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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMMmbl MO OHOJIOTHH TEOPETHYECKYIO OCHOBY [IJIS
oTpeieleHUs] MOAX0J0B K (hOPMUPOBAHUIO COJACpKAHUSA Y4yeOHOro MpeaMera
«buonorus» cocraBwiIM: KoHLeNTyalbHble mnojoxeHus OIoC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, coJepKaHusi, pe3yJbTaToB OOy4YEeHHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKH BBITYCKHUKOB, TTOJIOKEHUS 00 OOIUX MENIIX U
MPUHITUIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHETO
obmero oOpazoBanusi B Poccuiickoit denepanuu, a TakXKe IOJIOKEHUS O
cnenuduke OUONIOTUH, €€ 3HaYCHUU B IMIO3HAHUM KUBOW MPUPOJIBI U 00€CTIeUeHUN
CYIIIECTBOBAHMsI YeJoBeuecKoro obmiectBa. COriaacHO HAa3BAHHBIM IOJIOKEHUSIM,
oTIpe/IeTICHBI OCHOBHBIC (DYHKITUH TIPOTPAMMBI TT0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owuonoruu Ja€T TpeACTaBlIeHHE O LelsIX, 00 oOuei
cTparerud OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOYyYalOIIUXCS CpeACTBaMU
yuebHoro mpeamera «buomorus», omnpeneiseT o00s3aTeNnbHOE PEIMETHOE
CONIep)KaHue, €ro CTPYKTypy, paclpelneieHue TIOo pasfelaM U TeMaM,
PEKOMEHIYEMYIO TIOCIEA0BATEIHHOCTh U3YyUEHHUSI yUeOHOTo MaTepuana ¢ yuéTom
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH 00pa30BaATEIHLHOTO
polecca, BO3pacTHbIX 0COOEHHOCTEN 00yUYaroIuXCsl.

B mnporpamme mo OuWoNOrMM Tak)Ke YYHMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JTMIHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (HOPMUPOBAHMM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHOU
NEeSTeIbHOCTH/ YUEOHBIX JEHUCTBUNM OOYy4YaloIMXCSd IO OCBOCHHUIO COJACPIKAHUS
OMOJIOTUYECKOr0 00pa30BaHMUs.

B nporpamme mo 6uonorum (10—11 xmaccel, 6a30BBI YPOBEHB) peaTn30BaH
MPUHITMI TPEEMCTBEHHOCTH B HM3yYeHHWHM Owojoruu, Ojaromaps 4deMy B HeH
MPOCMATPUBAETCS HANPABJICHHOCTh Ha pPa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IEHHOCTHBIX
OpUEHTALIUN JTUYHOCTH, SKOJIOTUYECKOTO MBIILICHUS, PEICTABICHUNA O 3I0pPOBOM
obOpase XM3HU W OCPEKHBIM OTHOIIEHWEM K OKPYXKAIOIIeH MPUPOTHON Cpere.
[ToaToMy Hapsimy ¢ W3ydeHHEM OOIIEeOMOIOTHUECKUX TCOPUH, a TaKKe 3HAHUU O
CTPOCHUU KUBBIX CUCTEM PA3HOrO PaHTa U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOrpaMme MO OUOJIOTHH YACICHO BHUMAHUE MCIOJb30BaHUIO
MOJIYYCHHBIX 3HAHUUN B MMOBCETHEBHOM JKU3HU VISl PEUICHUS MPUKIIATHBIX 3a7a4, B
TOM 4YHCJIE: TMPO(HUIAKTHKYA HACIEACTBEHHBIX 3a00JICBAHMKA YEIIOBEKA, MEIHKO-
TEHETUIECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS 9KOJIOTHICCKU
1[eJ1eCO00pa3HOro TMOBEICHUS B OKpYXKAlOIIed MNpUPOJHON cpele, aHaiu3a
BIIUSIHUS XO3SUCTBEHHOW JESATENBHOCTH 4YEJIOBEKa HAa COCTOSIHUE MPUPOJHBIX U
HCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHUE BHUMAHMSI K MPUKIIATHON HAIIPABICHHOCTH
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yuebHoro npeamera «buosorus» MmpoJuKTOBaHO HEOOXOIMMOCTBIO OOeCHeUeHuUs
YCIIOBUH ISl PEIICHUsI OJTHOW M3 aKTyaJbHBIX 3a7[a4 IKOJLHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpenanonaraer (HOpMHpOBaHHE Y  OOyYaromuxcs
CHOCOOHOCTH aJalTHPOBATHCS K M3MEHEHUSM JMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI0 MHpA.

buonoruss Ha ypoBHE cpemHero o6mero oOpa3oBaHHUS 3aHUMAET Ba)XXHOE
mecto. OHa oOecrieunBaeT (QPOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHpa, paciupsieT U 000O0IIaeT 3HaHUS O KHUBOW IpUpoje, e
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpPraHM3alMd U HBOJIOLUHU, CO3MAET
yCIOBHS  JJIS:  TO3HAHUS  3aKOHOB  JKMBOW  NPUPOABI,  (HOPMUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M Oe3omacHoro obpasza
KHU3HHU, SKOJIOTHYECKOTO MBIIIICHHUS, [ICHHOCTHOTO OTHOIIEHUS K KUBOH MPHUPOJIE
U YEJIOBEKY.

Bounbiioe 3HaueHue OMOJIOTUS UIMEET TaKKe IS PEIICHHUs] BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  oO0mero oOpa3oBaHMs, COLUAIU3ALIU
oOyuatomuxcs. M3yuenune 6uonoruu odecriedynBaeT yCcaoBHs i (GOPMUPOBAHUS
VUHTCIJUICKTYyalIbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KyJIbTYpBhl, CIOCOOCTBYET HMHTErpaluy OHWOJIOTMYECKUX 3HAHWM ¢
NPEJCTAaBICHUSAMHU U3 IPYTUX y4eOHBIX MPEAMETOB, B YACTHOCTH, (GU3UKU, XUMHU
u reorpapuu. Ha3BaHHble MOJOXKEHUS O NpeJHA3HAYEHUHM y4eOHOro IpeamMera
«buosnorus» CcoCTaBUIM OCHOBY JUIsI ONPEICNICHUS MOIXOJ0B K OTOOpY U
CTPYKTYpUPOBAHHUIO €T0 COJACpXaHUs, TMPEACTaBICHHOTO B TMporpamMMme TI0
OMOJIOTHH.

OT10op coxepxanust yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypOCOOOpPa3HOTO MOAXO0/a, B COOTBETCTBUU C
KOTOPBIM OOYyYaloluecs: MOJKHBI OCBOUTH 3HAHMS W YMEHUS, 3HAUMMBIC IS
(dopMupoBaHus O0OIIEH KyJIbTYpbl, ONPEACIAIOIINE aJeKBATHOE IIOBEJICHUE
4eJIOBeKa B OKpY’Karollled IPUPOJIHON cpesie, BOCTPEOOBAHHBIE B MOBCEIHEBHOU
KU3HH M TPAKTHICCKON AesTenpbHOCTH. Oco00€ MECTO B 3TOW CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COICPIKAHMS, KOTOPBIE CIy»KaT OCHOBOH i (POPMUPOBAHUS
NPEACTABICHAM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHUpa U
[ICHHOCTHBIX ~ OPHEHTAlMSX  JIMYHOCTH, CHOCOOCTBYIOIIUMX  TyMaHH3aIHU
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE COJEpXKaHUS y4eOHOro Marepuaia B Mporpamme II0
OMOJNIOTHH OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYCHHS 3HAHUM 00
OTJIMYUTEIBHBIX OCOOEHHOCTSX JKUBOHM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
3BOJIIOLIUU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHoro npeamera «bruonorusp»
BBIJICJICHBI CIICAYIOIINE CoJepKaTebHble THHUU: «bronorus kak Hayka. MeTosl
Hay4yHOTo To3HaHMWs», «KieTka kak Ouonormueckas cucreman, «OpraHu3m Kak
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Oouonoruueckas cucrema», «CuUcTeMa M MHOroo0Opasue OpraHMYecKOro MHupay,
«OBOJIOLUSA KUBOU IPUPOABD?, « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTHY.

Llenp m3yuenust yueOHoro mpemmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUEe  OOYyYaloIUMUCS  3HAHUAMHU O  CTPYKTYPHO-(QYHKIIMOHAJIbHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpEeTEeHUuEe YMEHUU
UCTIONB30BaTh 3TH 3HAHHS [JS TPAMOTHBIX JEHCTBUI B OTHOIICHUU OOBEKTOB
KUBOU MPHUPOIBI M PEIICHUS Pa3IMYHbIX )KU3HEHHBIX MMPOOIIEM.

Joctmxenne 1ienu u3ydeHus: yueOnoro npeamera «buosnorus» Ha 6a3oBoM
YpOBHE 00ECIIEUNBAETCS PELLICHUEM CIEAYIOUINX 3a/1a4:

OCBOEHHE OOYYaIOIIUMUCS CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpUSX,
YUECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIy>KAIIUX OCHOBOMU
s (OpMHUPOBAHUS TIPEACTABICHUN O E€CTECTBEHHO-HAYYHOW KapTHHE MHUPA, O
METOJIaX HAay4YHOTO TMO3HAHMS, CTPOSHUHU, MHOT000pa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEJOBaHUSIX B OMOJIOTUH;

dbopMupoBaHre y OOYYarOMIMXCS TO3HABATENBHBIX, MHTEJUICKTYAIbHBIX U
TBOPYECKUX CIOCOOHOCTEHW B MpoIlecce aHaIMW3a JaHHBIX O MyTSX Pa3BUTUA B
OMOJIOTMHM HAy4YHBIX B3IVISIOB, MW U MOJAXOAOB K H3YYEHHIO >KHUBBIX CHCTEM
Pa3HOI0 YpPOBHS OPraHU3aLUN;

CTaHOBJIEHHME Yy oOOyvarommxcs oOuieil KyjabTyphl, (YHKIMOHAJIbHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHSATH U OLICHUBATH SIBJICHUSI OKPYXKAIOLIETO
MHUpa JKMBOW MPUPOJAbI HA OCHOBAaHUM 3HAHUWA U OMNbITA, IOJYYECHHBIX MpU
U3y4EeHUU OMOJIOTHH;

dopMupoBaHue y OOy4YalOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JESATENIbHOCTA YEJIOBEKAa, Ppa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIIOTUN U arpoOMOTEXHOJIOTHH;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS UYEJIOBEKOM >KMBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOT0 OTHOILIECHUS K HEH, COOMIOACHNS STUUECKUX
HOPM IpU IPOBEICHUN OMOJIOTMYECKUX UCCIEA0OBaHUM;

OCO3HaHUE IIEHHOCTH OWOJOrMYECKUX 3HAHUWM [JIs1 TOBBIIICHUS YPOBHS
IKOJIOTUYECKON KYIBTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

IPUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEHEBHOM KU3HU AJIs
OLICHKH ITOCJIEICTBUI CBOEH AECATENBHOCTH 110 OTHOLLIEHUIO K OKPY’KAIOIIEH Cpelie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME W COONIOJECHHE Mep NPODGUIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oobmero oOpazoBanust «buosnorus», mzydaemas Ha
0a30BOM YpOBHE, SIBJSIETCSI 00s3aTENbHBIM YYEOHBIM INPEAMETOM, BXOJSIIUM B
cocTaB IpeaMeTHOM 06macTi «EcTrecTBeHHO-HAYUHbIE TPEMETHDY.



Jl1st u3ydenusi OMoJoruu Ha 6a30BOM YPOBHE CpEHEro 00111ero oopazoBaHus
oTBoauTCs 68 vacoB: B 10 kiacce — 34 gaca (1 gac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).

COIJEPKXAHUE OBYUEHUSA

10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3pb OMOJIOTHH C OOIIECTBEHHBIMHU, TCXHUICCKUMA U
JIPYTUMH €CTeCTBEHHBIMH HaykKamH, (uiiocodueid, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonornu B GOpPMHUPOBAHUM COBPEMEHHOM HAay4dyHOW KapTHHBI MHpA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTobI TO3HAHUS )KUBOUW TTPUPOABI (HAOIIOEHNE, SKCIIEPUMEHT, OIMCaHNE,
U3MEpeHHe, KiIacCHU(pUKANMsI, MOJCITUPOBAHUE, CTAaTHCTHYECKas 0O0paboTka
JAHHBIX ).

JdemoncTpanumu:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, {x. Yorcon u ®@. Kpuk.

Tabmuibl 1 cXeMbl: «MeTO b TO3HAHUS YKHBOU IMPHUPOJIBD.

JlaGopaTopHble ¥ NpaKTHYeCKUEe PadoThI:

[Ipaktudeckas padora Ne 1. «Mcmonp3oBaHuE pa3IWYHBIX METOJOB MPH
H3yYEeHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. JKuBble cUCTEMBI U X OPTaHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouonorun. Otiamyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U UX pa3sHOoOOpasue. YPOBHU OpraHU3alii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OpPraHU3MEHHBIA, MOMYJISALHUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOT€0IIEeHOTUYECKUH ), OMOChEepHBIIL.

JdemoncTpanun:

Tabmuisl u cxembl: «OCHOBHBIC MPU3HAKU KU3HWY», «YPOBHH OpPTraHU3AINN
YKUBOU TIPUPOIIBI».

O6opynoBanue: mojenb Mojekyisl JITHK.

Tema 3. XuMHUYeCKHH COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKHN COCTaB KIIETKH. XHMHUYECKHE HJIEMEHTBHI: MaKpOAJIEMEHTHI,
MHKPOAJIEMEHTHI. BoJ1a 1 MUHEpabHbIE BEIIECTBA.

OyHKIIMU BOJALI M MHMHEpAJbHBIX BelleCTB B KieTke. llogaepkaHue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe OENKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
HezaMeHnMblie ¥ 3aMEHUMbIE aMUHOKUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYphl OEITKOBOM MOJICKYJIbl (TIEpBUYHAs,, BTOPHYHAS, TpETUYHAS U



YeTBEpTUYHAs CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIIN OEIKOB.

depmeHTHl — Ouosiormdyeckue Kartanusatopel. CTpoenue (epmeHTa:
aKTUBHBIM IIeHTp, cyOcTpartHas crneuuduuHoctb. KodepmeHTsl. Butamunsl.
OT1nnunst epMEHTOB OT HEOPTAHUYECKUX KaTaJIU3aTOPOB.

YrimeBoael:  MOHOcaxapuabl  (TJIFOKO3a, pubo3a W JIe30KCHUpu003a),
aucaxapuibpl  (caxaposa, JakTo3a) W mosMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEeJUTI0J103a). bruonornyeckue (QyHKIMH YIIIEBOOB.

Jlununel:  Tpurmuuepuabl, Gochonunuasl, crepouasl. ['uapoPUIBHO-
ruapodoOHble  cBoMcTBa. buonornueckue @yHkuum gunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykmeotmaer — MoHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuu JJHK. Ctpoenne u ¢pynkuun PHK.
Buaer PHK. AT®: ctpoenue u hyHKIUN.

[MuTosorus — Hayka o kierke. Knerounas teopust — mpuMep B3auMOJIEUCTBUSA
uaei U paKkToB B HAYYHOM MMO3HAHUHU. MeTO/Abl U3YUEHUS KIETKH.

Knerka kak memoctHas >kuBas cuctema. OOIIMe MPU3HAKK KIETOK:
3aMKHyTasi HapykHas MeMOpana, monekynsl JIHK kak reHermyeckuil ammapar,
CUCTEMa CHUHTE3a Oelka.

Tunsl KIETOK: JyKapuoTHyecKas U Mpokapuoruyeckas. OcoOeHHOCTH
CTpOCHHS MpoKapuoTHueckor kieTku. Kmerounas crenka Oakrepuii. CTpoeHue
3YKapUOTUUYECKON KIIETKA. (OCHOBHBIE OTJIMYUA PACTUTEIBHOW, XWBOTHOU U
rpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
¢ynkun. [Inazmatudeckas memOpana, e€ cBoiicTBa u GpyHkiun. L{lutomnnazma u eé
opranousibl. OnHomemOpaHHble opraHouabl kietku: OIIC, ammapar [Nonbmxu,
JI30COMBI. [10IyaBTOHOMHBIE OPraHoOWIbl KJIETKHU: MHUTOXOHIPHHM, ILIACTUIBL.
[TpoucxoxaeHne MHUTOXOHApUA W miacTua. Buasl miactua. HememOpaHHbIE
OpraHOUIBl KJIETKH: PHOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KryTUKHA. QyHKIIMN OPraHONI0B KJIETKH. BKItoueHus.

SAnpo — perynsaTopHslil 1eHTp KieTku. CTpoeHue sipa: sjuepHas 000y0uKa,
KapuoIUIa3Ma, XpOMaTHH, SAIPBIILIKO. XPOMOCOMBI.

TpaHCHOPT BEIIECTB B KIIETKE.

JdemoncTpanun:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lllann, M. llneiiaen, P. Bupxos, J{x.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Juarpammbl:  «PacnpeneneHue XUMHUYECKHX OJJEMEHTOB B HEKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM IIPUPOJEY.



Tabmuupbr u cxembl: «llepuoguyeckass TabiauIla XUMUYECKUX JIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOABIY, «bruocunres 6enka», «CTpoeHHe MONIEKYJIIbI OesKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. [JHK», «Ctpoenue Monexyibl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHHE >KMBOTHOM KIIETKW»,
«CtpoeHne pacTUTENbHON KIETKN», «CTpOEHHE TMPOKAPHUOTHUYECKON KIETKI,
«CTpoeHue spa KIETKN», « Y TIeBOABD, «JIMmuasn.

OOopynioBaHHE: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE I IPOBEICHHUS
HaOIIOJICHUM, HM3MEpPEHUM, HSKCIIEPUMEHTOB, MHUKPOIIpPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIIETOK.

JlaGopaTopHble ¥ NpakTHYecKue padoThI:

JlabopatopHas pabora Ne 1. «M3yueHune KaTaJIUTUYECKOH AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMujIa3bl WU KaTala3bl)y.

Jlabopatopuass pabora Ne 2. «l3ydyeHwe CTpOCHHS KJICTOK pacTEHUH,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax U Mx
OTIMCAHUEY.

Tema 4. /Ku3HeaesITeJIbHOCTDh KJIETKH.

OOMeH BemIeCcTB, I METa00JIM3M. ACCUMUIISIMS (TUTACTUYECKHH OOMEH) |
JUCCUMUJISINIUS (SHEPreTUUeCKUil OOMEH) — JBE CTOPOHBI €IUMHOrO Ipoliecca
MeTtabonu3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB U HHEPTUU B TMOHUMAHUU
MeTabou3ma.

Tumer oOMeHa BemecTB: aBTOTPOQHBIA 1 reTepoTpodHBIA. Poias dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHIH YHEPTUH B KIETKE.

®orocunTte3. CperoBass U TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
¢dorocunteza. IpdhekTuBHOCTh (HOTOCHHTE3a. 3HaUECHUE (POTOCUHTE3A AJIS HKU3ZHU
Ha 3emute. Biusaue ycnoBuii cpenbl Ha (JOTOCHHTE3 W CIIOCOOBI TTOBBIIICHHSI €TO
MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUI.

XeMocHHTe3. XEeMOCHHTE3Upyolne O0akTepuu. 3HaUeHUE XEMOCUHTE3a ISl
YKU3HU Ha 3eMIIe.

DHepreTudeckuii oOMEeH B KIIEeTKe. PaciieruieHne BemiecTB, BBIICICHUE U
aKKyMyJIMPOBAHHE SHEPTUHU B KIETKE. DTalbl SHEPreTuIeckoro oomMena. [ mukomms.
bpoxenne m ero Buapl. KucinopogHoe OKMCIEHHE, WM KIETOYHOE JIBIXaHUE.
OxucnurensHoe GochopunupoBanne. IPGHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiun marpuuHoro cunre3a. ['enernueckas wuHpopmarus u JIHK.
Peanuzanusi renernueckoil wHboOpMaluu B KIETKE. |'€HETHYECKHM KOO U €ro
cBoricTBa. Tpanckpunuus — Matpuunblid cuaTe3 PHK. Tpancisauus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOKuciIoT. Ponb pubocom B
OouocuHTese OenKa.

Hexnerounsie ¢hopmbl sxu3nu — Bupychl. Uctopust otkpeitus Bupycos (1. 1.
NBanoBckuit). (OCOOEHHOCTH CTPOCHHUSI W JKM3HEHHOTO IIMKJIa BHPYCOB.
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bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX M YEJOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedummra yenoseka (BUY) — Bo30yautens CIIN/la.
OOpatHass ~ TpaHCKpHWIIIMS, peBepTa3a W uWHTerpaza. lIpodumakrrka
pacrpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpanumu:

[Toptpetsi: H. K. Konsuos, /1. . UBanoBckuii, K. A. Tumupsizes.

Tabmuubr u cxembl: «Tumbl muTaHus), «Metabommsm», «MUTOXOHAPUSY,
«OHepreTndeckuii oOMen», «Xioportacty, «DorocunTes», «Ctpoenne JIHKY,
«CTtpoeHue u PyHKIIMOHUpPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit Kom,
«Bupyco», «bakrepuodarn», «Ctpoenue u xuzHeHHbIH 1uka Bupyca CIIN/a,
oaktepuodaray, «Permmukanusa [JTHK».

O6opynoBanue: Moaenu-anukanuu «Yapoenue JIHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHHe KIETKU», MoAenb cTpykTypbl JTHK.

Tema S. PazMHOKeHNe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHbIi 1UKJ, WU >KU3HEHHBIM LUK KiIeTku. MHTepdaza U MUTO3.
[Ipomeccrl, mpoTekaromue B wHTepdaze. Pernmkanus — peaknys MaTPUIHOTO
cuateda JIHK. Ctpoenme xpomocomM. XpOMOCOMHBI HabOp — KapUOTHIL
Jumion Heli W TaluUIOWJHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHUJIBI
[{uToslorMyecKrue OCHOBBI PAa3sMHOXEHUS W  HWHIWBUIAYAIbHOIO  Pa3BUTHUA
OPraHU3MOB.

Henenne knerkn — muto3. Craguu murtosa. IIponeccsl, nmpoucxonsmue Ha
PAa3HBIX CTAJIASIX MUTO3a. BHOJIOTMYECKN CMBICT MUATO34.

[Tporpammupyemas rubesnb KISTKU — aromTo3.

@dopMbI pa3sMHOXKEHHSI OPTaHU3MOB: Oecroyioe U moyioBoe. Bupl 6ecnonoro
Pa3MHOKEHUA: JICJICHUE HAABOE, IIOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KJIOHMPOBAHUE
OPraHU3MOB, €r0 3HAYEHUE ISl CEJIEKIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meito3. Cramguu meiio3a. IIponecchl, Npoucxoasdiine Ha CTagusaxX Meno3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. buOmoOrmyeckuid CMBICT H
3HA4YECHUE MEN03a.

["ametorenes — mporecc 0O0pa3oBaHUsI TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sIMYHUKUA. OOpa3oBaHHME W Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[l, SMIEKIIeTKa) — CIEpPMaTOreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHHUS SUIEKIETOK M crepMaro3ounoB. OTUIOA0TBOpEHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBHOE  pa3BUTHE
(omMOpuorenes). Jrarbl SMOPHUOHAIBLHOTO PA3BUTHUSL Y MO3BOHOUYHBIX >KHMBOTHBIX:
npoOieHue, TacTpyysmnus, opraHorere3. [loctaomOpuoHaIbHOE pa3BHUTHE. THIIBI
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NOCTAMOPHUOHAJIBHOTO Pa3BUTUA: MpsMOe, HemnpsiMoe (IMYuHOYHOE). Biusnue
CpeIbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct m pasButue pacreHuil. OHTOreHe3 IBETKOBOIO PACTEHHS: CTPOEHHUE
CEMEHHU, CTaJIUU PA3BUTHA.

JdemoncTpanun:

Tabmumer u cxembl: «DopMbl pa3MHOKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHME Yy [BETKOBBIX pACTEeHUN», «BereratuBHOE pa3sMHOXKEHUE
pactenuit», «Jlenenue kneTku Oaktepuit», «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpoMocombl», «Knerounbiii mukny, «Pemmmkanus JTHK», «Mutosy,
«Menosy», «IIpsmoe n HenpsaMoe pa3BuThe», «['aMeToreHes y MICKONMUTAIOMNX U
yenoBekay, «OCHOBHBIE CTaIMM OHTOTEHE3a.

ObopynoBanue: MHKPOCKOTI, MHKpPONpEnapaTsl «CriepmMaro3ounasl
MJIEKOIIMTAIOIErOy», «SIMIEeKIeTKa MIIEKONUTAIEero», «Kapnoknnes B KieTkax
KOpEIlIKa JIyKa», MAarHWTHas MOJEJNb-allIIMKauus «JleJIeHne KIETKW», MOJEIb
JIHK, Mmozaenb MetadazHoil XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 3. «HaOmroneHue muTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHass padora Ne 4. «M3ydyeHue CTpOEHHS MOJOBBIX KJIETOK Ha
TOTOBBIX MHKpOIpenaparTax».

Tema 6. HacsieacTBeHHOCTh U HK3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agauu revetuku. Mcropus passutus reHeTuku. Posis nuronoruu
U 3MOpHOJIOrMH B CTAHOBJICHMM TE€HETUKU. BKIag poccHHCKUX M 3apyOe’KHBIX
Y4E€HBIX B pa3BUTUE TE€HETUKU. MeToapl TeHeTHUKH (THOPUAOIOTUYECKUH,
LIUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHEeTHYeCKuil). (OCHOBHBIE TI'€HETUYECKUE
NOHATH. ['eHeTnYecKas CUMBOJIMKA, UCIIOIb3yEeMas B CXEMaX CKPEIMBAHUMN.

3aKOHOMEPHOCTH HACJEN0BAHMS IPU3HAKOB, YCTaHOBIEHHbIE I'. Mennenem.
MonoruOpuaHoe CKpelMBaHHe. 3aKOH eIuHO0-00pa3us TUOpUIOB MEPBOTO
nokoneHud. I[IpaBuno AgOMUHMpOBaHMs. 3aKOH pPACLICIUICHHUS IPU3HAKOB.
['unore3a yncroTel ramet. [1oIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JurubpugHoe  CKpellMBaHHWE. 3aKOH  HE3aBUCHUMOIO  HAcClIeJJOBaHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ AUTMOPUIHOTO  CKPEIIHMBAHUA.
AHanuzupytouiee ckpermuBanye. Mcnonap30BaHne aHAIU3UPYIOIIET0 CKPEIIMBAHUS
JUTSL OTIPEAEIIEHHsI TEHOTUIIA OCOOM.

CuerieHHoe  HacnenoBaHue npusHakoB. PabGora T. Moprana 1o
CLCIUICHHOMY HAaCJIEIOBaHMIO IeHOB. HapylieHue cuemieHus TeHOB B pe3yibTare
KPOCCHHI'OBEpA.

XpOMOCOMHAas1 TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKHE KAPTHI.
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['eneTuka mosia. XpOMOCOMHOE ONPEACIICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpoMOCOMBI. ['omMoraMeTrHeie W reTeporaMeTHble opraHu3Mbl. HacnepoBanue
MIPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3menunBOCTh. BUABI N3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Posmp  cpenpl B HEHACHEACTBEHHOW  M3MEHUMBOCTH.  XapaKTEPUCTHKA
MoAU(UKAIMOHHONW U3MEHUYMBOCTH. BapuannoHHbIN psil U BapuallUOHHAS KPUBAs.
Hopma peakumu npuszHaka. KonnyecTBEHHBIE M Ka4YE€CTBCHHBIE MPU3HAKU U HUX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnenctBenHas, Wi TEHOTUIIUYECKAs, HW3MEHYMBOCTh. KomOMHaTHBHAas
U3MEHYUBOCTh. Meio3 U TMOJOBOM MpOIEecC — OCHOBAa KOMOWHATHBHOMU
U3MEHYUBOCTU. MyTanimoHHasi U3MeHUUBOCTh. Kitaccudukanys MmyTaiuii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIC. HacToTa U MpUYUHbI MyTanuil. MyTtareHHble (paKkTophI.
3aKOH r'OMOJIOTMYECKHX PSAOB B HAaclIeACTBEHHOM n3menunBoctu H. Y. Basuiiosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

['enetuka uenoBeka. Kapumorum uenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YeJIOBEKA: T€HEAIOrNYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHYECKHI, OMOXUMHYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHnHOE ONIPENICIICHHE TE€HOTHIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YKCIJIE C IOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJOBEKAa: T'eHHBbIE OO0JE3HHU,
00JIE3HU C HACJEACTBEHHOW MPEepacroiOKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W TreHeparuBHble MyTanuu. (CTBOJOBbIE KIETKU. [IpuHUHAMBI
3JI0pPOBOTO 00pa3a KU3HH, TUATHOCTHKH, TPOPMITAKTUKA U JICUCHUS TeHETHIECKUX
Oose3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYECHHUE MEIUIIMHCKON
TE€HETUKHU B MPEJAOTBPAIEHUH U JICUCHUN TeHETUYECKUX 3a00JI€BaHU YEIOBEKa.

JdemoncTpanumn:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBAaHHE U €T0
IUTOTCHETUYECKAsd OCHOBA», «3aKOH PACHICIUICHUS W €ro IUTOTCHETUYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «J/luruOpumaHOe  CKpEIIMBaHHEY,
«uTomoruyeckue OCHOBBI TUTHOPUITHOTO CKpEILLUBAHUAY, «Metiosy,
«B3anmonenucTBue aUICNbHBIX T€HOB», «l'€HeTHYecKue KapTbl PACTEHHUI,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CLHEIUIEHHOrO ¢ mnosnom», «Kapuotumbel dYenmoBeka ¢ KUBOTHBIX», «Buasl
U3MEHUYUBOCTHY», «MoaudukanrnoHHas HW3MEHUYMBOCTH», «HacmemoBanue pesyc-
dakropay, «I'eHeTrka rpynm KpoBw», « MyTanimoHHas U3MEHUYUBOCTHY.

O6opynoBanue: Mojenu-anmInKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonmnoe nomuHupoBaHue», «JuruOpuaHoe ckpenmBanue», «llepexpécr
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XpOMOCOM», MHUKPOCKON M MuUKpomnpenapar «Jpo3zoduia» (Hopma, MyTauuu
(bOpMBI KPBUTBEB U OKPACKH Tema), repoapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEUIUBaHUS Y APO30(UIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoAM(PUKAIIMOHHON N3MEHUUBOCTH,
ITOCTPOCHUE BAPUALIMOHHOTO PsAIa U BAPUALMOHHON KPHUBOW.

JlabopatopHas padora Ne 7. «AHanmu3 MyTanuii y Ipo30(uiasl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHue M aHalu3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexunsi opranuzmMoB. OCHOBBI O0MOTEXHOJIOTHH.

Cenexkuysl Kak HayKa M IIPOLECC. 3apOXKICHUE CEJIEKUMHA U JTOMECTHKALHS.
VYuyenue H. UW. BaBunoBa 0 1eHTpax TMNPOUCXOXKIACHUS H MHOrooOpasus
KyJIbTYPHBIX pacTeHUW. LIEHTphI MPOMCXOXKIECHHS JOMAIIHUX *XKUBOTHBIX. Copr,
IIOPOJIa, ITaAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCoBBId M MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKLIMN pPAacTeHUl M KMBOTHBIX. OIlleHKa »KcTephepa. BIM3KOpOICTBEHHOE
CKpelmuBaHue — UHOpuauHr. Yucrtas nuHus. CKpelMBaHME YHCTHIX JIMHHM.
['ereposuc, wnu rudpuaHas cuwia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIUHI.
OtnanénHas rtuOpuan3auusa M €€ ycnexu. VCKyCcCTBEHHBIM MyTareHes U
MOJyYEHUE TONUILIONAO0B. JlOCTHKEHHUSI CENEKIMW PACTEHHWM, >KUBOTHBIX W
MHUKPOOPIaHU3MOB.

broTexHOIoruss Kak oTpaciib NMPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTarllbl
co3manusa pexomOunantHo JIHK wu Ttpancrenneix opranu3moB. Kierounas
nHKeHepus. Kierounble KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUU.
KiioHupoBaHue BBICOKOIPOIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

OKOJIOTHYECKHME U JITHYECKUE POOJIEMBI. I'MO -  reHerudecku
MOAU(DUIIIPOBAHHBIE OPTraHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. M. Basuios, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubr 1 cxembl: Kapta «lIeHTpbI MPOUCXOXKACHUS M MHOTro00pas3us
KYJBbTYPHBIX pacTeHui», «[loposbl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTyPHBIX
pactenuit», «Otnanénnas rudpuan3anus», «Padotel akagemuka M. @. MBanosay,
«lonmumnonnus», «OO0beKTl OuoTexHonorun», «KietouHnele KyabTyphl U
KJIOHUpOBaHHe», « KOHCTpyHpOBaHUE U MIEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH IJIOJA0B U KOPHEIIOI0B JUKUX (OPM U KYJIBTYpPHBIX
COpTOB pacTteHuil, repoapuit «CenbCKOX035UCTBEHHbBIE PACTEHUS.
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JlaGopaTopHble ¥ NpakTHYecKue padoThl:

Okckypcuss «OCHOBHBIE METOJBI M JOCTHKECHUSA CEJNEKIMUW PACTCHUW W
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1aOOPATOPHIO
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)Y.

11 KUIACC

Tema 1. IBo/rONMOHHASE OHOJIOTHSA.

[IpennochUikn BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPHUHU. BOJIKOLMOHHAA
Teopusi U €€ MeCTo B OMOJOrMM. BiusHuEe 3BOIIONMOHHON TEOpUM HAa pa3BUTHE
OHMOJIOTHY U APYTHUX HAYK.

CBuzerenscTBa 3BoMOIMU. [lameoHTOMOrMYECKHe: MOCIEI0BATEIbHOCTD
NOSIBJIEHUS BHUJIOB B MAJIEOHTOJOTMYECKOW JIETOMMCH, NEPEXOAHbIE (HOPMBL
Bbuoreorpaguyeckue: cxoncTBo u paziauuue ¢payH u (aop MaTepUKOB U OCTPOBOB.

OMOpHONIOrMUEcKHe: CXOACTBA M pa3iuuus 5MOPHOHOB pa3HbIX BHUJOB
NIO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOIUYHBIE,
pPYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0ONMYECKUX IMyTeH y BCeX
OpraHU3MOB.

OpomonnoHHas teopuss Y. JlapuHa. IIpeanochiiku BO3HUKHOBEHMS
JapBUHM3Ma. JIBWXKyIlME CHUJIbI 3BOJIONUU BUJOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHHUE TMPU OIPAaHUYEHHOCTH PECYPCOB, HEONpENEIEHHAsT W3MEHUYUBOCTD,
00opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIA OTOOD).

Cunrernueckas Teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOJOKEHHUSL.

Mukposomonus. [lonmynsanus kak equHUNA BUJA U SBOJIIOLIHH.

JBwxympe cuibl ((hakTopbl) SBONIONUHA BUIOB B MpUpOJe. MyTallMOHHBIHA
IpOIEeCC M KOMOWHATHBHAS W3MEHUYUBOCTH. llOMynsannoHHBIE BOJTHBI M Apeid
reHoB. M301us 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HamnpaBinsoomuil @gakrop sBomonud. DopMbl
€CTECTBEHHOI'0 0TOOpAa.

[TpucnocoOneHHOCTh OpraHU3MOB KakK pe3yibTaT 3BOJoUMU. [Iprmepbl
MIPUCTIOCOOICHUN y OpraHu3MOB. ApoMopG 036l U UANO-aIANITAIIH.

Bun wu BugoobpazoBanme. Kpurepum Buma. OcHOBHBIE  (POPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIeCcKoe.

Maxkpospomtorsi.  Popmbl  3BosoLMU:  (pUIETHYECKAs, JIUBEPreHTHas,
KOHBEpreHTHasl, napauenbHas. HeoOpaTuMocTh 9BOTIOIUH.

[TpoucxoxieHne OT HecleUHaTM3UpPOBaHHbIX MNpelakoB. [Iporpeccupyromas
crienran3anus. ATanTUBHAs paanalusl.

12



JdemoHncTpanuu:

[Hoptpetsr: K. JIunnen, K. b. Jlamapk, Y. lapsun, B. O. Koanesckui, K. M.
bap, 3. I'ekkenp, @. Mromnep, A. H. Ceepuos.

TaOnu1s! u cxembl: «Pa3BuTHe OpraHMuEcKOro MuUpa Ha 3emiiey», «3apo/bIIn
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbel  OopbOBI  3a
cyliecTBoBaHue», «EcrecTBeHHBI 0TOOPY», «MHOrooOpasne COpTOB pacTEHHIN,
«MHoroo0pasue  mopon  KHBOTHbIX»,  «llomymsuum»,  «MyTauuoHHas
U3MEHYMBOCTE», «Apomopdossl», «Manoananrtamum», «OOmas aereHeparms,
«/IBmxynme cuibl 3Bosmonuu», «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsuna», «boprba 3a cymectBoBaHuey, «IIprucnocoOIeHHOCT OpPraHU3MOBY,
«['eorpaduueckoe BumooOpazoBaHue», « IKOJIOTUIECKOE BUI000PA30BAHUE).

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKH,
HabOp TUIOAOB M CeMsH, Koyuiekuus «l[Ipumephl 3alUTHBIX TPUCIIOCOONCHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBICHUS IBOJIIOLMHN», OObEMHAs MOJEINb
«CTpOoeHHE roJIOBHOTO MO3ra IIO3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, Koyuiekuus «DopmMbl COXPaHHOCTH
VCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wmonenb ammumkanus «llepexpécr
XpOMOCOM», BIIayKHbIE Ipenaparsl «PazButue HacekoMoro», «Pazsurue mArymkm»,
Mukponpenapar «Jlpo3zodpuia» (Hopma, MyTauud (QOpMBI KPbUILEB U OKPACKU
Tena).

JlabopaTtopHble U npakTHYecKne padoThbI:

JlabopatopHass padota Ne 1. «CpaBHeHHE BHUIOB IO MOP(OIOTHIESCKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HHM Ha 3em.ie.

JlonayuHble NpPEACTaBICHUS O 3apOKICHMM >KU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M NaHCHepMus. XHUMHUYECKas
HBOMIONMUS. AOHMOTEHHBIM CUHTE3 OpPraHWYECKHUX BEIIECTB U3 HEOPraHMYECKHX.
OKCIEPUMEHTAIBHOE MMOATBEPKACHUE XUMUYECKON IBOMIONMY. HavanpHbIe 3Tansl
ounonormueckoit »Bomonuu. I'unoresa PHK-mupa. @opmupoBanrne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHUE IPOTOKJIETKU. lIepBble KIETKM M HMX DBOJIIOLMA.
DopMHUpPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Passutne xxn3Hu Ha 3emuie 1o 3pam u nepuojaM. Karapxen. Apxeuckas u
nporepo3oiickas 3pel. llameosolickas 3spa u €€ mMepuoaAbl: KEeMOPHICKHUH,
OPJOBUKCKHUH, CUITYPUUCKUM, TEBOHCKUI, KAMEHHOYTOJIbHBIM, IIEPMCKUM.

Me3o30iicKas 3pa U €€ NePUOAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickass »pa ®W €€ mepuoAbl: MaJCOreHOBBI, HEOICHOBBIM,
AHTPOITOT€HOBBIM.
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XapakTepucTuKa KiIuMaTa M IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl
ABOJIIOLIMM PACTUTEIBLHOTO M >KMBOTHOrO Mupa. Apomopdo3bl y pacTeHHid U
XKUBOTHBIX. [losIBII€HME, paclBET ¥ BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOrO0 MHUpPAa KaK OTpakeHue 3BOIOUAA. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIIBI OPIraHU3MOB.

OBOJIIOLIKA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuil o
IPOUCXOXKJICHUH 4YeJoBeKa. MerToasl u3ydeHHsl aHTpororese3a. CxoicTBa u
paznuyus 4es0BeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEeIIOBEKA.

HBwxymue  cwibl  (paktopel) — aHTpomoreHesa.  HacnenctBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbII 0TOOp. OOmiecTBeHHbII o00pa3 KU3HH,
U3TrOTOBIIEHUE OPYAUN TpyAa, MBILICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU 3BOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UeloBek
yMmeneli, Yenosek mnpsamoxomamui, YenoBek HeanaepTranbckui, Yenosek
pazymHblii. Haxonku HCKOMaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM IOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckue pacel. OCHOBHBIE  OONbIIME  pachl:  €BPOMECOUIHAS
(eBpasmiickasi),  HeErpo-aBCTpalioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3marcko-amepukaHckas).  UepTel  NPUCHOCOOJIEHHOCTHM  MpEACTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMSA. EJMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JdemoncTpanumn:

[Toptpetrsr: ®@. Penn, JI. Ilacrep, A. N. Onapun, C. Mumiep, I'. IOpu, Y.
JlapBuH.

Tabmumpl u cxembl: «Bo3HukHOBeHune CosHEUHOM cucTeMbl», «Pa3zBurue
opraHuyeckoro Mupay», «PacturenbHas kieTka», <«OKUBOTHas  KIETKay,
«IIpokapuornueckas kinertka», «CoBpeMEHHasi CHCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMHYECKHX YEpT CTPOCHUS YEJIOBEKAa U YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTMYECKUX  HAXOAOK  IPEJIKOB
COBPEMEHHOI0 4eJIOBeKa», «JlpeBHenmme moan», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JII0IN», «HemoBeYecKue paco».

O6opynoBaHue: myisiku - «lIpoucxoxaenne — dyenoBeka»  (OKOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTaiblla, KPOMAaHbOHIIA), CICHKUA WU
U300paKeHUsI KaMEHHBIX OpYAHHM MEepBOOBITHOIO YeJIOBeKa (KaMHH-YOMIIEPHI,
pyomma, ckpebna), TEOXpOHOJOTHYECKas Tabnura, KoieKuus «DopMel
COXPaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTCHUID.

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

[TpakTnueckas padora Ne 1. «/3yueHne uckonaemMblx OCTaTKOB PacTEHUN U
YKUBOTHBIX B KOJUICKLIUSX).

14



DKCKypcusi «OBOJIOLUS OPraHUMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBEAUYECKUI My3€eil).

Tema 3. OpranuzMsbl 4 OKpYy:Kalas cpeaa.

OKOJIOTHSI KaK HayKa. 3aau ¥ pa3/iesbl SKOJIOIMU. MeTOoIbl 3KOJIOTUYECKHUX
MCCJIEIOBAHMI. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpeabl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3yIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxomornueckue (aktopel. Kiaccudukamums skoormdeckux  (HakTOpOB:
abuoTnueckue, OMOTUYECKHME M aHTPOINOreHHble. JlelcTBUE HSKOIOTMUECKHUX
(akTOpOB Ha OPraHU3MBbI.

Abuotndeckue (akTOphl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOAN3M.
[IpucniocoOnennst  OpraHU3MOB K  JCUCTBUIO  a0MOTHYECKUX  (HaKTOPOB.
buosmornueckne puTMsl.

buoTtnueckue paxropsl. Buibl OMOTHUECKUX B3aUMOJEHCTBUIN: KOHKYPEHLINS,
XMIHUYECTBO, cUMOMO3 U ero Qopmel. llapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAIM3M (KBapTHUPAHCTBO, HAXJIECOHMUYECTBO). AMEHCAJIN3M, HEUTPATU3M.
3HaueHHe OHMOTMYECKHUX B3aUMOJCUCTBUU JUIsl CYIIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XapaKTEPUCTUKH monysiuud. (OCHOBHBIE IOKa3aTeiau
NOMYJSILUNA: YHMCIEHHOCTh, IIOTHOCTh, POXKJA€MOCTb, CMEPTHOCTB, IPUPOCT,
Murpanus. J[mHaMuka 4uCIeHHOCTH MOMYJISILUU U €€ peryssuus.

JdemoncTpanumn:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmumpl u cxembl: kaptra «lIpuponnsie 30Hb1 3emuan», «Cpelpl 0OUTaHUSA
opranu3sMoB», «®Doronepuoguzm», «llomymsauum», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTH NOMyJSIiK UHQY30pun-Ty penbkm», «[lumessie nenm».

JlaGopaTopHble ¥ NpakTHYecKue padoThI:

JlabopatopHas pabota Ne 3. «Mopdonorudeckue 0COOEHHOCTH PACTEHUN U3
pPa3HBIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[TpakTudeckas padora Ne 2. «[Toacd€T MIOTHOCTH MOMYJIALNI Pa3HBIX BUJIOB
pacTeHUn».

Tema 4. CooOecTBa ¥ 3K0JI0rH4ecKre CUCTEMBI.

Coo0miectBo opranm3MoB — OwuoreHo3. CTpyKTypsl OHOIIEHO3a: BHAOBAS,
IPOCTPAaHCTBEHHAas, Tpoduueckas (mumieBast). Buabl-nomunantel. CBsizu B
ouoneHose.

Okojorudeckue cucteMsl (3kocucteMbl). Ilonste 00 »sKkocucteme u
ounoreoneHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOIYLIEHTHI,
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KOHCYMEHTBI, pEAYLEHThl. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU B 3KOCHCTEME.
Tpoduueckne (NMUILEBBIE) YPOBHU JKOCUCTEMBI. [IuIeBble LENMHM U CETH.
OCHOBHBIE TMOKa3aTeIu HKOCUCTEMBL: Ouomacca, MNPOAYKIUSA. IKOJIOTMYECKUE
OUPaMUJBL  TPOAYKLIMHM, YHUCICHHOCTH, Ouomaccbl. (CBOHCTBA 3KOCHUCTEM:
YCTOMUYMBOCTB, CAMOPETyJIsALysl, pa3Butue. CyKIeccHus.

[IpupoaHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U pEeK. DKOCHCTEMa XBOMHOIO
WJIM [IMPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOr€HHBIE  JKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHUCTEMBI.
Bbuonornueckoe 1 X03sHCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3noobpaszue kak @akTop ycroiunBocTH 3kKocucteM. CoxpaHEeHHE
OMOJIOrHUECcKOTo pa3sHOOOpa3us Ha 3eMIle.

Yuenne B. U. Bepuaackoro o Omochepe. ['panutipl, coctaB m CTPyKTypa
onoceprr. XKuoe BemecTBo m ero ¢yHKiuu. OcobeHHOCTH OMochepsl Kak
rno0agbHOW 3KocucTeMbl. JluHammuueckoe paBHOBecMe U oOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOT€OXMMHUYECKUE LUKIIBI 3JIEMEHTOB (yTiepoJa,
a3oTa). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3eMian. AHTPONIOreHHbIE U3MEHEHUsI B Onocdepe.
['mo0anbHbIE SKOJIOTHYECKUE TPOOTIEMBI.

CocyiecTBoBaHMe IIPUPOABI 17} YeJIOBEYECTBA. CoxpaHeHune
Oropa3zHoo0pa3us Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
YIOPABJICHUS TPUPOIHBIMU pECypcaMM U HX HCHONb30BaHue. JlocTuxkeHus
OMOJIOTMH U OXpaHa MPUPOIBI.

JdemoncTpanumu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmumer u cxemsl: «[luieBsie nenn», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupognsie coobmectBa», «llennm nuranus», «IKoJoruyeckas NUPaMUIay,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « DKOocUCcTeEMA
XBOWHOTrO  Jjeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JCUCTBHS HAa NOpUPOAY», «BaxkHEHMIIME HMCTOYHHKHU
3arpsi3HEHMs BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHeilIIasi cocTaBisioIIas
ouocheps», «PakTopbl Aerpaganuu nousBy», «llapHukoBelil 3Qdpex», «DakTopbl
PaIMOAaKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas cTpykTypa Ouocheps»,
«PacnpocTpanenue xu3HH B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOIE».

OobopynoBaHue: Mojenb-anminkanus «TUnuuHble OHOLEHO3bD», repbapuii
«PacturensHble cooluiecTBa», kouiekuun «buouenosy, «Bpenurenu BakHenmmx
CEJIbCKOXO035UCTBEHHBIX KyJIbTYpP», TepOapuu U KOJJIEKIUU PACTEHUN U )KUBOTHBIX,
OpUHAAICKAIIME K PAa3HbIM 3KOJIOTMUECKMM TIpynmnaMm oJHOro Buja, KpacHas
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kaura Poccuiickoit @eneparu, M300paKeHUs] OXPaHSIEMbIX BHJIOB PACTCHHUM U
KUBOTHBIX.
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INDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBalTCS TpeOOBaHUS K pe3yibTraTaM
OCBOCHMs  OOydaroUIMMHCA HpOrpaMM  CpEeJHEero oomero oOpa3oBaHMA:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS mpeamera «buonorus»
BBIJICJICHBI CIICAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYJArONTUMUCS POCCHUHCKON
rPaXKJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOINpE/IENICHNUI0, HaJlu4yhe MOTHUBAMM K  OOy4YeHHI0  OHOJOoruw,
[[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTU HA OCHOBE
KJIFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUS OHOIOTHYECKOTO
3HAHMSI, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIINUXCSl PYKOBOJCTBOBATHCS B CBOCH
JEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAMH, MPUCYIIUMH CUCTEME
OMOJOTHYECKOTO  O0pa3oBaHus, HAJIUYUE HSKOJOTMYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUThH 1IEJIM U CTPOUTD KU3HEHHBIC IJIAHBI.

JIMyHOCTHBIE pE3yJIbTaThl OCBOCHHS MpeameTa «buonorus» JoCTUraroTcs B
€AMHCTBE YYEOHOM U BOCIHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUMCKUMHU COLMOKYJIBTYPHBIMU, UICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIAaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TMIpOllIECCaM CaMOIO3HAHUS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHSA, PpA3BUTHS BHYTPEHHEHW MO3WUIMU JIMYHOCTH, NATPUOTHU3MA,
YBXKEHHUS K 3aKOHY WM IMPABOMOPSAKY, YEIOBEKY TPY/Ja U CTaplIEMy IOKOJEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACICIUIO U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoxa Poccuiickoirn denepauuu, mpupone u
OKPYKaroUIEH cpere.

JInyHOCTHBIE pE3yibTaThl OCBOEHUSI yueOHOro mpeamera «buosorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYAIOIIUXCSl PYKOBOJICTBOBATHCS
copMUpPOBAaHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACHIUPEHUE KU3HEHHOTO
ONBITA U OMbITA JIESITEIBHOCTH B MPOILECCE PEaM3allMi OCHOBHBIX HAIPaBJICHUMN
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:
c(hOpMUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YUYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJICHA POCCHHCKOTO OOIIECTBA;
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OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M TMO3HABATENBbHBIX 3a/1a4, BBITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACIATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€

YMEHUE YYHUTHIBATh B CBOMX JCUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSMU, KYJIbTYPHBIMHU LIEHHOCTSMHU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABaTEIbHBIX H HCCIICIOBATECIBLCKUX 3a7a4, YBaKHTEIHHOTO
OTHOIIEHUS K MHCHHIO OINMOHEHTOB TPHU OOCYXICHHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNUCKOM TPaXKIaHCKON UICHTUYHOCTH, MAaTPUOTU3MA,
YBaKEHHS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH nepesa PoauHoil, ropaoctu
3a CBOHM Kpai, cBOIO PoluHY, CBOW SI3bIK M KYyJNbTYpPYy, HNPOILLIOE U HACTOSIIEE
MHOT'OHAIIMOHAIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILICHHUE K MPUPOJTHOMY HACIEAUIO U MaMSTHUKAM TTPUPO/IbI,
JTOCTUXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIGHHWBATh BKJIAJ] POCCHUUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HAYEeHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujcitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHWI0 H 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TMPUHAMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TPHUHATHUS I[IEHHOCTEH CEMEMHOM JKWU3HU B COOTBETCTBHUH C
TpaguuuaMu Hapos1oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECCTBEHHBIX OTHOIICHHU;
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MOHUMAHHUE SMOIIMOHAIBHOTO BO3ICMCTBHUS JKMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XXEHHUIO B Pa3HBIX BHJAaX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOU JIMUHOCTH;

5) ¢usnueckoro Bocnutanus, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOI0 0JIaronoJIy4uns:

MOHMMAHUE W peajau3amus 370pOBOTO M Oe3omacHOro oOpa3a >KH3HU
(310poBO€  TUTaHWE, COOJIIOJIGHHE TUTMEHWYECKHX TpPaBWJI U HOPM,
cOQTAaHCHPOBAHHBIN PEXUM 3aHITHH © OTABIXa, perysipHas ¢Gu3ndecKas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DHU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE IIEHHOCTH TIPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCJIEICTBUN W HENPUITHUS BPEIHBIX NPUBBIUCK (YHOTpeOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0OHE;

FOTOBHOCTh K AKTHBHOM JESITEIBHOCTH TEXHOJOTMYECKOW W COLMAIbHOMN
HAIpPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyI0 JEATEIbHOCTD;

UHTEPEC K pa3IMyHbIM cdepam npodhecCHuOHATBHOU JeATEIbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun U pearn30BBIBATH
COOCTBEHHbIC KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIOCOOHOCTH K O0Opa3oBaHUI0O W C€aMOOOpa3OBaHHMIO Ha
MPOTSIKEHUHU BCEH )KU3HH;

7) 3K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTMUECKH 1IeJIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HCTOUYHUKY
YKW3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOM KYJIbTYphl: MPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB M OLEHKH WX BO3MOXHBIX TMOCHEACTBUM ISt
OKPYXKaIOLIEH Cpebl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa AKOJIOTHYCCKHUX MPOOJIeM W MyTeH HX
pelieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MPU H3YYEHUU OUOIOTUU
3HaHWSI W yMEHUS TIPU PEIICHUH TpoO0JieM, CBS3aHHBIX C PallMOHAIBHBIM
MPUPOOIIOIL30BaHUEeM  (COONFOCHUE  TIPAaBWJI  TIOBEACHHS B MPHUPOJIE,
HaIlpaBIICHHBIX HA COXPAaHEHHWE pAaBHOBECHUS B HKOCHCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, OHoCchepsI);
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aKTUBHOE HENPUATHE JCHUCTBUN, MNPUHOCAIIUX Bpel  OKPYKAIOIIEH
OPUPOAHON cpelie, YMEHHE IPOrHO3UPOBATH HEOJArONPUATHBIE HKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUN U IPEIOTBpaIIaTh UX;

HaJIMYKE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUICHHMSI, SKOJIOTUYECKON KYJIbTYPBI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBAaTbCA MMM B IIO3HABATEJIIBHOW, KOMMYHUKATUBHOM M COLMAIIBHOU
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MTPAKTUYECKON JIESITEIbHOCTH 3KOJIOTHYECKOU
HaITPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHMAJIOre
KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEPILECHCTBOBAHUE SA3BIKOBOM M YMUTATEIbCKOW KYJIbTYpPhl KaK CpEICTBA
B3aUMOJICUCTBUS MEXKY JIFOAbBMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UuKy OHOJOTMM KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMHpPOBAaHNUK PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JIaHUU LIEJIOCTHOTO
IPEACTABICHHUS] 00 OKpPYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PaBHOBECHS;

yOekAEHHOCTh B 3HAYMMOCTU OHOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALNU:
o0ecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh PECypCHble  MPOOJEMbl  Pa3BUTHS
4eJI0BEUECTBa, MOMCKA MyTeW BBIXOAA U3 INIO0AJBHBIX IKOJIOTUYECKUX MPOOIEM U
oOecrieueHHus  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PAlMOHAIBLHOMY
UCTIOJB30BAaHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOTMYECKUX 3HAaHUM B LEIAX
NOBBIIIEHUS] OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIMOHAIBLHOW TPaMOTHOCTH OOydJaromuxcs, Gpopmupyemon
IIPU U3yYEHUH OUOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMmble 3HaHMs MJI1 aHajau3a u
OOBSICHEHUS SIBJICHUI OKPYXAlOIIEro MUpa M MPOUCXOISAIIMX B HEM HM3MEHEHHUH,
yMEHHE JeNaTh OOOCHOBAHHBIE 3aKIIOUCHHS HA OCHOBE HAaydHbBIX (AKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 TTOJYUYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS MAJis
pelieHns npodyieM B pealibHbIX )KU3HEHHBIX CUTYaIHsIX;

OCO3HaHUE ILIEHHOCTH HAYYHOM JEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M HCCIIEOBATENBCKYIO AEATENBHOCTh HHIMBUIYAIbHO U B TPYIIIIE;
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FOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHMUIO, K AKTHBHOMY TIIOJYyYCHHWIO HOBBIX 3HAHWA TIO OWOJOTHH B
COOTBETCTBHH C JKU3HECHHBIMH ITOTPEOHOCTSIMH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ysbTaThl OCBOEHUS yuyeOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMble s (OPMHUpPOBAHUS MHUPOBO33PEHUS OOYYArOIIMXCS
MEXIUCIUTUTMHAPHBIE (MEXKIIPEAMETHbIE) OOIeHAYYHbIC TOHSITHS, OTPAKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUM(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIUsl, sIBJICHHE, MPOILIECC,
CUCTEMa, HAay4yHBbIM (PaKT, MPUHIUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCJEIOBaHUE,  HAOJMIOEHHE, HM3MEpPEHUE, OKCIEPUMEHT W JPYrux),
yHHUBEpCajbHble ydeOHble JeHCTBUS (TIO3HABaTENbHBIE, KOMMYHHUKAaTHUBHBIC,

pEryJsiTUBHBIC), obecrieurBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETEHIIMM OO0YyYaloluxcs, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC MEXIUCITUTUTMHAPHEIE,

MHPOBO33pEHUYCCKAE 3HAHWS W yHUBEpPCAJIbHBIC yYCOHBIE JCUCTBUS B
ITO3HABATEJIbHOM U COLMAJILHOM ITPAKTHUKE.

MerarnpeAMEeTHBIE PE3YJIBTATHl OCBOCHHUS MPOrPAMMBI CPEAHETO OOIIETro
00pa3oBaHMsl IOJDKHBI OTPAXKaTh:

OBaanenne YHHUBEPCAJIbHbIMU Y4eOHbIMU NMO3HABATEJILHBIMU
AefiCTBUSIMM:

1) 6a30Bble JJOorMUYecKHUe AeiicTBHSI:

CaMOCTOSATENIbHO  (OPMYJIMpPOBATh W aAKTyalIM3UpoOBaTh  MpoOsieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILJICHUS
(aHanmm3a, CHHTE3a, CpaBHEHMsI, KiaccupuKaIum, 0000IIeH s ), paCKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUN (BBIJEIATh UX XapaKTepHbIC MPU3HAKHU, YCTAHABJIMBATH
CBSI3U C JIPYTUMH MOHSATUSMH);

ONpPEACNATh LIENH JACATEIbHOCTH, 3aJlaBasi HapaMeTpbl U KPUTEPUU UX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

HCIIOJI30BATh OMOJIOTHYECKUE TTOHATHS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUI
YKABOW NPUPOJIBL;

CTPOUTH JIOTMYECKHE pacCy>KJIeHus (MHIYKTUBHBIC, JIETyKTUBHBIE, IIO
aHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTM W MPOTHUBOPEYMS] B PacCMAaTPUBAEMBIX
SIBIICHUSIX, ()OPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTBa IS MpEeJICTaBICHUS
CYILIECTBEHHBIX CBSI3€i M OTHOIIECHUN B M3y4aeMbIX OMOJOTHUYECKHX OOBEKTax, a
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TaKK€  TMPOTUBOPEUMH  Pa3HOrO0  poja,  BBISABICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIaH PEHICHUS MPOOJIEMBI C YYETOM aHajIN3a WMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTepUATLHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKU TOCIIEICTBUN ACSITEIbHOCTH;

KOODAWMHHUPOBATh W  BBINONHATH pabOTy B  YCJIOBHSIX  pPEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILICHUE TTPU PEUICHUH KU3HEHHBIX MTPOOJIeM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIEIOBATEILCKON U MMPOCKTHON JESTEIbHOCTH,
HaBBIKAMHU  paspemieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3a/1a4, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB MTO3HAHMS;

UCIIOJb30BaTh pa3jMyYHble BUABI JEATEIBHOCTH IO TOJXYYEHHIO HOBOTO
3HAHUS, €ro WHTEpIpeTaluH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYEOHBIX
CUTYaIlUsAX, B TOM YHUCIIE TP CO3JaHIH YICOHBIX U COLMATBHBIX TPOCKTOB;

dbopMHUpOBaTH HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH Y )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3a/ady,
BBIJIBUTATh TUIOTE3y €€ peIleHHUs, HaXOIUTh apryMEHTHl MJis J0Ka3aTelabCTBa
CBOUX YTBEPXKJICHUM, 3a/1aBaTh TapaMETPhl U KPUTEPUU PEIICHUS;

aHATM3UPOBATh TMOJYYCHHBIE B XOJE€ pEHICHHWs 3a7aud pe3yJbTaThl,
KPUTHUECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MIPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH 1IEJICHANPABICHHBIN TOUCK TEpEeHOCca CPEACTB M CIOCOOOB
JEeHUCTBUS B MPO(ECCUOHAIBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO W MPAKTHUECKYIO 00JacTw
KU3HEIESITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MpeJylaraTh OPUTHHAIBHBIC MOAXOABl M PEIICHHUS,
CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

3) padora c ungopmanueii:

OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHHKAX MH(OpMAaIuu (TEKCTe Yy4eOHOTOo
nocoOus, HAy4YHO-IOMYJIAPHOM JUTeparype, OHOJOTHYECKUX CIIOBapsX U
CIpaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHaIM3upoBaTh
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UH(OPMAIUIO PA3TUYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBAThH
e€ IOCTOBEPHOCTh U HEITPOTHBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3aMpPOCHl U MPUMEHSATh PA3TMYHBIE METOJbBI MPH TIOUCKE H
oTOope Ouosiornueckoil MHMOpMaIUK, HEOOXOIUMOM JIJIsi BBIMIOJHEHUS y4eOHBIX
3aj1ay;

mpUOOpETaTh OIBIT WCIOJIB30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOH30BAHUS PA3TMIHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSTENIbHO  BbIOMpATh  ONTUMaIbHYIO  (OpMy  MpeACTaBICHUS
ounosnornyeckor uHbopmaiuu (cxembl, rpaduku, TUarpaMMbl, TaOIHUIIbl, PUCYHKH
H pyToe);

WCIIOJI30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TIpH paboTe C
Owonornyeckor wWHPOpMANMEH: TPUMEHATh XHUMHYECKHe, (Qusndeckue U
MaTEeMaTUYECKUe 3HAKU W CUMBOJIBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJHUYECKHE  CpECTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAClO3HaBaHWS W 3alUTHl  WH(OpMaIuy,
uH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSMMU:

1) oOmenme:

OCYIIECTBIISATH KOMMYHHUKAIMH BO BCeX c(pepax KM3HU, aKTUBHO y9IaCTBOBATh
B JHWAJIOTE WM TUCKYCCHM TIO CYIIECTBY OOCyXmaaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHHUS OTHOCHUTEIILHO BBITIOJIHEHUS TpeJjiaraeMoun
3a/1au, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMI JIPYTUX YYaCTHUKOB
JIAaJIora Uik TUCKYCCHUH);

pacro3HaBaTh HEBEpOAIbHBIE CpEACTBA OOIICHMS, TOHMMATh 3HAYCHUC
COIIMAJIBHBIX 3HAKOB, MPENOCHUIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS W B3aMMOJCHUCTBHS, TTOHUMATh
HaMEpEHUS IPYTUX JOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU popMe hopMyTupoBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eITeJIbHOCTh:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYATHLHON
paboOThI IPU PEIICHUH OMOJIOTMYECKON MpoOieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJICHCTBUS NIPU PEIICHUH YUeOHOMN 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUH C y4€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KIOTO WieHa KOJUICKTUBA;

24



IIPUHUMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIISITH IUIAH JEUCTBHI,
pacmpenenarTb poid ¢ y4€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pPEe3yJIbTaThI
COBMECTHOM paboThI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJIAJAa U KaKIOIO y4YaCTHUKA KOMAHIbI B
oOIIHii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

[IpeuIaraTtb HOBBIE IIPOEKTHI, OLEHHMBATh HIEU C TO3UMLUHA HOBU3HBI,
OPUTHHAIIBHOCTH, PAKTUYECKOW 3HAYNMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B Pa3JIMYHBIX
CUTYaLUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHULIUATUBHBIM.

OBJ1aieHNe YHMBEPCAIbHBIMH PEryJsTUBHBIMU ACHCTBUSIMM:

1) camoopranusauus:

UCTIONb30BaTh OMOJOTUYECKHE 3HAHUS JUIS BBISBICHUSA MpOOJIEM M UX
pEIlIECHUs B )KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHMX 3HAHUI II€JIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIIKax IO OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYLIECTBIIATh [MO3HABATEIIbHYIO JESATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATENIbHO COCTaBJATh IUJIaH pEHICHHs MNpo0JeMbl C  y4ETOM
UMEIOIIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAITOYTCHHII;,

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX [IPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIIEHNE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO MIMPOKONH 3PYIULUU B
pa3HbIX O0JACTSIX 3HAHWM, IOCTOSIHHO IOBBINIATH CBOW 0Opa30BATENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIIAM;

BJa/JIeTh HABbIKAMU  TO3HABATENBHON  pedruekcun Kak  OCO3HaHUSA
COBEpLIAEMBIX JECHUCTBHUM M MBICIUTENBHBIX IPOLECCOB, HMX PpE3yJIbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPUEMBI pe(IeKCUu Uil OLEHKHU CHUTYyallluH, BbIOOpa
BEPHOI'O PELLCHUS;

YMEThb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHHUMATh pPELIEHHUS II0 HX
CHIKEHHIO;
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IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPM aHajIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHsATHE ce0s1 M APYIrHUX:

IPUHUMATh ceOs, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPM aHajIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJI0BEKA.

NPEAMETHBIE PE3YJBbTATBI

[TpenmeTrHble pe3ynpTaThl ocBoeHUs mporpamMmbl COO mo Ouojoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YUYEOHBIX CHUTYallUAX, a TAaKKe B pealbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosiorneid. B mporpamme mnpenmMeTHbie
Pe3yNbTaThI MPEACTABICHBI IO TOaM 00yUYEHHUSI.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS y4deOHOTO mpeameta «buomorus» ¢ 10
Kaacce NOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HAYyYHOTO
3HAHUSA ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KAapTHHBI MUpa M HAy4HOTO MHMPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIIOTOB B pa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA IS PEILIECHUS KU3HEHHBIX 3aa4;

YMEHHE pPACKpbIBaTh COJAEPKAHHE OMOJIOIMYECKUX TEPMHMHOB M IOHSTHM:
KU3Hb, KJIETKA, OpraHu3M, MeTaboau3Mm (0OMEH BEIIECTB M IPEBpaIlCHUE
SHEPruM), roMeocTa3 (CaMOoperyJsisilus), YpOBHEBAs OpraHU3alUs KUBBIX CHCTEM,
CaMOBOCIIPOU3BEAECHHUE (PEPOIYKLIHS ), HACIEACTBEHHOCTh, U3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKUE TEOpUuu (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAsl, I[IEHTpaJbHAsg JIOTMa MOJEKYJsIpHONH Ouomoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOroo0Opasus u
MPOUCXOXKCHUS KyJIbTypHbIX pactenuii H. M. BaBuioBa), onpeaensiTe TpaHUIlbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJIaJIETh METOIaMU HAYYHOI'O MO3HAHUA B OMOJIOTUU: HAOIIOACHHUE U
ONMCAaHUE KMBBIX CHUCTEM, IPOLECCOB U SIBJICHUM, OpraHU3alus W IPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXKJY HCCIEIyEeMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJIYYECHHbIX
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pEe3yIbTaTOB, MCIIOJIIB30BAHHBIX HAyUYHBIX INOHSATUH, TEOPUM M 3aKOHOB, YMEHME
JIeNaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M IPEBpALICHUs SHEPTUU B KIETKE, (DOTOCHHTE3A,
IJIACTHYECKOTO W SHEPreTHYecKoro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOIO pa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATh MOJyUYEHHbIE 3HAHUS AJi1 OObSACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUIS MPHUHATUS NMPAKTUYECKUX PELICHU B IOBCEIHEBHOU
KU3HU C IeNpl0 obOecredeHusi 0e30MacHOCTH CBOETO 3J0POBbSI U 3I0POBBSA
OKPYKAIOIINX JIOACH, COOII0IEHUSI HOPM I'PaMOTHOTO TIOBE/ICHHUS B OKpPY>KaroIIen
OPUPOAHON cpele, MOHUMaHUuE HEOOXOAMMOCTH UCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOU OMOI0rUH 17} OMOTEXHOJNIOTUHA  JUIsI  PalMOHAIBHOTO
IPUPOAOTIOIb30BaHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHE 3aJayd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleJOBaHUE, COCTaBISATh CXEMBbI
MOHOTHMOPHUIHOTO CKpEIIMBAHUS JJIsl NPEJCKa3aHMsl HacleAOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOIHITH J1a0OpAaTOPHBIE M MpPAaKTHYECKHE paboThl, COOIOAATH
npaBuiIa mpy paboTe ¢ yaeOHBIM U Ja00PaTOPHEIM 000PYIO0BaHUEM;

YyMEHUE KPUTHYECKHM OLEHUBATh U HHTEPIPETUPOBATH HUH(OPMAIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUA W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OpMAaLUY, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIENOBAaHUN B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOIIEHUS,
000011251 OMOJIOrMYECKY0 MHPOPMALUIO U3 HECKOJIBKMX MCTOYHUKOB, FPAMOTHO
MCII0JIb30BaTh NOHATUITHBIN anmapat OMOJOTUH.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS ydeOHOTO mpeameta «buomorus» 6 11
Kjlacce JOJKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTH 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HAyYHOTO
3HAHHUSA ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHBl MHpa M HAyYHOIO MHPOBO33PEHHMS, O BKIIAJE POCCUICKUX U
3apyOEKHBIX Y4YEHBIX-OMOJIIOTOB B pa3BUTHE OHOJOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIEHUS KU3HEHHBIX 3a7a4;

YMEHHE pacKphIBaTh COAEpKaHUE OMOIOTMUYECKMX TEPMUHOB U MOHATHM: BUI,
HOMYJSAIMsL, TEHO(POH[, 3BOJIOLUS, ABIXKYIIME CHUIIbl ((aKTOpbI) HBOJIIOLINY,
MIPUCTIOCOONICHHOCTh OPTaHU3MOB, BHI000pa30BaHME, IKOJOTHUYECKUE (DAKTOPHI,
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HKOCHCTEMA, MPOIAYLEHTbI, KOHCYMEHTBI, pEAYLEHThbl, LEeNU [HUTaHUus,
AKOJIOTHYECKas TpamMua, ONoreoeHos3, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBOJIOIMM), 3aKOHbl U 3aKOHOMEPHOCTU
(3apoapimieBoro cxoacrea K. M. bopa, uepenoBaHusi IiaBHBIX HalpaBICHUA U
nytei 3Bomoruu A. H. CeseprioBa, yuenuss o 6uochepe B. 1. Bepuanckoro),
OTIPEACIISATH TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHUE BIIAJIETh METOJIAMU HAYYHOT'O IMO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONMCAaHUE JKMUBBIX CUCTEM, IPOLECCOB U SIBJICHWM, OpraHu3alus U MNPOBEACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTa,  BBIABM)KEHHWE  THIIOTE3bl,  BBIABIICHUE
3aBHCUMOCTH MEXAY HCCIEAYEeMbIMH BEITUYHMHAMHU, OOBSICHEHHE MOTyUYEeHHBIX
pE3yNIbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJBI HA OCHOBAHUU TOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOCHHUS OHOJOTHYECKUX
OOBEKTOB: BUJOB, TOMYJALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pPEIyLICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIECCOB: HACIEIACTBCHHON
W3MEHYHUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUS, MPHUCIOCOOJICHHOCTH
OpraHM3MOB, JI€UCTBUS SKOJOTMYECKHX (DAKTOPOB HaA OpraHM3Mbl, IEpeHoca
BEUIECTB M IIOTOKAa 3HEPIHMHM B DKOCHCTEMAaX, AHTPONOTEHHBIX W3MEHEHHH B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPYroBOPOTAa BEIIECTB U OMOr€OXMMHYECKHX
LMKJIOB B Onocdepe;

YMEHHE MPUMEHSTh MONyYEHHBbIC 3HAHUS A1 OOBSACHEHUS OMOIOTUYECKUX
IPOLIECCOB U SIBICHUMU, IJISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1LeNplo obOecredeHus 0e30MacHOCTU CBOETO 3J0pPOBbsl U 3/10POBbS
OKPYKAIOIINX JIOACH, COOII0IEHUSI HOPM I'PaMOTHOTO TIOBE/ICHHUS B OKpPY>KaroIIen
IPUPOHON cpene, MOHUMAHUE HEOOXOIWMOCTH WCIOJIB30BaHUS JOCTH)KCHUN
COBPEMEHHOU OMOJIOTHY /1JIsl pallMOHAILHOTO MPUPOOIIOIb30BAHMS;

YMEHHE pellaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3a/aYd, COCTABIIATH CXEMBI
MepeHOCca BEIECTB U PHEPTUU B IKOCUCTeMax (LIeTH MUTaHus);

YMEHHE BBIMOIHITH JTA0OPAaTOPHBIE M TMPAKTHYECKHE palOThI, COOIIOAATH
npaBuiIa mpy paboTe ¢ yaeOHBIM U Ja00PaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh W HHTEPIPETUPOBATh HHOOPMALUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYKO IICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBa MacCOBOM MH(MOpMALINY, HAYIHO-TOMYISIPHbIC
MaTepuaibl),  paccMaTpuBaTh  TJ00aldbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYO MO3ULHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOLIEHUS,
000011251 OMOJIOTMYECKY0 MH(POPMALUIO U3 HECKOJIBKMX MCTOYHUKOB, FPAMOTHO
MCII0JIb30BaTh NOHATUITHBIN anmapat OMOJOTUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
HanmeHoBaHHeE pa3aeiioB H TeM nudpoBLIe
Ne ni/nn P KonTpoabu IIpakTnyeck (mudpp )
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
ble padoThl e padoThbl
pecypchl
bu6mmoreka [IOK
! buonorus rax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBEIE cCTEMEI U NX OpraHU3aIus 1 buGnnorexa LIOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUNA COCTAB U CTPOEHHUE KIIETKHU 8 1 buGnnorexa LIOK
p https://m.edsoo.ru/7f41¢292
4 KusHeneaTeapbHOCTh KIETKHA 6 1 Bubmroreia IIOK
https://m.edsoo.ru/7f41¢292
5 Pa3MHoOxeHne 1 MHAUBUAYATbHOE Pa3BUTHE 5 1 bubmnoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTS U H3MEHUYUBOCTD 2 1 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubnuorexa [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 4
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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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaunmeHoBaHMe pa3/ieJioB U TeM ungpoBbie
Ne /i P Kontpoasnbl | IlpakTudeckn (mudpp )
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
e padoThbl e padoThbI
pecypcsbl
bubmuoreka [JOK
! IBOIOUHOHKAs GHOTOTHS ? ! https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHME U pa3BUTHE KU3HU HA 9 1 0.5 bubnuoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opraausmsl U OKpYKaromas cpeaa 5 1 bubmorera [IOK
P py - pe https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Coo01ecTBa ¥ 9KOJIOTHUECKHUE CHCTEMBI 9 hitps:/m.cdsoo.ru/7f4 1 cc74
bu6mmoreka [{OK
P 2 1
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 2.5
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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

ITOYPOYHOE INTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos JIeKTPOHHbIE
K JlaTa (bpoBbIe
u BbI
Ne i/ Tema ypoka OHTPO.IB IpakTuyec U3yYeH mop
Bcero HbIE oOpa3oBaTejibHbIE
KHe padoTpl | HA
padoTbI pecypchl
bu6mmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU TPUPOIBI.
) [IpakTryeckas padora Ne 1 1 0.5 bubanorexa [IOK
«/cronp30BaHUE Pa3IMYHBIX METOJIOB IPH ' https://m.edsoo.ru/863e6122
M3Y4YEHUU OMOJIOTUYECKHX O0BEKTOBY
3 buonornueckue cucTemsl, MPOLECCH U UX | bubnnorexa [JOK
n3yuenue. llpodopuenranus https://m.edsoo.ru/863e6564
4 XUMHUYECKUH cOCTaB KJIETKU. Bona 1 bubmuoreka [JOK
MHHEpAJIbHEIE COJIU https://m.edsoo.ru/863e674¢
bubmuoreka [JOK
5 b .C 0 1
CITICH. T-0CTAB H CTPOCHHE DETIKOB https://m.edsoo.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlaboparopHas padora Ne 1
6 «M3yueHne KaTaIuTHYECKON aKTUBHOCTH 1 0.5 bubmmorexa [JOK
Y ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMIIIa3bl WIH
KaTasa3bl)»
bu6mmorexa [IOK
7 Yraesoael. JInnuasl 1
A A https://m.edsoo.ru/863e6870
8 Hyxnennosbie kucnotsl. ATO 1 bubnuorexa [JOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

https://m.edsoo.ru/863e6d5c¢

I/ICTOpI/IH U MCTOJBI U3Y4YCHUA KIICTKU.

bubmuoreka [JOK

9
Kierounas teopus https://m.edsoo.ru/863e6e88
10 KiteTka xak memocTHas )KuBas CUCTEMA
CrpoeHue 3ykapuOTUYECKON KIIETKH.
Jlaboparopnas padota Ne 2 «3yueHue
. bu6mmorexa [IOK
CTPOCHUS KJIETOK PACTEHUM, )KUBOTHBIX,
11 oHBOB 1 GAKTEPHI TIo MIKDOCKOMOM Ha 0.5 https://m.eds00.1ru/863e61f0
p p a P https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOIIpernapaTax u ux
OITHCAHUE»
bu6mmoreka [IOK
12 OOMeH BelecTB WM META00IN3M
= https://m.edsoo.ru/863e766¢
bu6mmorexa [{OK
13 dotocunTe3. XeMOCHHTES
https://m.edso00.ru/863e7c¢98
bu6mmoreka [IOK
14 DHepreTU4eCKui 0OMeH
p https://m.edsoo.ru/863e7aae
’KuzneHHbIN MK KIeTKU. [lenenue
KJIeTKu. MuTo3. JIJabopaTopnast padora Ne 3
15 «HaOmronenre MuTO3a B KJIETKaX KOHYUKA 0.5 bubmorexa LHOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
KontposbHas pabota mo teme
. bubnuorexa [JOK
16 «XUMHYECKHUM COCTaB U CTPOEHUE KIIETKH.
https://m.eds00.ru/863e796¢
KusHeneaTeabHOCTh KIETKU
17 buocunTtes 6enka. Peakuus MaTpuuHOTO bubmuotexa [JOK
cunTe3a TpaHcisaus — OMoCUHTE3 Oenka https://m.edso00.ru/863e796¢
b K
18 Hexnerounsie (hopMbl )KU3HA — BHPYCHI nommorexa 11O

https://m.edsoo.ru/863e¢7540
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https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 ®opMbl pa3MHOKEHHSI OPTaHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831¢
bu6mmorexa [IOK

20 Melio3
https://m.edsoo.ru/863e7f4a

OOpa3oBaHue M pa3BUTHE MOJIOBBIX KICTOK.

21 OmnonotBopenue. Jlaboparopnast pabora 0.5 bubmuorexa [JOK
No 4 «M3yuenune cTpoeHHsI TOJIOBBIX KIIETOK ' https://m.edsoo.ru/863e81b6
Ha TOTOBBIX MUKpOIpEraparax»

22 WNHnuBunyanbHOE pa3BUTHE OPraHU3MOB bubmmorexa [TOK

A y p p https://m.edso00.ru/863e8436

7 I'eneTnka — Hayka 0 HaCJIEACTBEHHOCTH U bubnnorexa [IOK
W3MEHYHUBOCTH https://m.edsoo.ru/863e862

24 3aKOHOMEPHOCTH HACIIEOBaHUS bubnmnoreka [JOK
MIPU3HAKOB. MOHOTMOpUIHOE CKpEIIUBaHHE https://m.edsoo.ru/863e8878

)5 JurubpuaHoe cKkpemuBaHue. 3aKoH bubnmnorexa [JOK
HE3aBUCUMOI'0 HACJIEJOBAaHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE Hacle0BaHUE MTPU3HAKOB.

Jlaboparopnas padota Ne 5 «3yuenue
bu6mmorexa [IOK

26 pe3yNbTaTOB MOHOTUOPHUIHOTO U 0.5

https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUSA Y IPO30(UIIBI
Ha TOTOBBIX MHUKpOIIpEnapaTax»

7 I'eneruka nona. HacnenoBanue npu3HaKkos, bubnuorexa [JOK
CLICIUICHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3menuuBocth. Henacnencrsennas

)3 n3MeHYuBOCTb. JlaboparopHas padota Ne 6. 0.5 bubnuoteka [JOK

N3yuenne MoauUKaMOHHON
W3MEHYUBOCTH, IOCTPOCHHE

https://m.edsoo.ru/863e8efe
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

BAPUALIMOHHOTO Psia U BAPUALIMOHHOU
KpHBOD»

HacnencrBeHHas U3BMEHUMBOCTD.

29 Jlaboparopuas paborta Ne 7. «AHamu3 1 0.5 bubnmnoreka [JOK
MyTalMi y 1po30(UiIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bu6mmorexa [IOK
r 1| 1

30 eneruka uesoseka. Mpogopuenranus https://m.eds00.ru/863e8d78

31 PezepHuobiii ypok. KonTposnbhas paboTa 3a 1 1
TO/I.

bu6mmoreka [IOK
2 . 1

3 Cenexuus kax Hayxa u mponece https://m.edso0o0.ru/863¢9214

3 MeTobl M JOCTHXKEHUS CEeTICKIINU | bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTrexHoiorus Kak oTpacib IMIPOU3BOJICTBA 1 Bubmmorexa LIOK

p P A https://m.eds00.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 34 5 4
[TPOTPAMME
11 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
JlaTa
KonTpoan uudgposbie
Ne n/m Tema ypoka IpakTuuec H3y4YeH
Bcero HbIe o0pa3oBaTe/bHbIE
KHue padorpl | HA
padoTbI pecypchl
1 DBOJIFOLIHS M METOBI €€ N3YUSHUS 1 bubmorexa HOK
H a yi https://m.edsoo.ru/863ea20e
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https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e

) Hcropus pa3BUTHS IPEACTaBICHUN 00 bub6nuoreka LIOK
3BOJIIOLUA https://m.edsoo.1u/863e9570
bu6mmorexa [IOK
3 Muipoosomons https://m.edsoo.ru/863e9cle
[Tonynsmus Kak 3JIeMeHTapHask eUHUIIA
BHJ1a U 3BONMtonMU. JlabopaTtopHas pabora bubnuoreka [JOK
4 0.5
No 1 «CpaBHeHuUE BUIOB TIO https://m.edsoo.1u/863e99c6
MOp(}oIOrHUIecKOMy KPUTEPHIO
5 JIBrKyIye CUITbl (3JIEMEHTapHBIC bubnnorexa [JOK
(haKkTOPHI) IBOTFOIHH https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 Ecrecsenmpiii 0T00p 1 ero hopub: https://m.edsoo.ru/863e9ed0
Pe3ynbTarel 3B0OMIOIMK:
MIPUCIIOCOOIEHHOCTh OPTaHU3MOB U
BHUI000pazoBanue. JlabopaTopHas padora bubmmorexa [JOK
7 0.5
Ne 2 «Onucanue npucmnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
opranusma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
g u S BOIOLII bu6mmoreka [IOK
AUPABIICHHA 1 MyTH Maxpo t https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoMIOLINUN
10 HcTopus xu3Hu Ha 3emiie U METObI €€
M3y4YeHUS
1 ['MnoTres3sl MPOUCXOKACHUS KU3HHU HA bu6nmoreka LIOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emie 1o 3pam u bubnuorexa [JOK

nepuoaam

https://m.edsoo.ru/863eabbe
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OCHOBHBIE 3TaIIbI 9BOJJIOIINH
PACTUTCIIBHOTO U )KUBOTHOI'O MHpPaA.

bu6mmoreka [{OK
13 [TpakTuueckas pa6ora Ne 1 «3yuenue 0.5
P p ?,I https://m.edsoo.ru/863ea8bc
MCKOMAaeMbIX OCTAaTKOB PACTCHHH U
KUBOTHBIX B KOJUICKITHSIX)»
14 CoBpeMeHHast cucTemMa OpraHu4ecKoro bubnmnoreka [IOK
MUpa. DBOJIOLUS YEJI0BEKA (AHTPOIIOT€HE3) https://m.edsoo.ru/863ca48¢
bu6mmorexa [IOK
15 Konrponsnas padora Ne 1
P P https://m.edsoo.ru/863eac2c
16 JBrxymue cuiibl (paxTopsl) bubnnorexa [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU 3BOJIIOLUHU YEJIOBEKA
18 UYenoseyeckue pacel U IPUPOIHBIE bubnuorexa [JOK
ajarTaly YyeJaoBeKa https://m.edsoo.ru/863eaea2
PesepBHEIi ypok. O000IICHHE TTO TEME
19 «BO3HHMKHOBEHNE U PAa3BUTHE KU3HU HA
3emie»
20 Okonorus kak Hayka. [Ipodopuentanus
)1 Cpenbl OOUTaHHS U YKOJIOTHUECKUE bubnmnoreka [JOK
(baxTOpBI https://m.edsoo.ru/863eafec
AbGuoTtnueckue dakTopsl. JJaboparopHas
pabora Ne 3. «Mopdoaornueckue
9 0COOCHHOCTH PAaCTEHHI U3 Pa3HBIX MECT 0.5 bubnnorexa [JOK
obutanusy. JlaboparopHas padora Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusiHue cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEyCay
bu6 K
23 buotuueckue GpakTops uommorexa 110

https://m.edsoo0.ru/863eb348
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DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyssnun. [IpakTudeckas padora Ne 2

24 «IToacu€T MIOTHOCTHU MOMYJISALIMI Pa3HBIX ! 05
BUJIOB PACTEHUII»
25 Coo01mecTBa OpraHu3MoOB — OHOIICHO3 1 ngj;;f;;gﬁ}; 63ebd6a
bubnuorexa [JOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edSO(])_.[ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCHCTEMBI.
27 Dxonoruyeckue nupamuasl. CBONMCTBA 1 bubmorexa LHOK
skocrcTem. CyKiiecons https://m.edsoo.ru/863eb5fa
28 [IpupoaHbie SKOCUCTEMBI 1
29 AHTpONIOTr€HHBIE 3KOCUCTEMBI 1
30 buocdepa — rinobanpHas 3xocucTeMa | bubnuorexa [JOK
3emiu. [Ipodgopuenranus https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYLIECTBOBAHMUS | bubnnorexa [IOK
ounocdepbl https://m.edsoo.ru/863ebd16
32 YenosedecTBO B Ouocdepe 3emin 1
33 KonTponbhas pabora 3a roa. 1 ng;;ifg;gﬁ/l;@ebale
34 PesepBHBIit ypoK. 1
OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

O6mmas 6uonorus. 10-11 xnacc, 6a3oBbiii ypoBenb: [I.K.bemnses, .M.

JIpIMITIHII.

METOANYECKHUE MATEPUAJIbBI 1JISI YUUTEJIS
buonorus B Tabnuimax u cxemax. Cocrt. Onunienko A. B. — Cankr-IletepOypr, -
trocy, 2004.

Koznosa T.A., Kyumenko B.C. buonorus B Tabnuiax. 6-11 kinaccsl: CipaBouHoe
nocobue. - M : Jlpoda, 2002.

MawmonroB C. I'. buonorus: CrnpaBouHoe uznanue. -M.: Beicur. mik, 1992. -478 ¢

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI

CETHU UHTEPHET
«Enunas xomnexus Ludposeix O6pa3oBarensHbIx PecypcoBy»

(http://school-collection.edu.ru
http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info

http://www.darwin.museum.ru
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