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MHNOACHUTEJIBHAA3SAIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBwiIM: KoHuentyaiabHble mnonoxenus ProcC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero o6pasoBanus B Poccuiickoit dDepeparuu, a TakXKe TOJOXKEHUS O
cneruduke Onosiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOUW MIPUPOLI M 0OCCIICUCHUH
CYIIIECTBOBAHMSI YeJIOBEYECKOTO 00mecTBa. COTjlacHO Ha3BaHHBIM TIOJIOKCHHSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T TpENCTaBICHHE O LEIsiX, 00 oOuei
CTpaTeTUu OOy4YeHHWs, BOCTHTAHUS W Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
yaeOHOrOo Tmpeamera «buonorusy», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATeIbHOCTh U3YUYEHHUsI y4eOHOTO Marepuasa ¢ y4EToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nmnporpaMmMme mo OHONIOTMHM TaKXe YUYUTHIBAIOTCS TpPeOOBAaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yjbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITMI TPEEMCTBEHHOCTH B M3yYE€HHMHM OWoJioruM, Ojarojapsi 4yeMy B HeH
MIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
GbOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHS,  I[EHHOCTHBIX
OpUEHTAINN JIMYHOCTH, SKOJOTHICCKOTO MBIIUICHHS, TPEACTABICHUH O 3JI0POBOM
oOpaze XKU3HM U OEpeXHbIM OTHOIIEHHWEM K OKpYXalollleil MPUPOIHON cpele.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe IO OHOJIOTHH yAEJIEHO BHUMaHHUE HCIIOJIb30BaHUIO
TIOJIYYCHHBIX 3HAHUH B TTOBCETHEBHOM JKU3HU IS PEIICHMS MPUKIAIHBIX 3a7a4, B
TOM 4YHCJE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS IKOJIOTUYECKU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SMCTBEHHOW JESTENBHOCTH 4YEJIOBEKa Ha COCTOSIHHE IMPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIIOBUH ISl pEIICHUs] OJJHOM U3 aKTyallbHBIX 3aau IIKOJIbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero oOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
Mecto. OnHa obOecnieuuBaeT (HOpMUpPOBaHHE y OOYYaIOIIUXCS MPEACTABICHUU O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUH, CO3AET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBHOM TIPaMOTHOCTH, HaBBIKOB 30pOBOr0 W Oe3omacHoro ooOpasa
KU3HH, SKOJIOTHYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  obmero  o0pa3oBaHUs,  COLUAIM3ALUU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMHUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeamMera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OMOJIOTHH.

Otb60p comepxkanus ydebHoro mpenmera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBeKa B OKPYJKAOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U TPaKTHUeCKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPUEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOW OpraHU3aldu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cuctema», «CucreMa M MHOTOOOpa3we OPraHUYECKOTO MHPaAY,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOPETeHHE YMEHH
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00ECTIICUMBAETCS PEIICHUEM CIIEAYIOMINX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3aIlMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CHOCOOHOCTEW B MpOIECCe aHalu3a JAHHBIX O MYTSX pPa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHUpa JKMBOW MPUPOJLI HA OCHOBAaHWU 3HAHWUNW W OMbBITA, MOJYYEHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM KUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PCHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

Jlist m3ydenusi 6uojaoruu Ha 6a30BOM ypOBHE CpPEIHET0 o0Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEP KAHUEOBYYEHMUSA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsizb OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIBI (HAOIIOICHHE, YKCTICPUMEHT, ONKUCAHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass paboraNe 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB MPH
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHUE CBoOiicTBa OenkoB. buonornueckue
byHKIIUU OETKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHocaxapuabl  (TJIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yTJIE€BO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOJAEUCTBUSA
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »JyKapuoTHyecKas U Mpokapuoruuyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxnenue MUTOXOHApHM u Tactua. Bunel mnactun. HememOpanhbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0o0J0vKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KJIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOJIEY.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIIETKN», «CTpOEHUE MKUBOTHOU KIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJMIOACHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MUKPOIpENnaparbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacCTEHUH,
JKUBOTHBIX W OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpoOMpernapaTax M HX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUM B IMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTH (HhOoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A NJIsl KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KkieTke. PacmiernsieHue BENIeCTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonmus. bpoxenune u ero Buubl. KuciopogHOe OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHY) — Bo3Oyautens CIIM/Ia.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Metabonuzm», «MUTOXOHAPHUSIY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monaenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murto3a. Ilpoueccsl, npoucxondimue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. BHOIOrMYECKUi CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CrepMaro30oui, SIMLEKIETKAa) — CIEepMaTOreHe3 M OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, racTpyisuus, opraHorere3. IloctamOpuonanbHOe pa3zButue. TUIbI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM PA3BUTHS.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nukin», «Permkanus JTHK», «Mutosy,
«Meiiosy, «IIpsMoe U HenmpsiIMOe pa3BUTHE», «l 'aMeTOreHe3 y MJIECKONMUTAIOUINX U
yesioBeKa», « OCHOBHBIC CTaIUH OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOIIETOY, «SHleKIIeTKa MieKonuTaromero», «Kapuokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHuwe CTpPOCHHS ITOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
U SMOPHOJIOTHH B CTAHOBJICHHMU TCHETHUKH. BKiIam poOCCHUUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HacCJIeIOBaHUsI MPU3HAKOB, yCTaHOBJICHHbIC ['. MeHenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenMBaHUE. 3aKOH  HE3aBUCHUMOTO  HAaCJEeOBAHMS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO NeHOB. HapyleHne cuemnieHus reHoB B pe3ysibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KAaYE€CTBEHHBIE NMPU3HAKU M UX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukaiuys MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKHU
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M11P-ananu3a. HacnenacTtBenHble 3a0ojieBaHUsS 4YEJIOBEKAa: TI'€HHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUECHUE MEAUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmuet ® cxembl:  «MOHOTHOPHIHOE  CKpEIMBAaHHE M €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'eHeTudyeckue KapTbel pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(puKalMoOHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBw», « MyTarimoHHas U3MEHYHBOCTH.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(OpMBI KpBUIBEB U OKPACKH TeTa), repOapuit «I['opox moceBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpoOILECC. 3apOKACHUE CEJIEKLIUU U JTOMECTHUKALU.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeleKIUU. MaccoBbIii 1 MHAUBUAYAJIbHbII OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpemnBaHue — WHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHT.
Otrnanénnas rtuOpummzanuss u e€ ycnexu. VCcKycCTBEHHBIM MyTareHes U
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHkeHepus. Kilerounble KyapTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHHE PACTECHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dTtudeckue  mpoosmempl. MO - reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. WM. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl NpPOUCXOXKIEHHS W MHOroo0Opasus
KYJBTYPHBIX pacTeHui», «[lopoasl 1oMalHuX )KUBOTHBIX», «CopTa KyJbTypPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«[Homumnongus», «OO0bEKTHl OuOTEXHONMOTUNY», «KieTouHble KynbTypbl U
KJIOHHpOBaHue», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHUi, repdapuil «CenbCKOX03sIICTBEHHbBIE PACTECHUSI.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypcusi«OCHOBHBIE METOABI W JOCTHIKEHHSI CEJIEKIMU PACTCHHN H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHJIOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, TepexXOoAHbie (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAaHUUYEHHOCTHU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTalmoHHbIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0oTOOp — HampaBisionwii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
MPUCIIOCO0JICHUH y OpraHu3MoB. ApoMop(]o3bl U MAMOA AN TALINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOIOIUN.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BuTHe OpraHMYecKoro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamantaummn», «OO0mas aereHepauus,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUJIEKIHMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMHA OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KojuleKuua «DopMbl COXPaHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHbie U NpaKkTHYECKHEe PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPENCTaBICHHUS O 3apOXKICHMHM >KU3HU. HayuyHble TrUnoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. ['unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH MU HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickass dpel. Ilanmeo3olickas spa u €€ TmepuoAbl: KEMOPUMCKUM,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOrMY4ecKuX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakrtopbl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOIlaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, 0O0JACTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckas).  YUepTel  MPHUCIOCOOJIEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHOBeHHe COJIHEUHOM CHCTEMEI», «Pa3ButHe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJIOTUYECKUX  HAaXOJOK  IMPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpTalblla, KPOMaHbOHIIA), CIICTIKA WU
M300pKEHHUST KAMEHHBIX OpYJIui TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[TpakTrueckast padora Ne 1. «/3yueHne McKOmaeMbIX OCTaTKOB PAaCTEHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJNorus KaK HayKa. 3ajauu U pa3aeibl 9KOJOTHUA. MeToabl S3KOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JleHCTBHE HSKOJOTHYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmel. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA momyjasiunu. OCHOBHBIE IIOKAa3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkensb.

Tabmunpl u cxemsl: kapta «lIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopnas padota Ne 3. «Mopdonoruueckne 0COOEHHOCTH PacTeHUN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PEAYIEHTh. KpyroBOpoT BEMIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBI. J{MHaMHuecKoe paBHOBECHME W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThI BEmeCcTB 1 OMOTCOXMMHYECKUE ITUKIIBI JIEMEHTOB (yTaepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6rochepe 3emiin. AHTpONIOTeHHBIE U3MEHEHHs B Orocdepe.
['11oGanpHbIE PKOJIOTUYECKUE TTPOOIICMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykxaués, B. 1. Bepnanckuii.

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cOCTaBIIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
pPaMOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «Oo0mas crpykrypa Ouochepbi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anrukamnus « TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PactutenbHbIe co0bOIEecTBay, Komekuu «buomnenos», «Bpenurenn BaxkHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoii ®enepaumu, H300paK€HUs OXpPaHAEMbIX BHJIOB
pPaCTEeHUN U )KUBOTHBIX.

I[NIAHNPYEMBIEPE3YJIbTATHI OCBOEHHNA  IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHWYHOCTHBIX PE3YJBTATOB OCBOCHHUA Ipeamera «buomorus»
BBIJICJICHBI CIICAYIONINE COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCS POCCHHCKON
IPaXKIAHCKOM UJCHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAllMM K OOydeHHio OuOJOoruu,
I[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHUUECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESITETbHOCTH I[I€EHHOCTHO-CMBICJTIOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LI U CTPOUTH KUZHEHHBIE TUTAHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS NpeaMeTa «bHoJIorus» HOCTUTArOTCS B
CAUHCTBE YYCOHOM M BOCIHMTATCIBHOM JEATCIIBHOCTH B COOTBETCTBHUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOITO3HAHHUSI, CaMOBOCIIUTAHHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEW TMO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTAPILIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HaCIEIUI0 U
TPpaAULMSAM MHOTOHAILMOHAIBLHOTO Hapoja Poccuiickon dDenepanuu, MpUpose U
OKpYKaroUIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mpenmera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlMH, TO3UTUBHBIX BHYTPEHHHMX  YyOEXKICHHH, COOTBETCTBYIOUIUX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, pacHIUpEeHHe >KHU3HEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLECCE PEaTn3alli OCHOBHBIX HAIPaBJICHUHN
BOCIIMTATEJILHOU JE€ATEIILHOCTH, B TOM YMCJIC B YaCTH:



1)rpa:knaHckoro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIIBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBHSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B TMIPOILIECCE COBMECTHOI'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCJIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIIEHHS K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NMaTpuoOTU3Ma, YBaXXEHUS K CBOEMY HApOay, YYBCTBa OTBETCTBEHHOCTHU IEpe.l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSTHUKAM IPUPOJIbI,
JTOoCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IC;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHWMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYACH HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJUTENSAM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HaposioB Poccuu;



4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYAsl 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILIECHU;

MMOHMMAHUE YMOIIMOHAIBHOTO BO3/ICHCTBHS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(310opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATHUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTbH), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAHUE LEHHOCTH NpPaBUWJl HHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX NMPUBBIUCK (YMOTpEOICHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAaCcTEPCTBA, TPYIAOJIIO0HE;

TOTOBHOCTh K AKTHUBHOW JI€ATEIbHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIPaBJIE€HHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO AEATEIbHOCTD;

WHTEpEC K pa3IuuHbIM cdepam npodhecCHOHATBHONU JeSTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPa30BaHMUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMUSA

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphI: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA ISt
OKPYKarLIEn Cpebl;

OCO3HaHHME TJI00ATBHOTO XapakTepa 3KOJOTMYECKHX Mpo0ieM M myTed ux
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HAHWS W YyMEHUS TPU PEIICHHH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
IPUPOJIOTIONB30BaHUEM  (COONIOJIEHME  MpaBUi  TMOBEAEHUS B MPUPOJE,



HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECHS B HSKOCHUCTEMAxX, OXpaHy BHJIOB,
aKOocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaIOUIEH
NPUPOIAHON cpeie, YMEHHE MPOrHO3UPOBATH HEOJArONPHUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4HME PA3BUTOIO KOJIOIMYECKOTO MBIIUICHHS, 3KOJIOTUYECKON KYJIbTYpPHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN NIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

c()OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIbCKOM KYJBTYpbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbBMU U TIO3HAHUS MUPA;

MOHMMAaHUE chneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(GOpMHUPOBAHNUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXarolleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YeJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PpEIICHUU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PeCcypcHble  NpPOOJEeMbl  Pa3BUTHUS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 III00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlUOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIEHUS OOIIE KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IpU U3Y4eHUH OHOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJOB MO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS Ha OCHOBE HayudHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO TOJyYE€HHsI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;



OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHIANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIe pe3yIbTaThl OCBOCHHS ydeOHOTO mpemmera «buomorus»
BKJIFOYAIOT: 3HAYUMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SBJICHUE, MPOoIiecc,
CUCTEeMa, Hay4YHbIH (DaKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT H  JAPYTHX),
yHUBEpCalbHble Yy4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue (GyHKIIMOHAIBHOMN
FPAMOTHOCTH W  COLMAIBHOM  KOMIIETEHIIMHMOOYYaIOIIUXCA,  CIIOCOOHOCTD
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYCCKUE 3HAHUS W  YHUBEPCAIbHBbIE Y4eOHbIC JCHCTBHS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHErO OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBiagenne YHHUBEPCATbHBIMHU yueOHBIMU NMO3HABATEJIbLHBLIMH
NEUCTBUSMM:

1)0a30Bble JIOruYecKue AeHCcTBHA:

CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh TIPU OCBOCHHMHM 3HAHUM IPUEMBI JIOTHYSCKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIEC MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTpENCNATh NETU JeATCILHOCTH, 3aaBas IapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JUIsl 0OBSICHEHHS (PAKTOB M SIBIICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHUE PACCYXXJICHHUS (MHAYKTHUBHbBIC, JEIYKTHUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U MPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;



PUMEHSATH CXEMHO-MO/IEJIbHbIE cpenctBa Uil IPEACTaBIICHHUS
CYILLECTBEHHBIX CBSI3€ll M OTHOLIEHUH B M3Y4YaeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKK€  MPOTUBOPEYMU  PA3HOrO  pOJAA,  BBIABICHHBIX B Pa3IMUHBIX
WH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH pEHICHUs MPoOJeMbl ¢ YYETOM aHaM3a WMEIOIIMXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEAJbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE ITPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2)0a30Bble McCIIeI0BaTEIbCKHE HeiiCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-HUCCIIEI0BATENbCKON U IPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJI30BaTh PA3JIMYHbIE BHUJIBI JESITEIIBHOCTH IO TOJYYEHHUIO HOBOTO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYalUsX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSMU U METO/IAMH;

CTaBUTh W (OPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHUs, HaXOAUTh APTYMEHTHI JIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTpPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATh LI€JICHANIPABICHHBIA MOUCK MEpPeHOca CPEICTB U CIOCOOOB
JEeNUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

yMETh MEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYI 00JacTu
KU3HEIEeATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX YUE€OHBIX MPEAMETOB,;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUTHMHAIbHBIE MOAXOJbl U PEIICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanueii:



OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIONMYJIIPHOW JUTEparype, OHOJOTHYECKUX CIOBapAX U
CIpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HPOBAThH
MH(POPMAIIMIO Pa3IMYHbIX BUJOB U (POPM IpPEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

dbopMynTUpoOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TOUCKE U
otOope Omosornueckor MHGOPMAIUU, HEOOXOIUMOM JIJIsl BBIMTOTHEHUS YICOHBIX
3ajady;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMAIbHYIO  (QOpMy  NpeICTaBIICHUS
Ouonornueckoi MHPpopMauu (CXxembl, rpapuKy, AUarpaMMbl, TaOIULIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KAyeCTBE CpeacTBa NpH paboTe C
OMOoJOrnyeckod HHPOpMalUUe: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (OpMYyJbl, aOOpeBHATypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclo3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaseHue yHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

1)o6menue:

OCYILECTBIISATh KOMMYHUKAIIMU BO BceX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JTUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINOJIHEHUS MpejjiaraeMon
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH IMO3HUIMKA JPYIMX yYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CPEACTBA OOIIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBHUSA, MOHUMATh
HaMEPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECEeTHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2)coBMeCTHas AeSITeIbHOCTD:



MOHMMATh U HUCHOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOW U WHIAUBUIYATHHOM
pabOThI IPH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBUS MPH PEIICHUN YIeOHOH 3a1a4H;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBUM C y4y€ToM oOIIuX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIEHA KOJUIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIWUHUPOBATh ACHUCTBUA NO €€ MTOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenenarTb pojau ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4€CTBO CBOErO BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHUBaTh HJEU C TMO3ULIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IOBEJCHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHUBEPCATbHBIMH PEryJSTUBHBIMU AeHCTBUSIMH:

1)camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl BBISIBICHHA NpOOJIeM U UX
pEIIeHHs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpPAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHUCTBHUSIX M MOCTYIKax MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATEIbHOCTh, BBISBISATH
po0JIeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuMpsTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIUYHBIX MPEOYTCHUIT;

JienaTh OCO3HaHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CrIocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAHUINH B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSHHO MOBBIIATH CBOW 0Opa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM;



BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedieKCHMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX TMPOLIECCOB, UX pPE3yJbTaTOB U
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI PeIICKCUU ISl OIEHKH CHUTYallud, BHIOOpA
BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO IPUHUMATH PEUICHUS IO HUX
CHUKEHHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTUX NpPU aHalIu3e pe3yJbTaToB
NEesTEeIbHOCTH;

3)npuHsaTHE Ce0 U APYTrUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX TIPU aHaJIU3€ pe3yJIbTaToB
JEATEIIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIIMH JIPYTOTO YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs nporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamMera «buonorus»
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI IEUCTBUN MO OCBOEHHUIO, HHTEPIIPETALUN U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3JMYHbIX y4E€OHBIX CHUTyalUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMHPOBAHHOCThH 3HAHUUA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAayYHOM KapTHHbBl MHpa M HAYYHOTO MHPOBO33PEHHS, O BKIIAJE POCCHUICKHUX WU
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHUE PpACKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
KW3Hb, KIJIETKA, OpraHu3M, MeTadoiau3M (0OMEH BeEIIeCTB U TMPEeBpallCHUE
SHEPIruM), TOMEOCTa3 (CaMOpETyJISIIUs), YPOBHEBAsI OPTaHU3ALIMS JKUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIETOoYHas, XPOMOCOMHasl,
MyTallMOHHAs, IEHTpajibHas JOorMa MOJIEKYyJIapHOH Ouosorun), 3akoHbel (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LEHTpax MHOrooOpasus H



IIPOUCXO0XKJIEHUS KyJIbTYpHbIX pactenuii H. M. BaBuiioBa), onpenenarb rpaHULIbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIIaJIETh METOJaMU HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOIIOJECHUE U
ONMCAHME YKUBBIX CHCTEM, IIPOLIECCOB M SBJICHWI, OpraHu3alys U IIPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTAa,  BBIJIBJKEHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMH BEIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHUH, TEOPH W 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHAa BEIIECTB M MPEBpPALICHUS SHEPIHM B KIETKe, (POTOCHMHTE3A,
IUIACTUYECKOr0 W 3HEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO03a, Meio3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHMS, HWHAWBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JUIS NPUHATHS NPAKTUYECKUX PEIICHUNA B IOBCEAHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOILKX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaIoLIei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOMU OHoIOrnu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjlelI0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBAHMs IJIsl MpEJICKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEPKAHMsI, BKIIOYAIONIYIO I[ICEBJIOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOpPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(GOPMALIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mnpeamera «buonorus» ¢ 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HAayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-



HAay4YHOM KapTHHbl MHpPa M HAYYHOT'O MHPOBO33PEHHUS, O BKJIAJE POCCHUCKUX M
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OWOJOTHH, (PYHKIIMOHATHHOU
TPAMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATh COJEpkKAHUE OWOJOTMYECKUX TEPMUHOB U TOHSITHUM:
BU/I, TIONYJISALNS, TeHO(MOH, IBOJIOLMS, ABMXKYIIUE CUIBI ((PaKTOPHI) IBOJIOIUH,
PUCIOCOOJIEHHOCTh OPraHu3MOB, BHJI000pa30BaHUE, SKOJOTUYECKHUE (PAKTOPHI,
HPKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEIYyLUEHTbl, LENU MUTaHUS,
HKOJIOTHYECKas upamua, OMoreoleHos, onocdepa;

yMEHUE Hu3arath OWOJOTHYECKHE Teopuu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonacrea K. M. bapa, depengoBaHus TiaBHBIX HaIpaBiICHUN U
nyteit spomonuu A. H. CesepiioBa, yuenusi o ouochepe B. 1. Bepnaackoro),
OINPEIENISTh TPAHULBI X IPUMEHUMOCTH K KMBBIM CHCTEMAM,;

YMEHHE BJIAJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: HAOJIO/IEHUE U
OMHMCAHHWE YKUBBIX CHCTEM, MPOLIECCOB U SIBICHUWI, OpraHu3aius W MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXKJy MCCIEIyEeMbIMH BEIMYMHAMH, OOBSICHEHHE MOIYYEHHBIX
pe3yibTaTOB, WCIIOJIB30BAHHBIX HAy4YHBIX IOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU NOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BHUJOB, MONYJSALHMA, NPOAYLEHTOB, KOHCYMEHTOB, PpPEIYLEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
W3MEHYHUBOCTH, €CTECTBEHHOrO0 OTOOpa, BHA000pa30BaHMS, MPHUCIOCOOICHHOCTH
OpPraHH3MOB, JEHCTBUSL SKOJOIMUECKHX (DAKTOPOB Ha OpraHMU3Mbl, MEpeHoca
BEILIECTB M TIOTOKA SHEPIMM B DSKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, JJI NMPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOErO 370pOBbS U 340POBBS
OKPYXAaIOILUX JIOJeH, COOI0/IEHU HOPM IPaMOTHOIO MOBEICHUS B OKpYKarolen
OPUPOJIHON cpene, MOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl PalliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJIOTUYECKHUE 3a/layd, COCTABJISTh CXEMBbI
NepeHoca BeIeCTB U SHEPTUU B dKocucTeMax (LeNy MUTaHus);

YMEHUE BBIMOJHATH JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOATH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh U HWHTEPIPETUPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAHMsI, BKIIOYAIONIYIO I[ICEBJIOHAYYHbIE 3HAHUA U3



pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAaccOBOW MH(GOpPMAIMU, HAYYHO-TIOMYJISIPHbIE

MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  SKOJOTHYECKHE  MPOOJIEeMbI

COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;
YMEHHME CO3[1aBaTh COOCTBEHHbIE IHCBMEHHBIE M YCTHBIE COOOLIEHUS,

000011ass OMOJIOTUYECKYI0 UH(OPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
WCITOJI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LN (POBbLIE)

Ne ni/m Konrpoabnbsie IIpakruuyeckue
NMPOrpaMmblI Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
1 buonorus xak Hayka 2 1 0.5 https://m.edsoo.ru/I1A1Z8RIE
2 JKuBble CUCTEMBI U MX OpraHu3aIus 1 https://m.edsoo.ru/L7K105N9Q
3 XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/A614J7H5H
4 KuzuenesreabHOCTb KIETKU 6 https://m.edsoo.ru/W4T1H4X1L
P
5 BSMHONCCHHE 1 HHANBIAYAIRHOS 5 1 https://m.eds00.ru/BIM3D1040
pa3BUTHE OPTraHU3MOB
H
6 ACHCACTBEIHOCTD 1 HIMEHTHBOCTD 8 1 15 https://m.edso0.ru/K4Q4P3Z3Y
OpraHU3MOB
C .0
7 CIICKII OPTaHiEMOB. LICHOBE 3 https://m.edso0.ru/G8F5Q0R3K
OMOTEXHOJIOTHU
8 PeszepBHOE BpeMms 1 https://m.eds00.ru/D40108L0S
OBILIEE KOJIMYECTBO HACOB I10 34 2 4

[TPOT'PAMME



https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM POBbLIE)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoTshI
1 DBOIIIOLIMOHHAS OUOJIOTHUS 9 1 1 https://m.edso0.ru/R6GOTOB2H
B
2 OSHMEHOBCHHO 1 PASBITHC NUSHI 7 9 0.5 https://m.edsoo.ru/Y9H2Q3P9A
3emuiie
3 Opranu3Mbl 1 OKpyKaroias cpeaa 5 1 https://m.eds00.ru/QOF7W3Q4C
4 Coo011ecTBa U HKOJIOTHYECKUE CHCTEMBI 9 1 https://m.eds00.ru/Z3D9Q3V0S
3) PesepBHoe Bpems https://m.edso0.ru/POD3V1J6C
OBIIEE KOJIMYECTBO YACOB I10 34 2 25
[MPOTPAMME '
INOYPOYHOE IINIAHUPOBAHUNE
10 KUIIACC
KosanuecTBo yacos 3 N
JIEKTPOHHbBIE IU(PPOBbIE
Nen/m Tema ypoka Kontpoasubie IIpakTuyeckue P P
Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/L3N5X6G2Y
MeTo/1bl TO3HAHUS KUBOW TPUPOIBI.
[IpakTuueckas pabora Ne 1
2 «Mcnonp30BaHuE Pa3IMUYHBIX METOIOB 1 0.5 https://m.eds00.ru/J3G9X4D7E
MIPU U3YyYEHUH OMOJIOTUYECKUX
00BEKTOBY. broOrHUeCKrne CUCTEMBI
3 CraproBasi TUarHOCTHKA 1 1



https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/P0D3V1J6C
https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E

XMMHYECKUN cOCTaB KJIeTKU. Boga n

4 1 https://m.edsoo.ru/HIK8A6CIF
MUHEpaJIbHBIE COJIN
5 Bbenxu. CoctaB u cTpoeHue OenkoB 1 https://m.edso0.ru/Q6J215K1J
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne
6 1 «M3yueHne KaTaTuTHIECKON 1 0.5 https://m.edso00.ru/P8Q204TOF
aKTUBHOCTH (pepMEHTOB (Ha mpuMepe
aMIJIa3bl WIK KaTajaas3bl)»
7 YraeBopsl. JIunnasl https://m.eds00.ru/Q8Y8G5J1B
8 Hyxnennosbie kuciotel. ATO https://m.eds00.ru/M1Q8N0OY5C
9 HeTopusl 1 METOAIBT H3YHICHIS KICTKH. 1 https://m.edsoo.ru/AOPOE1L6Q
Knerounas teopust
10 Krnerka kak nenoctHas xuBasi cuicTeMa 1 https://m.eds0o.ru/I8B9Y9Z1N
CtpoeHue 2yKapuoTUYECKOM KIETKH.
Jlaboparopnast pabora Ne 2 «M3yuenue
11 CTPOCHHA KIICTOK IzaCTeHHﬁ’ PKMBOTHBIX, 1 0.5 https://m.edsoo.ru/USC3M3A10
rpubOB U GaKTepHil 101 MUKPOCKOTIOM
Ha TOTOBBIX MHKpPOTIPENaparax u ux
OTIICAaHUE»
12 OOMeH BelecTB Wi MeTad0JIn3M https://m.edsoo.ru/W3W7F8M9B
13 ®dorocuHTE3. XEMOCHHTE3 https://m.edsoo.ru/E1Z2R009B
14 DHepreTUYecKuii 0OMeH https://m.edso0.ru/H3D3Y6V0OH
JKu3HEeHHBIN UK KIETKH. Jlenenne
kieTkd. Mutos. JlabopaTopHas pabora
15 Ne 3 «Habnronenrne MuTO3a B KIETKaX 1 0.5 https://m.edso0.ru/EOX7D6P5C
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOTMpernaparax»»
16 buocunres 6enka. Peakuus MaTpuuHOro 1 https://m.edsoo.ru/E3R8I13D8J



https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q
https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/E3R8I3D8J

CHHTC3a

17 Tpancnsanus — 6nocuHTe3 OenKa 1 https://m.edsoo.ru/ESTON8W9H
18 Hexnerounsie GopMbl )KU3HU — BHPYCHI 1 https://m.edsoo.ru/J3B9G7A8B
19 @OpMBI pa3MHOKEHUS OPraHU3MOB 1 https://m.edsoo.ru/P7EQV8V0OS
20 Meiio3 1 https://m.eds00.ru/VOS8G3AGW
O0pa3zoBaHue 1 pa3BUTHE TOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 Jlaboparopuas padota Ne 4 «3yuenue 1 0.5 https://m.eds00.ru/B5SG7QIN3B
CTPOEHUS TIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOITpenaparax»
22 WuauBuayanbHOE pa3BUTHE OPraHU3MOB 1 https://m.edsoo.ru/A8S8WIF2F
23 T'enietiia — Hayka 0 HACTECTBEHHOCTH 1 https://m.edsoo0.ru/E2A4C4G5I
Y U3MEHUUBOCTH
3aKOHOMEPHOCTH HACTIEIOBaHUS
24 MpU3HAKOB. MOHOTHOpUTHOE 1 https://m.eds00.ru/X0T3G9D4X
CKpeLIBaHNe
25 Jiribpuioe cipentiparie. 3aKon 1 https://m.edso0.ru/USMOQOT6M
HE3aBUCHMOTO HACJIEJOBAHUS TIPU3HAKOB
CuenuieHHOE HaclIeJ0BaHUE TPU3HAKOB.
JlaGopatopnas pabora Ne 5 «M3yuenue
26 PE3YJILTATOB MOHOIHOPHIHOTO H 1 0.5 https://m.edso0.ru/B3F9A3Y7K
JTUTUOPUIHOTO CKPEIIUBAHUS Y
JPO30(HITBI HAa TOTOBBIX
MUKpOITpenaparax»
27 Feneruia nona. Hacnienorarue 1 https://m.eds00.ru/F6TACOV1Z
MIPU3HAKOB, CLIETUICHHBIX C TIOJIOM
28 VismerriuBocTs. HeHacueNoTaeRHAS 1 0.5 https://m.eds00.ru/SOLOX1U5X

M3MeHYnBOCTh. JlaboparopHas pabora Ne



https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X

6. 3yuenne MoaupUKAIIMOHHON
MU3MEHYMBOCTH, ITOCTPOCHHUE
BapUAIMOHHOTO PsAa ¥ BApHALIIOHHOM
KPUBOI

HacnencrBennass \3MEHYMBOCTb.
Jlaboparopnas pabota Ne 7. «AHanu3

29 . 1 0.5 https://m.edso0.ru/X008Q8M6C
MYTaIi y Ipo30QHIIbI HA TOTOBBIX
MUKpOITpernaparax»
30 I'eneTnka yenoBeka 1 https://m.edsoo.ru/K9JOM1Y4N
31 Kontponbnas padota 3a 10 kmacc / BITP 1
32 Cenexius kak Hayka u rporecc / BITP https://m.edsoo.ru/W9F9POH3Y
M
33 eTOHHVH AOCTIDRCHIL CEHICRIIHI 1 https://m.edso0.ru/D2L0Y6L3S
pacTeHUii 1 )KUBOTHBIX
b
34 VIOTEXTOIOTIDL Kaic oTpacitb 1 https://m.eds00.ru/Y9Q2W2U4V
MIPOU3BOJICTBA
OBIIEE KOJIMYECTBO YACOB I10 34 p 4
[MPOTPAMME
11KJACC
KounyecTBO 4yacoB
Ne JJIeKTpOHHbIe NG poBbIE
Tema ypoka Koutpoasnubie IIpakTnyeckue
n/m Bcero o0pa3oBaTejibHbIE PEeCYpPChI
padoThI padoThI
1 OBOIIOLUSA U METOABI €€ U3YyUEHUS 1 https://m.edsoo.ru/T1A2H004W
2 McTopiti paseuTii NpeACTaReHii 06 1 https://m.eds00.ru/K4X7NIR3K
3BOJIIOIMUA. MUKPOIBOTIOLIMS
I1
3 Oy KAI SAEMEHTAPTAT CAHIILEA 1 https://m.eds00.ru/O9U2MSL5H

BUJa 1 dBomoImH. JlabopaTopHast pabora



https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/Y9Q2W2U4V
https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/O9U2M5L5H

Ne 1 «CpaBHenue BUI0B 1O
MOP(OJIOrHUECKOMY KPUTEPUIO»

Bxomnas koHTposibHas paboTa

JIBroKyIue cuitbl (JIeMEHTapHbIE
(haKTOpBI) IBOITIOLIUN

0.5

https://m.edsoo.ru/R9B8I6GASL

EcrecTBenHslIit 0TOOp 1 ero ¢hopmbl

P €3YyJIbTAThl S5BOJIFOIIHUU:
HpI/ICHOCO6J'IeHHOCTB OpPraHu3MoOB U

BUI000pazoBanue. JlaboparopHas padbora

No 2 «Onucanue npucnocoOIeHHOCTH
OopraHu3Ma 1 €€ OTHOCUTEIILHOTO
XapaxkTepa

0.5

https://m.edsoo.ru/H2R2B9K4P

https://m.edsoo.ru/X2U8Z1K4N

HaHpaBJ’IeHI/IH U ITYTH MAKPO3BOJJIIOLIUA

Heob6patumocTts BOIIONINH

https://m.edso0.ru/N3BO0G3K9D
https://m.edsoo.ru/Z7H7Q5R9J

10

11

Hcrtopust xu3Hu Ha 3emiie U METOIbI €
W3yYECHUS

I'unoressl MPOUCX0XKACHUS KU3HU HA
3emite

https://m.edsoo.ru/K2G8W1z2wW

https://m.edsoo.ru/U604K7W7W

12

PazButue xxu3HM Ha 3eMIie 10 dpam U
nepuoaam

https://m.edsoo.ru/K3B90Q0H4U

13

OcCHOBHBIE 3TaIlbl BOIIOLUU
PACTUTECIIBHOTO U )KUBOTHOT'O MHpPaA.
[TpakTiueckast padota Ne 1 «3yuenue
HCKOIIaEMBIX OCTAaTKOB paCTeHI/Iﬁ n
JKHUBOTHBIX B KOJUICKIIUAX)»

0.5

https://m.edso0.ru/Q6E3C3W7X

14

CoBpeMeHHas CHCTeMa OPraHUYECKOTO
MHpa

https://m.edso0.ru/G5T0ABUOG

15

DBOJIOIHS YeTIOBEKa (aHTPOIIOTECHE3)

https://m.edsoo.ru/M2G5Q6F5N



https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N
https://m.edsoo.ru/N3B0G3K9D
https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N

JBmxymme cuibl ((hakTophl)

16 https://m.edsoo.ru/P1H5B7N2Y
aHTpOIOreHe3a

17 OcHOBHBIE CTaIUU IBOJIIOLUU YETIOBEKA https://m.edso0.ru/D2J2T6Z0L

18 HenopeueckHe pachl M PUPOHBIC https://m.eds00.ru/Y 6J6 T6R3P
a/lanTay 4eIoBeKa
PesepBHeIit ypok. O000IICHHE 110 TEME

19 «BO3HHUKHOBEHNE U Pa3BUTHE KU3HU Ha https://m.edsoo.ru/Z8H8D6M8B
3emuie»

20 DKoJoTus Kak HayKa https://m.edsoo.ru/W2W7M1Z8Y

21 Cpenet 00HTaHHS H IKOTOTHICCKHE https://m.edso0.ru/A5Q4Z8V1L
(bakTopsI
AbGuotnueckue pakropsl. JlaboparopHas
paborta Ne 3. «Mopdonoruueckue

22 0COOEHHOCTH PACTEHHIL U3 PASHBIX MeCT 0.5 https://m.edso0.ru/FSM2L3R8S
oOutanusy. JlaboparopHas padota Ne 4.
«BnusHMe cBeTa Ha POCT U pa3BUTHE
YEpEHKOB KOJIeyca»

23 buotnueckue gakTopsl https://m.eds00.ru/Q9Z3R2Y0Z
DKOJIOTUYEeCKHEe XapaKTepUCTUKU

24 nonyutui. Ipaxririeckas pabora No 2 0.5 https://m.eds00.ru/H5J8R3NOP
«[Tocy€T TUIOTHOCTH TOIYJISIHIA Pa3HBIX
BHJIOB PAaCTEHUII»

25 Coo0b1ecTBa OpraHu3MoB — OHOLIEHO3 https://m.edso00.ru/Z6J8HOG8B

26 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI) https://m.edsoo.ru/LAF7FOR2W
OCHOBHBIE TIOKA3aTeIN IKOCUCTEMBI.

27 Oxonoruyeckue nupamuabsl. CBoiicTBa https://m.eds00.ru/G3M3T9D20
skocucteM. Cykueccus

28 [Ipupoanslie 3xocHcTEMBI https://m.eds00.ru/X9K1X9S6I



https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/W2W7M1Z8Y
https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P
https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/G3M3T9D2O
https://m.edsoo.ru/X9K1X9S6I

29 AHTpPOIIOT€HHBIE IKOCUCTEMBI 1 https://m.edsoo.ru/PSD2A0F8T

30 brocepa — raobaibHas skocHCTEMA 1 https://m.eds00.ru/M601B3B6R
3emiu
3aKOHOMEPHOCTH CYIIIECTBOBAHUS

31 ouocdepsl. UenoeuecTBo B Ouochepe 1 https://m.edso0.ru/G3X3B7G9A
3emim

32 KonTponsHas padora 3a 11 xmace 1

33 S:;giiiig:alme HPHPOARI H 1 https://m.eds00.ru/Y8Q8X900G
PesepBHblit ypok. O60011I€HHE TEMBI

34 «Co00111ecTBa M 9KOJIOTHYSCKUE 1 https://m.edsoo.ru/E6M1R5V2D
CHCTEMBbI»

OBUIEE KOJIMYECTBO YACOB I10 34 95

[NPOTPAMME



https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/M6O1B3B6R
https://m.edsoo.ru/G3X3B7G9A
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/E6M1R5V2D

IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3zoBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupOBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOUH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IMPUPOJIBI U
pCIICHUH KU3HCHHO BAKHBIX COIMATIBHO-3TUYCCKUX, SKOHOMHUYCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YETIOBEYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHATILHOTO MIPUPOAOIIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHS K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIA/IC POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHE OHOJIOruU

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMS, UCIIOJIb3YEMBIX B OHMOJOTMYECKHUX MCCIICTOBAHUSAX JKHBBIX
00OBEKTOB M d3KOcHUCTeM (ONUCaHUE, W3MEpPEHHue, MPOBEACHUE
HaOJt0/IeHNH); CcHoco0aMy BBISBICHUS W OLIEHKH aHTPOIOI€HHBIX
W3MEHEHUH B IIPUPOJIE.

YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX SKCIIEPUMEHTATbHBIMU
cpeactBamu, (GOpPMYIHpYS IIeNb HWCCIEAOBAaHUS, aHATU3UPOBAThH
MOJTyYCHHBIE PE3YJIbTATHI U JIEIAaTh BHIBOJIBI.

BbisiBIeHHEe 3aBUCMMOCTH  MEXKJy HCCIEIyeMbIMH BEIMYMHAMU,
00BsICHEHUE TOTYUYEHHBIX PE3yJIbTaTOB U (POPMYITUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BIaJeTh CHUCTEMOW OMOJOTHYECKMX 3HAaHUH, KOTOpas
BKJIFOYAET: OCHOBOITOJIArAONIHe OWOJIOTUUECKAE TEPMHHBI W TIOHSTHS
(K¥I3HB, KJIETKA, TKaHb, OPraH, OPTraHW3M, BHJ, TOMYJIIHS, YKOCHCTEMA,
Ouorieno3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMONMMMEPBI, JUCKPETHOCTh, CaMOpPETYIISIIKS,
CaMOBOCITPOH3BEICHHE, HACJIeICTBEHHOCTb, HM3MEHYUBOCTD,
SHEPro3aBUCUMOCTh, POCT U PA3BUTHE);

Ouwojorudeckne Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozpiieBoro cxojctsa K. Bbapa, sBomrormonHas

teopuss Y. JlapBuHa, CHHTETHYECKass TEOPUS DSBOJIIOLUH, TEOPHUS




antpororeHe3a Y. JlapBuna; teopusi OuoreoneHoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOrooOpa3us M HMPOHCXOMXKIACHUS
KyJbTYypHbIX pacTeHuit, ydeHue A.H. CeBepuoBa 0 mnOyTsIx Hu
HampaBJIeHUsX 3BojronuH, yuenue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLICHUS CUEIUICHUS
reHoB T. Moprana; roMOJIOrMYECKHUX PSAJOB B HACIEICTBEHHOU
nsMeHunBocty H.M. BaBunoBa; renetmueckoro pasHoBecus JIxk.
Xapan u  B. BaiinGepra; 3apoaeimeBoro cxozactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mromiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. JIubuxa, sKonoruueckoi mupaMuibl 4Uced,
O1OMAaccChl U SGHEPTUN);

runote3bl (koanepsatHoi A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

XonpaeitHa, mukpochep C. Dokca, pudosuma T. Uek)

YMeHue peuarb IMOHMCKOBBIC OMOJOrHYeCKUe 3aJda4l,; BBbIABIIATH
IIPUYIUHHO-CJICACTBCHHLIC CBA3HU MCKOAY HCCIICAyEMbIMU
OHOJIOrMYECKUMHU 06’b€KTaMI/I, mpoueccamMm MW ABJIICHUAMU; OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATH I'CHOTHIIMYCCKUEC CXEMbI CKPCHIUMBAHHA I PA3HbIX THUIIOB
HACJICAOBAHUA IMPHU3HAKOB Yy OPraHU3MOB, COCTABJIATHL CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM U
(GYyHKIUSAMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAaMH OPraHOB y pACTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTaraMu oOMEeHa BELIECTB; TalaMy KJIETOYHOI'O LIUKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTaraMi ’MOPUOHATILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHMS,
IpoLeccaMi  JBOJIIOLMM; JBWKYLIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTAMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMHU K HUM

OpraHu3MOB

YMeHHe BBIICIATH CYIIECTBCHHBIC TPU3HAKH:

CTPOEHHS BUPYCOB, KJIIETOK MPOKAPHUOT M IYKAPHUOT; OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB, OHOTE€OIICHO30B, SKOCHCTEM H
Oomochepsl; CTPOCHUS OPraHoB W CHUCTEM OPTraHOB PACTCHH,
KMUBOTHBIX, YEIIOBEKA; MPOIECCOB KU3HEACIATEIIBHOCTH, MPOTEKAOIINX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJOrHYSCKUX




mporeccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMauM U
MIpEeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTrO M TeTepoTpodPHOro
TUIOB TNHTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, 5SMOpHUOreHe3a, NOCTAMOPHOHAJIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTaOWJIM3MPYIOLIEro,  JBMXKYILEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI0 O0TOOpa; aJJIONAaTPUYECKOI0 M CUMIATPUYECKOro
BUZI000pa30BaHusl; BIUSHUS JBWKYIIUX CHJI SBOJIIOLIMK HA TEHO(DOH]
MOMYJISIUM; TPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpeie OOHuTaHus,
YyepeoBaHMUsl HAIPABJICHUM 3BOJIIOLUHM; KPYroBOpOTa BEILECTB MU

IIOTOKA SHEPIUH B 9KOCUCTECMAX

ChopMHPOBAaHHOCT YMEHHUS BBLACIATH CYIIECTBEHHBIC IPU3HAKU
BUPYCOB, KJIETOK IpPOKAapUOT M JYKapUOT; OIHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BHUJOB, 6I/IOFGOHCHO3OB N 3KOCHCTEM,
0COOEHHOCTH NPOIIECCOB OOMEHA BEIIECTB U IPEBPALICHUS SHEPTUU B
KJIeTKe, (pOoToCHHTE3a, IJIACTUYECKOTO M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEHO03a, OIUIOAOTBOPEHUS, pa3BUTHUA U
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
00pBOBI 32 CYyIIECTBOBaHHUE, €CTECTBEHHOTO 0TOOPA, BUI000pa30BaHMUsl,
MPUCIIOCOOJIEHHOCTH OpraHU3MOB K cpeAe OOuTaHMs, BIHSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOI'€HHBIX U3MEHEHHUH B 3KOCHUCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB W TPEBPAIICHUS DHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIf JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aUMOCBS3U
OpPTaHU3MOB W cpenbl OOWTAHWS; EIUHCTBA YEIOBEYECKHUX pac;
HEe00XO0IMMOCTH 37I0POBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOIBI M

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIleHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
COJIep>KaHusl; MHTEPIPETUPOBATH ITUYECKUE ACMEKTHl COBPEMEHHBIX
HCcCleIOBaHuH B OHoIOTHH, MeIUIHE, OHMOTEXHOJIOTHH;
paccMmaTpuBaTh TII00ANTEHBIC 9KOJIOTHUECKHE POOIIEMBI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHIO




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus kak Hayka. JKuBble CUCTEMBI U X U3YyUYCHHUE

11

CoBpeMeHHass OWOJIOTHS — KOMIUICKCHAass HayKa. DHOJOTMYECKHWE HAyKu U
u3ydaemple uUMH 1pobiembl. DyHAaMEHTaIbHBIC, NMPHUKIATHBIC W TOHCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Ouonoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOM
kaptuHbel mupa. [Ipodeccun, cBsizaHHbIE ¢ Ouoyiornel. 3HAYeHHE OHMOJIOTHH B
MPAKTUYECKOW JIEATCIIFHOCTH YEeJIOBEKAa: MEJHIIMHE, CEeIbCKOM XO3SHCTBE,

IIPOMBIINIIICHHOCTH, OXPAaHEC IIPUPOAbI

1.2

KuBbie cUCTEMBI KaK MpeaMeT M3y4deHHs Ouosoruu. CBONCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHMYECKOI'0 COCTaBa, JUCKPETHOCTb M II€JIOCTHOCTh, CIIOXKHOCTh U
YHOPSI0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, CaMOOpraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YPpOBHHM OpraHHU3alMM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHu3MEHHBIM, MOIYJISIUUOHHO-BUI0BOM, 3KOCHUCTEMHBIN
(OmoreonieHoTHueckuit), O6uocdepHsiit. IIporecchl, MPOUCXOAANIME B SKHUBBIX
cuctemMax. OCHOBHBIE TpU3HAKHU >KUBOTO. JKM3Hb Kak (opMa CYIIECTBOBAHUS

MaTepun

1.3

Meroasl Ouonornueckoid Hayku. HaOmrogeHue, wu3MepeHUe, SKCIEPUMEHT,
cucreMaruzanus, Mertaadanmui. IloHsTme o 3aBUCMMOM ® HE3aBUCHUMOM
nepemeHHou. [InanupoBanue skcnepuMenTa. [loctaHoBKa U MpoOBEpKa TUIOTES.
HyneBass rumnore3a. Ilonstue BbIOOpKM U €€ AOCTOBepHOCTb. Pa3bpoc B
Onosornuecknx MaHHbIX. OIEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX PE3YyIbTaTOB.
[TpuunHBl UCKaXKEHHS PE3YJIbTATOB AKCIEpUMEHTA. [IOHATHE CTAaTUCTHUYECKOTO

TECTa

KneTka xak OMoioruyeckasl CuicteMa

2.1

Knerka — cTpykTypHO-(D)yHKIIMOHAJIbHAS €IUHHIA >XKUBOTO. VICTOPHUS OTKPBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJ0KEHUS COBPEMEHHON KJIETOYHOU TEOPHUH.
MeTo16I MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTHUH: MUKPOCKOIHS, XpomaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, middepeHraIbHOe

LHEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHHE KIECTOK

2.2

XUMHUYECKHUN COCTaB KJIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPOIEMEHThI. Bona u

e€ poJb KaK pacTBOPHUTENS, pearcHTa, y4acTHE€ B CTPYKTYpPUPOBAHUHU KIIETKH,




TEIUIOpEry . MuHepanbHbIe BEUIECTBA KIETKH, WX OHUOJOTHYECKas pOJlb.
Posib kKaTHOHOB U aHMOHOB B KJIETKE.

buonoruueckue nonumepbl. benku. AMUHOKUCIOTHBIH CcOCTaB  OENKOB.
Crtpykrypbl OenkoBoi Mousekysbl. IlepBuunas cTpykTypa Oenika, MENTHIHAS
CBA3b. BropuuHas, TpeTUyHas, 4YETBEPTUUHAs CTPYKTYyphl. [leHarypauus.
CaoiictBa 6enxoB. Knaccudukanus 6enkoB. buonorunueckue GpyHKIum 6enKoB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbI, OJIMTOCAXAPUAbl U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOICTBA  YIJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuner. T'uapodubHO-rUApOdoOHBIE cBolicTBA. Knaccudukanus Jmmuaos.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonormdeckue (yHKIUU
munuaoB. O0mre cBoicTBa OMONIOrMYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTD
K CaMO3aMBIKaHHUIO, TIOJTYIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYyKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommuementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaeHue u ouonorudeckue ¢pynkiuu JJTHK.
Bunel PHK. @yuxkunun PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUHUKH, UX (DYHKIIMU B
kietke. CexkBennposanue /JHK.

CtpykTypHast Ouosiorusi: OMOXMMHUYECKHE U OWO(DU3UYECKHE WCCIIECTIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTok: dSykapuoTHueckas U npokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mnpokapuotudeckoil kierku. KierouHas cTeHka OakTepuil M apxem.
OcobeHHOCTH CTpOeHUst TeTepoTpodHO M aBTOTPO(HON MPOKAPHUOTHUECKHX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Crpoenre ¥ (PyHKIIMOHHMpPOBaHHE SYKAPHOTHUECKOW KieTku. IlnazmaTuueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iuia3MaTuieckoil MmeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMmOpaHy: maccuBHbIM  (nuddysus,
obOneruénHast nud@ysus), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA AKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaneBoro
Hacoca. DHJOLIMTO3: MUHOLMUTO3, (haromuro3. Dk3ouuTo3. KietouyHas cTeHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurommazma. Ilutozons. Ilutockener. JIBukeHwe wuTomiaasmel. OpraHoubl
KIeTkd. OpHoMeMOpaHHBIE OpraHOWABI KIJIETKU: DJHJIOIUIa3MaTUYecKas CeTb
(OIIC), anmapar 'onbmku, JTU30COMBI, UX CTpOoeHUE U (yHKUIMU. B3auMocBs3b
OJTHOMEMOpaHHBIX OPraHOMA0B KJIeTKH. CTpOEHHE TpaHyJIPHOIO PETUKYJIyMa.

Cunte3 pacTtBOopuMbIX OenkoB.CHHTE3 KJIETOYHBIX MeMOpaH. [ nmamkwit




(arpaHyJspHBINA) SHAOIUIA3MAaTHYECKUN peTuKyinyM. CekperopHas QyHKUUSA
annapata ['onpmxu. TpaHcmopT BemiecTB B KieTKe. Bakyonu pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUABI KJIETKU: MUTOXOHJIPUH, IJIACTUIBI.

Crpoenne W (pyHKIMHM MUTOXOHApPUN M miactuj. llepBuUuHBIC, BTOPUYHBIC U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOUMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTBI, JICHKOIIACThI BBICUIMX PACTCHUH.

HememOpannble opranouasl kietku CrtpoeHue M (YHKUUMM HeMeMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpoduinameHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Kierounelii neHrp. CTpoeHHE U [BHXKEHHE JKITYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3Mbl. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiid OenmkoBBIH MaTpuKkc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpOMOCOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounbsie BkimtoyeHus. CpaBHUTENIbHAs XapaKTEPUCTHUKA KIIETOK 3YKapuoT

(pacTUTENbHOM, )KUBOTHOM, TPUOHOIN)

2.4

AccuMUISIIMSL U JTUCCUMMIISLIMSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIM M reTepoTpOPHBIA. YyacTue KUCIOpoJa B OOMEHHBIX
mporeccax. JHepreTuyeckoe ooOecriedyeHue KIeTKH: mpeBpaiieHne ATO B
oOMeHHBIX Tpoueccax. PepMEHTATUBHBIN XapakTep peakuuid KIETOUYHOTO
MeTtabonu3ma. DepMEeHThI, UX CTPOEHHE, CBOHCTBA M MEXaHMU3M JEeHUCTBUS.
Kodepmentsl. OTinuns GepMEeHTOB OT HEOPraHUYECKUX KaTalnu3aTopoB. benku-
aKTUBAaTOpPbl M OENKU-UHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaxkuuil oT pa3IuyHbIX PaKTOPOB.

IlepBuuHBI CHHTE3 OpPraHMYECKHMX BewlecTB B KieTke. PorocuHres. Poib
XJoporjactoB B mpouecce ¢orocuHTe3a. CBeToBas U TeMHOBass  (hasbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiusHue pa3nuyHbIX (aKTOPOB Ha CKOPOCTh
¢dorocunTesa. 3HaueHne HOTOCUHTE3A.

XemocuHTe3. PazHooOpa3ue opraHM3MOB-XE€MOCHUHTETHKOB: HUTPUDUIUPYIOIIIE
OakTepuu, KeIe300aKTepuu, CepoOaKTEPHH, BOAOPOJHBIC OaKTepwH. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe OpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpokeHHS U HX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHBIN
sTan. [ MMKoiamn3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIFOKO3BI.

buonornueckoe oxkucieHUE, WIM KIETOYHOE JblXxaHHe. Poinb MUTOXOHIpUU B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. [Muknuueckue peaxiuu.

OxucmurensHoe dochopmmupoBanue. [IpenmymecTsa a3pobHoOro mytu oOMeHa




BEIIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTh SHEPIeTUIECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHON nHpopmarmu. I eHeTnyeckuii
KOJI, ero cpoucrBa. Tpanckpunuusa — Marpuubld cuHTe3 PHK. IIpnHimmns
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIIJICIbHOCTh, aCUMMETPHUYHOCTbD.
Tpancnaums u e€ stanbel. Yuactue TpancnoptHbix PHK B OuocuHTe3e Oenka.
YcnoBuss OuocuHTe3a Oenka. KomupoBanue amMuHOKHCIOT. Ponb pubocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTUBHOCTH F€HOB y
npokapuot. ['mnoreza onepona (®. XKakob6, XK. Mano). Perymsamnus oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIi roMeocTas.

Bupycbl — HekieTouHble (OPMBI JKU3HM M OONUTaTHbIC MapasuThl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >kMBOTHBIX, pactenuit. CIIN, COVID-19,

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounslii 1ukn, ero mnepuoabl u perynauusa. HMHrepdaza u  MuTO3.
OcobeHHOCTH TIPOIecCcOoB, NpoTekammx B uHTEpdasze. [loaroroBka KIeTKH K
nenenuto. IlpecuHreTnueckuii  (HOCTMUTOTHYECKUI), CHHTETHUYECKMH U
MOCTCUHTETUYECKUH (TPEMUTOTUUECKUI) TepHOIbl HHTEP(ha3bI.

Matpuunelii cunres JHK — pemmkanusa. [Ipunnunsr perumkanuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHHTE3, AHTHUIIAPAUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHM. JIMIUIOMAHBIA U
rarioniHbIi - Habopbl XpoMocoM. ['omonorumynsle Xpomocombl. IlomoBbie
XPOMOCOMBI.

Jenenune xieTkn — MuTo3. CTaguu MUTO3a U MPOMCXOASIIUE B HUX ITPOLECCHI.
Tunsl MuTo3a. Kapuoknnes u nurokmHe3. buonornueckoe 3HadeHHE MHUTO3a.
Perynsus mutoTndeckoro nukia kiaetku. [lporpammupyemas kietouynasi rudens
— amomnTo3.

(DYHKI_II/IOHaJ'ILHaH TCHOMHKA

Opranusm Kak OMoJIoruyecKas cuctTemMa

3.1

OOHOKJIETOYHEIE, KOJIOHHAJIbHEIE, MHOTOKJIETOYHBIE OpTraHu3Mbl u
MHOTOTKaHEBbIE OPTaHU3MBI.

@opMBl pa3MHOKEHUS OPraHU3MOB: Oecrojioe (BKIIOYas BEreTaTUBHOE) U
moioBoe. Bumbr  O6ecmooro  pa3MHOXKEHHS:  MOYKOBAaHUE, CIOPYJISAIHS,
(dbparmeHTaIus, KIOHUPOBAHHE.

[TonoBoe pasmuosxenue. [lonoBeie kneTku, wim ramersl. Meio3. Ctaauu menosa.

[ToBenenue xpomocoMm B Mmeito3ze. Kpoccunrosep. buonornueckuit cmpican meitosa




1 TI0JIOBOTO Ipolecca. Melo3 1 €ro MeCTO B )KU3HEHHOM IUKJIE OPTaHU3MOB.
[Ipen3zaponpiieBoe paszputHe. I'ameroreHe3 y >KUBOTHbBIX. llojioBbIE JKEE3bI.
OOpazoBanue U pa3BUTHE TMOJIOBBIX KiIEeTOK. CrepMaToreHe3 M OOTEHE3.
Crtpoenue mnojoBbIX KiIeTOK. OIIOIOTBOpEHHE U 3IMOPHUOHATIBLHOE pPa3BUTHUE
*KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHEe. [lapTeHorenes.
WupuBunyanbHoe pa3BuTue oOpraHusmMoB (oHrtoreHe3). Craauu sMOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jisrymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpylisilus). 3akiajaka
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBAIONICTOCS 3apofblia (3MOpUOHANBHAS MHIYKIHWS). 3aKiajka IUlaHa
CTPOEHMS >KMBOTHOTO KakK pE3yJbTaT HMEPaApXUUYECKUX B3aUMOJECHCTBUN TE€HOB.
Bnusaue Ha »MOpHOHANBHOE pAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXKaromien
cpenpbl.

Poct u pazButue xuBoTHBIX. [locTaMOproHanbHbIl nepuoa. [psmoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECrO3BOHOYHBIX U TMO3BOHOYHBIX
KUBOTHBIX. buoiiornueckoe 3Hau€HUE MPAMOrO M HEMNPSMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpHl peryiasuuu
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPHMOHAIBHOTO pa3BUTUS Y
KUBOTHBIX U 4esoBeKa. [lepnoipl oHTOreHe3a yenoBeka.

PasmHoxeHne u paszButue pacteHuid. ['ameroput u cnopopur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuit. (OOpa3oBaHue CHop B TMpoIlecce Meio3a.
'amerorenes y pacrenuil. OTIUIOAOTBOpEHHE U Pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BoifHOe OII0A0TBOpPEHHE Y IIBETKOBBIX pacTeHuil. OO0pazoBaHue U

Pa3BUTHEC CEMCHHU. MexaHHu3MBbI peryjdannuu OHTOTCHE3a Y paCTeHI/Iﬁ " ) KUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHOBHEIE
TeHETUYECKHE IIOHATHS U CHUMBOJBL [ OMOJIOrMYHBIE XPpOMOCOMBI, aJIJICJIBHBIC
I'CHbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, JTOMUHAHTHBEIA H p€H€CCI/IBHI>II\/II IIpHU3HAK,
roMo3uroTa, rerepo3nurora, 4YucCTas JIMHUA, FI/I6pI/I,HLI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHBIC METOJABI I'CHCTHUKU! T I/I6pI/I,[[OJ10FPI‘-IGCKPII>'I, HHTOHOTHHCCKHﬁ,

MOJIEKYJIAPHO-TEHETUYECKUIN

3.3

Monorubpunnoe ckpemupanue. [lepBbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomuuHupoBanus. Bropoit 3akoH
MeHngens — 3aKkOH paclIeIyIeHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpeInBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyrolee ckpemuBaHue. IIpoMeXyTOUuHBIM XapakTep Hacl€JOBAHHUS.
Paciienuienne npru3HaKoB IIPU HETIOJHOM JOMUHUPOBAaHUU.

JluruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHUCHUMOTO

HacCJICJOBaHUA IMPU3HAKOB. HI/ITOHOFI/I‘-IGCKI/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEILLIMBaHUS.
CuennenHoe HacienoBaHue mpusHakoB. Paborel T. Moprana. CuemnsieHHOE
HAacJEA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XPpOMOCOMHAas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPENENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbld U T€TEPOraMeTHBIM MoJ. I'eHeTnueckas
CTPYKTypa IOJIOBBIX XpomMocoM. HacienoBaHue IpU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTpornus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHBI ajuieu3M. B3auMOAEHCTBUE HEAIEIbHBIX T'€HOB.

Kommnementapaocts. Onuctas. [lonumepus

3.4

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. I3MeHYnBOCTb
IIpU3HAKOB. KauecTBeHHbIE M KOJIMYECTBEHHBIE NPHU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACIIECTBEHHAS.

MomndukanonHas ~ W3MEHYMBOCTh.  Pomb  cpemsl B (popMHpOBaHUM
MoAM(UKAIMOHHOM n3MeHYnBocT. Hopma peakumy npu3Haka. BapuamoHHbIH psig
u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOIM(UKAIIMOHHON
WU3MEHYUBOCTH.

I'enorunuyeckas n3mMeH4UnBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHUMBOCTU. Bubl
TeHOTUINHMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallUOHHASI.

KomOunatuBHass u3MeH4YMBOCTb. Meil03 U MOJNOBOM mpolecc — OCHOBa
KOMOMHATUBHOM M3MEHYMBOCTH. Poslb KOMOMHATHUBHONW W3MEHUMBOCTU B CO3/1aHUU
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BU/A.

MyranmoHnHas U3MEHYMBOCTb. BHJIbI MyTaluii: FeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M WHAYLMPOBAHHBIE MyTalMU. SJEpHBIE M LMTOIUIA3MAaTHYECKHE
Myrarmu. CoMaTH4ecKue U NoJI0Bble MyTanuu. [ [puyrHbl BOSHUKHOBEHUS MyTallUi.
MyrareHbl M WX BIMSHHE Ha OpraHW3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
nporecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleACTBeHHOW u3menunBoct (H.M.

BaBI/IJ'IOB). BHCH,[[epHa}I N3MCHYHMBOCTHE U HACJICIACTBECHHOCTD

3.5

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBAaHUSA TIe€HOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETUKM  YEJOBEKAa: TIEeHEAJOTMYECKUH,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MONYJISITUOHHO-CTATUCTUYECKHH,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpeMeHHOE onpeeIeHue TeHOTHIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[MIP-anamu3a. HacnencrBenHble  3a0oj€BaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0oJie3Hn qeJI0BEKA. Bone3uun C HaCJIEICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKON T'€HETUKHU B MPEAOTBPALICHUN

U JIEYCHNY T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU




3.6

JloMecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJIbTYPHBIX DPAaCTEHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *UBOTHBIX. CopT, mopoza,
ITaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  CeNneKIMOHHOW paboThl. VICKYCCTBEHHBIM OTOOp: MAacCOBBIH U
WHIUBUYIbHBIH. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNeil Mo noroMcTBy. OTOOp IO TE€HOTUIY C IOMOIIBI OLIEHKU
(eHoTHIa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ momMonIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEJICKIIMOHHOM paboThl. PanuaimoHHbIil 1
XUMHAYECKMH MyTareHe3 KaK HWCTOYHHMK MyTalMi Yy KyJIbTYpHBIX (opm
opranusmoB. lcnosnp3oBaHME T€HOMHOIO pPEJAKTUPOBAHHA M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTo MaTepraia Jilsl CeEeKIIHH.
[lomyuenne mnomumuonnoB. BuyrpuBunoBas ruOpuansanus. biuskoponcTBeHHOE
CKpellrBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpeliMBaHMEe, WIM ayTOpPHIMHI.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTikeHus

CEJICKUIMU PACTEHUI U YKHUBOTHBIX

3.7

OOBEKTHI, UCTIOJIb3yeMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIC U TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHM3MBI, HMX  XapaKTepUCTUKA. TpaauilMoHHas  OHMOTEXHOJOTHS:
xJieboneueHne,  MONydeHHEe  KUCIOMOJIOYHBIX  MPOAYKTOB,  BUHOZEITHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHUECKUX TEXHOJOTHIA.
[IponssoncTeo Oenxa, AMUHOKHCIIOT u BUTaMUHOB.VICKycCTBEHHOE
OIUIOAOTBOpPEHUE. PEKOHCTpYKIMS SHLEKIETOK W KIOHUPOBAHUE >KUBOTHBIX.
Meron TpaHCIIaHTaUMU SAEP KIETOK.

XpOMOCOMHAsi W TE€HHas WHXEHEpUsa. VICKyCCTBEHHBIM CHHTE3 TI€HAa |
KoHCTpyHpoBaHue pexkomOuHaHTHbIX JIHK. JlocTmkeHuss U TmepCHeKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WHXKEHepHH. MenuuuHCKhue OHOTEXHOJIOTHUH.

Hcmonbs30BaHHE CTBOJIOBBIX KJIETOK

Cucrema u MHOT006p3.3I/Ie OpTraHHU4Y€CKOIro Mupa

4.1

buonormueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cHUCTeMa
opraHudeckoro wmwupa. IIpuHIMNBI Ki1accupuKanuu opraHu3smMoB. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIbI OPraHU3MOB.

Oco0OeHHOCTH CTPOEHHUSA M KU3HEAEATEIbHOCTU OJHOKIETOYHBIX OpPraHU3MOB.
bakrepuu, apxeu, 0HOKJIETOUHbIE TPUObI, OJHOKJIETOUYHbIE BOJOPOCIH, IpYyTrUe
npotuctsl. KonoHuanbHble OpraHu3Msl. JIBUKeHNE OTHOKJIETOYHBIX OPraHU3MOB:
amMEOouHOE, KT'YTUKOBOE, PECHHUYHOE. 3allUTa Yy OAHOKJIETOYHBIX OpraHU3MOB.

Pa3npaxkxuMoCTh y OJJTHOKJIETOUHBIX OpPraHU3MOB. TaKCHCHI




4.2

MHoOrokJjieTouHbIe pacTeHUsI. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHUu3Ma.
Tkanu, oprabl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX  TKaHEM:
oOpasoBarenbHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKasl.

OcobenHocty cTpoeHUs, PYHKIUN U paCMOIOKEHUS TKaHEH B OpraHax pacTeHHM

4.3

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHU. @YHKIIMU OPraHOB M CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBI U
Hactuu. llorymomeHune BOIBI, YIJIEKUCIOTO Ta3a W MHHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pacrenuid. Auddysus razoB yepe3 MOBEPXHOCTb KIETKH.
TpancnopTHele cuctembl pacTeHuil. Beinenenue y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pacTteHuid. Kyrukyna. CpencTBa MacCMBHOW M XHUMHUYECKOM
3amuThl. DUTOHIUIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3zgpaxumocTe W peryisuus y

MHOTI'OKJICTOYHBIX paCTeHHfI. PocToBrIe BeliecTBa M UX 3HAYCHUE

4.5

MHOroK/IeTOYHble  KMBOTHBIE.  B3aMMOCBS3b  4acTe€il  MHOTIOKJIETOYHOTO
opranu3ma. TKaHHM, OpraHbl U CUCTEMbl OPraHOB MHOT'OKJIETOYHOT'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
JKUBOTHBIX TKaHEH: OIUTCIMAIbHAA, COCAMHUTCIIbHAA, MbIIICUYHAsdA, HCPBHAA.
OcoOenHoctu CcTpoeHUs, (YHKIMA U pacMoONOKEeHUsS TKaHEH B OpraHax

JKHMBOTHBIX U YCJIOBCKa

4.6

Opransl U CUCTEMBI OPraHOB >KUBOTHBIX. DYHKIIMN OPraHOB U CUCTEM OPIaHOB.
Omopa Tena opranu3moB. CKeleTbl OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHHH ckeneT. CTpOeHHE U THUIbl COCTUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue sxuBoTHBIX. IluTanume
MTO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue kUBOTHbIX. KoxkHoe npixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXHEHHE CTPOCHUS
JErKUX TO3BOHOYHBIX XUBOTHBIX. J[pIXaTellbHAs CHCTEMa 4elloBeKa. MeXaHu3m
BEHTWIALIMM JIETKUX Yy NTUI W MICKONUTAONMX. TpaHCHOPT BEIIECTB Y
opranu3moB. TpaHCIOPT BEHIECTB y XMBOTHBIX. KpoBeHOCHass cucrema u e
opranbl.  KpoBeHocHas  cucTeMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpPOBOOOpAIIEHUsI. DBOJIIOLIMOHHBIE  YCIIO)KHEHHsS] CTPOEHUS KPOBEHOCHOM
CUCTEMBI MTO3BOHOYHBIX >KMBOTHBIX. BplneneHue y opranu3moB. Beiaenenue y
KHUBOTHBIX. COKpaTUTENbHbIE Bakyosid. OpraHsl BoieneHus. CBs3b MOJIOCTH Tea
C KPOBEHOCHOM W BBIICIUTEIIBHOW CcUCTeMamMu. BplieneHue y MN03BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJETOYHBIX JKMBOTHBIX. IIokpoBEI M HX

IIPOU3BOJHEIC.




PaznpaxxuMocTh U perymsiust y opranu3MoB. Pa3apaxuMocTh y OJJHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakuMOCTh W PEryJslus y MHOTOKICTOYHBIX
pactenuii. PocToBbie BelecTBa U MX 3HAUYCHUE.

HepBHas cucrema u peduieKTOpHasi pEryJsiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ otnenbl. DBOITIOIMOHHOE YCIOKHEHUE CTPOSHUS HEPBHOM
CUCTEMBI y )KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm s 3¢GHEKTUBHON (YHKIIMOHATBLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB, MeTab0JI0MOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U 4EJIOBEKA

OpFaHI/IBM YCJIOBCKA U €T0 3JOPOBLEC

5.1

Opranel ¥ cuCTEMBI OPTaHOB uyennoBeka. OTaessl FOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycnoBHbIE U yCIOBHBIC
peduexcer. 'ymopanbHast peryiasinusi W SHAOKPHHHAs CHCTEMa >KUBOTHBIX H
yenoBeka. JKene3bl SHAOKPUHHON CUCTEMBI M UX TOPMOHBI. J[eficTBre rOpMOHOB.
B3auMocBs3p HepBHON M 3HIOKpUHHOW cucteM. ['unoramamo-runodusapHas

cucrema. Pediekc u pedaexropHas ayra. be3ycioBHbBIE B YCIOBHBIC PEQIICKCHI

5.2

3amuTa opranuzMa ot OosezHell. IMMyHHast cuctema denoBeka. KiieTouHslil u
TYMOPJIBHBIA MMMYHHTET. BpOXXAEHHBINA, NPHOOPETEHHBIN CreUpHISCKIi
umMmyHuTeT. Teopuss  KJIOHaJIbHO-CeNEeKTUBHOro uMMmyHuTera (IL.Dpnux,
®.M.beprer, C.ToneraBa). BocnamurenbHble OTBETBI OpraHu3MoB. Poib

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUI

5.3

KpOBeHOCHaH cucTeMa U e€ OpraHbl. Cepz[ue, KPOBCHOCHBIC COCYIbI U KPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

5.4

Z[LIXE[HI/IC YCJIOBCKaA. I[I/I(I)q)y3I/I$[ Ta30B UCpE3 MOBECPXHOCTh KIICTKH. I[BIX&TCJIBH&H
CUCTEMa  4YCJIOBCKA. HBIX&TGJ'H)HZUI IMMOBEPXHOCTh. PGFYJ'HIIII/HI JAbIXaHU.

JlpixaTeabHbIe 00BEMBI

5.5

[InmeBapurensHas cucrema 4enoBeka. OTHOensbl NMUILIEBAPUTEIBHOTO TpPAKTa.
[InmeBapurenpHple  kene3bl.  BHYTpUIIOIOCTHOE W BHYTPHUKJIETOYHOE

MUIICBAPCHUC

5.6

ITokpoBel M wux mnpousBojaHble. Opranbl BbiaeneHus. Ilouku. Crtpoenue u
¢yHkunoHupoBanue HedpoHa. OuIbTpaIMs, ceKpelnns U oOpaTHOE BCAChIBAHUE

KaK MEXaHU3MBbI pab0Thl OpraHoB BblJeNeHUss. OOpa3oBaHrEe MOYH Y YellOBEKa

5.7

I[BI/I)KCHI/IC YeJI0BEKa: MbIleuHas cucrema. CKeleTHEIC MBIIIObBI U HUX pa60Ta.

CTpoeHHE U TUITBI COEAMHEHUS KOCTE!

Teopust sBoOMIOIIMKU. Pa3BuTHe )XM3HU Ha 3emiie

6.1

OpomtonmonHass  Teopuss Y. JlapBuna. IIpennocbuiku — BO3HUKHOBEHMS

napBuHU3Ma. JKu3Hb 1 Hay4Has aearenbHocTh Y. [lapBuHa.




JIBIoKy1e cuibl 3BoJOIUH BUIOB 10 Y. J[apBuHY (BBICOKash HHTEHCHBHOCTD
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTerndeckor teopuu sBomonuu (CTD). HelitpanbHas Teopwust
sBomtorn. CoBpeMEHHAast HBOJIOIMOHHAS OMOJOrHs. 3HaYCHHE BOIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss kak 3yeMEHTapHas eauHuua 3BoyoLUU. COBpEMEHHBIE METOJbI
OLIEHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTYpbl HONyJsAUUd. M3meHeHue
reHooHAa MOMYJISIMM KakK 3JIEMEHTapHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiitnOepra.

DOneMeHTapHbIe (GaKTOpPHl (ABWKYIIME CHIIBI) OSBOJIONUU. MyTalMmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleledl B momymsauuax. OQdexr
OCHOBATeJI. Murpanuu. N3onauus MOMYJISALUN: reorpaduueckas
(mpocTpaHcTBeHHas ), Orojoruueckast (penpoyKTUBHas ).

EcrecTBennblii  oTOOp — HampaBusiommid  ¢paxTop dBomouH.  DopMEl
€CTECTBEHHOTO  O0TOOpa: JBIKYIIMH, CTaOUIU3UPYIOIIUHN, Pa3phIBAIOLINI
(mu3pynrusHbii). [TonoBoit oT6Op.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB ~ Kak  pe3yiabTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE  mpUCIIOCOONIEHMH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantauuu. [Ipumeps! npucrnocobneHuit y opranuzMoB. OTHOCUTENBHOCTb
MIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BupmooOpa3oBaHue Kak pe3yibTar
MUKpO3BOIIOLUU. M3omsauus — kimrodeBod ¢akrop BuIooOpasoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUUECKOe (reorpaduueckoe),
CHUMITaTpU4YecKoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (HOJIMIUIOWIU3AINS,
rudpuansanys). JJMTenbHOCTh 3BOIIOUOHHBIX TPOLECCOB.

MexaHu3mbl (POpMUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBOMIOLIMOHHONW OMONOrMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
OropazHooOpa3usi. MUKpPOIBOIIOIMS W KOJBOJIOIMS TMApa3uTOB U HMX XO35CB.
Mexanu3mbl pOpMHPOBaHUS YCTOMYHUBOCTH K AaHTUOMOTHKAM U CIIOCOOBI O0OPHObI

C HeH

6.3

MeTOJIBI HU3YUCHUSA MaKpPO3BOJIOIHH. ITaneoHTONIOTNUECKHE MCTOABI HU3YUCHUA
sBoonmi. [lepexonubie Gopmbl 1 PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Meroap! u3ydeHus sBomonun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Bumbl-sHIeMuKy u
PEJUKTHI.

DOMOpHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTHYECKHE METOJbl HM3Y4YECHHUs




SBONIOUMU. ['€@HEeTHYeCKHEe MEXaHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W TOSBJICHUS
SBOJIOUMOHHBIX ~ HOBHIECTB. [ OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
Pynumenrtapuble  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKue  METOJbl  U3YYEHHS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTeHETHYEeCKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOLHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (mpaBuia) 3Bojronuu. HeoOpaTUMOCTh 3BOJIOLUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB YBOJIIOIIUU

6.4

Hayunble runore3bl MNpPOUCXOXKICHHMS JKU3HM Ha 3emie. AOHOreHes H
naHcnepMmus. JloHay4Hble PEAICTAaBICHUS O 3aPOKICHUM KU3HU (KPEaLlMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKJIECHUS JKU3HU U €€ ONPOBEPIKEHUE ONbITAMHU
®. Penu, JI. Cnammannanu, JI. Ilactepa. IlpoucxokaeHue IKU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM sBostouuu. [lmanerapHas (reosiornyeckas)
HBOJIIOIUS. XUMHUECKash dBOJIOLMSA. AOHOTCHHBI CHHTE3 OpPraHHYECKUX
BemiectB u3 Heopranmuyeckux. Omeir C. Mumnepa u I'. FOpu. OGpaszoBanue
nosimMepoB U3 MoHoMepoB. KoanepBartnas runoresa A.JM. Omapuna, runoresa
nepBuuHoro OynboHa JIk. XonpneitHa, reHetuueckas runore3a [. Mémnepa.
Pu6osumser (T. Yek) u rumotesa «mupa PHK» V. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MTPOTOKIETKH.

Hctopus 3emmn u meroas! e€ usydeHus. Mckomaemple OpraHMYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
['eoxpoHonOrnYecKas mKajia: 30Hbl, 3pbl, IEPUOBL, JTIOXH.

HavanpHble sTansl oprannueckoil sBomonuu. IlosBieHne u 3BONIONMS NEPBBIX
KJIETOK. OBOJIOLUS MeTabosn3Ma. BoO3HMKHOBEHHE TMEpPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOreHe3). DBOJIOIMOHHOE IPOUCXOXKICHHUE
BUpYycoB. IIpoucxokJIeHHe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHH. OCHOBHBIE apoMOp(O3bI
pactenuid. Bbeixox pacrenuil Ha cymy. IlosBineHue CIOpPOBBIX pPAacTeHHU H
3aBoeBaHMe MMM cymd. CeMmeHHble pacTeHus. [IponcxXoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU KUBOTHOTO Mupa. OcCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [lepBrie XOpnoBBIE KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS TO3BOHOYHBIX.

[Tpoucxoxaenne ampuodbuit u pentunuii. [IpoucxoxaeHrne MICKONMUTAOIMINX U




ntun. [lpuamun xmodeBoro apomopdos3a. OcBoeHue OECHO3BOHOYHBIMU H
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3eMiie 1O 3paM U NepuogaM: apxeu, MpoTepo30M, Majieo30u,
Me30301, KaiHO30H. OOmas XapakTepUCTHKA KIWMaTa M TeOJOTHYSCKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTIIe00pa3oBaHue:
€ro YCJIOBHS U BIIUSTHUE HA Ta30BBINA COCTAaB aTMOC]EpHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHI mpouuioro. [IpuyuHbl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIIOTMYECKUN KPHU3UC, €ro

0COOEHHOCTH

6.5

Pasnenst m 3agaum antpomosnoruu. Mertonel anTponosiorud. CraHOBIIEHUE
IIPEICTAaBICHUM O MPOUCXO0XKIEHUH ueroBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxoncTBO uyenoBeka C KUBOTHBIMH. CHCTEMaTHUECKOE IIOJIOKEHUE YeJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHU:  CPABHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($U3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka oT KUBOTHBIX. [IpsSIMOxXoxkaeHre U KOMILIEKC
CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOH CUTHAJIBHON
CUCTEMBI.

JiBwxyue cuwibl ((akTopbl) aHTPONOreHe3a: OWOJOTHYECKUE, COLMANIbHBIE.
CooTHolieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIMM AaHTPOIOTreHEe3a. ABCTPAIONUTEKH — ABYHOTHE MIPEIKH JIIOIEH.
UYenoBek  yMenbldl, TIEpBbIE  H3TOTOBICHUSA opyauid  Tpyaa. UYenosek
NpSIMOXOAALIMM M TepBbIM BbIXOA mroaed 3a mpenensl Adpuxu. Yenosek
reiienb0epreckuii — oOIUi NpeJoK HEeaHIepPTATbCKOro YelOBeKa W YelloBeKa
pasymHoro. YenoBek HeEaHIEPTaIbCKUW KaK BHJ JIIOACH XOJIOJHOTO KJIMMATta.
YenoBeKk pa3syMHBII COBPEMEHHOIO THUIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHME
KOHTMHEHTOB 3a npeaenamMu AQpuKH.

DBONIOIUS COBPEMEHHOI'O ueloBeKka. EcTecTBeHHbBII 0OTOOp B MOMYJSALUAX
yenoBeka. MyTalMoHHbI mporiecc W noiaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3pQPEKT OCHOBATENS» B MOMYJISAIHUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpHUalbHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). BpeMss M IyTH pacceleHHs YelloBeKa I10 IUIaHETE.
EnuncTtBO  wenoBeueckux  pac. HayuHas  HECOCTOSATENBHOCTH — pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCJIOBHSM OKpYXKaroIled Cpeabl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiida TeHOB Ha MOPGOJIOTHIO U

(U3HOOTHIO YeToBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU




7.1

Pazpnensl u 3agaun sxosnoruu. CBsi3b SKOJIOTUU C IPYTUMH HAYKaMHU.
Metoner skosorun. lloneBeie HaOMIOACHHUS. ODKCHEPUMEHTHI B  JKOJOTHU:
MpUPOAHbIE U JiabopaTopHble. MojenupoBaHUe B SKOJOTUHU. MOHUTOPHHT

OKPY KaIOIeH Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aIbHBIN

7.2

Okojoruueckue (akTopsl M 3aKOHOMEpHOCTH ux nedctBusa. Kiaccuduxarms
JKOJIOTMUECKUX (PaKTOpOB: abMOTHYEeCKHEe, OWOTHYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS JKOJIOrWdyeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak 3Kkonoruyeckuit gaxrop. [eiicTBue pasHbIx
Y4aCTKOB COJIHEYHOIO CIHEKTpa Ha OPraHu3Mbl. OKOJOTMYECKUE TIPYIMIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajibHas poJib CBETa.
doTonepruoausm.

Temmepatypa kak skomorumdeckuil dakrop. JeilctBue TteMieparypbl Ha
opranusmsl. [ToMKuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxxnocte kak oskonoruueckuit  ¢dakrop. [IpucrmocobneHust pacTteHHil K
nojAep kaHuio BoAHoro Oananca. Knmaccudukanus pacTeHHl 1O OTHOLICHHUIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YILHAsA, ITOYBEHHAas,
ryOMHHAs  MOJNOYBEHHAs, BHYTPUOpPraHuW3MeHHas. (DHU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpea OOMTaHUs OpraHu3MoB. I[IpucrmocoGiieHus OpraHu3MoB K
JKU3HM B Pa3HBIX Cpelax.

buonoruueckue putmbl. BHenHue u BHyTpeHHHE pUTMBbL. CyTOUYHBIE U TOJUYHbIE
putMbl. IIpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

XKuznennnle Gopmbl opranusmos. [loHsTHe 0 xu3HEHHON (Qopme. Ku3HEeHHbIE
(GbopMBI pacTeHMiA: JepeBbs, KyCTApHUKH, KYCTapHUYKU, MHOTOJIETHHE TpPAaBbI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (OPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a )KU3HU.

buotnueckune daxTopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUIN: KOHKYPEHIIHS,
XHUITHUYECTBO, cUMOMO3 U ero (opmel. IlapazutusMm, xoomepauus, MyTyaausM,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonuueckue, (Gopuueckue, (¢dabpuyeckue). 3HauUEHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN U CYIIECTBOBAHHSA OPraHU3MOB B Cpele

obutanus. [I[pUHINI KOHKYPEHTHOT'O UCKITIOUEHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKH momynsuuu. [lomynsauusa kak Ouojoruueckast

cucrema. Poiib HEOHOPOIHOCTH cpelibl, PU3NUECKUX OApHEPOB U OCOOCHHOCTEH




O6uosIoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI IMOMYJISIIHMA.
OcHOBHbBIE MOKa3aTeNW MOMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOXKIAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLU.

Okojorudeckas CTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IOMYJISIUH.
JluHaMuKa nomyisuuy U e€ peryisuus. buoTM4ecKui NOTeHIUaN MOIYJISLUH.
MognenupoBanue OUHAMMKM — nomyssinud.  KpuBele  pocTa  4HMCIEHHOCTH
nonyisinui. Kpusble BbDKMBaHMs. Perynsiiys 4MCIEHHOCTH HONYJIALMH: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJoB (I- u K-ctparerun).

Ilonatue 06 »sKosormyeckoil Hume Buaa. MectooOutanue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatumHcoHa. Pa3zmepsl 3KOIOrmueckoin
Humy. [ToTeHnmanbHas U peaan3oBaHHAs HULIH.

Bun xak cucrema nonynasuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTerMu.  3aKOHOMEPHOCTH  IOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBazuu JYKCPOAHBIX BUIOB

7.4

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBs3u Mexay
opraHu3mMamMu B OHOIIEHO3e. DKOCHCTeMa Kak OTKpbiTas cucrema (A.J[xk.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OPraHU3MOB B JKOCHCTEME: TMPOMYIECHTHI,
KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue 1enu u CeTH.
Abuotnyeckue 61moku dKocucTteM. [TouBbl M Wbl B 3KocHcTeMax. KpyroBopot
BEILIECTB U MTOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM IKOCUCTEMBI. buomacca u mpoayKIusa. DKOJOTUYECKUE
MMUPaAMUIBI YMCesT, OMOMACCHI  SHEPTHH.

HanpaBneHnHbsle 3akOHOMEpHBIE CMEHBI COOOIIEeCTB — cyKieccud. [lepBuuHbie u
BTOPUYHBIE CYKIIECCMM W WX MPUYUHBL. AHTPONOIE€HHbIE BO3ACHCTBHUS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPOIOT€HHBIE SKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporieHo3. Paznuanst Mex 1y aHTpONOT€HHBIMU U TPUPOTHBIMH SKOCHCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas diopa u
¢dayna. CuHaHTponU3aIus TOpoAcKoi (ayHbl. buonornueckoe u X03sIiICTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHeprum M BEIIECTB MEXAY CMEKHBIMU 3KOCHCTEMaMU.Y CTOMYUBOCTh
OpraHuU3MOB, TOMYJSIUA W SKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX W

AHTPOINOT€HHBIX BO3ECUCTBUN

7.5

buochepa — oOmemnanerapHas o0onodka 3eMiHM, TA€ CYIIECTBYET WIIU




cyliecTBoBasia ku3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6nochepsl U ero pyHKIUH.
3aKkOHOMEPHOCTH cyliecTBoBaHUsI Ouochepsl. OcoOeHHOCTH Ouocdepsl Kak
rimo0anbHOM  dKOocUCTeMbl.  J[nHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotsl BemiecTB M OHOreOXMMHUYECKHE LMKl (yryiepoja, a3oTa).
PurmuunOCTS siBNCHMIT B Onocdepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJpA,
XBOWHBIC Jieca, CMCIIAHHBIE W INMWPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOIMYECKHUE JIeca, BBICOKOTOpbA. Kimmar, pacTHTENbHBIA U
KUBOTHBIA MHp OMOMOB CYIIIH.

CrpykTypa U (QYHKIHS XHBBIX CHCTEM, OLICHKA MX PECYpCHOTO MOTCHIMANA U

o6uochepHbIx QyHKIUN

7.6

DKOJOTHYeCKHe KPU3HUChl U UX MpUuuHbL. Bo3naelicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYLIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
Oxpana BoAHBIX pecypcoB. Paspymenue moussl. OXpaHa MOYBEHHBIX PECYpPCOB.
HN3Menenue knumara.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTENbHBIA WU KUBOTHBIM mup. OxpaHa
PacCTUTENBHOTO U KUBOTHOTO MHUpPA. OCHOBHBIE NPUHLHUIBI OXPAHBI TPHUPOMIBI.
Kpacubie xaurn. Ocobo oxpansiemblie npupoansie Ttepputopun (OOIIT).
Boranuueckue casbl ¥ 300JI0TUUECKHUE TAPKH.

OCHOBHBIE TPUHLHUIIBI YCTOWYMBOIO PA3BUTHUSI YEJIOBEUECTBA M MPHUPOJIBI.
PanmonansHoe  mpUPOOMONB30BAHUE W COXpaHEHHE  OHMOJIOTHYECKOTO

pazHooOpazus 3emin

CUCTEMAOLHEHKHJOCTU/KEHUAOBYYAIOIIINUMUCAH

INJIAHUPYEMBIXPE3YJIBTATOBOCBOEHUAOBPA30OBATEJIbBHbBIX
INPOI'PAMM HA YPOBHAX OCHOBHOI'O OBHIEI'O U CPEJHEI'O

OBIIEI'O OBPA3OBAHUA

YUYEBHBIUIIPEJIMET«BHUOJOT USI»

KoHTposmbs y4eOHBIX JOCTIKEHUN OOYydYaIOIMXCS, BKIIOYAIONUN WX




NPOBEPKY U OIEHKY, SIBJISETCS HEOThEMJIEMOM COCTaBIISIIONIEH (HapsALy cC
collepKaHUEM, METOJaMH, CpeiAcTBaMu, ¢GopMaMH OpraHu3aluu  y4eOHOU
JesTeIbHOCTH ) 00pa3oBaTesibHOrO Mpoiiecca. OlleHMBaHUE SBIAETCS MPOLEAYPOM
ONpEJENCHUs] COOTBETCTBUSl WHJMBHUIYAIbHBIX JOCTHXKEHUHM OOydYarommxcs
IJIAHUPYEMBIM pe3ynbTaTaM. CBO€ KOJIMYECTBEHHOE BBIPAKEHUE OLIEHKA HAXOIUT
B OTMETKE.

B cootBercTBUM ¢ TpeOoBaHusMH (deAepaTbHBIX TOCYAapCTBEHHBIX
oOpa3oBaTenbHBIX CTaHAApTOB oOmero obpaszoBanms (PI'OC OO) ormenka
Y4EOHBIX JOCTUKEHUN MO OMOJOrMH, KaK W MO APYIMM y4eOHBIM IpeIMeTam,
pean3yeT CUCTEMHO-IESITEIbHOCTHBIN, YPOBHEBBIM M KOMIUIEKCHBIN MTOAXOIBI.

CucreMHo-

NeATEeIIbHOCTHBIUITOIXOAMPEINOIAracT, 4TOCOAEPKAaHUEMOLICHKN
BBICTYIAIOTIPEAMETHBICUMETANPEIMETHBICPE3YIbTATHIO0yUCHU A, BHIPAYKEHHbIEC
BlIesITeIbHOCTHOM D OpME. [ [peIMeTOMOIIEHKUSBIISIETCACTIOCOOHOCTHO0YUAIOIITXC
A KpELIEHUI0YYEOHO-TPaKTUYECKUXNYIEOHO-
MO3HaBaTeNbHbIX3a/1a4.(DTOHE03HAYAET, YTOBTEKYIIIEMOIIEHUBAHUUHE IO AKHOOBIT
b3aJJaHUUHANPOBEPKY BOCHPOU3BEICHUS U3YYCHHBIX ONMpeeIeHUM, 3aKOHOB U T.
1.)

Y POBHEBBINNOAXOAPEATUIYETCAUTOOTHOIIIEHUIOKCOAEPKAHUIOOLICHKH,
UIIOOTHOIICHUIOKUHTEPIIPETAUUPE3YIbTATOB. Y POBHEBBIMIIOAXO/T B OLIEHUBAHUU
— 3TO  UCHOJB30BAaHME  3aJJaHUl  pPa3HOTO  YPOBHS  CIIOXKHOCTH,
HaIlpaBJICHHBIXHAPOBEPKYOIHOTOUTOT 0KETIPEAMETHOTOPE3YIbTATA. Kak
MPaBWIO, pa3INYalOT 3aJaHusi 0a30BOr0, MOBBIIIEHHOTO W BBICOKOIO YPOBHEMU
CIO)KHOCTU. YPOBHM CJIO)KHOCTH 3aJaHUN OMpEAENsioTCs OCOOCHHOCTIMU
MPOBEPSIEMbIX YMEHUM, KOHTEKCTOM 3aJaHusl M YHCJIOM CYIIECTBEHHBIX
OIeparuu,
MPEAYyCMOTPEHHBIXITPUBBINOIHEHUN3AJaHUS. Y POBHEBBINTIOAXOIKMHTEPIIPETAIIUN
pe3yJbTaTOB — JTO ONpPEACIICHUE YPOBHEM OCBOCHUSI OOyYarOITUMUCS
MPEIMETHBIX
pe3yibTatoB. UncnoypoBHeHONpenenseTcsi0CO0CHHOCTSIMUOIIEHOYHOUTIPOIIE Iy PBI
(IpY UCTMOJIB30BAHUU B IIKOJIE MATUOAJILHON IIKAJIbl OIEHUBAHUS BBIACISIOT,

KaK IPaBWJIO, TPU YPOBHSI YUEOHBIX TOCTHIKEHUI).

Kpumepuanvro -nopmamusnoeoyenuganueyueOHbIX00CMUNCEHUL 00y Yaouuxcs



OTMeTKa

OueHkaypoBHst
Y4eOHBIXI0CTHKEHU I

Onncanuey4eOHbIX T0CTHKEHHU I

«3»

ba3oBrIit

OrpanndeHHOE JOCTH)KCHHE BCEX  IUIAHUPYEMBIX
pe3yJIbTaTOB MO KPUTEPHSIM OLICHKH. Bocnpoussenenue
TpeOyeMbIX  3HAHWH,  yMEHWH,  HABBIKOB  II0
o0pa3ity.[IpuBBIMOTHEHIH IEHCTBUHUCTIBITHIBACT3ATPY T
HEHUSI, KOTOPBIE YCTPAHSIFOTCS O]l KOHTPOJIEM YUUTEISL.
HccnenoBarensckue, KOMMYHHKATUBHBIC, WH(pOpMa-
[MOHHBIE  PETYISATUBHBIE  yYMEHHS  HEJIOCTAaTOYHO
c(hopMHUPOBaHBI

«“»

ba3oBrIit

JloCTIKeHUEeTUTAHUPYEMBIXPE3YIbTATOBOO YUCHUSIB
nenoM. JlocraTouHoe oOcBOeHHE TpeOyeMbIX 3HAHHIA,
YMEHHH, HaBBIKOB, CIIOCOOHOCTh MPHUMEHATH UX
3¢(}eKTHBHO B 3HAKOMBIX cUTyanusx. JlelcTBus
CaMOCTOATENIbHBIE WJIM C HE3HAYMTEIbHOM IMOMOULIBIO
yuutens. McciaegoBarenbckue, KOMMYHHKATHBHBIC,
WH(pOpPMAIIMOHHBIE, PETYJISITUBHBIE YMEHHS B JOCTa-
TOYHOM cTeneHu chOPMUPOBAHBI

«S5»

IloBbITIEHHEBIN

[TomHOE IOCTMIKEHWE W TPEBBINICHUE IIAHUPYEMBIX
pesynpTaToB  00yueHus.  CBOOOIHOE  BIaJeHUE
Tpe6yeMI)IMI/I 3HaHUAMU, YMCHUAMU, HaBBIKaMH,
CIOCOOHOCTHITPUMEHATHUXCAMOCTOSITETEHOH
5¢(}HeKTUBHO HE TOJBKO B 3HAKOMBIX, HO M B HOBBIX
cutyanusax. MccrnenoBarenbckue, KOMMYHHKATHUBHBIE,
nH(OPMaLIMOHHBIE, PETYISTUBHBIE YMEHHS JHOCTATOYHO
pa3BUTHI

KOMHJ'IGKCHBIfIHOﬂXOHHpHMeHI/IMI[J'IHOI_IeHKI/IHpCI[MGTHBIX,MCTaHpe,Z[MeTHBI

X ¥ JINYHOCTHBIX Pe3yJbTaTOB oOydaronuxcs. [Ipu 3Tom UConb3yeTcsi KOMILIEKC

OIICHOYHBIXITPOIIEAYP. TaKOMMOAXOAMPU3BAHOIICHUTHIMHAMUKYOOPa30BaTEIIbHbI

X

JOCTIKEHUMO0YYaOIIHUX CACTIOMOIIBIOPA3TMIHBIXMETOTOBU(DOPM, TOTTOTHSFOIITUX

JIPYTAPYyra,BTOMYHCIIETIPOEKTOB, IPAKTHYECKUX, UCCIEA0BATEILCKUXUTBOPUECKUX

PpaboT;MOKETUCIIOIH30BaTHCAMOCTOSATEIbHYIOOIICHKYOOyUarouxcsi(caMooIieHKa

, CAMOAQHAJIU3 U TIp.).

Pe3yabTaTbhloCBOEHUS00PA30BATEIBLHBIXIIPOTPAMM

KaK 00beKT OLlCHUBAHUSA

B ®I'OC OO0 u ®I'OC COO coaepxarcsa TpeOOBaHHS K HUTOTOBBIM

pC?)y.HI)TaTaMOCBOCHI/I}IO6paSOBaT€JIBHBIXHpOFpaMMHO6I/IOHOFI/II/I(OTI[eJIBHO JIIA




0a30BOro M yriayOJIeHHOro ypoBHEHN n3ydeHus npeamera). Ha ocHOBe nmpuHATBIX
®OII mo 6uonoruu, OINEHOYHBbIE MaT€pHaNbl ISl TOCYAapCTBEHHOW HTOTOBOM
aTTeCTalluy, dTU K€ TpeOOBaHMs JOJDKHBI JIEKAaTh B OCHOBE IJIAHUPOBAHUS
BHYTPHILKOJBHOTO OLICHUBAHUSI.

[InanupyemMble pe3ynbTaThl 10 OMOJIOTUH MOKHO OOBEUHUTD B HECKOJIBKO
IpyIIIL:

1) ocBOeHre MOHSTHITHOrO ammapaTta (UCIIOJIb30BaHUE TEPMHUHOB,
NOHSATUW, pAacllO3HaBaHHE OOBEKTOB, ONHMCAHWE 3HAUEHUS  IPOLIECCOB,
UCITOJIb30BAaHUE 3aKOHOB U 3aKOHOMEPHOCTEH JIJIs1 XapaKTEPUCTUKH MPOLECCOB);

2) popMHpOBaHUE MeETOHO0JOTHYECKHX YMeHHil (OCBOCHHE METOOB
HAy4YHOT'O MO3HAHUs, MPOBEJICHUE OIBITOB MO HAOMIONECHUIO 32 OMOJOTHYECKUMHU
00BEKTaMU,0pPTaHU3ALUUUIIPOBEIEHUSONOIOr MUECKOT09KCIIEPUMEHTA, BBISIBJICHU
e
3aBUCUMOCTUMEXK TYUCCIIEyEMbIMUBETNYMHAMU,COOITI0IEHUETPaBUI0E€30acHOT
0 Tpyza npu padoTe ¢ J1abopaTOpPHBIM 000PYTOBAHUEM );

3) penieHNeKaYeCTBEHHBIXHPACUYETHBIXONO0JIOTHY €CKIUX32/1a4N300JIaCTH
(Gu3MONOrUY, UUTOJOTUH, TEHETHKH, DKOJIOTHUH, 3BOJIOLUOHHON OMONOTMHM U
JIpyruM paszzesaM yuyeOHoro npenmera «buoaorusy».

4) noHMMaHWe NMPHUKJIATHOTO0 3HAYEHHUSI MOJYYEeHHBIX 3HAHMI (YMEHHS
MPUBOAUTHIPUMEPBINPAKTUIECKOTOUCIIONIB30BaHUA00bEKTOBUITPOLIECCOBBIIOBCE
JTHEBHOMXU3HU,00€CI1eunBaTh0€30MaCHOCTHCOOCTBEHHOT03/I0POBbSIM  3[I0POBbSI
OKpPYXaIOIUX, TPAMOTHOIO MMOBEJEHUS B OKPYKAIOIIEH cpese).

5) ymeHuepa6oTaTbcuHpopManmeii(aHaIM3UPOBATHHH(OOPMAITHIO u3
pa3iIMuYHBIX MCTOYHHUKOB, OCBEUIaTh JTHYECKHE AacleKThl B OHOJOTHH,
bopMyIMpPOBATHHAPTYMEHTHPOBATHCOOCTBEHHYIOMO3UIINIO,CO3/1aBasiCOOCTBEHHBI
€ TEKCThI OMOJIOTMYECKOTO COJIEPIKAHMS).

Yuureno Ha ocHOBaHUU mpennokeHHOro B DOII nmepeuHs npenaMeTHBIX
pe3ynapTaToB  clieqyeT chOopMynupoBaTh IUIAHUPYEMbIE  pe3ylbTaThl IO
OTJEIbHBIM

TEMaMKYPCOB,UBHYTPUKAXKIOTOKYPCAOIPEAETUTHIIEPEYEHb3HAHNNYMEHUH,

(bOopMHUPOBAHUEKOTOPHIXO0ECTICUUTAOCTUKEHUETITIAHUPYEMOT OPE3YIbTaTauOyAET

CIIy’KUTh OCHOBOH JJI TOA00pa 3aJjaHUi OIIEHOYHBIX TIPOLIECTYDP.



BI/II[])IBHyTpI/IHIKOJILHOFOOHCHI/IBaHI/IH

Ha Bcex ypoBHsX 0011ero 00pa3oBaHUs BBIJCISIOT JBE OOJIBIINE TPYIIIHI
OLICHMBAaHWS — BHYTPEHHEE (BHYTPHUIUKOJIbHOE) U BHEIIHEE OIICHUBAHUE
(rocymapcTBeHHasI UTOTOBAsl ATTECTAIlHS, BCEPOCCHIICKIE MMPOBEPOYHBIE PaOOTHI,
MOHHUTOPHUHTOBBICUCCIICIOBAHHUSI(PEICPATBHOTO,PETrHOHATFHOTOUMYHHUITHITATEHOT
O YPOBHEH).

BHyTpuiikonbHOe OIICHMBaHHE TNpeaHa3HAdyaeTcsl Jid OpTraHu3aluu
mpolecca 00y4deHusT B Kiacce O Y4YEOHBIM NpeAMETaM M Peryjaupyercs
JIOKaJIbHBIMH aKTaMH 00pa30BaTeNIbHOM OpraHu3aluu.

K BuaamM BHYTPHUIIKOJBHOTO OILIEHWBAHUS TPEAMETHBIX PpE3yJIbTaTOB
OCBOEHUS 00pa30BaTEIbHBIX IPOTPAMM OTHOCSTCS:

— CTapTOBasl AMATHOCTHKA, HAMPaBJICHHAs Ha OLIEHKY OOIel TOTOBHOCTU
oOyuaroluxcs K 00y4eHHIO Ha JaHHOM YpOBHE 00pa30BaHMs;

— TEKylLIee OLIEHMBAaHUE, OTPaKalollee HHAMBUIYAIbHOE NPOJBHKEHUE
00y4aroIerocsi B OCBOEHUH MPOTrpaMMbl yueOHOTO MTPEIMETa;

— TEMaTUYEeCKOE OIICHWBAaHWE, HAIPaBICHHOE HAa BBIABICHHUE U OICHKY
JOCTHKEHUsI  00pa3oBaTelIbHBIX  PE3YJIbTaTOB, CBSI3aHHBIX C HU3YYCHHEM
OTJEJIbHBIX TEM 00pa30BaTEIbLHON TPOrPaMMBlI;

— MPOMEXKYTOYHOE OLICHWBAHHWE IO WTOTaM M3y4Y€HUs KPYMHBIX OJIOKOB
00pa3oBaTeILHOUIIPOTPAMMBIL, BKITIOYAIOIIEHHECKOIBKOTEM, IUTUTTO()OPMHUPOBAHHUIO
KOMILJIEKCHOTO OJIOKa Y4eOHBbIX IeWCTBUIA;

— HUTOTrOBOEOLIEHNBAaHUEPE3YIbTATOBOCBOCHUSI00PA30BaTEIbHOUIIPOTrpaMM
bl 32 YUEOHBII TO/I.

TexyueeoueHnBanue

Tekymias  oleHKa  KaXXJI0ro  oOydYaromierocss  CKJIaJbIBaeTcs W3
MePUOINIECKON
OIICHKUUHANBUTyaIbHOTOPa3BUTUSIBOCBOCHUUIIPOTPAMMBIyueOHOT OIIpeAMETa

«buonorusny.Pe3ynbTaThITEKYIIEHOIEHKUSBIISIOTCSIOCHOBOMISIMH AN BUA, Ty ATA3AIIUN

MO/1/ICP KU BAIOIIIEHMHATIPABIISIOIICHY CUITH00 yJaroIIET OCs, BKIFOYAIOIEHEroB
CaMOCTOSITEJILHYIO OIICHOYHYIO NEATEIIbHOCTD ) " JIMarHOCTUYECKOM,
CIIOCOOCTBYIOIIEH BBISABICHUIO W OCO3HAHUIO YYUTEJIEM U O00y4arolmumcs

CYILLIECTBYIOIUXITPOOIeMBOOYUeHNH. TeKyIlieeo1eHMBaHUEKENATETLHOPOBOAUT



b Ha KaXJOM YypPOKE W BBISIBISATH JOCTHKEHHUS OTIEIBHBIX OOYYarOIIMXCS B
npoliecce u3ydyeHus: yueOHOTo MaTepHalia.

B Tekymieii orieHKe UCTOIB3YIOTCS pa3IndHble (POPMbI U METOJIbI POBEPKH
(YCTHBIE ¥ NMHCbMEHHBIE OMPOCHI Ha YpOKax, CAMOCTOSITENIbHbIE MPOBEPOYHBIE,
nabopaTopHble, MTPAKTUYECKWE M JOMAIlHHE paboThl, WHIWBUIyaJIbHBIE W
IpYNIOBBIE MPOEKTHBIE W MCCIEOBATEIbCKUE PabOThl, CaMO- M B3aMMOOIICHKA,
pednekcus,

OIICHOYHBICITUCTHINIPYTHE )CydeTOMOCOOCHHOCTEyueOHOTOTIpe IMeTa
«BHONOTUA»UMETOAUKHUIIPEIOIaBAHNS, PEATTU3YEMON YIUTEIIEM.

Jl7is ycTaHOBJICHHS YPOBHS OCBOCHHUSI 00YYaIOIIMMUCS KaXI0H TEMBI Kypca
MPOBOAUTCSI TEMAaTUUECKasl TUArHOCTUKA (OLICHKA).

Jlnarnoctuka — crnoco0 MOJydeHHsI U3MEPSIEMBIX MOKa3aTeneil 00y4yeHus,
o0ecneunBaOImUX OOBEKTUBHOE M BCECTOPOHHEE HW3Y4YEHHE YCIOBUH U
pe3yJIbTaTOB
y4eOHOrompoIecca,criocoonposiCHEHUSIBCEXU3MEHEHNH, KOTOPBICTTPONCX OIS TB

IMO3HABAaTCJIBbHOM ITPOLCCCE.

KpurepuajabHoeoneHuBaHue

[Ipu peanuzamuu  pa3iIuuHbIX  (HOPM  BHYTPEHHETO  OLICHUBAHUS
[[eJeCO00pa3sHo  NPUMEHSTh  KpUTepualnbHbIW  moaxona.  KpurepuamsHoe
OIICHMBAHUE — TIPOIIECC, OCHOBAHHBIM HAa aHANIM3€ M OIIEHKE 00pa30BaTENbHBIX
JOCTIKEHUM OOYYaIOIIMXCANO KOMIUIEKCY B3aMMOCBSI3aHHBIX TOKaszaTenen. B
psaAe ciay4daeB IOKa3aH«OAUIbHBIA BEC» KAXKIOM KpUTEPUAIbHOW TO3UIMH,
KOTOPBIM 3aT€M YYUTBHIBACTCS MPU MEPEBOJEC CyMMapHOro Oajijia B MPUBBIYHBIC
NATUOAIBHBIE OTMETKH.

VYCIIOBUEM KPUTEPHAIBHOIO OLICHUBAHUS SIBJSIETCS  IIPEABAPUTEIBLHOE
O3HAKOMJICHHE BCEX YYaCTHMKOB 00Opa30BaTEILHOTO IMPOIlEcca, MPEXAEC BCEro
00y4Yarommxcsl, ¢ UCTIOJIb3yEeMbIMU KPUTEPUSIMHU.

Hcnonb30BaHWE KPUTEPUAIBHOIO MOAXOJAa K OIMCAHUIO JOCTHKEHUA
IUIAHUPYEMBIX PE3yJbTAaTOB Uil OLUEHKHA MPEAMETHBIX W METANPEIMETHBIX
pEe3yJIbTAaTOB MPU BBINIOJHEHUM THUIOBBIX KOHTPOJBHBIX OLCHOYHBIX 3aJaHUI
MTO3BOJIUTIOBBICUTHOOHEKTUBHOCTHTPAAUIIMOHHOUTIATHOATITBHOM CUCTEMBIOTICHK Y

1 00€CIICUHTh WHAWBUAYAaJIbHOC PAa3BUTUC 06y‘IaIOHII/IXC



PUTEPUHOIIEHMBAHUSIOCHOBHBIX()OPMTEKYIIEr00lleHUBAHNUS

YerHblii onpoc (MHAMBUAYATbHBIA WM (POHTAIBHBIN). YCTHBIA OMpOC,
0COOCHHO (DPOHTAIBHBIA TO3BOJISIET OIICHUTh OOIIEe OCBOCHHE YYEOHOTO
MaTepuaia, HO HE JaeT MOJYYUTh MOJHOE MPEJCTaBIEHUE 00 YPOBHE OCBOCHHS
3HaHUW. VHIMBUIAyaIbHBIM OMNPOC TMO3BOJSET MOJIYYUTh NPEACTABICHUE O
MOJIHOTE 3HAHUW YYEHHKA, TIIYOMHY €ro CYyXJACHHM, CaMOCTOSITENbHOCTb U
KYJBTYpPY peun.
Oco0eHHOCThIOYCTHOTOOTBETAIOONOIOTUUSBIISIETCUCTIONB30BAHUECXEM u
WUTIOCTPALIUNA, TaOIull, repOapHbIX 00pa3lioB, HATYPAIbHBIX 0OBEKTOB.

[IpuonieHMBaHUNYCTHBIXOTBETOBIIEIECO0OPA3HOIOIB30BATHCIACIETYIOIIIM
U KPUTEPUSIMU:

O0TMeETKA «5) CTaBUTCS, €CJIM 00YyYarOLIMICS TOKa3bIBAET HCUEPIBIBAIOLINE
3HaHUS CYLIHOCTH IIPOLECCa, SIBJICHUS, TEOPHUH, 3aKOHA, 3aKOHOMEPHOCTH,
IPaMOTHO HCIIOJIB3YET NIl OTBETAa OHMOJIOTHYECKYI0 TEPMHHOJIOTHIO, JOTUYHO O
000CHOBaHO
BBICTPAMBAETaAPryMEHTAIMIO,CITIOCOOCHITPUMEHATh3HAHUIBHE3HAKOMONCUTY AL,
CaMOCTOATENbHOMCIIOJIb30BaThHATJIAIHBIEMIEMOHCTPAIMOHHBIETIOCOOUS u
MaTepuasbl; OTBET NPABUIbHBIN U MTOJIHBIN;

0TMETKA«$)»CTaBUTCA,ECIINYYEHUKITOKA3bIBAETIOCTATOYHOE,XOTSU
HEIOJHOE 3HAaHHWE MaTepuania, JIOMYCKAeT HE3HAUUTENIbHbIE MOTPEIIHOCTH WIIN
PaCXOXKJIEHUSI C BEPHBIM pEIICHUEM, TMOJTBEPKIAeT OTBET MPUMEpPaAMH,
MOJIb3yeTCA
OMOJIOTUYECKOUTEPMUHOIOTUEH,CTTIOCOOCHITPUMEHSTh3HAHNUAB3HAKOMONN3MEHE
HHOMCHUTYaIHSIX,CaMOCTOSITEIIbHOMCIIONB3Y e THAT IS THBICTIOCOO SN
JIEMOHCTPALIMOHHbIE MaTepuallbl; OTBETIPABWIbHBIN,HO COJICPKUT
OTpeJeieHHbIE TPOOEIbl B U3JI0KEHUU MaTepHaa;

0TMETKa«3»CTaBUTHCS,ECINO0YUaIOIIMICINIOKa3bIBa€T0A30BOCIOHMMAHUE
yueOHoromMarepmasa,1eMOHCTPUPYSIHEI0CTaTOUHYI0ET0C(OPMHUPOBAHHOCTh, UMEE
T nmpoOenbl B 3HAHUAX, JOIMYCKAET OMMOKA M HETOYHOCTH B (DOPMYIHPOBKE
OTBETa, CJab0 apryMEHTHPYET CBOM OTBET, 3aTPyAHSETCS B MPUBUICHUU
IIPUMEPOB,
WJUTIOCTPUPYIOIIUXITPOIECCHI, IBICHMS,3aKOHBI,3aKOHOMEPHOCTH, pab0TaeTC

HarJsiAHbIMUA ITOCOOMSIMHU U ACMOHCTPALIMOHHBIMU MaTCpHaJIaMi NUCKIIHOUUTCIIBHO



10 TOTOBOMY 00pas3iry, 6€3 MpOsBIICHUS CAaMOCTOSITEIBHOCTH;
0TMeTKa«2»CTaBUTCS,eCIAMO00YAIONIUICIHE0a30BOCTIOHUMAHUEYYEOHOTO

MaTepI/IaJIa,HCBBIHOJIHSIGTSa,ZlaHI/IHHOO6p8,3Hy,HGMO}KGTOHpeI[GJII/ITBI/II/ICHpaBHTB

IlucbmMeHHble PpadoOThl TMPOBEPSIOT 3HAHUA BCEX  OOYyYaIOMIUXCS
OJIHOBPEMEHHO, 0ojiece ~ OOBEKTHUBHBI, JAlOT  BO3MOXKHOCTH  IOJIYYUTh
CPaBHUTEIIBHYIO
OIICHKY3HaHUMUKIIaCcCa, BBIIBUTHOIITMOKUKIIACCABIICIIOMIUYKOHKPETHBINYYCHUKOB, 1
cAenaTh BBIBOA O IIEIECOOOPA3HOCTH MPUMEHSEMOW YYHMTEIEM METOJIUKU
MpPEno/IaBaHusl.

[luceMeHHass TpoBepKa OCYIIECTBISAECTCS B  BHAC OMOJOTHYECKHX
JTUKTAaHTOB, MPOBEPOYHBIX U CAMOCTOSITEIBHBIX pabOT, TECTOB, OMOJOTHYECKHUX
3aJ1a4.

Buojsiornyecknii AMKTAHT COCTOUT M3 MIEPEUYHST BOIIPOCOB, MTPOBEPSIOIINX
3HAHHS HAa PEIPOIYKTUBHOM YPOBHE, TPEOYIOMIMX OBICTPHIX M KPATKUX OTBETOB.
Hampumep: 3HaHue ompeneneHuss TEPMHUHOB, (DOPMYITUPOBKHA HAYYHBIX TEOPHIH,
3aKOHOB, YUCJIOBbIE 3HaUYeHUs U mp. s ygoOcTBa mpoBepku pabOThl ya00HO
WCIOJIB30BaTh  KOJMYECTBO  3aJlaHuM, KpaTHoe mnATH. llpu  oreHke
OMOJIOTMYECKOTO IMKTAaHTAa BO BHUMAHHUE MPUHUMAIOTCS CICAYIOIINE KPUTCPUHU:

oTMeTKa«3S»—BceoTBeThIBepHBIS—10-15(100%);

oTMeTKa«4»—TpaBmIIbHBIX0TBeTOB4—8—12 (80%);
oTMeTKa«3»—paBUIbHBIXOTBeTOB3—6-9 (60%);

0TMeTKa«2»—paBUIbHBIX0TBeTOB2—4—6 (40%).

TecTupoBaHue — KOHTPOJIb 3HAHUW U NMPEAMETHBIX YMEHUW NPU TTOMOLIU
TECTOB PAa3JIMYHOTO TUNA. T€CcT COCTOMT W3 BONPOCOB pPA3HOIO THUIA C
BapUaHTaMU OTBETOB (C BHIOOPOM OJHOTO WJIM HECKOJBKHX BEPHBIX OTBETOB, C
JOTIOJITHEHUEM
OTBETA,HAyCTaHOBJIEHUECOOTBETCTBUS,IIOCIIEA0BATEIIbHOCTUIIPOLIECCOBHUSBIICHUI
UIp.),N3BECTHBIX)KECTKUXKPUTEPHEB,00pa00 TKHUHaHAIN3APE3yIbTaTOB. T€CTOBBIC
3aJlaHusl MOTYT OIleHUBaTbcs B 1 miu 2 Oajuia B 3aBUCUMOCTHU OT THIIA TECTOBOIO
3a/laHus. 3ajaHusi ¢ BHIOOPOM OJHOrO MPAaBWJIBHOIO OTBETA OLIEHUBAIOTCSA B 1

6aJ'IJ'I, 3aJaHisd Ha YCTAHOBJICHHC II0CJICA0BATCIbHOCTH, MHOXXCCTBCHHOI'O



BBIOOpA,
YCTaHOBJIEHUECOOTBETCTBUSL,CAONOIHEHNEMOTBETA0LIEHUBAIOTCSIB20aJlIalIpHUIIOI
HOCTBIOBEPHOMOTBETE. 1 6aJUIBBICTABIAETCA, ECIIUTOIBKOOUH
U3CUMBOJIOB,YKa3aHHBIXBOTBETE,HECOOTBETCTBYETITANIONY. BocTabHBIXCITyuasx
BBICTaBJISICTCSA 0 0asioB. [Tpu OLICHKE TECTaBO

BHUMAHHUCTIPUHUMAIOTCACICAYIOIINC KPUTCPHUH:

orMeTKa «5»—80-100%o0Tunciiadanios;
oTMeTKa«d»—60-79%o0T00I11IEr0unCI1a0aIIoB;
oTMeTKa«3»—40-59%0T001erourciadaios;

oTMeTKa «2»—MeHee40% oTobIerouncaadamioB, aTaKKeeCINyICHUK HE

MPUCTYNUJ K paboTe WK HE MPEJICTABUII €€ Ha TPOBEPKY.

buonornyeckne  3agaumn/3ajaHMs € Pa3’BePHYTbIM  OTBETOM
IIPEICTABIISIOT
c000i13¢h (HEeKTUBHBIMUHCTPYMEHTISIPA3BUTUSKPUTHUECKOTOMBIIIIIICHUSUPAOOTHI
¢ uHpopmanueil. OHM CcnOCOOCTBYIOT (POPMHPOBAHUIO BaXKHBIX KOTHUTHUBHBIX
HABBIKOB:aHAJIM3aUCUHTE3a,CPAaBHEHUAN0000IIEH U, KITacCU(PUKALIUN
UCUCTEMAaTU3alMUAaHHBIX. ] [pH3TOMBA)KHOOTMETUTH, UTOTAKAE3a1AUNYaCTO  HE
UMEIOT €MHCTBEHHO NIPaBUIIBHOIO aJrOpPUTMa PELICHMS, YTO JEJIAET MPOLECC UX
BBITNIOJIHEHMSI 00JIee TBOPUECKUM U UCCIIEI0BATEIIbCKUM.

buonornyeckuesagaunyacTocoaepKaTHHPOPMALMIOBHESIBHOUNUIIU CKPBITOM
bopme,TpedyrolieityMeHrseeBbISIBIAATEMO0padaThiBaTh. B3aBucumocTu
OTXapaKTepaaaHHbIX,IPE/ICTaBICHHBIXBYCIOBUH,MOKHOBBIIETUTHTPUOCHOBHBIX
TUIA3a/1a4:33/1a4UCIIOTHBIMHA00POMHE00XOTUMBIX JTAaHHBIX ;33]]a41
CHeJoCTaromenHGopMaIen, Tpe0yomen 10moTHUTEIbHOT OO CKa; 38141 Cc
M30bITOYHBIMU JTAHHBIMU, CPEIU KOTOPBIX HYXHO BBIJIETUTH CYIIECTBEHHBIE.

[Ipu oneHke OWOJOTMYECKUX 3a7a4 BO BHHMMaHWE MPUHUMAIOTCS
CJIEIyIOLIUE KPUTEPUU:

O0TMETKA«S»CTaBUTCS,ECIH:TIOJTHOPACKPBITOCOAEP>KAHNEOTBETAB
COOTBETCTBUM C KPUTEPUSIMHU; YETKO M MPABWIBHO 3alMcaHbl OMOJIOTMYECKUE
Hay4YHbI€ TEPMUHBI; MPABUILHO OGOpMIIEHA 337aya; B PEUICHUU HET OILIMOOK;

PCHICHUEC COIIPOBOXKAACTCS O6’I>$ICHCHI/ICM; 3aIiMCaH OTBCT,



0TMeTKa «4» CTaBUTCS, €CIIH: MPaBWIBHO O0(opMIIeHa 3a/1a4a; B pEIICHUN
HeT omwuboK; pemieHne odopmiaeHO 0e3 OOBSICHEHUS WM OHO COJECPKHUT
HETOYHOCTH; 3aIMCaH OTBET;

0TMETKAa«3»CTaBUTCS,ECITH: IPABIIIBHOOGOpMIICHA3a/1aua; BpeIICHUN3a1a4
JomymieHbl 1-2 ommoOku; pemenre odhopmiieHo 06e3 00BICHEHNUS; 3aICaH OTBET;

OTMeTKa «2» CTaBUTCS, €CIIM: JOIMYIICHBI OIMMOKU TpU OQPOPMIICHUU
3a]a4m;
UMEIOTCAMHOKECTBEHHBICOTHMOKUBPEIIICHIN3a/1a4; pereHneoGpopmieHooes

OOBSCHEHHUS; OTBET OTCYTCTBYET.

JlaGopaTtopnass padora — (¢opma  caMOCTOSTEIBHONH  pabOThI
00y4aroIuXCcAM0OH0I0r N, KOTOPBIAIPEI0IaraeTBBIIIOTHEHUETIPAKTUYECKUX YT
PaXXHEHUUIIO NPUMEHEHHUIO TEOPETHYECKOro MaTepHuajia Ha NPaKTHKE TOJ
pykoBoAcTBOoM yuutens.JlabopaTtopHas paloTasBisieTcs CBS3YIOUICH MEXITY
TEOpHEN U MPAKTUKOW. DTanbl MPOBEACHUS TAOOPATOPHON PabOTHI: 00sA3aTeIbHAS
npeBapUTeNbHAsl TeOpeTUUecKas: MOJr0TOBKA, 03ByYUBAHUE TEMBbI, IPOBEICHHE
UHCTPYKTaXa, pacipeneieHue oOOpyNOBaHUS M HWHCTPYKTUBHBIX KapTOUEK,
KOHTPOJIb W KOpPpEeKUus AeHcTBUI 0Oydaroluxcsi, 3aluch pe3ylbTaToB U
BBIBOJIOB B TETPA/IH, 3aKIIIOUNTENbHAS Oecerna.

OreHnBaHKEa00paTOPHBIXPAOOTIIEIECO0OPA3HOIPOBOIUTHIIOKPUTEPHSIM:

0TMETKAa«S»CTaBUTCS,ECIIH: BBIITOJIHEHapaOOTaBIOJTHOMOObEME
CCOOJTI0IEHNEMITOCIIEA0BATEILHOCTUIIPOBEICHUTHAOII0IEH U, 0ITBITOB u
U3MEPEHHI; CaMOCTOATEIBHO M PpAIMOHATBFHO BBIOPAHO BCE HEOOXOIUMOE
0o0Opy/OBaHUE; BCE OMBITHI TPOBEJACHHI B YCIOBHUSAX, 00ECIEYHBAIOIINX
MOJTlydYeHUE PEe3yNbTaTOB; B MPEACTABICHHOM OTYETE MPABUIBHO M aKKypaTHO
BBITIOJIHEHBI BCE 3alMCH, TaOJUIIbI, PUCYHKH, YEPTEKH, IPAPUKHU, BHIYUCICHUS U
ClIeNIaHbl BBIBOJIBL;
MPaBUIILHOBBINOIHEHAHAIM3IOT PEITHOCTEN;COOTI0ACHBITPEOOBAHUI0€30aCHOCT
U TpyJa;

0TMeTKA«$»CTaBUTCS,ECIIH: BEITTOJTHEHAPAOOTaBIIOJTHOMOOBEME
UIIPUYCIIOBUUITPOBEICHUSHAOIIOICHU I, 0NTBITOBUN3MEPEHHI; BBIOPAaHOUTIOATOTOB
JICHOUIIONBITA000PYJ0BaHUE, BCEOTIBITHINPOBEICHBI,PE3YIbTAThIH BBIBO/IBI
MOJIy4eHbl ~ HEOOXOJUMOM  TOYHOCTBIO; B TPEJCTABIEHHOM  OTYETE

BBIHOJ'IHCHI)IBCGS&HI/ICI/I,Ta6J'II/IHBI,pI/ICYHKI/I,qepTe}KI/I,Fpa(I)I/IKI/I,BBI‘{I/ICJIGHI/IHI/I



C/IEeJIaHbl BBIBOJIBI; TIPABWJIHHO BBHITIOJIHEH aHAIU3 IMOTPENTHOCTEH; COOIOACHBI
TpeOboBaHUs 0€30MaCHOCTH TPY/Ia;

oTMeTKa «3» CTaBHUTCA, €CIIM: paboTa BBINOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHCHHOW YacTH TAaKOB, YTO MOYKHO CHIEJIaTh BBIBOJBI, WJIM €CIU B
XOJIe TPOBEACHUS HAONIOICHUH, OMBITOB W M3MEPCHHH OBUTH JTOMYIICHBI
CIICTYIOTIINE
OITUOKU: OTIBITIPOBOIUJICSIBHEPAIMOHATBHBIX Y CIIOBUSX, Y TOTIPHUBETIOKTIOTY YCHHUIO
pe3yNbTaTOB C OONBIICH MOTPENTHOCTHIO, WM B OTYETE OBLIM JIOMYIICHHI B
oOmen
CJIOKHOCTHHEO0IeeIBYXOIINOOK(B3aMUCIX e IMHUIL, U3MEPEHUSX, BBRIUNCIICHUSX,
rpadukax, TabinuIax, cxemax, aHalh3e TMOTpemrHocTe W T. J.) He
MPUHITUITHATBHOTO
JUTSLTAaHHOWPAOOThIXapaKTepa, HeMOBIUIBITUXHAPE3YyIbTATBBITIOTHCHHUSI,

WJIMHEBBINOJIHEHCOBCEMUIIUBBITIOTHEHHEBEPHOAHAIM3IIOTPEIIHOCTEH, MiTnpadoTa

BBIIIOJIHEHA HEIOJHOCTHIO,0JHAKOOOBEMBEIIIOIHEHHONYACTUTAKOB, YTOIIO3BOISET
MOJYYUTh MPABUJIBHBIE PE3YJIbTAThl U BBIBOJBI 10 OCHOBHBIM, IMPUHIMIIHAIBHO
BKHBIM 3aJia4aM paboThI;

0TMeTKA «2» CTAaBUTCS, €CJIM: pab0Ta BBIMOJHEHA HE TOJHOCTHIO U 00BEM
BBITIOJTHEHHOHYACTHPAOOTHIHETIO3BOJISCTC ICIATHIIPABUIILHBICBBIBO/IBI, WIIH
HAOJII0JICHHS, OIBITHI, U3MEPEHUS, BBIYUCICHUS, MPOU3BOIMINCH HEIPABUIIBHO,
WU B X0Ji¢ pabOThI U B OTYETE OOHAPYKHIINCh B COBOKYITHOCTH BCE HEJOCTATKH,
OTMEUYEHHBIE B TPEOOBAHUSIX K OIICHKE «3»; B T€X CIydasX, KOrja 00ydyaromuiics
MoKa3ajg OpPUTHMHAIBHBIM W HanbOojee paluOHAbHBIA MOJIXOA K BBIMOJHEHUIO
paboTHhI
UBIpolieccepadboThl, HOHEN30 KA TEXUITMHHBIXHE0CTATKOB,01ICHKA3aBBITIOJTHCHI
epalbOTHIOYCMOTPEHUIOYIUTEISIMOKETOBITHIIOBBIIIIEHATIO CpPaBHEHHUIO c

YKa3aHHBIMU BBIIIIC HOPMaMHU.

IIpakTnueckass pad6ora — ¢dopmMa  CaMOCTOSITEILHONH  paOOTHI
00 YYarOIINX CSATTIOOMOJIOTHH, KOTOPASTIPEANOIArae TBBIMOTHEHUETTPAKTUISCKUXYTIP
AXKHEHUMN
JUTSI3aKPEeTICHU S, YTy OJICeHUAUPA3BUTUSA TEOPETUYECKUX3HAHUMHATIPAKTUKE IO

3aJaHUIO U 110 KOHTPOJIEM YUUTCIIA.



[IpakTnueckass paboTa MOXKET COCTOSTh M3 J1a0OPAaTOPHBIX OIBITOB,
peuieHus 3a1ad, ONpPENENICHUS CUCTEMAaTUYECKOM NPHUHAJIEKHOCTH PACTCHUM
VI J)KUBOTHBIX, 3aIaHUH HA IPUMEHEHUE 3HAHUM B PEaJIbHBIX CUTYALUAX U IIp.

OTanbIpOBeICHUATIPAKTHIECKONPAOOTHI,aTaKKEOLIEHUBAHNEBAPBUPYIOTCS
B 3aBUCUMOCTH OT Tuma pabotel. B cimydae mabopaTOpHBIX OIBITOB
IIPaKTUYECKYIO
pabdoTy1enecoo0pa3HOOLIEHUBATHIIOKPUTEPUAMIIIAIA00PATOPHBIXPAOOT,BCIIydae

pemICHUA 3a1a49 CJIICAYCT UCIIOJIb30BATh KPUTCPHUU IJIA OLCHUBAHUA 3a1a49 U T. .

IIpome:xyTouHnass arrecrauMss M MTOropoe ouneHuBanue. Dopmoii
ABJISETCSI  KOHTposibHas  pabota. ConepkaHue  KOHTPOJIbHOW  paboThI
oOycnasnuBaetcsi TpedoBanusiMu GI'OC u OOII g nomydenust uaGopmauu u
CTENIEHU MOJATOTOBKHM yueHUKOB TpeboBanusm OPII mo 6uonoruu. KontponsHas
pabota MOXET BKJIIOYATH
TE€CTOBYIOUACTHUOLIEHUBATHCATIOKPUTEPUAMTECTOBBIX3a/IaHU I, 3aIaHUSCPA3BEPHY
THIMOTBETOM,BTOMYHUCIICOMOTIOTHYECKHE3a1aur(MMEIOTIIPOITUCAHHBIC
KpUTEPUUHOIICHUBAIOTCAMaKCUMalibHO3 0amiamu ). KpurepunornieHuBaHu 132 1aHHMN

C pa3BEPHYTHIM OTBETOM CIIEAYIOIIHE:

3 0a/1J1aBBICTABIIACTCA3AMOIHBINPABUILHBINOTBET,BKIIOYAIOIIUNBCE
HEOOXOJMMBIE JJIEMEHTHI (TpU W 0OoJjiee) W HE colepKalluii OUOJIOTHYECKHX
OIITNOOK;

2 0aJu1a BBICTABIIAETCS B CIIy4ae, €CJIM B OTBETE COACPKUTCS OT MOJIOBUHBI
(2/3) no 3/4 »nemMeHTOB, yKa3aHHBIX B ATAJIOHE, U OTCYTCTBYIOT OMOJIOTHYECKUE
OIITNOKH;

1 6asmom onieHUBAETCA BBIIIOJIHEHHUE 33JjaHUSI B TOM Cllydae, €CJId B OTBETE
JIOTYCKaIOTCAHE3HAYUTEIbHBIEONOIOrMYECKUEHETOYHOCTH, pacKpbIBaeTcsi ot 1/4
(1/3) 1o nosnoBUHBI (2/3) 27€MEHTOB;

00a/1J10BBBICTABIISACTCANPUOTCYTCTBUMOTBETA, HATMYMMOTBETAHEHABOTIPOC
3aJIaHUS WU TPYOBIX OMOJIOTHYECKUX OLIHUOOK.

HNTOoroBO€O1IEHUBAHNEMOKETIIPOBOAUTHCIKAKBIIMCbMEHHOM, TAKUBYCTHOM
dopme. Urtorosas mpoBepka HEOOXOJuMMa HE TOJBKO MJisi NMPOBEPKH 3HAHUUN
00y4arOIINXCSI, HOUISIONPEEICHUSICTEIEHUOBIIAICHUAMHTEIJIEK Ty JIbHOM

HHpaKTquCKOﬁﬂCHTCHBHOCTBIO.YCTHa}IHPOBCpKaMO)KeTOCYH.I@CTBJ'IHTBCHB(bOpMe



3ayeTra WM DSK3aMeHa. J[ns ycmemHoW MOArOTOBKM YCTHOW —TPOBEpKE
oOydaroniyecs: OJDKHBI ¢ Hadajla M3y4eHUs] 3HAThb KPUTEPUU U TpeOOBaHUS K
YPOBHIO MOJITOTOBKHU
nokaxzaonreme.[ lnucbMeHHAsTTPOBEPKATTPOBOUTCABPOPMEKOHTPOILHONPAOOTHI

WM UTOTOBOTO TECTUpOBaHUS. B 3aBUCMMOCTM OT 00be€Ma KOHTPOJIUPYEMOIO
MaTepuana U MPOJAOHKUTEIIbHOCTH €ro M3Y4YEHHUs BBIACISIOT (OPMBI UTOrOBOM
MPOBEPKHU: TEMaTHUYECKYI0, 32 YE€TBEPTb, TPUMECTpP, MOJIYTOJUE, IO/, UTOTOBYIO

AaTTCCTAllMIO 3a OCHOBHYIO IIKOJY M 34 CPCAHIOIO IIKOJY B 11 knacce.

Hcnonb3oBannennuppoBbIX00pa3oBaTeIbHBIXPECYPCOB(CPeICTBOOYUEHU
s, TPEACTABICHHBIX B OJJICKTPOHHOM (opmare) ymao0HO, IOCKOJBKY HMEET
BCTPOCHHYIO CHCTEMY OLICHUBAHUA W TNPU MCIOJb30BAHUN IPOBEPEHHBIX
pecypcoB (PO, MO,
OTKpBITHIHOaHK3aMaHu EI Durip. JobecrieurnBae TIIoOIHOIEHHYIOIIPOBEPKY o

HE00X0AMMOMY OJIOKY 3HAHHM.

IIpoexTHast neATENBHOCTL (POpMUpPYET y OOYy4YarOIIUXCS CIOCOOHOCTH
JEHCTBOBATh CAaMOCTOSITEIPHO, WHUIMATUBHO W OTBETCTBEHHO, WCIIOJB3YS
MpEAMETHBIC 3HAHWS B KadyeCTBE WHCTPYMEHTA JUIsl PEHICHUS MPOOJIEMBI.
Y4eOHasi MPOEKTHAs MEATCILHOCTh HANpaBJICHa Ha MOJy4YeHHE CyOBEKTHBHO
HOBBIX 3HAHUU
UIM000TraneHnecoOCTBEHHOTOONBITA00yIaIOIIETOCATIPHO0A3aTeIbHOM
UCITI0JIb30BAHUMHAYYHBIXMETOIOBIIO3HAHUSTIPUPOAbl.OHA  JTOJKHA3aBEPIIATHCS
MaTepHaTbHBIMUTIPUMEHUMBIMITPOIYKTOM—MAKET,MOJIE)Ib,0TYETHhIEMATEPHAIIBI.

[TocnenoBaTeTbHOCTHOCHOBHBIX ICHCTBUHTIPUBBINIOTHEHUUTTPOCKTA:

1. TloaroroBuTeNbHBIMAITAN(UACATIPOCKTA).
2. OpraHu3alMOHHBINATAIL.

2.1. TlnanupoBaHUEACITETHLHOCTH.

2.2. HcnomHeHHEnpoOeKTa.

3. DranmpeacTaBiIeHUATOTOBOTOMPOAYKTA.

4. DTamnoIeHKHUIIPOIIECCAnPE3yIbTaTOBPAOOTHI.



OO0s3aTeIbHBIM YCIIOBUECM HpOGKTHOfI ACATCIBHOCTH MABJISICTCA BCACHHC

I[HGBHHK&,BKOTOpOMOTpa)KaIOTCSIBCGBTaHBIpa6OTBI,Baﬂa‘{I/II[JIHKa)KI[OI‘OG)TaHa u

IIPOCIIC)KUBACTCA aJITOPUTM pa6OTI>I HaJ ITPOCKTOM.

O1neHMBaHUENPOEKTHOMPAOOTHIOCYIIIECTBIISIOTCS

npuroMourpazpaboTaHHbIX KputepueB. Kputepun moryt paspadatsiBathest B OO

WM OpTraHu3aIei, Ha 6a3e KOTOpOi MPOXOaUT KOHKYPC MPOEKTHBIX padoT.

KpurepunoneHKupoeKTHOMpPadoThI:

Jdran JJieMeHTHIITANIA KosmuectBo Cymma
0as10B 0as10B
3a3Tan
[ToaroroBUTENBHBIN DopMyIHPOBKATIPOOIIEMBI 0-3 11
oran OnpeneneHuenenu 0-2
dopmar mpoaykra 0-2
3agaunnpoeKTa 0-2
OneHkaneo0X0IUMBIXPECYPCOB 0-2
Oprasnu3anoHHBINA CocraBneHHeIIaHapadOTHI 0-3 21
ran PaGoracundopmarmeit 0-5
CozmanuenpoaykTa 0-10
BenennenHeBHUKAINIPOEKTa 0-3
Ortan Conepx’aHNEBBICTYIUICHUS 0-5 15
TIPEACTaBIICHUS
MPOIyKTa [TprMeHNMOCTBIIPOIYKTA 0-5
OTaInoneHKu Peduexcus 0-10 10
IIpe3eHTabeTbHOCTEIPOYKTA 0-5

I[JI?I BBICTABJICHUA OTMCTKU 3a IPOCKTHYIO JACATCIBHOCTD MOKHO

NpUOETHYTHK CTAHAAPTHOM IIKaJIE NepeBo/ia OAIJIOB B OLICHKY:

0TMEeTKA«S»BBICTABIISIETCS, eCIMO0ydaronuicsiHabpaicyMmapaoS 7—49

0asIoB;

0TMeTKa«4»BBICTaBIsICTCS, ecucyMMadamioBcocTaBisieT48—4006aoB;

oTMeTKa«3»BhICTaBIsIeTCANIpUCcyMMeOamioB39—280amios;

0TMeTKAa«2»BBICTABIIETCS, ecIo0yyaronuiicsiHadbpan2 70a1ioBUMEHbIIIE.




HccnenoBarenbckass  /esiTeJIbHOCThL ~ HAmpaBieHa Ha  M3ydeHHUE
O0OBEKTHUBHO
CYIIECTBYIOMIUUASBICHHA,00 K TOBUIIUITPOIIECCOB(HATIPUMED, TPUPOTHOCSBIICHIC—
dotocuntes). MccnenoBanne B Ouosioruu 0a3upyeTcs Ha SKCICPUMEHTATBHBIX
METO/Iax MO3HaHMs. Pe3ynbTaToM HCCIIeIOBAaHUS MOXKET OBITH MOJTYyYEHHOE HOBOE
(YCIIOBHO) 3HaHUE WJIM MOJICIb Mpoliecca/sIBICHHUS.

HOCJ'IG,Z[OBaTCJ'IBHOCTI)I{eﬁCTBHﬁHpHBBIHOJIHCHI/II/IHay‘{HOFOHCCHGIIOB&HH}IZ

1. Bri0opTembiuccieoBaHus(MIOUCKUMEIOITUX CATIPOTUBOPEUHIA ).

2. [TocTaHoBKaleTUU3a/1a4MCCIIETIOBAHUSI.

3. O0630pauTEpaTypHINOBHIOPAHHOUTEME.

4, BriOop MeTomOB wHccienoBaHUsT W pa3paboTKa — ajaropurMa

3KCHepHMeHTaHBHOﬁ JACATCIBHOCTH.

S. [IpoBenenue wuccienaoanud. lIponecc BkiaroyaeT cOOp JaHHBIX,

IIPOBEJCHUE DKCIIEPUMEHTOB, HAOJIIOIEHUI WU OIIPOCOB.

6. HNurtepnperanus pe3yJbTaTOB. Bxirouaet 00paboTKy
CTAaTUCTUYECKUX JTaHHBIX, BBIABJICHHEC 3aKOHOMEPHOCTEH U CpPaBHUTCIBHBIN

aHalin3 C NpCAbIAYIIUMU UCCIICAOBAHUAMMU.

7. Odopmiienne padbotel. OpopMiieHHE BKIIOYAET CTPYKTYpUPOBAHUE
MaTepuaia, MpaBWIbHOE IIUTUPOBAHNE NCTOYHUKOB U MPECTABICHUE TaHHBIX
BHarsgHOMpopme(rpaduku, TabIUIIBI)

OrneHnBaHNENCCIIEA0BAHUAIOKHOOCYIIECTBISITHCSIBCOOTBETCTBUMCKPUTE
pUsSMU,pa3pad0TaHHBIMUBOOPA30BATEILHOMOPTaHU3 AU UITH OpraHU3aIieH,
MIPOBOJISIIIEH KOHKYPCHI HCCIIEIOBATENBCKIX PadoT.

OneHnBaHNeHCCIeA0BaATEIbCKUXPAO0TBO3ZMOKHOOCYIIIECTBIISTHB
COOTBETCTBUM C TMPUBEACHHBIMU B Ta0lMlle KPUTEPUSIMH OLECHUBAHUS

HCCIIeIOBATEILCKUX padoT.

JtanpadoTsl DJIeMeHThIITana bamisl Cymma
0as10B

3adTan




TemauccnenoBanus dopMymHpoOBKaIPOOIEMbI 0-2

AKTyaTbHOCTBUCCIIEIOBAHUS 0-2
@DopMyIIMpOBKa  HCCIIEAOBATEILCKOTO 0-2
BOIIpOCa
Henpuzanaun dopMyupoOBKallen 0-2
CooTBeTcTBHE3a/1aUIIeNIA PAOOTHI 0-2
0O0630p nuTEpaTYpHI CocraBiieHHeCcTIHCKan MPaBUIILHOE 0-3

HUTUPOBAHNEC HCTOYHUKOB

J10cTOBEpHOCTHUCTOUHUKOB 0-2
MetonpmccnenoBanus | COOTBETCTBHEMETOIOBIICTH PabOTHI 0-3
IIpoBenenue CO6op naHHbIX 0-2
UCCIIEIOBAHUS
[TpoBeneHnesKCIIEpUMEHTA 0-3
Wnrepriperanus CrarucrrueckasioopadoTKape3yabTaToB 0-2
€3yJIbTaTOB N
pesy. BeisiBIeHHE3aKOHOMEPHOCTEH 0-2
CoOTBETCTBHETIPE ALY IIIIMHICCIIE0- 0-2
BaHHSM T10 TEME
OdopmennepadboThl YuukansHOCTETeKcTaHeMeHee /0% 0-2

[IpencraBieHneBHAIISIIHON opme 0-2

JUTSIBBICTaBICHUSIOTME TKU3aUCCIIE0BATEIIbCKYFOACATEIHHOCTEMOYKHO
NpUOETHYTh K CTAaHAAPTHOH IIKaje mepeBojia OAJIOB B OIICHKY:

0TMETKA«S»BBICTABIIACTCS, eclIMo0ydatonuiicssnadpaicymmapuo33—28
0asoB;

0TMeTKA«4»BBICTABIISETCS,ECIIMCYMMACOCTaBIIACT2 7—220as10B;

oTMeTKa «3»BhICTaBisIeTCAnprucyMMe?2 1 -166amioB;

0TMETKA«2»BBICTABIIACTCS, eCIMHA0pano | S0amIoBUMEHbIIIE.

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA



* buonorwus, 10 knacc/ [laceunnk B.B., Kamenckwnit A.A., Pyomnios A.M. u 1p.;
[Ton penaknueit [laceunuka B.B. Axumoneprnoe o61mectBo «3narenbcTBo
«ITpocsenieHue»

* buosorus, 11 xnacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u nip.;
[Ton penakuueii [laceunuka B.B. Axkunonepnoe o6miectBo «3narenbcTBo
«IIpocsemenue»
buomnorus, 10 knacc/ benses J1.K., Ipimmmi I'.M., Ky3nenosa JI.H. u apyrue;
nox penakiuei bensesa J[.K., JIpimmuna .M., AkiimonepHoe 00111eCTBO
«M3parenscTBO «IIpocBenieHne»

* buosorus, 11 xnacc/ benses JI.K., bopoaun I[1.M., Apmmiui I'.M. u npyrue;
nop penakuuei bensiea J[.K., JIpimimuna .M., AkuimonepHoe 00111ecTBO

«M3parenbctBo «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

* Briconikas M.B. O6mas ouonorus 9-11kmnaccel. PasHoypoBHEBBIE yITpaKHEHUS
Y TECTOBBIE 3aJaHus.-Bonrorpana. Yunurensb

» sanosa T.B., Kanunosa I'.C., Msrkosa A.H. CoopHuk 3agaHuit o oOmen
ouonoruu. — M.: [Ipocsenienue

* MenuukoB b.M. buonorus.®@opmsl 1 ypoBHM ku3HU.-M.IIpocselienue

* [Tanuna I".H.buonorus. Jluarnoctudyeckre padboThl. ABTOpCKasi JIMHUS

B.B.[Taceunuka 6-11 xnaccoi-CI16.I1apuTter



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru






