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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTNpe/eNieHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX aHUS Yy4eOHOro MpeaMera
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxkxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero oOpazoBanuss B Poccuiickoit ®Denepanuu, a TakxKe TMOJOXKEHUS O
cnenuuke OMOJIOruH, €€ 3HAUEHUH B MTO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYLIECTBOBAHMS 4eJIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM IMOJIOXKEHUSM,
OIpeieNIEHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

[IporpaMmMa 1o Ouosoruum Aa€r MpeAcTaBiIeHUE O LENsIX, 00 obmein
cTpaTernd OOy4YeHHs, BOCIHMTAHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacopeleleHue 1o pa3iejaM U TeMaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHs] yUeOHOro Marepuana ¢ y4yéToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30oBaTEeNbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXCsl.

B mporpamme 10 OHONIOTMM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
JIeATEIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOTMYECKOT0 00pa30BaHMSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YpPOBEHB) peain30BaH
OPUHLIMAI TPEEMCTBEHHOCTH B HU3Yy4YeHHUU Ouosioruu, Onaromapss yemy B HeH
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpasze >XU3HM U OEpeXKHbIM OTHOILIEHHEM K OKpY)Karollel MPUPOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHWM O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJOTHH yJEICHO BHUMAaHHE HCIOJIh30BaHUIO
MOJTyYEHHBIX 3HAHWH B MMOBCEAHEBHOMN JKU3HU JJISl PEIICHUS MPUKIAIHBIX 337a4, B
TOM 4HKcje: NpOoPUIAKTUKY HACIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIHKO-
TeHETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEJCHUS B OKpy)Karouled NpUpPOAHON Cpele, aHalu3a
BIIUSIHUS XO3SMCTBEHHOM JESTENBHOCTH 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPHUKJIAJHON HANpaBICHHOCTH



yueOHoro npenMera «buosiorus» MpoaUKTOBAHO HEOOXOJUMOCTBIO OOecreueHus
YCIIOBUM ISl pEUICHUS] OJJTHOM U3 aKTyallbHBIX 3a7a4 MIKOJIBHOIO0 OMOJIOTHYECKOTO
oOpa3zoBaHus, KoTopas mpennonaraetr (opMUpoOBaHHE Yy  OOydarouuxcs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonoruss Ha ypoBHE cpeaHero oOIero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecrnieurBaeT (GOpMHUpPOBAHUE Yy OOYYArONIUXCS TPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, €&
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3alMA W 3BOJIIOLUH, CO3HAET
yCIOBUSI  JJIA: TO3HAaHWS  3aKOHOB  JKUBOW  MPUPOJbI, (POpMUPOBAHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0Oe30macHoro obpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHHS, IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3a/Jad  CpeIHero  oOmero o0pa3oBaHUs,  COLHMAIU3ALMIU
oOyuatomuxcs. M3yuenue 61oiaoruu o0ecrneurnBaeT ycioBus s (GOpMUPOBAHMS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PUZUKHU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O NpeIHA3HAYCHUM y4eOHOro IMpeamera
«buonorus» cocraBUJIM OCHOBY Uil ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COAEpKaHus, MPEACTaBICHHOr0 B Iporpamme 1o
OHOJIOTUH.

Ot60p coxaepkanusi yueOHoOro npenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHHs, 3HAYUMbIE JIsi
dbopmupoBaHusi O00IIEH KyJbTYphl, OMNpPEACISIONIME aJCKBaTHOE IOBEJICHUE
YyeJioBeKa B OKpYXarollleld MPUPOAHON cpesie, BOCTpEOOBaHHbIE B MOBCEIHEBHOM
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPBIE CIyaT OCHOBOM At pOpMUPOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOrMYECKOro 00pa30BaHMsl.

CTpykTypupoBaHHE cOAEpX)aHUs y4yeOHOro Marepuaja B IMPOTpaMMe I10
OMONOTHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3aliu 1
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «bromaorus»
BBIJICTIEHBI CIIEIYIOLINE COJAEpKATEIbHbIE JIMHUU: «bHUOJOrHs Kak Hayka. MeToasl
Hay4yHOro mo3HaHus», «Knetka kak Ouomornueckas cucrema», «OpraHu3Mm Kak



Ouonoruyeckas cucrema», «CucreMa M MHOTrooOpasue OpraHMYEeCKOro MHUPay,
«IBOIIONMS KUBON MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHu3allid >KUBBIX CHCTEM pa3HOrO paHra M NPUOOPETEHHE YMEHHI
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PELICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIy>KaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUU, MHOT0O0Opa3uu U OCOOEHHOCTSX >KMBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AINU, BBIIAIOIIUXCS OTKPBITHIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MpOLIECCE aHaIW3a JAHHBIX O IYTSX pa3BUTUSA B
OMONIOTHH HAyYHBIX B3TJISIOB, MW M TMOAXOAOB K W3YYEHHIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OPTaHU3aAIUY;

CTAaHOBJICHME Yy OOydYarommxcs oO0mmel KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa JKMBOW TPUPOJLI HA OCHOBAaHWM 3HAHWW W OIBITA, IMOJYYEHHBIX IPHU
W3y4YEeHUHN OUOJIOTHH;

dbopmupoBaHre Yy OOYy4YalOIIMXCA YMEHHM WJUIIOCTPUPOBATH 3HAUYECHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JICSITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MIPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEel, COOTIOICHUS DTUIECKUX
HOPM IIpU MIPOBECHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIMIECHUS YPOBHS
AKOJIOTHYECKOMN KYJIBTYPHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJIE/ICTBUI CBOEH JESITEIIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEen cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero ooOpaszoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHOH o0nacTi « EcTecTBeHHO-HAyUYHbIE PEIMETHI.



s u3yueHus: 6MoJioruu Ha 6a30BOM YPOBHE CPEIHET0 00I1ero 0opa3oBaHus
otBoaMTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenio), B 11 kiacce — 34
yaca (1 yac B He/IeII0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorus kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduei, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl T0O3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTIMCAaHUE,
u3MepeHue, kiaccudukanus, MOJEIUpPOBaHUE, CTaTUCTUYECKas oO0paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktrnueckass padora Ne 1. «Vcnonb3oBaHuE pa3IMYHBIX METOAOB MpHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3ALMSL.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOOOpasue. YPOBHU OpraHU3alUu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoCepHBIA.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU MIPUPOIBI».

O6opynoBanue: moaenb MmoJiekyisl JJTHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI WU MHUHEPaAIbHBIX BellecTB B kieTke. llomnepxkanue
OCMOTHUYECKOro OajaHca.

benku. CoctaB u crpoeHre OeNKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3ameHnmble M 3aMEHUMbIE aMUHOKUCJIOTHl. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€IKOBOM MOJEKynbl (TEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBepTUYHAsl CTPYKTypa). XUMHUYECKHMe CcBoHcTBa OenkoB. buonormueckue
byHKIUN OETIKOB.



®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHocts. KodepmeHTsl. ButamMuHbI.
OTnunuus pepMEHTOB OT HEOPTraHMYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOOK03a, pubo3a u  JAe30Kkcupubo3a),
aucaxapuabel  (caxaposa, JlakTo3a) W mojiMcaxapuibl  (KpaxMmall, TJIMKOTEH,
1esUI003a). buonornyeckue GyHKIIMM YTIII€BOIOB.

Jlunuael:  TpUrauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduIbHO-
ruapodobHbie  cBoicTBa. buonornmueckue QyHkumu sunuaoB. CpaBHEHHE
yTJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOYHUKOB SHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MOHOMeEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pyukmuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIHIH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOAEUCTBHUS
uei 1 pakToB B HAYYHOM MO3HAHUHU. MeTObl N3yUEHUs KIIETKH.

Knerka kak menoctHas »xuBasg cuctema. OOniMe MNPU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CHCTEMa CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTHYECKOM KieTku. KnerouHas creHka Oaktepuil. CtpoeHue
AYKApPUOTHYECKON KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [Inazmarnueckas meMOpana, e€ ceoricTBa 1 pyHkuuu. [{utornasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApWM U TwiacTua. Bunbl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKUA: PUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIMKU OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynatopHblil neHTp kiaeTku. CTpoeHue sjapa: sjuepHas 000y0uKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankinn, K. M. bap.

[narpammer:  «PacnpeneneHne XHMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupozie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJeKyJibl BOJIb», «brocunTes 0enka», «CTpoeHne MOJIeKyJbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenne momnexybl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOEHUE KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKN», « Y TIeBOAbD, «JIMIuIbD.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOMIO/ICHUH, W3MEpPEHUIl, HSKCIIEPUMEHTOB, MHKpPOIPEnapaThl PaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MPaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH aKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopaTopHas pabGota No 2. «l3ydyeHwe CTpoeHHs KIETOK pacTEHUH,
JKUBOTHBIX U OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeesITeJIbHOCTh KJIETKH.

OOMeEH BENIECTB, WU METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
JUCCUMMWIIALIUS (PHEPreTUUECKUid OOMEH) — JBE CTOPOHBI €IUHOTO Mpollecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB U DHEPrUU B TMOHUMAHUU
MeTabom3ma.

Tumnbl oOMeHa BellecTB: aBTOTPO(dHBIN U rerepoTpodHsbiii. Posib GpepMeHToB
B 0OMEHE BEIIECTB U MPEBPALLEHUN PHEPTUU B KIIETKE.

®ortocunte3. CBeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTL (hOTOCHHTE3a. 3HAUCHUE (POTOCUHTE3a JJIs KU3HU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI TMOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BbIIEICHHE U
aKKyMYJIMpPOBAaHHE DHEPrud B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue m ero Buabl. KucnoponHoe okuciaeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPIreTHICCKOr0 OOMEHA.

Peakumm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uHopmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — GuocunTes
Ooenka. Ortambl TpaHcisimu. KomupoBanue amuHOKucCIOT. Pomb pubocom B
OounocuHTe3e Oenka.

Hexnerounsle hopmbl )KU3HU — BUpYCHl. cTopus oTkpbiTus Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTM CTPOCHHMSI M JKM3HEHHOIO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, MKUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo3byautens CIIN/a.



OOpatHast ~ TpaHCKpuWIILMsA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUSY,
«HepreTudeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

O6opynoBanue: Moaenu-anmaukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHne KIeTKu», Mojenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKII, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Pemnmkauusa — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JumiouHeIi W TatvlOMJHBIA ~ XpOMOCOMHBIE  HAaOOpbl.  XpOMaTHUbL.
[{uTosiOrMUeCKHEe OCHOBBI Pa3sMHOKEHUS U  WHJIUBUIYAJbHOIO  pPa3BUTHUA
OpPraHu3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOrMYECKUI CMBICIT MUTO3A.

[Tporpammupyemasi rubeb KISTKH — aromnTo3.

@DopMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe U nmosioBoe. Buabl Oecrnonoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- KW MHOTOKJIETOYHBIX,
CIopooOpa3oBaHNe, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OPraHu3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIONOTO.

Meito3. Cranuu meiio3a. IIpouecchl, npoucxonsiine Ha CTagusx Menosa.
IToBenenne xpomocoM B Meio3e. KpoccuHrorep. bBHOJIOrMYECKUU CMBICT H
3HAYEHHE MENO03a.

["ameTorenes — mporiecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKH U SMYHUKU. OO0pa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIEpMAaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTPOCHUS SMIEKIETOK W crepmMaTo30ujoB. OIUI0I0TBOpPEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIIBHOE  Pa3BUTHE
(amOpuorenes). Jrarbl SMOPHUOHATIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npo0ieHue, racTpyisius, opraHorene3. IloctamOpuoHanbHOe pasBuTHe. THUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue



Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
ypOJCTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 IIBETKOBOI'O PACTEHUS: CTPOECHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereratTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kiIeTku OakTepuity, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii uukmy, «Pemmukamus JHK», «Murtos»,
«Menosy», «Ilpsmoe n HenpsMoe pazBUTHEY, «'ameToreHe3 y MIEKONUTAIOIUX U
4ye0BeKa», «OCHOBHBIC CTaJIMH OHTOT'ECHE3ay.

O6opynoBanue: MHKPOCKOTI, MUKpOMpEnapaThbl «CniepMaTo30uIbl
MJICKOITUTAIOWIETOY, «SHIEeKIeTKa MJeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MAarHuTHAas MOJENb-alIuIMKanus «/leieHue KIeTKn», MOJIEIb
JAHK, monenp meTadazHoi XpoOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 3. «HabmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3ydeHue CTpOEHHsS TMOJOBBIX KIJIETOK Ha
rOTOBBIX MUKpOIIpEnaparax.

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTukd. Micropus pa3Butus reHeTUKHA. Ponbs nuTosiorun
U SMOPHOJIOTUU B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMT,
IATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHsTusA. ['eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yeMasi B CXeMax CKPEIIMBaHUMN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, ycTaHOBIIEHHbIE . MeHnenem.
MonorubpuHoe CKpenmBaHiue. 3aKoH eAuHooOpa3usi TUOPUIOB TMEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMS. 3aKOH PpaCHICIJICHUS MPU3HAKOB.
['unioresa yuctotsl ramet. [1oHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemuMBaHWe. 3aKOH  HE3aBHUCHMOTO  HACIeAOBaHUS
npu3HakoB.  [luToreHeTHMdecKWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBaHUSI.
Ananusupymolee ckpenpanue. Fcnonp30Banne aHaTM3UPYIOIETO CKPEITMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemnieHHoe  HacineaoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAaCJIeIOBaHUIO TeHOB. HapylieHue cuerieHrs reHoB B pe3ysibTare
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpEAEICHUE Moya. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BBl N3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMOHHBIN psifi ¥ BapuallMOHHAsl KpUBasl.
Hopma peakunu npusHaka. KoinuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKUA U HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOW
U3MEHUYMBOCTU. MyTalnmoHHast u3MeHUYUBOCTh. Kiaccudukanus MmyTanuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa 1 mpuunHbl MyTanuii. MyTtareHHbie (pakTopBbl.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleACTBeHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCT.

['enetuka yenoBeka. Kapuortumn uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEeKa: TeHeAIOrMUeCKui, OJIM3HEIIOBBIN, IMTOT€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIPENICIICHUE IEeHOTHUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILIBIO
[T11P-anam3a. HacmencTtBeHHbie 3a00JIeBaHUS dYeEJIOBEKA: T'CHHEBIC OOJIC3HH,
00JIe3HN C HACJIEICTBEHHOW MpeApacnoyioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnueckue H reHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NMPO(UIAKTUKY U JICYECHUS TeHETUYECKHUX
Oosie3Hel. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKON
TE€HETUKH B MIPEJOTBPAICHUH U JICUCHUN T€HETUUYECKUX 3a00JIeBaHUM YyeIoBEKa.

JdeMoHCTpauu:

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

Tabmuubr u  cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAHME UM €ro
UTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelrMBaHHE,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Meitio3»,
«B3auMoznencTBue ajIeNbHBIX TEHOB», «l'€HETMYeCKHEe KapThl pPACTEHU,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CUCIUIEHHOTO C mnoJioMm», «KapuoTunsl uyenmoBeka H KUBOTHBIX», «Buubl
W3MEHUYMBOCTHY», «MoaudukanruoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTalmoHHas U3SMEHUYUBOCTbH.

O6opynoBanue: MojeNU-amIIMKaIul «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JlurubpugHoe ckpemuBaHuey», «llepexpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM.

JlaGopaTopHble U MPaKTHYECKHEe PadOThI:

JlaGopatopuas pabora Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUAHOTO CKPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO psiia U BApUALIMOHHOW KPUBOID.

JlabGopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

[Ipaktueckass pabdora Ne 2. «CocraBieHUE UM aHAIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKICHUE CEIIEKINA U JTOMECTHKALIHS.
VYuenne H. WM. BaBuioBa o0 1eHTpax NPOUCXOXKICHUS U MHOT000pas3us
KYJbTYpPHBIX pacTeHUH. LIEHTpbl MPOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
Opo/Jia, ITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBBIi U MHAUBUAYATIbHBIN OTOOPHI B
CENEKIIMU pPACTEHUNM W KUBOTHBIX. OIllEHKa JKCTephepa. bIm3KopoacTBEHHOE
ckpemuBaHue — uHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBIX JIUHUH.
['ereposuc, wim rubpuanas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIMHT.
Otnanéunas rtulOpuamsanus U €€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W
MOJyYCHUE TOIUILIONA0B. JIOCTMKEHHS CENEKIMW PACTECHHM, >KUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHONMOTMsT Kak OTpacib NPOW3BOACTBA. |'€HHAs WH)KEHEpHs. OTalbl
co3ganusi pexomOunantHon JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KinonupoBanve BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyiornueckue M dtuyeckue  npodsnemsl. MO —  reHeTuyecku
MO (ULIIMPOBAHHBIE OPTAHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basuiios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabnuipel U cxeMbl: KapTta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenui, «Otnanéanas rudpunuzanus», «Padoter akagemuka M. @. iBanoBay,
«Ilomunnougus», «OO0bekThl OMOTEXHONOTHM», «KileTouHble KyJIbTYpHl U
KJIOHUpOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH MIIOAOB U KOPHEIJIO0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pactenuii, repoapuii «CenbCKOX035ICTBEHHBIE PACTCHUSY.



JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

Okckypeust «OCHOBHBIE METOABbI U JIOCTUKEHHUSI CEJIEKIWA PACTCHUN H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTIBITATEILHBI ~ Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAaOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIIOLMOHHOM TEOPUU. OBOJIIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BoMONUHU. [lameoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJICHUS BHUJOB B HaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpaguueckue: cxoncTBo U paznuuue ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB Ppa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IMyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHKylIuMe CHJIbI 3BONIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT W3MEHUYUBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas teopus 3BosouK (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosonus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) SBOJIONHMKA BUAOB B Mpupoje. MyTalrOHHbIN
Ipolecc M KOMOMHATHBHAs M3MEHYUBOCTH. [lOmMynsMOHHBIE BOJHBI U Jpeid
reHoB. M30iumst 1 MUrpanus.

EctecTBeHHbIl 0TOOp — HampaBisiomuii Qakrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3Boonuu. [lpumeps
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMop(h03bl U HAHOATATITAIIH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHoBHBIE  (OpMBI
BHUJ1I000pa30BaHus: reorpaduueckoe, IKOJI0rHIeCcKoe.

Makpossomoniust.  PopMbl  3BOIOLMU:  (UIETUYECKAs, JAUBEPreHTHasd,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxieHne OT HeCNEeUHATM3UPOBAaHHBIX MNpeakoB. [Iporpeccupyromas
crenuanu3anus. AnanTuBHas paguarus.

JdeMoHCcTpanuu:



[Toptpetsl: K. Jlunnueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHe OpraHnyeckoro Mupa Ha 3emiiey, «3apoAbIlu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI 32
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamnronHas
U3MEHUYHUBOCTBY, «Apomopdo3b», «Unmoamantammu», «OOmas nereHepamus»,
«/IBmKkymme cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectBus Y.
HapBuna», «bopnba 3a cyuiecTBoBaHuE», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUEN .

OOopynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU TUIAMH OKpACKH,
HAOOp IUIOAOB M CeMsH, Koiuiekuus «lIpumepbl 3alUTHBIX HPUCIIOCOONIECHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY, 00BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpapuueckas kapra wmwupa, KojuleKIusi «@POpMbl COXPaHHOCTU
HMCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Monenp ammmkauus «llepekpéct
XpOMOCOM», BIIaXHble npenaparbl «Pa3BuTue HacekoMmoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbl KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

Jlabopatopnas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOPQOIOTHUUECKOMY
KPUTEPHUIO.

JlaGoparopHas pabora Ne 2. «OnucaHue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JlonaydHnble TpEACTaBICHHUS O 3apOKICHUM >KU3HU. HaydHble runoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHepUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOIOIMK. HadanbHbIe 3Talbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IIPOTOKJIETKH. [lepBble KIETKM W KX 3BOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickas dpel. llameosoiickas spa u €€ mepuoAbl: KEeMOPHUICKHUIA,
OpPIOBUKCKUH, CUITYPUNUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUKA, METTOBOM.

KaliHo3oiickas 9pa ©W €€ mepuoAbl: MaJCOT€HOBbIM, HEOIE€HOBBIM,
aAHTPOIOTE€HOBBIN.



XapakTepucTuKa KJIMMaTa U TeoJornyecKux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [I0osiBJIEHHE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJtolHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOJIIOLKA YeJIOBEKA. AHTPOIIOJOTHS KaK HayKa. PazBuTue mnpeacraBieHuil o
MPOUCXOXKJICHUHN YeJIoBeKa. MeToabsl HW3ydeHusi aHTponoreHesa. (CxoncrtBa u
pa3nuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETTOBEKA.

HBuwxymme  cuibl  (pakTophl) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBeHHbIA 00pa3 KHU3HHU,
M3TOTOBJICHUE OPYJIU TPyZAa, MBIIJICHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpAJIONUTEKH, UenoBek
ymensli, YenoBek mnpamMoxomdammnii, YenoBek Heanaepraibckui, Yenosek
pa3ymHbIil. Haxoaku MCKOmaeMbIX OCTaTKOB, BpPEMsl CYILECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckre packl. OCHOBHblE  OONbIIME  pachl:  €BPOINEOUHA
(eBpa3miickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckasi).  UepThl  MPUCTIOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMUS. EIMHCTBO 4YemOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. Opu, Y.
apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ConaHEeUHON cHUCTeMbl», «Pa3BuTihe
opraHuuyeckoro wmupa», «PactutenpHas kietka», <OKUBOTHas  KJIETKay,
«IIpokapuotnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPraHUYECKOrOo MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJCOHTOJIOTMYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOI0 4YeNOoBeKa», «llpeBHenmmue moam», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HenoBeUeCKue pachhy.

O6opynoBanue: My  «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINa, HEaHAEepTalblla, KPOMAaHbOHIA), CIEHKH WIH
M300paKeHUsI KaMEHHBIX OpYyAWl TEepBOOBITHOTO YeJIOBeKa (KaMHU-YOMIIEPHI,
pyOuna, ckpeOia), TeOXpoHOJIOTHUecKass Tabnuma, KoJuiekiusa «Dopmbl
COXPAHHOCTU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U MpaKTHYECKHE PadoOThI:

[Ipaktuueckast padota Ne 1. «M3yyeHue UCKOMAaeMbIX OCTaTKOB PACTEHUU U
YKABOTHBIX B KOJJIEKIIUSAX).



DKCKypcHsi «IBOJIOLUS OPraHMYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3msl ¥ OKpYysKaoias cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
UCCJIEIOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okomornueckne (dakTopel. Kiaccudukamus sKogorudeckux (aKTOPOB:
abumoTudeckue, OMOTUYECKME U AaHTPOINOreHHble. JIeHCTBUE HKOJOTMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AlGuoTtndeckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buotnueckue (bakTophI. Bunsr OMOTUYECKUX B3aMOJIECTBUH:
KOHKYPEHIUsI, XUITHUYECTBO, CUMONO03 U ero gopmel. [lapazutusm, koomeparus,
MyTyajqu3M, KOMMEHCAJIMU3M (KBApTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HeUTpaiu3M. 3HaueHHe OMOTHYECKUX B3aUMOJEHCTBUN [IJISI CYIIECTBOBAHUS
OpraHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyiasuud. (OCHOBHBIE MOKa3aTelu
MNONYJISIIIUN: YHUCJIEHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpaunus. J[MHaMuka 4ucI€HHOCTH MOMYJISUUNA U €€ PEryJisiusl.

JlemoHncTpanum:

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

Tabnuupl u cxembl: kapta «lIpupoansie 30Hb1 3emin», «Cpenbl 0OUTaHUS
opranu3MoBy», «®Doronepuoauszm», «llonmynsaiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISAIuU HHPY30puu-Tyhenbkuy, «llumessie menm.

JlaGopaTopHble U NpaKkTHYECKHE PadoOThI:

JlaGoparopnas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktruueckas padbota Ne 2. «Ilocy€T NIOTHOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHUu».

Tema 4. CooO1ecTBa ¥ 3KOJI0rH4eCKHe CUCTEMBI.

Coo0miecTBO opraHu3MoB — OuoieHo3. CTpyKTypbl OMOIIEHO3a: BUAOBAsd,
POCTpaHCTBEHHAasA, Tpoduueckass (muiuenas). Buabl-momunantsel. CBsizu B
OHOIIEHO3E.

Dkosiornuecknue cuctembl (dkocucteMbl). [loHsaTne 00 »skocucTemMe W
ouoreonieHoze. DYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMbI: IPOJYLEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU HKOCUCTEMBI. [luileBble 1ENMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
NUPAMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBOHCTBA 9SKOCHUCTEM:
YCTOMYUBOCTb, CAMOPETYJIALHMS, pa3BUTHE. CyKIECCHS.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONIOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak Qakrop ycToumBOCTH »dKocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpasus Ha 3emie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢GyHkuuu. OcodbeHHOCTH Ouocdepbl Kak
100aNnbHOW 3KOCUCTEMBL. J[MHaMHuecKkoe paBHOBecME U oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUs B Onocdepe.
['1o6anbHBIE IKOJIOTUYECKUE TIPOOIEMBI.

CocyiecTBoBaHMe IIPUPOJBI U YeJIOBEYECTBA. Coxpanenue
O6ropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallOHATBLHOTO
VOPABJICHUS MPUPOJHBIMU pPECypcaMH M HMX HCHOJIb30BaHuE. JlocTuxkeHus
OHOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenu nuranusy», «IKoJOrHYECKass TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jiecay, «buorneno3d Bomoéman, «ArpoieHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCHCTBUS Ha MpUPOAY», «BaxHeilmme WUCTOYHHUKU
3arpsi3HEHMsI BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHeiIIasi cocTaBistomas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiii 3¢ dexT», «DaKTOphI
pPaIMoOaKTUBHOTO 3arpsi3HeHus Ouocdepnl», «OO0mas cTpykTtypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot a3ota B mpupoae».

O6opynoBanue: Mojenb-anmukanus «TunuyHbsle OHOLIEHO3bI», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KoJuieKkunnu «buorieHosy, «Bpenurenu BaxkHEUIIUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIMM pAcCTeHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K PA3HBIM 3KOJIOTHYECKUM TPYIIIIaM OJHOTO BHIA,



Kpacnas kuura Poccuiickoii ®denepanuu, H300paXeHUsS OXPaHIEMBIX BHIOB
pacTeHU U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K pE3ylbTaTam
OCBOCHMSI  OOy4YarOINIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
W CaMOONpPEACJICHUI0, HaJIUuyMe MOTHUBAlMU K OOy4YeHUI0  OUOJIOTUH,
I[eJICHANPABJIICHHOE pPAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMUECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LN U CTPOUTH KUSHEHHBIE TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonorus» AOCTUTrarOTCs B
CAMHCTBE YYEOHOW M BOCIUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUS BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IPABOMOPSIAKY, YEIIOBEKY TPYJa U CTApLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPAAULKUSAM MHOTOHALMOHAIBLHOTO Hapoaa Poccuiickon dPenepauuu, Npupoae U
OKPYKAIOIIEN CpeELE.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorusy»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLECCE PEaTu3alli OCHOBHBIX HAIPaBJICHUU
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCTIUTAHMS:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMUA 00YUaIOIIEerocsl Kak akTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA TMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh poccuiicKoin IPaXKIaHCKOMN UJICHTUYHOCTH,
NMaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHol, ropmoctn 3a CBOM Kpal, CBOK PoanHy, CBOM S3BIK U KYyJbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSTHUKAM IPUPOJIbI,
JTOCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTaHOBJIEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHUS OHWOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPO/IBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSCH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyLIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;



IIOHMMaHUE YMOLIMOHAJILHOTO BO3JEHCTBHS JKUBOW IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@)KCHHMIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMIJICHHE
IIPOSIBIISITH KAYECTBA TBOPYECKON JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro oopasza KU3HU
(3m0poBO€  mUTaHME, COOJIOJEHHME TUTMEHUYECKUX TPaBUI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (DPM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIINX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AaKTHUBHOM JEATEIBHOCTH TEXHOJOIMYECKOM M COLMAJIBHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITNIOJIHATH TAKYIO JI€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodeccuoHaNbHOM e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W pPeaTM30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYeCKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA ISt
OKPYKaroLIEn Cpeibl;

OCO3HaHHUE TJI00AJBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U MyTel ux
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPU HU3YYEHUU OUOJIOTHH
3HaHWS W YMEHHsS TpU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOJIOTIONB30BAaHUEM  (COONIOJIEHHE  MpaBUi  TMOBEAEHUS B MPUPOJE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXPaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENPUATHE JEHUCTBUW, TNPHUHOCAIIMX Bpel  OKpYKAIOULICH
IPUPOJIHON cpele, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE HKOJIOTUYECKUE
IIOCJIEICTBHS NIPEAIIPUHUMAEMBIX ACUCTBUM U IIPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIPaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM WM COLMAIBHOU
IIPaKTUKE, TOTOBHOCTHU K YYaCTHIO B IIPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIpPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOIO HA JAMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpencTBa
B3aMMOJICUCTBUS MEXIY JIIOAbMHU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuky OHUOJNOrMM Kak HayKHd, OCO3HaHUs €€ poiau B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXaloIleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIeCTBa, B MMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEW M PEHIEHUH MpoOemM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 II100AJBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUHM OHOJOTMYECKUX 3HAHMM B IEJsIX
NOBBIMICHUS OOIIE KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHPyeMOM
pU U3y4eHUH OHOJIOTUY;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaliu3a u
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
UMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IS
pelieHus mpodyieM B PEANIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K aKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMHA HOTpe6HOCT51MI/I.

METANIPEIAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUS OOYyUYaIOIIMXCA
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHSATHUS, OTpa)Karouue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTE€Ma, HayYHbIH (PaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccieoBaHue,  HaONIOJIeHHe, HM3MEpPEeHHE, OKCIEPUMEHT U JAPYTHX),
yHUBEpCalIbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,

PETYJISTUBHBIE), 00ecIreynBaroIme (dbopmupoBaHue (YyHKIHOHATBHOM
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHLHH OOYy4YaloIIUXCcsa, CIOCOOHOCTh
oOyJaromuxcs UCIIOJIb30BATh OCBOCHHbIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYSCKHE 3HAHUS W  YHUBEPCAIbHBbIE Yy4eOHbIE JCHCTBHS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHEr0 OOIIero
00pa3oBaHuUs 1OJHKHBI OTPAXKaTh:

OBaanenue YHHBEpPCATbHBIMH Y4eOHbIMU NMo3HABaTeJIbHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOTHYeCKHe AeliCTBUSA:

CaMOCTOATENLHO  (OopMyIHpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPH OCBOCHHHM 3HAHUM IPUEMBI JIOTUYSCKOTO MBIIIJICHHS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(UKAIIUK, 000OIICHHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIICIATh UX XapaKTEPHbBIE MPU3HAKH, YCTaHABIIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTpPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIHHOCTU C TOCTABICHHBIMU LIETISIMU;

HCIIOIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE PaCCYXXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PAcCMATPHBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

PUMEHSTh CXEMHO-MO/IENTbLHBIE cpencTBa TS MIPEICTABIICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaK)K€  MPOTUBOPEUMU  Pa3HOrO0  pOJAd,  BBISIBJICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIAH pEHICHUs MPoOJeMbl ¢ Y4ETOM aHalM3a WMEIOIIMXCA
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
1EJsIM, OLIEHUBATh PUCKH MOCIEACTBUMN JESITEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEaNbHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEIbLCKHE AelHCTBUA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIEIOBATEIbCKON U MMPOECKTHOM JESITEIbHOCTH,
HaBbIKAaMHU  pa3pellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIb30BaTh PAa3JIMYHbIE BHUJIBI JICSITEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAaHMS, €Tr0 HWHTEpPHpeTalnH, MNpPeoOpa3oBaHUI0 U TNPUMEHEHUI0 B Yy4eOHBIX
CUTYaIlHsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX U COIUATBHBIX TPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBILIJIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEIbLHOU
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEILICHHUS;

aHaJTM3UPOBaTh TMOJYYECHHbIE B XOJE PEUICHUS 3a/aud  PE3yJbTaThl,
KPUTHYECKU OLEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYILECTBISATh IEJICHAINIPABICHHBIM MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANTBHYIO CPENy;

YMETh TIEPEHOCUTHh 3HAHUS B IMO3HABATEIBHYIO M MPAKTHYECKYIO OOJacTh
KU3HEIEeATEeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTAaTh HOBBIE HJIEH, MpEAjiaraTb OPUTHMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAYYHO-TIOMYJIIPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUJOB U (POPM IpeCTaBICHUS, KpUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIHMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
otbope Omonornyeckoil mHGOpMaIuu, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpYy aKTUBHOTO MCIIOJIb30BaHUs Pa3IMUHbIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TNpEACTABICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
" JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMOJOrnyeckod HHPOpMalUUe: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHE 3HAKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIOJIBb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPE/ICTBA
HarJIsHOCTH;

BJaJ€Th  HABbIKAMU  pacloO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAITMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH J1eHCTBUSMMU:

1) oO1menme:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHM IO CYIIECTBY OOCYX AaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINIOJIHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HEBepOaJlbHbIE CpEJACTBA OOIIEHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHas esITeJIbHOCTh:

NOHUMAaTh M HCIIOJb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThI MpH PEIICHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS ITPYNIOBbIX (JOpPM B3aUMOJEICTBUS NPHU pelIEHUH yueOHOM 3a1a4u;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA;



NPUHAMATh L€JIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAUHUPOBATh JIEUCTBUSL MO €€ [IOCTWIKECHHIO: COCTaBJIATh IUIAH JEHCTBUM,
pacnpenenarb pojaud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMaHAbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHUBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHHA NpPOOJIEM U UX
pEIIeHUS B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IIOCTYIIKaxX IO OTHOUIEHHUIO K JKUBOW NIPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa30oBaTebHON
JEATEeIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOUYTEHUN;

Jies1aTh OCO3HAHHBIM BBIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHWM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIIHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HAaBBIKAMU  [O3HABATEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBbIX JEUCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3YyJbTaTOB H
OCHOBAaHMM, MCIOJIb30BaTh MPUEMBI PeQIEKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHMUIO;



NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIU3€ pPe3yIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATH Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOrO YeIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTaThl OcBOeHUs mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue Jjisi yueOHoro npeamera «buonorus
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHHUIO 3HAHUI B Pa3IMYHBIX YUYEOHBIX CUTYallUsIX, a TAKXXE€ B pEabHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNnbTaThl OCBOCHUS y4ueOHOrO mpeameta «buosnorus» ¢ 10
KJlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCThH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpa U HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHUE PACKpbIBATh COJEpkKAaHUE OUOJOIMYECKUX TEPMUHOB M TOHSATHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIeCTB W TMPEBpPAIICHUE
SHEPIuM), TOMEOCTa3 (CaMOPETyJISIUsA), YPOBHEBAsI OPraHU3ALMS KUBBIX CUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIMSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Mengens, T. Moprana, H. M. BaBunosa) u y4yenus (o meHTpax MHOTOOOpasus u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. V. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHNE XUBBIX CHUCTEM, IIPOLIECCOB W SBICHHWM, OPraHU3alMs U IPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBUKCHHE  THUIIOTE3bl,  BbISBJICHUE
3aBUCUMOCTH MEX]y MCCIEyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX



pe3ynbTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJENATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS dHEPTUU B KIIETKe, (DOTOCHMHTE3A,
IJIACTUYECKOTO W DHEPreTMYeckoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTh MOJyUYEHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KHU3HU C LeNplo obOecriedeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEACHUS B OKPYXKaroLIei
NPUPOAHON cpee, MOHUMaHUE HEOOXOJIMMOCTH HCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOU OHoJIOrNHU u OMOTEXHOJIOTHUH TUIS pPalMOHATIBHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »3JEMEHTApHble TE€HETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTMOPHIHOTO CKpPEIIMBAaHUS JUIsl NPeICcKa3aHusl HacleIOBaHUSA MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOI0IAThH
npaBuia npu paboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OICHUBaTh U HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJAEP)KAaHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POpPMaLIUU, HAYYHO-IIONYJISIPHBIE
MaTepuaibl), STUYECKHE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OuoOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTHUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOULIEHUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh IOHATHIHBIN armapaT OMOJIOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 11
Kacce JOJDKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIKM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJIEe POCCHHCKUX W
3apyOeXHBIX Y4YEHBIX-OMOJIOrOB B pPa3BUTUE OHOJOTUH, (PYHKIIMOHAIHHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKpPbIBATh COJIEpKAHUE OUOJOTMYECKUX TEPMUHOB WU TOHSATHUN:
BU/I, TIONYJISALUS, TeHOGOH/, SBOJIOLMS, ABUKYIIUE CUITBI ((PAKTOPHI) IBOIOILUH,
IPUCIIOCOOJICHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, JKOJIOTHMYECKUE (HaKTOpHI,



DKOCHCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, PpPEAYLEHTbl, LENH IHUTAHUA,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3JIaraTh OWOJOTHYEeCKHuEe Teopuu (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapieBoro cxonacrtea K. M. bapa, uepenoBaHus IIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEIATh TPAHULIBI UX TPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3anus U MpPOBEACHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMU BEJIUYMHAMU, OOBSCHEHHE IOJyUYEHHBIX
pe3ynbTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX IOHATUH, TEOPHH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BHUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, pPEIYyLICHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHIOCOOIECHHOCTU
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBbI, IEpeHoca
BEIIECTB M TOTOKA SHEPIMM B DKOCHUCTEMAX, AHTPOINOTEHHBIX HM3MEHEHUU B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yYMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM C LeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3[0pOBbs M 370POBBSA
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpYXKarolei
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAallMOHATIBHOTO MPUPOI0IOJIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTAapHble OMOJIOTUYECKHUE 3a/laud, COCTaBISITh CXEMBbI
MEePEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMaX (LIETH NUTaHUsA);

YMEHUE BBIMOJTHATH JTA0OPATOPHBIE M TPAKTUYECKUE PaOOThI, COOIIOIATH
npaBuia mpy paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OLEHUBATh M HWHTEPHIPETHPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACcTBa MaccoBOW MH(pOpPMAIMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl),  paccMarTpuBaThb  TJ0OaldbHBIE  SKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBbIE M YCTHBIE COOOIIEHUS,
0000111ast OMOJIOTMUECKYI0 UH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
WCIT0JI30BaTh NOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoandecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bub OK
buonorus kak Hayka 2 0 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bub6 K
JKuBble CUCTEMBI U X OpraHu3aIus 1 0 0 nommotexa HO
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 1 bubnnorexa [IOK
p https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
K
HSHEACATCIILHOCTD KICTKH 6 0 0 https://m.edsoo.ru/7f41c292
PazMHOXkeHUE 1 MTHANBUAYATLHOE PA3BUTHE 5 0.5 | bubnmorexa LIOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD g 0 15 bubmnoreka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
PesepBHOE Bpems 1 1 0
Ceneknust opranu3mMoB. OCHOBBI 3 0.5 0 bu6nmorexa LIOK
OHMOTEXHOJIOTUHI ’ https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 4




11 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
1 6] o 0.5 1
POTOHMHORHAA BHOMOTIA ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 10 | 0.5 Bbu6moteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
. 1
3 Opranu3MBl H OKpyXKaiowas cpea > 0.5 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 0 0 hitps://m.cdsoo.ru/7f41ccT4
5 PeszepBHoe Bpemst 1 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoaunyecTBO yacon DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
06.09.2024 https://m.edsoo.ru/863e632a
MeToapl TO3HAHUS KHBOM
npuponsl. [IpakTrueckas padora Ne
2 1IZ(I/I;CHOJII>3(I))B21HI/IC aBJII/III:HBIX 1 0 0.5 bubmorera [JOK
P ' 13.09.2024  https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornueckne CUCTEMEL, | 0 0 bu6nmoreka [JOK
MPOIIECCHI U UX U3YyUYCHUE 20.09.2024 | https://m.edsoo.ru/863e6564
4 XuMUYeCcKui cocTaB KiIeTku. Boaa 1 0 0 bubmuorexa [JOK
Y MUHEPAJIBbHBIE COJIA 27.09.2024 | https://m.edsoo.ru/863e674¢
benku. CoctaB u cTpoeHne 6eIKoB.
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
5 adbota Ne 1 «/3yuenue 1 0 0.5 bubmorexa HOK
P j Uyq ' 04.10.2024  https://m.edsoo.ru/863e6b72
KaTaJIUTUYECKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPe aMUJIa3blI
WJTU KaTajasbl)»
bu6nmoreka [JOK
6 v J 1 0 0
[JICBOJBL. IR 11.10.2024 | https://m.edsoo.ru/863e6870




bu6mmoreka [IOK

7 Hyreusossie kicnotst. AT® 0 18.10.2024  https://m.edsoo.ru/863e6d5c
g Hcropus n MeToIbl U3y4EHHS 0 bubnmoreka [JOK
kietku. Knerounas Teopust 25.10.2024  https://m.edsoo.ru/863e6e88
9 Knerka kak nienocrHas xuBas 0
cucremMa 08.11.2024
CtpoeHne 3yKapuoTHYECKOM
kietku. JlabopaTopHas padora Ne 2
«W3yueHune cTpoeHus KIeToK bubnuoreka [IOK
10 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
. 15.11.2024
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOITperapaTax u ux
OTIHCaHUE»
1 KonTponbhas padota no teme 0 bubnuoreka [IOK
"Knerka" 22.11.2024  https://m.eds00.ru/863e6b72
bu6mmoreka [JOK
12 OOMeH BeIECTB WM META00MH3M 0 29.11.2024 | https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 dorocmres. Xemocires 0 06.12.2024  https://m.edsoo.ru/863e7c98
. bubmuoreka [JOK
14 JuepreTicckuii 0omen 0 13.12.2024  https://m.edsoo.ru/863e7aae
15 Buocunres O6enka. Peakius 0 bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a 20.12.2024  https://m.edsoo.ru/863e796e
bu6mmorexa [IOK
16 Tpancnauis — Ouockntes Geka 0 27.12.2024 = https://m.edsoo.ru/863e796e
17 Hexknerounsie hopMbl KU3HH — 0 bubnuoreka [IOK
BHUPYCHI 10.01.2025 = https://m.edsoo.ru/863e7540
18 JKu3HeHHBIN UK KIETKH. Jlenenne 0.5 bubmuorexa [JOK




kIeTku. Murto3. JlabopaTopHas 17.01.2025  https://m.edsoo.ru/863e7dc4
pabora Ne 3 «HabmroneHue mutosa
B KJIETKAaX KOHYMKA KOPEIIKa JTyKa
Ha TOTOBBIX MHKPOTIPEIIapaTax
bu6mmoreka [IOK
19 DopMBI pa3MHOKEHHUSI OPTaHU3MOB 0 0 24.01.2005 https://m.edso00.ru/863e81b6
T https://m.edsoo.ru/863e83 1e
. bubnmoreka [JOK
20 M 0 0
eHos 31.01.2025  https://m.edsoo.ru/863e7f4a
OO0pazoBaHue ¥ pa3BUTHE TIOJIOBBIX
KJ1eTOK. OII00TBOPEHHE.
21 Jlaboparopuas padora Ne 4 0 0.5 bubmmoreka [JOK
«M3ydeHne cTpoeHus OJIOBBIX ' 07.02.2025 = https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»
2 WNHnuBunyansHOE pa3BUTHE 0.5 0 bubnnoreka [JOK
OpraHu3MOB ' 14.02.2025 = https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o 0 0 bubmmorexa LIOK
HACJIEICTBEHHOCTH U U3MEHUYHBOCTH 21.02.2025  https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIeI0BaHUs
24 MPU3HAKOB. MOHOTHOPHUIHOE 0 0 bubmmorera [TOK
P . P 28.02.2025  https://m.edsoo.ru/863e8878
CKpeIllMBaHNe
WTUOPUIHOE CKpEIIBaHNe. 3aKOH
25 §e3aBI/II;HM0ro Hine OBaHUsA 0 0 bubmmorexa [TOK
! 07.03.2025  https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHOe HacieJOBaHNE
26 npusHakoB. JlaboparopHas pabota 0 05 bubnuotexa [JOK
No 5 «M3yuenune pe3ynbTaToB ' 14.03.2025  https://m.edsoo.ru/863e8c60

MOHOTHOPUAHOTO U IUTHOPUIHOTO




CKpEIIMBaHUA Y IP030(UIIbI HA
rOTOBBIX MUKpOIIpenapaTax»

7 I'eneruxa nona. HacnenoBanue 1 0 0 bubmuorexa [JOK
MPU3HAKOB, CIEIICHHBIX C ITOJIOM 21.03.2025  https://m.edsoo.ru/863e8c60
H3menunuBocTh. HeHacnencTreHHas
M3MEHUYUBOCTh. JlaboparopHas

)8 pabota Ne 6. zydenue | 0 0.5 bubnmoreka [JOK
MOAM(MUKAITMOHHOW U3MEHYHBOCTH, 04.04.2025 | https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BApUAIIMOHHOTO PAaa U
BapHallMOHHON KPUBO»

HacnencrBenHass \3MEHYMBOCTb.

29 Jlaboparopuas pabora Ne 7. | 0 0.5 bubmmoreka [JOK
«AHanu3 MyTaluui y 1po30(huisl Ha ' 11.04.2025 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIpEIapaTax»

bu6mmoreka [IOK
30 Ferteriica esiosera ! 0 0 18.04.2025  https://m.edsoo.ru/863e8d78
31 HToroasi KOHTpOJIbHAsA paboTa 1 1 0 75.04.2005

bu6mmoreka [IOK

32 (CemeKinis Kai Hayka it mponiece ! 0 0 16.05.2025  https:/m.edsoo.ru/863e9214

13 MeToapl U TOCTHIKEHHS CENEKIINT | 0.5 0 bu6mmoreka [JOK
pacTeHui U )KUBOTHBIX 23.05.2025  https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacip ] 0 0 bubmuoreka [IOK
MIPOU3BOJCTBA 30.05.2025 @ https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 3 4

[NPOT'PAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
, bubnmoreka [JOK
! IBOIIOLHS i METOJEL €€ H3YHCHHA ! 0 0 04.09.2024 https://m.edsogru/863ea206
) Hctopust pa3BuTus npeacTaBieHui 1 0 0 bubnnoreka [JOK
00 3BOJIIOLUU 11.09.2024 | https://m.edsoo0.ru/863e9570
bu6mmoreka [IOK
3 Muipoopomionts ! 0 0 18.09.2024  https://m.edsoo.ru/863e9cle
[Tonynsauus Kak 31eMeHTapHas
€AMHUIA BUJA U DBOJIIOIUH.
4 Jlaboparopnas pabota Ne 1 1 0 0.5 bubmmorexa LOK
25.09.2024 = https://m.edso0o.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBuoKyIMe cuibl (3JeMEeHTapHbIe | 0 0 bubnnorexka [JOK
(haKTOpBI) SBOTIOLIUU 02.10.2024 = https://m.edsoo.ru/863e9da4
. bubnnoreka [JOK
6 Ecrectaenmniii 0TO0p 1 ero dopmi I 0 0 09.10.2024 https://m.edsogru/863e9ed0
Pe3ynbpratel 3BoIOIIMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buz0oOpa3oBanue. JlaboparopHas ] 0 0.5 bubmuoreka [IOK
pabota Ne 2 «Onucanue 16.10.2024  https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIBHOTO XapaKTepay
8 Hanpasnenus u nytu 1 0 0 bubnmoreka [JOK




Ha 3eMiie»

MAaKpO3BOJIFOLIMHI 23.10.2024 | https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOIIONINH 0.5 0 06.11.2024
WcTopus xxu3HU Ha 3emMiie U METO/bI
10 R 0 0
€€ U3y4eHUS 13.11.2024
11 ['unoTe3sl MPOUCXOXKACHUS KU3HU 0 0 bubnunoreka [JOK
Ha 3emuie 20.11.2024 = https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emie 1o spam 0 0 bubnuorexa [JOK
U NepuoJiam 27.11.2024 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOITIOLUU
PacTUTEIBHOIO U KUBOTHOTO MUpA.
13 [IpaxTuueckas padora Ne 1 0 05 bubnnorexa [HOK
«M3y4yeHne HCKOIaeMBbIX OCTaTKOB 04.12.2024  https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTEKIIUSX
14 CoBpeMeHHas cucTema 0 0 bubnnoreka [JOK
OpPraHr4ecKoro Mupa 11.12.2024  https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKa 0 0 bubmuorexa [JOK
(anTpoMOTeHe3) 18.12.2024  https://m.edsoo.ru/863eac2c
16 JBrxyue cuibl ((paKTopsl) 0 0 bubnnoreka [JOK
aHTPOIIOreHE3a 25.12.2024  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA 0 0
YelioBeKa 15.01.2025
13 YenoBeueckue pacsl U IPUPOHBIE 0 0 bubnuoreka [IOK
aZjanTalny 4eJI0BeKa 22.01.2025  https://m.edsoo.ru/863eaca2
KonTponbhas pabota no teme
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU 1 0 79.01.2025




20 2 0 0
KOJIOTHS KaK HayKa 05.02.2025
)1 Cpensl 00uTaHUS U DKOJIOTHIECKHE 0 0 bubmuorexa [JOK
(hakTOophI 12.02.2025 | https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
22 aCTEHUM U3 Pa3HBIX MECT 0 0.5 buGnnorexa LIOK
P P ’ 19.02.2025  https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
No 4. «BnusHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bu6mmoreka [IOK
23 b 0.5 0
MOTHHECKHE GaKTOpEI 26.02.2025  hitps://m.cdsoo.ru/863cb348
DKOJIOTUYECKHE XapaAKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «I1 é 0 0.5
02 « oafqu IUIOTHOCTH 05.03.2025
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
)5 Coo01iecTBa OpraHu3MOB — 0 0 bubnnoreka [JOK
OHoIIEHO3 12.03.2025 | https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI 0 0 bubmuorexa [JOK
(9KOCHUCTEMBI) 19.03.2025 | https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKA3aTEIN YIKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUIEI 0 0 bubmmorera [IOK
Ny P AR 02.04.2025 @ https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKIieccus
28 IT 0 0
PUPOIHBIC IKOCHCTEMBI 09.04.2005
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0 0




16.04.2025

30 buocdepa — rnobanpHas 1 0 bubmmoreka [IOK
JKOCHUCTEMA 3eMIIU 23.04.2025 = https://m.edsoo.ru/863ebbSe
1 n 1
3 TOrOBasi KOHTPOJIbHAs paboTa 0 30.04.2025
1 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 0 bubnunoreka [JOK
ouochepsl 07.05.2025  https://m.edsoo.ru/863ebd 16
4 1
33 eJoBe4ecTBO B Onochepe 3emin 0 14.05.2025
34 CocymiecTBoBaHUE TPUPOIBI U | 0 bubnnoreka [JOK
YyeJI0BEYECTRA 21.05.2025 | https://m.edsoo.ru/863ebale
OBILEE KOJIMYECTBO YACOB I10 a4 )5

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 244255665850809741289056438463350536643496426821
Bnageney 3eneHoB AHApeR AlleKceeBlY

OedcTerTened C11.10.2023 no 10.10.2024
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