKH, MPE3CHTAIUH .

Iindposbie 06pa3oBaTebHbIE pecypchl H pecypchl cetn UHTepHeET
Uchi.ru. MurepaktuBHas obpa3oBaTenbHas omnaiH-mardopma ; hitps://uchi.ru/, Hosas mkoua.
OmnnaitH-mkona moaroroBk k EI'D mo Bcem npeameram. https://educont.ru/, O6naunas
wiaTGopMa 0TOOpakeHUsT BEPHUPHUIIUPOBAHHOTO MU(POBOTO 0Opa30BaATEIBHOTO KOHTEHTA
cepucoB AO «M3narensctBo «IIpocBemenuey. https://educont.ru/;



https://m.edsoo.ru/7f41cc74
https://ibls.one/
https://uchi.ru/
https://uchi.ru/
https://educont.ru/
https://educont.ru/
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IIpunoxenue
K paboueii mporpamme COO
yuebHoro npenmera «buonorus»

®opMmbl yuyeTa padoyeil NpOorpaMMbl BOCIIUTAHUS
B padoueil nporpamMme 1mo 6MoJIOTHH

Pabouas mporpamma Bocmmtanuss MBOY «COII Ne 21 mum. C.M. Xo0JI0MSHCKOTO»
r. Cumpeporutons peanusyercssi uepe3 HCMOIb30BAHUE BOCHHUTATEIHLHOTO MOTEHIIHAIA
YPOKOB OHonoruu. IT1a paboTa OCyIIECTBISETCS B CASAYIONMX (hopMax:

e noOyxaeHne oOyJaromuxcs CcoOMonaTh Ha YpoKe OOIIENPHHATHIE HOPMBI
MOBE/ICHUS, IpaBWiIa OOIIEHHA CO CTapUMHU (MeJarortueckuMu pabOTHUKAMM) U
CBEpCTHUKAMHU (00y4aroIUMHUCS ), IPUHLUIIBI y4eOHON TUCIUILIMHBI U CAaMOOPraHU3allNY;

® [IpUBJCYECHHE BHUMAHUS OOYy4arOIIMXCA K LEHHOCTHOMY AacleKTy H3Yy4aeMbIX Ha
ypOKax MpeAMETOB, SBJICHHUM, COOBITUH dYepe3: JIEMOHCTpALUI0 O00Yy4arolUMcs MPUMEPOB
OTBETCTBEHHOI'0,  IPaXJAHCKOI'O  IOBEJCHMS,  HPOSIBIECHUS  UYEIOBEKOJIIOOMS U
n00pocepIeYHOCTH; 0OpallleHre BHUMAaHMsI HA HPABCTBEHHbIE aCIIEKThl HAYYHBIX OTKPBITHH,
KOTOpbIE€ H3Y4YalOTCsl B JaHHBIK MOMEHT Ha YpOKe; Ha JesTeleil HaykW, IOJIMTHKOB,
CBSI3aHHBIX C U3YY9aeMbIMHU B JaHHBI MOMEHT T€MaMH, Ha TOT BKJIaJ, KOTOPHIIi OHU BHECIIU B
pa3BUTHE Halled CTpaHbl WU MHpa, NPUMEPbl MX JKU3HU, HAa MOTUBBl HMX IIOCTYIIKOB;
UCIOJIb30BAaHWE Ha YypoKax HH(popMauuy, 3aTparuBarolleldl Ba)KHbIE COLIMAJIbHBIE,
HPaBCTBEHHBIE, STUUECKHE BOIIPOCHI;

® JCNOJb30BAaHUE BOCHHUTATEIBHBIX BO3MOYKHOCTEH COAEpkaHHs ydeOHOro IpenMera
st GOpMUPOBAHHS Y 00YHAFOIIUXCS POCCUICKUX TPAIUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX H
COLMOKYJIBTYPHBIX IIEHHOCTEH uepe3 Moadop COOTBETCTBYIOIIMX TEKCTOB JS M3y4YEeHHS,
MPOOJIEMHBIX CUTYaIUi 17151 00CYK/I€HUS B KJIacCe;

® MHUIMMPOBAHUE OOCYKIEHHUH, BBICKa3bIBAHUH CBOETO MHEHHs, BBIPAOOTKH CBOETO
JIMYHOCTHOT'O OTHOULIEHUS K U3Y4aeMbIM COOBITHUAM, JIUIIAM;

® BKJIIOYEHHE B YPOK MUTPOBBIX MPOLETYP, KOTOPbIE IOMOTAalOT MOAEPKATh MOTHUBALUIO
oOyyaromuxcs K TOJIYYEHUIO 3HAHWH, HaJaKUBAaHUIO MO3UTUBHBIX MEXJINMYHOCTHBIX
OTHOIICHUH B KJacce, [IOMOTal0T YCTaHOBICHHIO TOOpOXKeIaTeabHON aTMOC(EpPhl BO BpeMs
ypOKa;

® MpPUMEHEHHE Ha YyPOKE WHTEPAKTHUBHBIX (HOPM pabOTHL, CTUMYIHPYIOIIUX
MI03HABATEIbHYI0 MOTHBALIMIO 00yUaroIInXCs;

e MpUMEHEHHE TPYNIOBONW paboThl WM PabOTHl B Mapax, KOTOPBIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHTHOM pabOoThl U B3aUMOAEUCTBUIO C APYTUMH 00YUaIOLTUMHUCS;

e BpIOOp M HCHOJB30BAaHME HA YpOKaX METOJOB, METOJMK, OKAa3bIBAIOIINX
BOCIIUTATEIbHOE BO3JIEHCTBUE HA JMYHOCTH B COOTBETCTBUU C BOCIIHUTATENIBHBIM HJIEAJIOM,
LENBI0 U 33/1a4aMU BOCITUTAHHUS;

® VHHUIMHUPOBAHHE M TOJAEPKKA HCCIETOBATEIIbCKONW JIEATENbHOCTH HIKOJbHUKOB B
(hopMe BKITIOUEHHS B YPOK Pa3IUYHbIX MCCIEI0BATENbCKUX 3aJaHUi, YTO 1a€T BO3MOKHOCTh
o0yJaroImumcst IpUoOPECTH HABBIKM CAMOCTOSITENILHOTO PEIISHHs TEOPETHUECKOUTPOOIEMBI,
reHepupoBaHus U O(OpPMIIEHUST COOCTBEHHBIX THUIIOTE3, YBaXXUTEJIBHOTO OTHOIIEHUS K
qy)KUM HJIesIM, TyOJTMYHOTO BBICTYIUICHUS, apTyYMEHTUPOBAHUS U OTCTaWBAaHUS CBOCH TOUKH
3peHMUs;

® YCTAHOBJIEHHE YB)KUTEJIbHBIX, IOBEPUTEIbHBIX, HEPOPMATIHHBIX OTHOIIECHUH MEXIy
YUUTEIEM M YUEHUKAMH, CO3/JaHUE Ha YPOKaX 3MOIMOHAIEHO-KOM(pOPTHOI Cpeibl.



