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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpabotke mporpaMmbl MO OHOJOTMU TEOPETUUECKYID OCHOBY JIJif
omnpeNesieHus] MOAXO0M0B K (POPMHUPOBAHUIO COJACPKAHUS Y4EOHOTO MpeaMeTa
«buonoruss» cocraBwin: KoHuUenrtyaiabHble Tnonoxkenus OI'OC COO o
B3aUMOOOYCIIOBJIGHHOCTU  II€JIeH, COJIepXKaHUs, pPEe3yJIbTaTOB OOydYeHUs U
TpeOOBaHUMN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIUX HEIAX U
MPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obOmero o6OpasoBanusi B Poccuiickoii denepanuu, a TakkKe MOJOKEHUS O
cnenuduke OMOJIOTUH, €€ 3HAUECHUU B TTIO3HAHUU >KUBOUW MPUPOJIBI U 00ECIICUCHU U
CYILIECTBOBAHUSI YeJoBeYeCKOoro oomiecTBa. CorjgacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpeJiesIeHbl OCHOBHBIE ()YHKIIMU TTPOTPAMMBI 110 OMOJIOTHUU U €¢ CTPYKTYpA.

[Iporpamma 10 OHOJIOTMM [aeT MPEACTABICHUE O I1EesiX, 00 oOmei
CTpaTerny OOy4YeHMS, BOCHUTAHUS U PA3BUTUSA OOYUYAIOIIMXCS CpPEICTBAMU
yueOHOoro Tipeamera «buonorusiy, ompenenser o0s3aTeNbHOE IMPEAMETHOE
COJIEp’)KaHHMe, €ro CTPYKTYypy, paclpeaesieHue 10 pa3jaeiaM U TeMmaw,
PEKOMEHIYEeMYIO MOCEI0BATeIbHOCTh U3YyUCHHS YY4EOHOTO MaTepHuana ¢ yu4eToM
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH OOpa30BaTEILHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvme mno OuWONOTMM TakXke YYMUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JINYHOCTHBIM, METANpPEIMETHBIM M TIPEIMETHBIM pe3yJbTaTam
oOyueHuss B (GOPMHPOBAHMHM OCHOBHBIX BHJOB  Y4eOHO-IIO3HABATEIbHOU
NEATeIIbHOCTH/YUEOHBIX JCHCTBHI OOYyYarOIIUXCS MO OCBOCHUIO COAEpKaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme no 6monorun (10—11 xmaccel, 6a30BBI YPOBEHB) peain30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B H3yYEHUU OWoJoruu, Onarojmapss 4yeMy B HeW
IPOCMATPUBAETCS HAMPABJICHHOCTh Ha pa3BUTHE 3HAHWMA, CBSA3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FIKOJIOTUUYECKOTO MBIIUICHUS, TPEACTABICHUN O 3J0POBOM
oOpa3e XKU3HM U OEPEKHBIM OTHOIICHHEM K OKPYXKAIOIeH MPUPOTHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIeOHOIOrMYeCKX TEOpUH, a Tak)Ke 3HAHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHra U CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YECICHO BHUMAHHUE MCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B MOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 3a7a4, B
TOM 4HCIIe: MPOMUIAKTUKN HACICACTBEHHBIX 3a00J€BAaHUN YEJIOBEKa, MEIUKO-
FE€HETUYECKOT O KOHCYJIbTUPOBaHMSI, 000CHOBaHUs AKOJIOTUYECKU
1enecooOpa3Horo TMOBEJACHUS B OKPYXaIIed NpUpOJHOM cpeje, aHaau3a
BIUSTHUSL XO3SUCTBEHHOW JACSATEIBPHOCTH YEJIOBEKAa HAa COCTOSTHHE MPUPOIHBIX M
MCKYCCTBEHHBIX IKOCUCTEM. Y CHIICHHE BHUMAHUS K MPUKIIATHON HATIPABICHHOCTH
y4yeOHoro npeamera «buogorus» MpOIUKTOBAHO HEOOXOAUMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIsl PEIICHUS] OJJHOM M3 aKTyaJbHBIX 3a/1ay IIKOJbHOTO OHOJIOrHYECKOTO
oOpa3oBaHusA, KOTOpass mpeanosaraer (GopmMupoBaHue Yy 0Oydaromuxcs
CIIOCOOHOCTH  aJIallTUPOBAThCA K M3MEHEHHMSIM JMHAMUYHO Pa3BHBAIOLIEIOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOimero o0pa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa oOecrneunBaer QopMupoBaHUE y OOyYaroIIMXCS MPEICTaBICHUN O
HAay4YHOM KapTUHE MHpa, pacliupsieT U 0000IIaeT 3HAHUSA O KUBOW MPHUPOAE, €¢
OTJIUYMUTENIbHBIX TMPU3HAKaX — YPOBHEBOW OpraHU3allid M HBOJIOLUHU, CO3JACT
yCIOBUS  JUJIsi:  TO3HAHMSI  3aKOHOB  JKMBOW  MpUpOnbl, (OpMHPOBAHUSA
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 30pOBOTO U Oe3omacHoro obpasza
KHU3HU, IKOJIOTMUYECKOT0 MBIIIUICHHS], IEHHOCTHOTO OTHOILIEHHUS K KUBOW MpPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONIOTUS UMEET TAKXKe JJIsl pelIeHUs] BOCITUTATENIbHBIX U
pa3BHBAIOIIMX  3aJa4  CpelHero  obmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu obecrneynBaeT yciaoBHs s (popMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIIOCOOCTBYET HMHTErpallud OMOJIOTMYECKUX 3HAHHUM C
NPEJICTABICHUSIMU U3 JPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTU, (QU3UKU, XUMHUH
u reorpadun. HazBaHHbIE TOJOXKEHHUS] O MpPEJHA3HAYEHUU Y4eOHOTo MpeaMeTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJAEpX aHUs, IMPEACTABICHHOIO B TNPOrpaMme II0
OHMOJIOTUH.

Ot60p comepkanusi ydeOHOro mnpenmera «buonorus» Ha 6a30BOM YypOBHE
OCYIIECTBJIICH C TMO3UIMKA KyJIbTYpOCOOOpPa3HOTO TMOAXO0/la, B COOTBETCTBUH C
KOTOPBIM OOydYaromuecs AOKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIC [JIs
dbopMupoBaHusi 00mIeH KYJIBTYpbI, OMNPEACIAIONIME aJIeKBAaTHOEC TIOBEICHHE
YeJIOBeKa B OKPYJKaroIeH MPUPOIHON cpejie, BOCTpEOOBaHHBIE B IMOBCEIHEBHOMN
KU3HU U IpaKTHUecKoM aestenpbHOcTU. Oco0oe MECTO B 3TOM cucTeMe 3HaHWUN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHNUsI, KOTOPHIE CIIYKaT OCHOBOM Al (pOpMHUpOBaHUS
MPEJICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3alHUH
OMOJIOrMYecKOoro 00pa3oBaHuUs.

CTpykTypupoBaHHE COAEpXaHHUs yuyeOHOro marepuaia B Iporpamme IO
OMOJIOTUN  OCYIIECTBICHO C YYETOM TPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW IMPUPOBI, O €€ YPOBHEBON OpraHU3aLUN U
ABOJIIOLIMHU. B COOTBETCTBHHM C 3TUM B CTPYKType yuyeOHOoro npeamera «buosorus»
BBIJICJIEHBI CIIEAYIOIINE COJEpKaTeabHble JIMHUU: «bronorus kak Hayka. Metoasl
HAy4HOIo Mo3HaHusm», «Kietka kak Omosiormueckas cucrema», «OpraHu3zM Kak



Ouosiornueckas cucreMa», «CucrteMa U MHOroo0Opa3ue OpraHMYeCKOro MHpay,
«IBOTIONHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI M IPUCYIIIUE UM 3aKOHOMEPHOCTU.

Henb uzydyeHust yueOHoro npenmera «buosorus» Ha 0a30BOM ypOBHE —
OBJIaJICHUE  OOYYAlOIUMUCS  3HAHUSIMU O  CTPYKTYPHO-(PYHKIIMOHATHHOM
OpraHu3allMi KUBBIX CHCTEM pa3HOr0 paHra MW MNpUOOpeTeHHe YMEHH
WCIIOIB30BaTh ATH 3HAHUS JJISi TPAMOTHBIX JCHCTBHI B OTHOIICHUU OOBEKTOB
YKUBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTixkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYAIOIIUMHUCS CHUCTEMbl 3HAHUM O OMOJOTUUECKUX TEOPUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MpaBUiIaX, CIyXalluX OCHOBOM
U1 OPMUPOBAHUS TIPEJICTABICHUH O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa, O
METOJaX HAyYHOT'O MO3HAHUS, CTPOSHHH, MHOTOOOpa3uu U OCOOCHHOCTSIX JKHBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIJAIOIMIMXCS OTKPBITUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBanue y oOy4aromuXxcs TMO3HABATEIBHBIX, MHTEIUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpOIIeCCe aHaiu3a JaHHBIX O MYTAX Pa3BUTUA B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MJIEH M TOAXOJAOB K M3YYCHHUIO JKHUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Yy OOydYarommxcs oOmeil KyJabTypbl, (YHKIIMOHATBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBICHATH M OLEHUBATDH SIBICHUS OKPY>KAIOIIETO
MUpa >KMBOW NPHUPOABI HA OCHOBAHMM 3HAHUW M OIBITA, MOJYYEHHBIX IpU
U3Y4YeHUN OHOJIOTHUH;

dbopMupoBaHuEe Yy OOYyYaAIOMIUXCS YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKOW JCSATEIBHOCTH YENOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEKICHHOCTH B BO3MOXXHOCTH TIO3HAHUSI YEIOBEKOM KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEpPEIKHOTO OTHOIICHUSI K HEH, COOTFOICHUS STHUSCKUX
HOPM TIPU TIPOBEICHNN OMOJIOTUYECKUX UCCIICTOBAHMIA;

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKHX 3HAHWUW JJIS TIOBBIIICHUS YpPOBHS
AKOJIOTUYECKOUN KYIBTYPHI, ISl (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE TPHOOPETCHHBIX 3HAHUIM M YMEHUH B MOBCETHEBHOMN KU3HU JJIS
OLICHKH MOCJIEICTBUI CBOEH AEATEIbHOCTU MO OTHOUIEHUIO K OKPY’Karollen cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHWE W COONIOACHWE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oOmiero obOpasoBanusi «buonorusi», m3ydaemas Ha
0a30BOM YpOBHE, SIBIETCS OOsI3aTE€NbHBIM Y4YEOHBIM MPEIMETOM, BXOJSAIIUM B
cocTaB npeaMeTHol obsactu « EcTecTBEeHHO-HAayYHbIE IPEAMETHI.



JI1s u3yueHust 6uoJIoruu Ha 0a30BOM YpOBHE CpeHEro o0Iero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Heaento), B 11 kmacce — 34
yaca (1 yac B Hez1elI0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (puiocoduei, 3TUKOM, 3CTETUKOW U MPaBOM.
Ponr Ouonorun B GOpMUPOBAaHWM COBPEMEHHOM HAy4YHOM KapTUHBI MHUpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOW TIPUPOJIBI (HAOII0ICHUE, SKCIIEPUMEHT, OMKMCAHHUE,
u3MepeHue, Kinaccudukanus, MOJEIUPOBaHUE, CTaTUCTUYEeCKas oOpaboTka
JAHHBIX ).

JdemMoHcTpanmu:

[Toptpetsr: Y. lapBun, I'. Mennens, H. K. Konbios, /[xx. Yorcon u @. Kpuk.

Tabmuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M NpakTHYEeCKHEe PAdOThI:

[Ipaktudeckas padora Ne 1. «Mcmonb3oBaHUE pPa3IUYHBIX METOJOB MPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. )KuBble cucTeMbl M MX OPraHu3aIusi.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouoioruu. Otaudne
KUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOooOpasue. Y POBHHU OpPraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIA, KJI€TOYHBIM, TKAHEBbI, OPraHU3MEHHBIN, MOIMYISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpaumuu:

Tabnuiel u cxembl: «OCHOBHBIE TPU3HAKH KU3HIY, « Y POBHU OpraHu3aIuu
KUBOU MPUPOIBI».

O6opynoBanue: Mojeab MoJiekyibl JJTHK.

Tema 3. XuMu4yeckuii cocTaB u cTpoeHHE KJIETKH.

XUMUYECKUA COCTAB KJIETKA. XHMHUYECKHE BJIEMEHTBhI: MaKpO3JIEMEHTHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHbIE BEIIECTBA.

OyHKIMM BOABI W MHMHEpaJbHBIX BenlectB B Kierke. llomnepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHue OelKOB. AMHUHOKUCIOTBI — MOHOMEPHI OEJKOB.
He3amenumMble 1 3aMEHMMbIE aMUHOKHCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (NepBUYHAs, BTOPUYHAS, TpETUUYHAsT U
YeTBEPTUYHAA CTPYKTypa). XUMHUYECKHE CBOMcTBa OenkoB. buonoruveckue
GyHKIMHN OENKOB.



depmeHTHl — Ouosioruyeckue KkartaiauzaTopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHass crneuu@uuHocts. KodepmenTsl. ButaMuHbI.
Otnuuust pepMEHTOB OT HEOPTraHUUECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl  (TJIOK03a, pubdo3a U Je30KCUpu003a),
aucaxapuabl  (caxaposa, JaKTo3a) M MoJiMcaxapuibl (Kpaxmal, TJIMKOIeH,
1esuIoI03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlunupael:  TpurauUepuabl, Qgocoaunuasl, crepounbl. ['mapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornyeckue ¢GyHkuuu aunuaoB. CpaBHeHUe
yIJI€BO/IOB, OEJIKOB U JIMIHJIOB KAK UCTOYHUKOB SHEPIHUH.

Hyxnennoseie kucnorsl: JJHK wu PHK. Hykneornapr — MoHOMEpSI
HykJIeruHOBbIX KUchnoT. Ctpoenue u ¢pyHkuuu JJHK. Crpoenue u ¢pynkiuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hurtonorust — Hayka o kietke. Kierounas Teopust — npuMep B3auMOACHCTBUS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka xak menoctHas »uBas cuctemMa. OOmmMe NpHU3HAKA KIETOK:
3aMKHYyTasi HapykHas memOpana, mojekyibsl JIHK kak reneruueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapHoTHYecKas M mpokapuotuyeckas. OcoOeHHOCTH
CTpOEeHUsl TpoKapuoTHdYecKoW KieTku. Kierounas crenka Oaktepuil. CTpoeHue
ADYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTIWYUS PACTUTEIbHOM, >KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KIETOK — KIJIETOYHAs CTEHKA, MIMKOKAJIMKC, UX
dbyakauu. [TnazmaTudeckas meMmOpaHna, e¢ cBoiicTBa u pyHkuuu. [{uTomnazma u e¢
opranouasl. OmHoMemOpanHbie opraHouabl kietku: OIIC, ammapar I'ombmxw,
nu3ocoMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKU: MHUTOXOHIPHUH, IUIACTUIBI.
[IpoucxoxxaeHne MHUTOXOHAPHN W TutacTuA. Buael mractua. HememOpanHbIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropHbiii nieHTp kieTku. CTpoeHue snpa: saepHas o00J0vKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneinen, P. Bupxos, /[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Juarpammsl:  «PacnpenesieHMe XHUMHUYECKMX J3JEMEHTOB B HEXHBOU
npupojie», «PacnpeaeneHne XuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuupl u cxembl: «llepuoguueckas TaOIUIa XUMHUYECKUX JIIEMEHTOBY,
«CTtpoeHne MOJIEKYJIbI BOAbI», «brnocunTe3 6enkay, «CTpoeHHne MOJIEKYJIIbI OeKay,
«Ctpoenne dhepmenta», «HyknennoBsie kucinotel. JJHK», «CtpoeHne MoseKysibl



AT®», «CTpoeHHE 2YKapUOTHYECKOM KIETKN», «CTPOCHHE KMBOTHOU KIETKN»,
«CTpoeHHEe pacTUTENbHOU KIETKU», «CTpoeHUE MNPOKAPUOTHUYECKON KIETKWY,
«CTpoeHue sapa KIETKUY», «YTIIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE MJisi MPOBEICHUS
HaOJIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHKPOIpENnapaTbl pPACTUTEILHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M NpakTHYeCKHEe PadOThI:

Jlaboparopnass pab6ora Ne 1. «/3yyeHue KaTaIUTUYECKOW AKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlaGopatopHast pabora No 2. «M3ydeHuwe CTpOE€HHsSI KIETOK pacTeHU,
KUBOTHBIX M OaKTEpUU IMOJ MUKPOCKOTIOM Ha T'OTOBBIX MHUKpOIpEnaparax U HX
OMHMCAHUEY.

Tema 4. 7/KuzHenesiTeJIbHOCTDH KJIETKH.

OOMeH BelIecTB, WU MeTa0oIu3M. ACCUMWIALMS (TUTACTUYECKUM OOMEH) U
JTUCCUMIISIITUSL  (QHEPTEeTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOIrO IpoIlecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUs BEIICCTB W DHEPrUU B TMOHUMAHHUU
MeTabor3Ma.

Tunel oOMeHa BemiecTB: aBTOTpodHbIN U rerepoTpodHsbIii. Poibs hepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg ¢a3bl (oTocuHTe3a. Peakuuu
doTtocunTe3a. IdhPekTuBHOCTh PoTOCHHTE3a. 3HaUeHUE (HOTOCHHTE3A IS JKU3HU
Ha 3emuie. BiusiHue ycnoBuit cpeipl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYyIolue 0akTepu. 3HaUeHUe XeMOCHUHTE3a JUIs
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciiernsieHue BeIecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUU B KIETKE. OTambl HHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue m ero Buubl. KHCIOpOAHOE OKUCIECHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnurenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTD
AHEPreTUYEeCKOro OOMeHa.

Peaknium wmatpuuHoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzanus reHeTndeckoil mHGOpMAIMU B KIETKE. | €HETHYECKHMUM KOJ M €ro
cBoicTBa. Tpanckpunius — matpuunblid cuate3 PHK. Tpancnsiuus — 6uocunTes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCHIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknetounsle ¢popmbl xKU3HU — BUPYCHI. VcTopus oTkpeiTusi Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHHS M KU3HEHHOTO IIMKJIAa BUPYCOB.
bakrepuodaru. bone3snu pacreHudl, KHUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmyHoneduiura yenoseka (BUY) — Bo3oynurens CIIM]/la.



OOpatHast ~ TpaHCKpUNIMs,  peBepTaza W uHTerpasa.  Ilpodunaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanmu:

IToptpers: H. K. Konsnos, J[. . UBanosckuii, K. A. Tumupsizes.

Tabmunpl 1 cxeMbl: «Tunbel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii ooMen», «Xiopormiacty, «dotocuntes», «Ctpoenne J[HK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE reHay, «CunTe3 0enka», «['eHeTuYecKkuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbI 1uka Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmmkanuu «Y aoenue IHK u Tpanckpumiiusy,
«buocuntes 6enkay, «CTpoeHue KIETKU», Mojiesb cTpykTypbl JIHK.

Tema 5. Pa3MHoKeHNe U MHAUBUAYAJIBHOE PAa3BUTHE OPTaHU3MOB.

Knerounslii 1muki, wiv >KU3HCHHBIM LMK KiIeTku. MHTepdaza u MuTO3.
[Tpormecchl, mpotekaronue B uHTepdaze. Perukaius — peakuuss MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIM Ha0Op — KapUOTHII.
JlunionaHbld W TAlUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uTosornueckue OCHOBBI PAa3MHOKEHUS W  HWHIMBUIAYAJbHOTO  Pa3BUTHUA
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemasi rubeNb KJIETKH — aroITo3.

dopMbI pa3MHOKEHUS OPTaHU3MOB: Oecrosioe U nosnoBoe. Bunpl 6ecnonoro
Pa3MHOXKEHUS: JEJIEHUE HAJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHMPOBAHUE
OpPraHMU3MOB, €r0 3HAYEHHUE JIJIS1 CENEKIUU.

[TonoBoe pa3MHOKEHHUE, €r0 OTIUYHSI OT OECIIONIOTO.

Meito3. Cranuu Mmeiioza. IIpoiecchl, nmpoucxoAsiiue Ha CTaAusX MeHo3a.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. buonormdyeckuil cmpiCia U
3Ha4YECHUE MEH03a.

lameTtorenes — mporecc 0O0pa3oBaHUA TOJOBBIX KJIETOK Y >KHBOTHBIX.
[TomoBbIie Kene3bl: CEMEHHUKH W sIMYHUKU. OOpa3oBaHWE W Pa3BUTHE IOJOBBIX
KIIETOK — TaMmeT (CIepMaTo30u]l, SIMIEKIEeTKa) — CIIEpMATOr€HE3 U OBOIEHE3.
OcCoOEHHOCTH CTpOEHHUS SUIEKIETOK U crepmMaTo30uaoB. OIUI0J0TBOPEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBbHOE Pa3BUTHE
(omOpuorenes). Jrtanbl YMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KHBOTHBIX:
npoOneHue, racTpyisauus, opranoreHes. [locTamOpuoHanbHOE pa3BuTHE. THIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUA: MpsIMOE, HempsiMoe (IMYMHOYHOE). BnusHue



Cpelbl Ha Pa3BUTHUE OPTraHU3MOB, (HDAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKICHHbBIC
YPOJICTBaA.

Poct u pa3zBurne pactenuil. OHTOT€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanmu:

Tabmuupl u cxembl: «DoOpMbl pPa3MHOKEHUS OPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHHil», «BeretaTuBHOe pa3zMHOXEHUE
pacteHuity, «Jlenenue kierku Oakrepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocombly, «Knetounslii mukin», «Pemnukanua JJHK», «Mutosy,
«Meiosz», «lIpsmoe n HenpsiMoe pa3BuTHE», «'aMeTOTreHe3 y MIIEKOIUTAOIINX U
YenoBeKa», «OCHOBHBIE CTaIU OHTOTCHE3a».

O6opynoBaHue: MUKPOCKOII, MUKPOIPENAPATHI «CriepmMaTo30U/1bl
MJIEKOTTUTAIOIIETO», «SHIEeKIeTKa MIEKONUTArero», «Kapuoknue3 B KIETKax
KOpEIIKAa JIyKa», MarHUTHAas MOJEIb-alIuIuKausa «JleneHue KIeTKu», MOJENb
JTHK, mozaenb MetadazHoilt XpOMOCOMBI.

JlaGopaTopHble ¥ NpakTHYEeCKHEe PadoThI:

Jlaboparopnasi pabora Ne 3. «HaGmromeHue MuTO3a B KIETKaX KOHYHMKA
KOpEIIKA JIyKa HAa TOTOBBIX MUKpOITIpEnaparax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHs IMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpEnapaTaxy».

Tema 6. HacjieicTBEHHOCTh M H3MEHYUBOCTh OPTraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazButus reHeTUKU. Posb nuTosioruu
¥ SMOpHOJIOTMH B CTAaHOBJICHWU TEHETHKU. BKiIam pOCCHUCKUX M 3apyOeKHBIX
yU4CHBIX B pa3BUTHE TEHETUKH. MeToasl TEeHETHKH (TUOPHUI0IOTHUYECKUH,
HUTOTC€HETUYECKUM, MOJIEKYJISIPHO-TEeHETUYECKN). (OCHOBHBIE T'€HETUYECKHUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTHU HACJIEIOBaHMS MPU3HAKOB, yCTAaHOBIEHHbIE . Menaenem.
MonorubpuaHoe CKpenmBaHue. 3akoH eauHooOpaszus THOPUAOB TIEPBOTO
nokoneHus. IlpaBuno AOMUHUpOBaHHUS. 3aKOH pacUICIUIEHUS IPU3HAKOB.
I'unioresa yucrotel ramer. 11oyiHOE M HENMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpemuBaHuWe. 3aKOH  HE3aBHUCHMOTO  HacleJOBaHUs
npu3HakoB.  lluToreHernueckre  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemuBanue. Mcnonp30Banne aHaIM3UPYIOLMIETO CKPEIIUBAHUS
TUTSI OTIPEICIICHNS TEHOTHIIA OCOOM.

CuemienHoe HacnenoBanwe mpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HAacCJIEIOBaHUIO TeHOB. HapylieHne cuemieHus reHOB B pe3yJibTaTe
KPOCCUHI'OBEPA.

XpOMOCOMHasl TEOpUS HACJIEACTBEHHOCTH. [ eHeThUeCKne KapThl.



I'enetrnka mosia. XpoMOCOMHOE OIPENEICHUE MoJia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omorameTrHsle W TreTeporaMeTHble oOpraHu3mbl. HacnemoBanue
MPU3HAKOB, CIEIJICHHBIX C MOJIOM.

N3meHunBOCTh. BUIbI NK3BMEHUMBOCTH : HEHACJIEICTBCHHAS M HACJICICTBCHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuanimoHHBIN psiji U BapualliOHHASI KpUBAs.
Hopma peakunun npuszHaka. KoauuecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKUM M UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBennas, wium TeHOTHIHYECKas, H3MEHUYMBOCTh. KoMOMHaATHBHAas
U3MEHYMBOCTh. Meio3 U TMOJ0BOM Mpolecc — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTaliMOHHAasi U3MEHUMUBOCTh. Kitaccudukaiys MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa U mpuYrHBI MyTaluii. MyTareHHbie (haKkTopBhl.
3aKOH rOMOJIOTUYECKUX PSAJIOB B HacHeACTBEeHHOW n3menunBocty H. M. BaBumnoga.

BhesnepHast Hac/ieICTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetnka uenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbl T'€HETHKU
YeJIOBEKA: TeHEaIOTHYECKUM, OJIU3HEI[OBBIHM, IIMTOTCHETHYCCKUM, OMOXUMHYECCKUH,
MOJIEKYJIAPHO-TEHE TUYECKU . CoBpemeHHoe onpeeeHNe FeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOUIbIO
[11P-anamm3a. HacnencTBeHnnbie 3a0ojieBaHUS dYEJIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPaCTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTnueckue | TeHepaTuBHbIe MyTauuu. CTBOJOBbIE KIETKU. [IpUHITUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, TPODUIAKTHKUA U JICUCHUS TeHETHUYECKUX
Oose3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTHPOBAaHHE. 3HAUCHHUE MEIUIMHCKON
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00JI€BaHNI YeII0OBEKA.

JdeMoHcTpaumuu:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBumos.

Tabmumer w  cxeMmbl:  «MOHOTHOPUIHOE  CKpCIIMBAaHUE H  €ro
IIUTOTCHETUYECKass OCHOBAa», «3aKOH pacCHICIJICHHS W €ro IUTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TameT», «JlurubpmaHOoe  CKpelIuBaHHEY,
«l{uTonornueckue OCHOBBI JTUTHOPUTHOTO CKpEILLIUBAHUAY, «Meiiosy,
«B3auMomencTBuEe  aJUIEBHBIX TE€HOB», «l'€@HeTHYeckne KapThl paCTCHUH,
JKUBOTHBIX W YeJIOBeKay», «l'€HeTHkKa Tmoja», «3aKOHOMEPHOCTH HacJeIO0BaHUS,
CLHEIUICHHOTO C TmoJioM», «KapuoTumbel 4YeloBEeKa W KUBOTHBIX», «Bumbl
M3MEHYUBOCTHY, «MoaudukanrmoHHas HW3MEHUYMBOCTHY, «HaciemoBanue pesyc-
dakTopay, «I'eHeTHKa IpyIin KpoBu», «MyTallHOHHASI N3MEHYHBOCTHY.

OOGopynoBanue: MoAETU-ANIIIMKAIUA «MOHOTHOPUIHOE CKpelUBaHUEY,
«Henonnoe noMuHupoBaHue», «Jurubpunnoe ckpemuBanue», «llepexpect



XpOMOCOM», MHKPOCKOIl U MHKporpenapar «/[po3oduia» (Hopma, MyTauuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U IPpaKTHYECKUE padoThI:

Jlaboparopnast pabota Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpENnapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yyenne MoIUPUKAITMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifla U BAPUALIMOHHON KPUBOI.

JlaGoparopHas pabora Ne 7. «AHanu3 mMyTauuid y Apo30(uibl Ha TOTOBBIX
MUKPOITpENapaTaxy.

[Ipaktuueckass pab6ota Ne 2. «CocTaBieHHME U aHaJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOILECC. 3apOXKIECHUE CEJIEKUUMU U JOMECTHUKALUS.
Yuyenne H. WM. BaBunoBa 0 1EeHTpaX NPOUCXOXKIACHUS U MHOT000pas3us
KyJbTYPHBIX pacTeHui. LIeHTpbl MpPOUCXO0XKJIEHUS AOMAIIHUX XUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHbIE METO/IbI CeJeKIMU. MaccoBbIif 1 MHAMBUAYAIbHBII OTOOPHI B
CEJEKIIMM pACTEHUM U KUBOTHBIX. OlleHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuHug. CKpenIMBaHUE YHUCTHIX JIMHUM.
['erepo3uc, wnu rubpunHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIWHT.
OtpanéHHas rtuOpuan3anus W e¢ ycrnexu. VCKyCcCTBEHHBIM MyTareHes U
NOJIyYEHUE TOJUIUIONAO0B. JOCTMIKEHHUSI CEJIEKUMU pACTEHUH, JXUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kak OTpacib NPOU3BOACTBA. ['€HHAsh WHXKEHepHUs. OTalbl
co3nanus pexkomOmHaHTHOW JIHK wm Tpancrennsix opranuzmoB. KieTounas
uxeHepus. Kinertouneie KylnbTypbl. MUKpPOKIOHAJIBHOE PAa3MHOKEHUE PACTECHHMU.
KiloHnpoBaHHEe BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dTUdeckue  mpobimempl. MO -  reHeTHyecku
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JleMoHCcTpauuu:

[Toptpersr: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuet 1 cxembl: kKapTa «lIeHTpBI TPOUCXOXKICHHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTeHuit», «I[lopoabl 1oMalmHuX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pacteHuit», «OtnancHHas ruopuauzanus», «Padotsl akanemuka M. @. FBaHoBay,
«llonummonaus», «OObEeKTh OuOTEXHONOTUMY», «KileTouHble KynbTYypbl U
KJIIOHUpOBaHue», «KoHCTpyupoBaHue U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISIKH TUI0JIOB U KOPHETJIONOB JUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CeabCKOX03SIUCTBEHHBIE PACTCHUS».



JlabopaTopHble U IPpaKTHYECKUE padoThI:

Okckypcuss «OCHOBHBIE METOABI M JOCTHIKEHUS CEJIEKUMU PACTEHHU H
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHLMIO, IUIEMECHHYIO bepmy,
COPTOMCHBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOpUIO
arpOyHHUBEPCUTETA UM HAYYHOTO ILIEHTPA)».

11 KJIIACC

Tema 1. DBoIOLIMOHHAS OMOJIOT USI.

[IpeanochIKu BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIFOIMOHHAS
TEOpHsi U €€ MecTo B Ouosioruu. BrusiHue SBOJIONMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenscTBa HBOMIONUU. [laneoHTOIOrHYECKHE: MOCIE0BATEIBLHOCTD
MOSIBJICHUST BUJIOB B TAJ€OHTOJIOTUYECKOM JIETONUCH, TIEPEXOJHbIe (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKUE: CXOJICTBA M Pa3IU4Usl AMOPHUOHOB pa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHMYHBIC, aHAJIIOTUYHbBIC,
pPyIMMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUUECKHE: CXOJICTBO
MEXaHM3MOB HACJEJACTBEHHOCTH U OCHOBHBIX METa0OJMYECKUX NyTe Yy BcexX
OpraHU3MOB.

OpomronmonHas Teopus Y. JlapBuHa. IlpeAnochIKM BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKYIIME CHJIBI DBOJIONUM BHUIOB 1O JlapBuHy (M30bITOUHOE
Pa3MHOXKEHHUE TMPU OTPAHUYEHHOCTU PECYPCOB, HEOINPENEICHHAs W3MEHUYUBOCTb,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bomtonnn (CTD) 1 €€ OCHOBHBIE MOJI0KEHUS.

MukposBomonus. [Tonynsinus kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBkymue cuibl ((pakTopbl) SBOJIOIKMK BUAOB B MpUpojae. MyTallMOHHBIH
mpoiecc M KOMOWHATHMBHAs W3MEHYHMBOCTH. [lOmMymsiimoHHBIE BOJHBI W Apend
reHoB. M30s1ust U1 MUrpanusi.

EctectBeHHbIi 0TOOp — HampaBisomuil ¢akrtop dBomonun. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KakK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036l M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHblE  (HOPMBI
BUI000pa30BaHus: reorpaduuecKoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBONIONUHU:  (prsieTHdecKas, IUBEpreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue OoT HecneuuaaTu3upoBaHHBIX MpeAkoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAS payalusl.

JdemMoHcTpauuu:



[loptpersr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckui, K.
M. Bbap, . I'ekkenb, . Mrotep, A. H. Ceepuios.
Tabmuupl u cxemsl: «Pa3BuTue opraHnyeckoro Mupa Ha 3emiiey», «3apoablln

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Popmbl  OoprObBI 32
cylecTBoBaHue», «EctecTBeHHbI 0TOOp», «MHOrooOpasue COpToB pacTeHUI»,
«MHoroo6pasue  HOpoA  KUBOTHBIX), «Tonynsaummny, «MyTauuoHHas

W3MEHYUBOCTEY, «Apomopdo3bly», «Mamoamantamuny», «OOmmas aereHepamusy,
«/IBmxkymue cunbl sBonouny, «Kapra-cxema wapiipyTta mytemectBus Y.
Hapsunay, «bopnba 3a cyuiectBoBaHue», «lIprucrnoco0IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe B11000pa3oBaHue», « IKOJIOTMUECKOE BUA00OPa30BAHUEY.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIMAMH OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KoJuleKius «[IpuMepbl 3alIUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJeb «OCHOBHBIC HAMPAaBJICHUS IBOJIIOIMNY, OOBEMHAS MOJIEIb
«CTpoeHHE TOJTOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpadguueckass kapra wmupa, KoJuieKius «DOpMbI COXPAHHOCTH
UCKOIMAeMBIX JKMBOTHBIX UM pacTeHuil», ™ojnenb ammmukanus «llepekpect
XpOMOCOM», BiIaxHble Tmpenapatel «Pa3Butne HacexkoMmoro», «Pa3Butue
JATYIIKWY», MUKporpenapaT «Jpo3zoduia» (Hopma, myTaruu (GOpMbI KPbUIbEB U
OKpacKH TeJia).

JlaGopaTopHble M IpakTHYEeCKHE PAdOThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTUYECKOMY
KPUTEPHUIO».

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

Tema 2. Bo3HnkHOBeHHMe M pa3BUTHE KU3HU HA 3emue.

JloHay4dHble NOPEACTABICHUS O 3apOKICHUHM XW3HU. HayuHble THIOTE3bI
BO3HMKHOBEHHUSI JKM3HU Ha 3emiie: aOWOreHe3 W MaHCHepMus. XHUMHYECKas
HBOMIOIUS. AOWOTEHHBIM CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTaHMYECKHX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKON 3BoIIoIMK. HayanbHble 3Tamnbl
o6uonornyeckoit aBonronuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HHKHOBEHHE MPOTOKIETKH. llepBble KIETKM U HMX 3BOJIOIUSL.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Kartapxeil. Apxeiickas u
nporepo3oiickasg Hpbl. Ilaneo3oiickas 3pa W e¢ MepuoAbl: KEeMOPHUICKHUIA,
OPJAOBUKCKHM, CHITYPUMCKUI, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3zo30iickas 3pa U €€ Nepuoibl: TPHACOBBIN, IOPCKHI1, MEJIOBOM.

Kaitnozolickass 3pa ©u €¢ TNEepUoJbl: MaJCOreHOBBI, HEOTCHOBBIN,
AHTPOIOTCHOBBI.



XapaKkTepUCTUKA KIMMAaTa M TE€O0JOTMYECKUX IpoueccoB. OCHOBHBIE ATaIlbl
ABOJIIOLIMU PACTUTENIBHOIO M >KMBOTHOIO Mupa. ApomMopdo3bl y pacTeHUH u
XKUBOTHBIX. [l0osiBIIEHNE, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMYeCKOro Mupa Kak OTpaxkeHHe »3Boronuu. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeI0OBEKa. AHTPONOJIOTHS KaK HayKa. Pa3BuTre npencTaBiaeHU O
MIPOUCXOXKIAECHUN YeJIoBeKa. MeTtonsl u3ydyeHus anTpororeHe3a. CxoacTtsa u
pa3iinyuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpoOIOreHesa. HacnencrBenHas
U3MEHYMBOCTh U  €CTECTBEHHBIM oTOOp. OOImecTBeHHbII 00pa3 >KU3HH,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIICHUE, PEYb.

OcCHOBHBIE CTaIlUA U BETBU JBOJIIOLMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbii, Yenosek mnpamoxomdmui, YenoBek HeaHAepTanbCKui, Yenosek
pasyMHblii. Haxojku HCKOMaeMbIX OCTaTKOB, BpEMS CYIIECTBOBaHHS, 00JacThb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckne pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUTHAS
(eBpasmiickasi), = Herpo-aBCTpajoujHas  (dPKBaTOpuajibHasi),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCIOCOOJEHHOCTH  MpEeJCTaBUTENEH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CYIIECTBOBaHUA. EQMHCTBO 4e€I0OBEYECKUX pac.
Kpuruka pacuzma.

JdeMoncTpanuu:

[Toptpetsr: @. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! 1 cxembl: «Bo3HukHoBeHue CoJIHEUHOM cUCTEMBI», «Pa3BuTue
opranuyeckoro mupa», «PactutenbHas  kietka», <«KuBOTHas  KJIeTKay,
«IIpokapuotnueckas kieTka», «COBpEMEHHas CUCTEMAa OpPraHUYECKOro MHpay,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKa W UEJIOBEKOOOPa3HBIX
o0e3psiHn», «OCHOBHBIE MeCTa TAJCOHTOJIOTHYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeumme nmoam», «peBHue monu», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6GopynoBanue:  mymsiku  «l[Ipoucxoxnenne  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTaliblla, KPOMAHbOHIA), CIIENKU WIH
M300pKEHUS KaMEHHBIX OPYIWH TMEepBOOBITHOTO 4YeNOBEKAa (KaMHU-YOIITIEPHI,
pyomma, ckpebia), TeOXpOHOJOTHYeCKas TaOiuIa, KOUICKIUS «DOopMbI
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M mpakTUYeCKHE PAdOThI:

[IpakTtuueckast padora Ne 1. «M3ydyeHne UCKOMAEMbIX OCTATKOB PACTECHUHU U
KUBOTHBIX B KOJUICKLIUSIX).



DOKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emsie» (B €CTeCTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranu3mMsl 4 OKpPYKawIIas cpeaa.

DKoJorus Kak Hayka. 3afaud ¥ pa3zesbl SKoJoruu. MeTobl 3KOIOTrHYeCKUX
UCCJIEeI0BaHUN. DKOJIOTUUECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAas,
BHYTPUOPTraHU3MEHHAsI.

Okonornyeckue (¢akropel. Krnaccupukamuss 5KoJOrHYecKux (QakTopoB:
abuotuyeckue, OMOTHYECKHE U aHTPOINOreHHble. JIeHCTBHE HKOIOTHYECKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOINU3M.
[Ipucnocobnenust  OpraHU3MOB K  JEMCTBHIO  a0MOTHYECKUX  (DaKTOpOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhI. Buzer OMOTUYECKUX B3aUMOJICCTBUN
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, xoomneparus,
MyTyalau3M, KOMMEHCaIu3M (KBapTHPAHCTBO, HAaXJECOHMYECTBO). AMEHCAIM3M,
HeUTpanu3M. 3HaueHue OMOTHYECKHX B3aUMOJECHCTBUN JUIsl CYIECTBOBAHMUS
OpraHU3MOB B MMPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAapaKTEPUCTUKH Tnomysanuu. OCHOBHBIE IOKa3aTenu
NOMYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, HPUPOCT,
murpanus. J[mHaMuKa YuCI€HHOCTH MONYJISIUN U €€ PEryJIsLys.

JdeMoHcTpanuu:

[Moptpetsi: A. 'ym6onbar, K. @. Pynbe, D. ['ekkens.

Tabnuuer u cxemsl: kapra «[Ipupoansie 30HbI 3eminy», «Cpeabl oOUTaHUSA
opraHu3moBy», «®Doronepuoauzm», «llonmymanun», «3aKOHOMEPHOCTH pocTa
YUCIICHHOCTH NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M NpakTUYeCKHe PadOThI:

JIabopatopnas padota Ne 3. «Mopdomoruueckue 0cOOEHHOCTH PaCcTeHUM U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BrnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[IpakTuueckas padota Ne 2. «IloacdeT MIOTHOCTH MOMYJISIUNA Pa3HbIX BUJIOB
pacTeHUN».

Tema 4. Coo0miecTBa M 3K0JI0rH4ecKre CHCTEMBbI.

CoobmiectBo oprann3mMoB — OwuorieHo3. CTpyKTypbl OWOIIEHO3a: BUIOBaS,
MPOCTPAHCTBEHHas, Tpoduueckas (mnuiienas). Bunabl-momuHanTtel. CBA3U B
OuoLeHose.

DKkoJioruyeckre cucteMbl (dKkocuctemsbl). IloHsitue 00 »skocucreme u
ouoreonenoze. DOyHKIMOHAIbHBIE KOMIIOHEHTBI 3SKOCHUCTEMBI: MPOIYLEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBOpoT BEIEeCTB U MOTOK PHEPTUU B IKOCUCTEME.
Tpopuueckue (MUUIEBbIE) YPOBHU HKOCUCTEMBI. [IMieBble WLENu W CEeTH.
OcHOBHBIE TMOKa3aTeau SKOCUCTEMBI: Ouomacca, MPOAYKIHUS. IKOJIOTMYECKHE
NUpamMuabl: TPOAYKLHH, YHCIEHHOCTH, OuomMaccbl. CBONCTBA 3KOCUCTEM:
YCTOMYMBOCTh, cCaMOperyJisiius, pazsurue. CyKieccus.

[IpuponHble 3KOCUCTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOHWHOIO
WM IIAPOKOJIMCTBEHHOIO Jieca.

AHTpPOIIOT€HHbIE ~ JKOCHUCTEMBI.  ATpO3KOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonoruyeckoe u X03s1CTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (akTtop ycToiunBocTU dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiisl, coctaB U CTPyKTypa
ouocdepnl. JKuBoe BemectBo u ero ¢gyHkuuu. OcobeHHOCTH Ouochepsl Kak
robaNbHON dKocucTeMbl. [luHamMuyeckoe paBHOBecue M oOOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOT€OXMMHUYECKUE LUKIIBI AJIEMEHTOB (yriepoa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Ouochepe 3emin. AHTPOIIOTeHHbIE M3MEHEHUST B Onocdepe.
['mo6abHbIE 9KOTOTUYECKHE MTPOOITIEMBI.

CocymiecTBoBaHuE IPUPOJIBI U YeJI0BEYECTBA. CoxpaHeHue
O6nopa3zHooOpasusi Kak OCHOBa ycToiunBoctu Onocdepsl. OCHOBA PAIIMOHATBEHOTO
yIOpaBI€HUs TPUPOAHBIMU pPECypcaMHM M HUX UCHOIb30BaHUE. JlocTrkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanmnu:

IToptpetsr: A. k. Tenciu, B. H. Cykaues, B. U. Bepnaackuii.

Tabmuner u cxeMmbl: «IlumieBple nenu», «buomeHO3: cOCTaB M CTPYKTYypay,
«IIpuponubie coobmectBay, «llenmu mnuTaHus», «IKOIOTHYECKas TUPAMHIAN,
«buocdepa u yenosek», «IKocUCTEMA MIHPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOWHOTrO  jeca», «buounenoz Bogoema», «ArpoueHos3», «lIpumepHsie
AHTPOIIOT€HHBIC  BO3JCWUCTBUS Ha Ipupody», «Baxneimme HCTOUHUKHU
3arpsA3HEHUs BO3/yXa M TPYHTOBBIX BoA», «llouBa — BakHelllas COCTaBIISIOLIAS
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapaukoBsiii d3ddexT», «DakTopbl
pPaAMoOaKTHBHOTO 3arpssHeHus: Ouocheps», «OOmas cTpykrypa Omochepsn,
«Pacnpoctpanenune xu3Hu B Ouochepe», «O30HOBBI 23KpaH Ouochepsn,
«KpyroBopoT yriepona B 6uocdepe», «KpyroBopot azora B mpupoie».

O6opynoBanue: MoJeb-anTuMKanus « TUIuYHbBIe OMOIICHO3BI», TepOapuii
«PactutenpHble cO0O0IIECTBaY, KoeKinu «buorienos», «Bpeaurenu BaKHEUIIINX
CEIbCKOXO3IMCTBEHHBIX KYJbTYp», TepOapud U KOJUIGKUUH pPACTeHUH U
KUBOTHBIX, MPUHAJIEKAIIME K Pa3HbIM HKOJOTMUECKHMM rpynnaM OJHOTO BHUA,



Kpacnas xuura Poccuiickoit ®enepainuu, M300pak€HUS OXPaHIEMBIX BHJIOB
PAaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA I[IPOITPAMMBI 11O
bBNUOJIOTMN HA  BA3OBOM  VYPOBHE CPEIHEI'O  OBILIEI'O
OBPA30BAHUA

Cornacho ®I'OC COO, ycraHaBnuBarTCs TpeOOBaHUSA K pe3ylibTaTam
OCBOCHHUSI OOydYalollUMHCS TporpaMM cpeaHero oOimero  oOpa3oBaHMUS:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX pE3ylbTAaTOB OCBOCHUS TpeaMmera «buosorus»
BBIZICJICHBI CJIEAYIOIIUE COCTABIISIONINE: OCO3HAHUE OO0YYAIOIIUMHUCS POCCUMCKON
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHUBAIlMM K OOyYEeHHI0  OWOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HMCTOPUUYECKUX TPAJAMIMN Pa3BUTHS OUOJIOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaKOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATEIBHOCTA LEHHOCTHO-CMBICJIOBBIMUA  YCTAHOBKaMHM, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYHUE OKOJOTMUYECKOTO IIPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIH U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUA MpeaMeTa «buonorus» JOCTUraloTCa B
€IUHCTBE YYCOHOM W BOCIHUTATEIBHON JCSATEILHOCTH B COOTBETCTBUH C
TPaJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMHU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, NMPHUHATHIMU B OOINECTBE MpaBWJIAMH M HOPMaMu
MOBEJICHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CaMOBOCIUTAaHUS U
CaMOpAa3BUTHS, PA3BUTUA BHYTPEHHEW TO3UIMU JIMYHOCTH, TMAaTPUOTH3MA,
YBOKECHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOT'O0 YBQ)XKCHHS, OCPEKHOTO OTHOMIEHHUS K KYJIbTYPHOMY HACICIUIO H
TpaJIuUsIM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pE3ynbTaThl OCBOCHUA ydeOHOro mpeamera «buomorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYAIOIINXCS PYKOBOJICTBOBATHCS
chopMUpOBaHHOKW BHYTPEHHEW MO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTHBHBIX BHYTPEHHHX  YOCXKICHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSM POCCHHUCKOTO OOIIECTBa, PaCIIMPEHHE KU3HECHHOTO
ONbITa U ONbITA ACATEIBHOCTH B MPOIECCE Pean3alid OCHOBHBIX HAIlpaBICHUHN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIUTAHUSI:

c(hopMHUPOBAHHOCTH TPaKAAHCKOM MO3UIIMU 00yJaIOMIeTocsl Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX TpaB M OOSI3aHHOCTEH, YyBa)KEHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JIESITEIBHOCTH TIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIIIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €¢;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJICH C pa3HBIMU YOKJACHUSMU, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJHEHUSA
y4eOHBIX, T[I03HABAaTEJIbHBIX M HCCIEIOBATEIbCKUX 3374y, YBaXKUTEIHHOTO
OTHOIIIGHHUSI K MHEHHUIO OIIMOHEHTOB MPU OOCYXKICHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMU JIEITEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMUPOBAHHOCTH POCCUNCKOU IPaXI1aHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHHUS K CBOEMY HapoJay, YYBCTBA OTBETCTBEHHOCTH IEpe]
Ponunou, ropmoctu 3a cBoM Kpaul, CBOK PonuHY, CBOW S3BIK W KYJIBTYDY,
IPOILIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEAMIO U MTaMSITHUKAM MPUPOIbL,
NoCTHXeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHMCKUX YYCHBIX B CTAaHOBJIICHHE W
pa3BuTHEe OWOJOTMH, TOHMMAHUS 3HAYEHUS OWOJIOTMM B TO3HAHMM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeitHas yOeKICHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNbO0Y;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHSI:

OCO3HAaHUE JYXOBHBIX LIECHHOCTEN POCCUICKOT0 HApOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO IOBEJCHUS;

CIIOCOOHOCTh OIEHHWBATh CUTYallMI0 UM TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJaJa B TMOCTPOECHHUE YCTOMYMBOrO OyayIlero;

OTBETCTBEHHOE OTHOIIIEHNE K CBOMM POJUTEISAM, CO3/IAHUIO CEMBbH HA OCHOBE
OCO3HAHHOTO IPHUHATUA LEHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



MMOHMMAaHHUE SMOIIMOHAIBHOTO BO3JEHCTBUS KMBOW MPUPOJLI U €¢ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXXEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KaueCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTAHHA, GOPMHUPOBAHHMS KYJIbTYPbI 3/10POBbS W
IMOIMOHATBHOIO 0JIArOMOJIyYHs:

NOHUMAHUE U peanu3alus 3J0pOBOr0 M 0O€30MacHOro o0pasza KHU3HU
(3mopoBoe  muUTaHWE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBUJI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAW M OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHIUBHUAYAJbHOTO U  KOJJIEKTUBHOIO
0€30MacHOT0 MOBEACHUS B CUTYAIIMX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCEJACTBUM M HENMPUSATUS BPEIHBIX MPUBBIUEK (YIMOTPEOICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) TPy/10BOI0 BOCTIMTAHUS

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYyAOI00UE;

TOTOBHOCTh K aKTUBHOM JIESITEIBHOCTH TEXHOJOTMYECKONW M COLMAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO
BBITIOJTHSATH TaKYIO J€ATEIbHOCTD;

UHTEpEC K pa3iuyHbIM cepaM MpoPECCHOHATBLHON JESITeIbHOCTH, YMEHHUE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccud H  Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO W CaMOOOpa30BaHHMIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KWU3HU Ha 3eMJIe, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS DKOJOTHYECKON KYIBTYphl: MPUOOPETEHUE OIbITA
IUTAHUPOBAHUS TIOCTYNKOB UM OIIGHKM WX BO3MOXHBIX TOCJIEACTBUN s
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJOTHMUECKHX MpoOIeM W IMyTed uX
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWSI W YMEHUS TPU PEIICHHH TNpoO0JeM, CBS3aHHBIX C PAIlMOHAIBHBIM
MPUPOJIONONIB30BaHNEM  (COOJIOJICHHE  MpaBWJI  TMOBEAEHUS B  NPUPOJE,
HAIMPaBJICHHBIX Ha COXPAHEHUE PABHOBECHS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
IKoCcHUCTEM, Orochepshl);



AKTUBHOE HEIpUATHE [OEUCTBHUM, NPUHOCAIIMX Bpel  OKPYXKAIOLIEH
MPUPOAHON Cpeie, YMEHHE NPOTHO3MPOBATh HEOJATONMPHUSATHBIC DKOJIOTHYCCKUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUIN U IPEIOTBPAIIATH UX;

HaJMYHUe Pa3BUTOTO SKOJIOTHUYECKOTO MBIIICHUS, YKOJIOTHIECKON KYJIbTYPHI,
OTIbITa JeSATETHHOCTH DKOJIOTHICCKOM HAIPaBJICHHOCTH, YMCHHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEJIIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOM
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN JMEATECITLHOCTH YKOJIOTHICCKOMN
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHWS

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKW M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HA JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW W YUTATEIBCKOM KYyJIbTYpPHI KakK CpeACTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NoOHUMaHue crenupukd OWOJOTUM KaK HayKH, OCO3HAaHHS €¢ pOJH B
(GOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU IIEJIOCTHOTO
NpEJICTaBIICHUsT 00 OKPY)KAIOIIEeM MHpE KakK O SAMHCTBE NMPHUPOIBI, YeIOBEKAa U
oOmecTBa, B IO3HAHWM TPHPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH IPOoOJIeM
COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOEXKICHHOCTh B 3HAYMMOCTH OHMOJOTHUU Ui COBPEMEHHOW IHMBHIIA3AINN:
oOecrieyeHus: HOBOT'O YpPOBHS PAa3BUTHUA MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX  pElIaTh PEeCcypCHble  MPOOJIeMbl  pa3BUTHUSA
YeJIOBEYECTBA, TTOMCKA MyTEH BBIXOJIa U3 II00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  Mepexoja K  YCTOMYMBOMY  DPa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB W (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUHM OWMOJIOTHYECKUX 3HAHMM B IEIAX
MOBBIIIEHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHOW TPAaMOTHOCTH OOydYarommuxcs, GopMHpyeMOit
MIPY U3Y4YECHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMSI, UCIIONIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHHS SIBIICHUH OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM HW3MEHEHHH,
yMEHHUE JleflaTh OOOCHOBAaHHBIC 3aKIIOUCHHsI Ha OCHOBE HAy4YHBIX (DaKTOB W
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYYeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONB30BaTh OMOIOTHYECKUE 3HAHUS IS
pemieHus Mpo0OJIeM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IEHHOCTH HAYYHOU JIEATEITHHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACSTENHHOCTh MHIUBUIYAIBHO U B TPYIITIE;



FOTOBHOCTh M  CIOCOOHOCTH K  HENPEpPhIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3ybTaThl OCBOEHMs ydyeOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUS OO0YyUaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHbIE MOHATHUS, OTpPaXKarolue
LEJOCTHOCTh HAYYHOM KapTUHBI MHUpAa U CHEeUU(PUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEprus, sIBJICHHUE, IMpoliece,
cCUCTeMa, Hay4yHbIM (akT, NPUHLUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS,
UccleloBaHue,  HAONMIOJeHUuEe, HU3MEpPEeHHe,  HKCIEPUMEHT U APYIrHXx),
yHUBEpCaJIbHbIE y4eOHble JedcTBUS (TO3HABaTelIbHbIE, KOMMYHHKATHUBHBIC,

PETYISITUBHEBIE), o0ecreynBaoIIne dbopmMupoBaHue G yHKIMOHATBHOM
IPaMOTHOCTH M  COI[MAJbHOM KOMIIETEHIMHM OO0ydaloluxcsi, CIOoCOOHOCTh
00yyaromuxcs UCIOJIb30BATh OCBOEHHBIE MEXIUCIUITMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  YHUBEpPCaJbHBIC ydYeOHBIC JICHCTBHS B
MIO3HABATEILHON U COIMAILHOMN TTPaKTHKE.

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS IPOTPAMMBbl CpPEIHEr0 OOIIero
00pa3oBaHUs TOJHKHBI OTPaXkKaTh:

OBiaanenune YHUBepPCAIbHBIMH Y4eOHbIMH NMO3HABATEJIbLHLIMH
JEUCTBUSIMH:

1) 6a30BbIe JJOrHYeCKHe AeiiCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpoBaTh  IpobiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIB30BaTh TMPH OCBOCHMHM 3HAHWM TPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanu3a, cUHTE3a, CpaBHEHMS, KIIacCU(pUKAIIUHA, 000OIICHHUS), pAaCKPHIBATH CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATH UX XapaKTepHBIC NMPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIPENENATh 1NN JCATSIBHOCTH, 3aJaBas IMapaMeTpbl W KPUTCPHU WX
JTOCTHXKCHUS, COOTHOCHTD PE3YJIbTAThI ICSTEIBHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

UCITOJIB30BaTh OMOJIOTHYECKHE MMOHATHS sl OOBICHEHUS (PAKTOB U SBICHUU
YKABOU IPUPOBI;

CTPOHUTH JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHUBHBIC, II0
AQHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHMS B paccMaTPHBAEMBIX
SIBIICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MOJICJIbHEIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBSA3€H M OTHOIICHWH B M3yYaeMbIX OMOJOTHYECKHUX OOBEKTaX, a



TakKe  MPOTHBOPEYHMA  PA3HOTO  POJA,  BBIABICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMbl C YYETOM aHAJIU3a UMEIOIINXCS
MaTepHATBHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JACATCIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB
IIEJISM, OIICHUBATh PUCKH TIOCEACTBUMN ACATEIBHOCTH;

KOOPAMHUPOBATh W  BBHINOJHATH padOTy B  YCIOBHAX  PEabHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUH XU3HEHHBIX MPOOJIEM.

2) 6a30BbIe UCCIIEI0BATEIBLCKHE IeCTBHSA:

BJIQJICTh HABBIKAMH Y4EOHO-HUCCIIEA0BATEIbCKOW M TPOCKTHOU JIESITEILHOCTH,
HaBBIKAMU  Pa3pelIeHuss MpoOJieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOMCKY METOJOB PEIICHUS MPAKTHYECKHUX 3a/1a4, TPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BHUABI JICATCIBHOCTH [0 IOJYyYECHHUIO HOBOTO
3HAaHMS, €T0 HWHTEPIpETalud, IMPeoOpa3OBaHHI0 W TMPUMEHECHUIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaATH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYIHOW TEPMHHOJOTHCH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh W (HOPMYyIUPOBATH COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOM
JEeSITENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €C pelIeHUs, HaXOAUTh apTyMEHTBhI [JIs JI0Ka3aTelIbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHHS 3aJayd  pe3yJbTaThl,
KPUTHYECKH OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYyallUsM, OIICHHUBATh TMPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh IICJICHANPABICHHBIN TIOMCK TEpPeHoca CPEJCTB M CIOCOO0B
JeHCTBUS B TPO(HECCUOHATBHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U MPAKTHYECKYIO 00JacTu
KU3HECATSIILHOCTH;

YMETh UHTETPUPOBATH 3HAHMS M3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MPEAJIaraTh OPUTHHAIBHBIE TMOIXO0bI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) padota ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX UHPOpMAINU (TEKCTE YU4EeOHOTO
MoCOOMs, HAYYHO-TIOMYJIAPHOW JUTEpaType, OMOJOTUYECKUX CIOBApsIX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



MH(pOpMALINIO PA3TUYHBIX BUJIOB U (POPM MPEJICTABICHUS, KPUTUUECKH OIEHUBATh
€¢ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynHUpoOBaTh 3ampPOChl U MPUMEHATh PA3IUUYHBIE METOJbI MPU MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HCIOJAb30BaHUA HHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOT'O HMCIIOJIB30BaAHUS PA3IUUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMabHYIO  (QOpMYy  MpeCTaBICHUS
ouoniornueckoit nHGopmanuu (cxemsbl, rpaduKy, TUarpaMMbl, TaOJIUIIBI, PUCYHKHU
" 1ipyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yeCTBE CpeACTBa mpu padbore C
Ouosiorndeckor umHOpManMel: TPUMEHATh XUMHUYECKHE, (QU3HUECKUE U
MaTeMaTHYEeCKUe 3HAKM M CHUMBOJIBI, (OpPMYJIbI, aOOpeBUATYpy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEJCTBA
HaTJISJTHOCTH;

BJIAJ€Th  HABBIKAMH  pPACMO3HABaHUS U 3alHUTBl  WHOOpPMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiajeHue YHUBEPCAJIbHBIMM KOMMYHHKATHBHBIMU JI€fiCTBUAMM:

1) o0menne:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCEX cpepax KU3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHU TIO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHTEIHHO BBITIOJIHEHUS TpeIaraeMoin
3aJlayd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMHA APYTHUX YYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIEHUS, TOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CUTYyaIli,
YMETh CMATYATHh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQ/IETh Pa3IMYHBIMU CIIOCOOaMH OOIIEHUS W B3aUMOJCHCTBHUSA, MOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme (HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeJIbHOCTD:

MOHUMATh W HCIIOIB30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYATHHOU
paboThI IPH peNIeHUN OMOIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNTOBBIX (hOPM B3aUMOJCHCTBUS MPH PEIICHUH YIeOHOM 3a1a9M;

BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHUCTBUM C Y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJUJIEKTHUBA;



IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAWHHUPOBATh JEUCTBUS MO €€ JOCTHXKEHHUIO: COCTAaBIISITh IUIAH JCHUCTBU,
pacupenensaTh poJiM C YYETOM MHEHHUW YYaCTHUKOB, OOCYXAaTb pPE3yJbTAThI
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M KaXJOr0 Y4YaCTHHMKAa KOMAaHIbl B
001 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

IpeIaraTb HOBBIE TPOEKThI, OLEHUBATh MIEU C TMO3ULUUMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYalUIX, IPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh UHUIIUATUBHBIM.

OBiaieHne yHUBEpPCAJIbHBIMHU PEryJISTUBHBIMH 1€HiCTBUSIMH:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUSA JUIsl BBISBICHUS MpoOieM M X
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OHMOJOTMYECKUX 3HAHUN 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKax MO OTHOUIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3[I0POBBIO0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIISATh IMO3HABATENIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
NEATENIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSATEJIbHO COCTaBJISATh IUIAH PEIICHHs TPoOJIeMbl C  YUYETOM
UMEIOIIUXCS] PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHU];

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKd y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHI;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH
3a pELIEHUE;

OILICHUBATh MPUOOPETECHHBIN OIIBIT,

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM HJpyAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIAM;

BJIQJICTh  HABbIKAMU  TIO3HABAaTEIBHOW  PEQIIEKCHU KaK  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUA M MBICIMTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHHM, HCMOJIb30BaTh MPHUEMbI PEQIEKCHUH AJIsi OLUEHKU CHUTYyalllH, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PHUCKM M CBOCBPEMEHHO NPHHUMATHh PELICHUS 10 HX
CHIDKEHUIO;



[IPUHAMATh MOTHBBI M apryMEHTHl JPYTrUX I[P aHAJIU3€ pe3yJIbTaTOB
NEATENbHOCTH;

3) npuHsTHE Ce0N U APYrUX:

MPUHUMATH ce0s, MOHMMAasi CBOM HEJIOCTATKU U JIOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMEHTbl APYIMX NPU aHAIM3€ pe3yJbTaTOB
NEeATENbHOCTH;

IpU3HABaTh CBOC MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3UIMH IPYTOro YeJoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3ynbTathl ocBoeHus mnporpammbl COO mo Ouonorun Ha
0a30BOM ypOBHE BKIIIOHAIOT crielupuyueckue A yueOHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JIEUCTBUI 1O OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHWMN, BUJBI JAEATEILHOCTH 1O TMOJYUYCHHIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3JUYHBIX YUEOHBIX CHUTyallUsX, a TakKX€ B PEaTbHBIX
KU3HCHHBIX CHUTYyaIlUsAX, CBS3aHHBIX ¢ Owojorueil. B mporpamme mnpemMeTHbie
pe3yabTaThl IPEJACTABICHBI IO roaM 00y4YeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOECHUSA yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJOTHMU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHHU COBPEMEHHOW €CTeCTBEHHO-
HAay4YHOW KAPTUHBI MUpa W HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHCKUX U
3apyOCKHBIX YYCHBIX-OMOJIOTOB B  pa3BUTHE OHWOJIOTHH, (PYHKIIMOHAIBHOM
IPAMOTHOCTH Y€JIOBEKA JJIsl PELICHHS KU3HEHHBIX 3a/1a4;

YMEHHE pPaCKphIBaTh COJEp)KaHWE OMOJOTHMYECKHX TEPMHUHOB U TOHATHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTradoin3M (0OMEH BEIIECTB U IMpEBpallCHHE
SHEPIuM), TOMEOCTa3 (CaMOpEryJisAlus), YPOBHEBAS] OpraHU3alUs KUBBIX CHCTEM,
CaMOBOCIIpOM3BeAeHUE (PEMPOAYKIIUS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpUH (KJIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpalbHAsg JOrMa MOJEKYyJIIpHON Ouonorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBunoBa) u ydenus (o meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacrenuit H. M. BaBuiosa), onpenensiTe rpaHUIlbI
UX IPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIAJETh METOJAMU HAYYHOI'O MO3HAHUS B OMOJOTHU: HAOIIOICHUE U
OMHUCAHUE KUBBIX CUCTEM, IPOILIECCOB M SIBICHUW, OpraHu3alus U MPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIABW)KEHHE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXKIY HCCIEYEeMbIMU BEJIMYMHAMHU, OOBSCHEHHE TOTYyYECHHBIX



pEe3yAbTATOB, WCIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TMOJIYUYEHHBIX PE3YJIbTaTOB,;

yYMEHHUE BBIICISTh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OpPraHu3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB U IMPEBpALICHUS] SHEPIrUU B KJETKe, (POTOCHHTE3a,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OTUIOJIOTBOPECHUS, PA3MHOXKEHUS, WHIUBUIYAJbLHOTO PAa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE TPUMEHATH TMOJYyYEHHbIC 3HAHUS 1 OOBACHEHUS OMOJOTHMUECKUX
MPOIIECCOB M SIBJICHUM, JUISl TMPUHSATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMU
KU3HU C LEeNIpl0 oOecneyeHus 0e30MacHOCTH CBOETO 370pPOBbS U 3/10POBBS
OKPY’KAIOIIUX JTI0JIeH, COOIIOICHUS HOPM TPAMOTHOT'O TIOBEJICHUS B OKPY>KaroIiei
NPUPOJHON Cpejle, MOHMMAaHUE HEOOXOJMMOCTH HCIOJB30BAHUS JOCTHKEHUN
COBpPEMEHHOM ounosoruu u OMOTEXHOJOTUM  JJIst paIoHaIbHOTO
IPUPOOTIOIL30BAHMS;

yMEHHE pelniaTh OJJIEMEHTApHble TEHETUYeCKHEe 3ajJadyd Ha MOHO- U
JTUTUOPHUIHOE CKpeIllUBaHWe, CIEIJIEHHOE HaCJeJOBaHUEe, COCTAaBISATh CXEMBbI
MOHOTHOPHUHOTO CKPEIIUBAHUS JIJIsl MPEJACKa3aHus HACJCAOBaHUS TPU3HAKOB Y
OpPTraHHU3MOB;

yYMEHHE BBIMIOJHATH JA0OpaTOpHbIE U TPAKTUUYECKHUE PaldOThl, COOMIOAATH
npaBuia mpu pabore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KpPUTUYECKH OIICHWBATh M HWHTEPIPETHUPOBATH HHPOPMALIHIO
OMOJIOTUYECKOTO  COJEp)KaHMsI, BKIIOUYAIONIYI0 TICEBJIOHAYYHbIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(OpPMAIIMU, HAYYHO-TIONMYJISIPHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEAOBAaHUN B OHOJOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE IHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ast OMONOTHYECKYI0 HH(POPMAILIUIO U3 HECKOIBKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS y4ueOHOTrOo mpeamera «buonorus» 6 11
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJU OUOJOTHH B CHCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpAa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHHCKHUX H
3apyOeKHBIX yUYCHBIX-OMOJIOTOB B pa3BUTHE OWOJOTWH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBhIBATh COJEPKAHWE OMOJOTHYECKHX TEPMHHOB W TIOHSTHIA:
BU/JI, TOMYJSALHUS, TeHOPOH, SBOIIOLMS, JBUKYIIUE CUIIbI ((PAKTOPBI) IBOIIOLNH,
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, IKOJIOTMYECKHUE (DAKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PCAYIEHThI, IIEMU  IUTAHUS,
AKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTMYECKHE TEOpUU (PBOJIIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKas TEOpUsl DBOJIOLUU), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoncrtsa K. M. boapa, depenoBaHusl TJaBHBIX HampaBiI€HUN U
nyteit sBomoruu A. H. CeepuioBa, yuenusi o ouocepe B. M. Bepnaxackoro),
OTIPEICISITh TPAHUIIBI UX IPUMEHUMOCTH K YKHMBBIM CHCTEMaM;

yMEHHUE BIAJeTh METOJAaMHU HAYYHOI'O MTO3HAHUSI B OMOJOTUM: HAOIIOICHUE U
OMHMCAHUE KUBBIX CUCTEM, IMPOIIECCOB U SIBICHHWM, OpraHU3aius U MpOBEJACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIJBIJKCHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTU MEXIY HCCIEIYEMbIMU BEJIMYMHAMU, OOBSICHEHHE TOJYYECHHBIX
pPEe3yIbTAaTOB, WCIOJIL30BAHHBIX HAYYHBIX TMOHATHUM, TEOPUN M 3aKOHOB, YMEHHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OHOJOTUUECKUX
OOBEKTOB: BHJIOB, TOMYJISIIIUNA, WPOJAYIEHTOB, KOHCYMEHTOB, PEIYILICHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEIACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, MPUCTIOCOOICHHOCTH
OpraHuU3MOB, JICHCTBUSA JKOJOTHMYECKHUX (HaKTOPOB HA OpPraHU3MBbI, IEPEeHOCca
BEIIECTB M TOTOKAa HSHEPrUU B DSKOCHUCTEMAaX, AHTPOINOTEHHBIX H3MEHEHUW B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOr€OXMMHUYECKHUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJTYyYEHHBbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTUYECKUX
MPOLIECCOB M SIBJICHUM, JJI1 MPUHATHSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C UEJpl0 oOecneyeHusi O€30MacHOCTA CBOETO 3J0POBBS W 3II0POBBS
OKPYXAIOIIUX JIFOCH, COOMIOIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEH
NPUPOJHON Cpelle, TOHMMAaHHE HEOOXOAWMOCTH HCIOIb30BaHUS JOCTHXKEHUM
COBPEMEHHOW OMOJIOTUU ISl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh JIeMEHTapHbIE OMOIOTHYECKUE 3a7a4M, COCTABIIATH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBIMIOJHATH JA0OpaTOpHBIE U TPAKTUYECKHE PaldOTHI, COOMIOAATH
nmpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHWBATh MW HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJOTUYECKOTO  COJEp’KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(OpPMAIMU, HAYIHO-TIOMYJISPHBIC
MaTepuaybl),  paccMaTpuBaTh  TJI00ATbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HUITHIO;

yMEHUE CO37]aBaTh COOCTBEHHBbIE IHUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011as OMONOrnYecKy0 HHGOPMAILMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM ugposbie
Ne n/m pasi Konrpoasubie | Ilpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbl padoThI
pecypcbl
bu6mmoreka [JOK
! brosorus Kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI M UX OpTaHHU3aIUs 1 brbmmorexa [TOK
p 8 https://m.edsoo.ru/7f41c292
. bubnuoteka [IOK
3 XUMUYECKUI COCTaB U CTPOEHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 HKHSHEACATELHOCTS KICTKA 0 https://m.edsoo.ru/7f41c292
PasMHOkeHME 1 HHIMBUAYAIBHOE PA3BUTHE bubnuoreka [IOK
5 5) 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTE M H3MEHYNBOCTD 8 15 bub6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3mMoB. OCHOBBI 3 bubnuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
8 P 1
C3EPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoanuecTBO yacoB DJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/iesioB H TeEM nudpoBbIe
Ne n/m P Konrpoabsubie | Ilpakruyeckue (wucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [JOK
! IBOMOUKOKHAs GHoNOrHA o . https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA bubnuorexa [IOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
1
3 OpraHH3MbI 1 OKpYAAIOMIAT CPesia ° https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo0rmrecTBa M 9KOJIOTHYSCKUE CUCTEMBI 9 httos://m.edsoo.ru/7fA1ccTA
bubmmoreka [JOK
> Peseparoe Bpes 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHHOYPOYHOE INTAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu@ppoBbIe
n/n Tewa ypoxa Bcero Konrponbubie | Hpakmirieckie u3ydyeHusi | oOpa3oBarTesbHbIE
padoTbI padoThI
pecypchbl
bubmmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo 16l MO3HAHUS JKUBOM TPUPOIBIL.
[IpakTnueckas padora Ne 1
2 «Mcnonp30BaHUEe pa3IMIHBIX 1 0.5 brbmmorexa [TOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUECHUU
OMOJOTUYECKUX 0OBEKTOBY
3 buonornueckue cucreMsl, IpoOLECCHI 1 bubnuoreka [IOK
U UX U3yYCHHE https://m.edsoo.ru/863e6564
4 XuMudecKkuii coctaB KieTKu. Boga u 1 bubmuoreka [IOK
MUHEpPaIbHBIE COJIA https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHue 0enkos 1 htts://m.edsoo.ru/86366b72
DepMeHThI — OUOIOTHYeCKHe
karanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuenue 1 05 bub6nuoreka LIOK
KaTaJUTUYECKON aKTUBHOCTH https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha mpuMepe aMuiIas3bl
WJIM KaTanasbl)»
7 Vraesoasl. JIunuasl 1 bubnnorexa [JOK

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [IOK

8 Hywrientosbie kuenotsl. AT® https://m.edso0.ru/863e6d5¢
9 Hcropus u meTo1bl n3y4eHus bubnuorexa [IOK
kieTku. Knerounas reopust https://m.edsoo.ru/863e6e88
10 Knerka Kak 1e1ocTHas >xuBast
crucreMa
CrtpoeHnue s3yKapuOTUUECKOM KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHuid, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 0 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOIIpernapaTax u ux
OTIMCAHUE»
bu6mmoreka [JOK
12 OBMeH BeLIECTS MK METabomH3M https://m.edsoo.ru/863e766¢
bubmmoreka [JOK
13 PotocuiTes. XemocHHTE3 https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 Dneprerueckuii 0bmen https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN UK KIETKH. Jlenenue
KJIeTkH. MuTo3. JIlaboparopHas BuGmiorexa LIOK
15 pabota Ne 3 «HabmroaeHre MuTo3a B 0.5 httos://m.edsoo.ru/863¢7dcA
KJIETKaX KOHUMKA KOpeIlIKa JyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 Buocunres Oenka. Peakiimst bu6nmoreka [JOK
MaTpUYHOT'O CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpascasnus — Ouockntes denka https://m.edso0.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubnuoreka [IOK



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

BUPYCHI

https://m.edso0.ru/863e7540

bubmuoreka [TOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuoteka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 Pa3BUTHE MOJIOBBIX
kieTok. Omio10TBOpeHue.
JlabopaTtopHnast pabota Ne 4 bubnuoteka [IOK
21 0.5
«M3yueHue cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpPOIIperaparax»
29 WNHnuBuayanbHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
23 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTH U N3MEHUYUBOCTHU https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HaCIlIeJIOBAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmorexa [IOK
https://m.edso0.ru/863e8878
CKpelBaHKe
UrUOpUAHOE CKpelUBaHue. 3aKOH
25 fesaBHI::Hf/[oro HiJf;ILOBaHH;I bubnnorexa [JOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTopHas padota
26 Ne 5 «M3yuenue pe3ynbTaroB 05 bubnunoreka [IOK
MOHOTHOPUIHOTO U IUTHOPUIHOTO https://m.edsoo.ru/863e8c60
CKpEIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKPOTIpENapaTaxy»
27 I'eneTuka mona. HacnenoBanue bubnmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MPHU3HAKOB, CHUCIIJICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menuusocts. HenaciencrBennas
M3MEHUYMBOCTB. JlaboparopHas

pabora Ne 6. U3yucHue bubmmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHO N N3MEHYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOW»
HacnencrBenHnast '3MEHUMBOCT.
29 JlabopaTtopHnas padota Ne 7. 1 05 bubnuoteka [IOK
«AHanmu3 MyTanui y 1po30(Quisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»
bu6mmoreka [JOK
30 Teneria wenosexa 1 https://m.edsoo.ru/863e8d78
PeseprubIit ypok. O60011eHHE TTO
31 teMe «HacnencTBeHHOCTD U 1
W3MEHUYUBOCTbh OPraHU3MOBY
bu6mmoreka [JOK
32 Ceneiuua kak HayKa u npouece 1 https://m.edsoo0.ru/863e9214
33 MeTobl B JOCTHXKEHUS CEIICKIIMHU 1 bubmuoreka [IOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTexHoorus kak orpacib 1 bubnunoreka [IOK
IIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourpoububie | IIpakrnueckue
n/n Bcero H3yyeHusi | oOpa3oBaTesIbHbIE
padoTbI padoThI
pecypchbl
1 DBOJIONHS U METOBI €¢ U3YUCHHS 1 bubmorexa TIOK
1 g v https://m.edsoo.ru/863ea20e
9 Hcropus pa3BuTHS IPEACTABICHUI 1 bubnuorexa [IOK
00 3BOJIIOLINH https://m.edso0.ru/863e9570
bu6mmoreka [JOK
3 M 1
HKPOIBOITIOLHA https://m.edsoo0.ru/863e9cle
[Tomymsiust Kak 3JieMeHTapHast
€MHUIIAa BUJIA ¥ SBOJIIOITHH.
4 Hla[l6o IE-IITO HI:HI aboTa Jﬁo 1 1 0.5 brbmmorexa [OK
PaTOPHaA b ) ' https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBmxyiue critbl (3JIeMEHTapHbBIS 1 bubnuoreka [IOK
(haKTOpBI) SBOJIOLHH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 E 0 1
CTCCTBEHHbII OTOOP H ero GopMm! https://m.edsoo.ru/863e9ed0
Pe3ynbTatel sBOMIOLNN:
MPUCTIOCOOIEHHOCTH OPTraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnunoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpPraHnu3Ma U e
OTHOCHUTEIILHOTO XapaKTepa
8 Hanpasnenus u mytu 1 bubnuoreka [IOK

MakKpO3BOJIFOIHUA

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobpaTumocTs 3BOIIONAH

Ucropust )xu3nu Ha 3eMIie U METOIbI

10 .
ec U3yUYCHUs
11 I'mnoTe3bl TPOUCXOKICHUS )KU3HU bubnuorexa [IOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe xu3HU Ha 3eMJIe [0 IpaM U bubnuorexa [IOK
MepHoIaM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaMbl YBOJIIOIUN
PaCTUTEIBHOTO U )KHBOTHOTO MHUpA.
[IpakTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3yueHne nckonaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKIUSIX»
CoBpeMeHHas cucTema bubnuoreka [IOK
14
OPraHu4ecKoro Mupa https://m.edsoo.ru/863ea48e
bubmmoreka [JOK
15 DBOJIIOIHS YeTIOBEKa (aHTPOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JIBmwxyimue cuibl ((hakTophl) bubnuoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTANH 3BOTIOIUN
YenoBeka
18 Yenoseueckue pachl v IPUPOIHbIE bubnunoreka [IOK
aZlanTalnyry 4eJI0BeKa https://m.edsoo.ru/863eaea2
PesepBHrlit ypok. O6001IEHHE 10
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
YKU3HU Ha 3emiie»
20 DKOoJIoTHs KaK HayKa
21 Cpenbl 0OUTaHHSI U DKOJIOTHYECKUE bubnmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsI

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

AbuoTtnueckue (GpakTopbl.
Jlaboparopuas pabora Ne 3.
«Mopdostoruueckre 0cCoOeHHOCTH

. bubnuoteka [IOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JJaboparopnas padbota
Ne 4. «Bnusitnue cBeTa Ha POCT U
pa3BHUTHE YEPEHKOB KOJICYCa»
bub6mmoreka [JOK
23 buotiieckie gairops! https://m.edsoo.ru/863eb348
OKOJIOTUYECKUE XapaKTEPUCTUKH
nonyisiiuu. [Ipakruueckas padbora
24 Ne 2 «IToxcuér mmoTHOCTH 0.5
MOMYJISILIUK pa3HbIX BUIIOB
pacTeHuiD»
o5 Coo0mecTBa OpraHu3MOB — bubnnoreka [IOK
OHOIIEHO3 https://m.edso00.ru/863eb46a
26 OKOJIOTUYECKHUE CHCTEMBbI bubmuoteka [IOK
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE [TOKA3aTEIH YKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI. Bubmorexa HOK
~ https://m.edso0.ru/863eb5fa
CaoiictBa 3xocucteM. CyKieccus
28 [IpupoaHbIE 3KOCUCTEMBI
29 AHTpPOIIOTEHHBIE DKOCUCTEMBI
30 buocdepa — rnobanpHas bubnuoreka [IOK
JKOCHUCTEMA 3eMITU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUSA bubnuoreka [IOK

o6uocdepnt

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B buocdepe 3emin 1
33 CocyiiecTBoBaHUE IPUPOIBI U 1 bubnuoteka [IOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O000111€HNE TEMBI
34 «Coo011ecTBa v 3KOJIOTUICCKHE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I1O 34 95

I[TPOTPAMME



https://m.edsoo.ru/863eba1e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

IIpoBepsiemble MpeMeTHbIE Pe3YJIbTATHI 0OCBOEHHUSI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrpaMMBbI CPETHEr0 00IIero 00pa3oBaHus

CpopMHUpPOBAHHOCTh 3HAHUM O MECTE M POJH OWOJOTHU B CHUCTEME
Hay4HOTO 3HAHMS €CTECTBEHHBIX HAaYyK, B (JOPMHPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUICKUX M 3apyOeKHBIX YYCHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (QYHKIMOHATBFHON TPAMOTHOCTH 4YEJIOBEKa JJIsi PEIICHUS

JKHN3HCHHBIX 3aJa4

YMeHHne packpbiBaTh COACpPKAHWE OHMOJOTHYECKUX TEPMHUHOB U
TIOHSATHN: KU3Hb, KJIETKA, OpPTraHu3M; MeTa00Im3M (0OMEH BEIIECTB H
MpEeBpAIllEHUE HHEPruM), TOMEOcTa3 (caMOperyysiuus), YpOBHEBas
OpraHu3aIus KUBBIX CHCTEM, CAMOBOCIPOU3BEICHHUE (PEHpPOIYKIIHS),

HACJI€ACTBEHHOCTh, UBMCHYNBOCTD, POCT U pa3BUTHUC

YMmenue uznarate 6MOJIOrHYECKHE TeOpUH (KJIETOYHAs, XPOMOCOMHaS,
MyTarmoHHas), 3akonbl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 LEHTpax MHOrooOpazus M MPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.W. BaBuioBa), onpenensaTb TpaHUIbl UX TPUMEHUMOCTH K

KHBBIM CUCTEMaM

VYmenune BJIaACTb MCTOJaMKM HAY4YHOI'O IIO3HAHUA B Oroa0run
(Ha6J'IIOI[eHI/Ie U ONHCAHUE XHUBBIX CHCTEM, IIPOLECCOB U HBHCHHﬁ;
OpraHu3anusa u IMPOBCACHUC OHOJIOTUYECKOI 0 OKCIICpUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBIAABJICHHUC 3aBUCHUMOCTH MCKIAY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BsICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeopHﬁ U 3aKOHOB; YMCHHC

ACJIaTh BBIBOAbI HAa OCHOBAHUH MMOJIYYCHHBIX pe3y.]'H>TaTOB)

10 KJIACC

Kon
MPoBePsSIeMOro
pe3yJjbTara

1

2

3

4

5

YMeHue BBIIEIATH CYHICCTBCHHBIC TIIPHU3HAKHW BHUPYCOB, KIICTOK
IIPOKapuoOT HU ISYKAPUOT, OJHOKJIICTOUYHBIX W  MHOTOKJIICTOYHBIX
OpraHnu3MOB; 0COOEHHOCTHU poneccoB oOMeHa BCIICCTB )51
IMpEeBpallICHUA OSHEPTHUU B KIICTKCE, q)OTOCI/IHTEBa, IIaCTHYCCKOTO H
OHEPTCTUYCCKOTO O6MeHa, XCMOCHHTE3a, MMHTO3a, Meﬁo3a,
OIINIOAOTBOPCHUA, Pa3MHOKCHHA, HHIANBUAYAJIBHOTO Ppa3BUTHA

opranusmMa (OHTOT'€HE3)




YMeHue TNpUMEHATh TOJyYeHHbIE 3HAaHUSA I OOBSCHEHHUS
OMOJIOTUYECKUX TPOIECCOB U SIBICHUH, JUIS MPUHATHS MPAKTUYECKUX
pellIeHNH B OBCEIHEBHOM KU3HH B IIENsX oOecneueHus: 6€301acHOCTH
CBOETO 3/I0POBbBSI M 3/I0POBBs OKPY)KAIOLIUX JIFO/IEH, COONIIOICHUS HOPM
rPpaMOTHOTO MOBEJAEHUS B  OKPYXKAIOLIEW MNPUPOJHON  CpEIE;
NOHUMaHHE HEO0X0IMMOCTH UCTIOJTb30BaHHUS JOCTHKEHUIH
COBPEMEHHON OHOJIOTMM U OHWOTEXHOJIOTUH JJIs  PpalMOHAJIBLHOTO

IPUPOJONIOIB30BAHUS

Ymenue pemiaTth JJICMCHTAPHBIC TCHCTUYCCKUC 3aladyud Ha MOHO- H
I[I/IFI/I6PI/I)IHO€ CKpC€IIMBAaHUEC, CHCIIICHHOC HACJICAOBAHUC, COCTABJIATH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCHUIuBaHUA JUUIA npeacKasaHusa

HacJI€aOBaHMW ITPU3HAKOB Yy OpraHu3MoOB

YMeHHe BBINONHATH J1A0OpaTOpHblE U MPAaKTUYECKUE PabOThL,
coOnroAaTh MpaBWwiIa Mpu paboTe C y4eOHBIM M J1aOOPAaTOPHBIM

000opynoBaHNEM

YMeHue KpUTHUECKH OLEHMBATh U UHTEPHPETUPOBATH HMH(OPMALINIO
OMOJIOTHYECKOTO COJEPKaHUsI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS
13 pa3nuuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJISIpHBIE MaTEepHAIIbI);
STHUYECKHUE AaCMEeKThl COBPEMEHHBIX HCCIEJOBaHUN B OHOJOTHH,

MeIUIMHE, OMOTEXHOIOTHH

10

YMeHue co3/aBath COOCTBEHHBIC MMCHMEHHBIC W YCTHBIC COOOICHUS,
000011251 OMOJOTHYECKYIO HH(POPMAIIUIO U3 HECKOJIBKUX UCTOYHHKOB,

I'PaMOTHO HCIIOJIB30BATH MMOHATUHHBINA alrrapar ouoJiorun

11 KIIACC

Kon
MPOBEPSIEMOro
pe3yabTara

IIpoBepsiemble NpeAMeTHBbIE Pe3yIbTAThHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpPeIHEro 0011ero 00pa3oBaHus

CchopMupoBaHHOCTh 3HAHUI O MecTe W poJM OMOJOIMH B CHCTEME
HAY4YHOTO 3HaHMsI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHO! KapTHHBI MHpa U HAy4YHOTO MHMPOBO33PEHMS; O
BKJIaJIe POCCUHCKUX M 3apyOEKHBIX YUCHBIX-OMOJIOTOB B pa3BUTHE
6uonoruyu; (yHKIMOHAIHLHON TI'PAaMOTHOCTH 4E€JOBEKa JUIs PELIeHUs

JKHN3HCHHBIX 3aJa4

YMmenue PacKpbIBaTh COACP)KAHUC OMOJIOTHYECKUX TCPMUHOB U

TOHSTHM: BUJ, TOIIYJIANUA, I‘CHO(I)OHI[, 9BOJIIOLUSA, ABUIKYIIUC CHUIIBI




(daxTopsr) 3BOJIIOLIUH, MPUCTIOCOOJIEHHOCTD OpraHu3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE baxTophl, IKOCHCTEMA,
MNPOAYLCHTHI, KOHCYMCHTHI, PCAYLCHTHI, nenun IIUTaHUA,

IKOJIOTHYECKas MUpaMuia, OMOTeoIeHo3, brocdepa

YMenue uznaratb OMOJIOTUYECKUE TEOpUU (IBOJIOLMOHHAsA Teopus Y.
JapBuHa,  CUHTETHYECKass TEOpHUsl  HSBOJIIOLIMM),  3aKOHBI U
3aKoHOMepHOCTH (3apospiiieBoro cxojacrtsa K.M. bapa, uepenosanus
[JIaBHBIX HampasieHuil u myreit sBomonuu A.H. CeBeprioBa, yueHus o
ouochepe B.M. Bepnaackoro), omnpeaensiTe  TpaHULBl  UX

MNPUMECHUMOCTH K )KUBBIM CUCTEMaM

YMeHue BianeTh METOJaMU HAy4yHOTO TIO3HAHWS B OWOJOTHU
(HabmroleHNe W OINMCAHHWE KUBBIX CHUCTEM, TPOIECCOB W SBIICHU;
OopraHu3aisi ¥ TPOBEJACHHE OHOJIOTHYECKOTO  JKCIIEPUMEHTA,
BBIJIBIOKCHHE  TUIIOTE3BI,  BBIABIICHUE  3aBHCHMOCTH  MEXIY
HCCIIeTyeMbIMU BEIMYMHAMH, OOBSICHCHHE TOJYyICHHBIX Pe3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHHA, TEOPUH W 3aKOHOB, yMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAaHUH IMOJIYYCHHBIX pCSYJ'II)TaTOB)

Ymenne BBIJICIISATD CYIIECTBEHHBIE NPU3HAKH CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, TMOMYJISIHN, MPOJYIECHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB,  OWOTEOIEHO30B M  DKOCHCTEM;
0COOEHHOCTH MPOIIECCOB HaCJIEICTBEHHON W3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, TMPHUCIIOCOOJICHHOCTH
OpPraHu3MOB, JIEHCTBHUS DKOJIOTHYECKUX (DAKTOPOB HA OPraHU3MBI,
HepeHoca BEIIECTB U MMOTOKA YHEPTHUU B 3KOCHCTEMAX, aHTPOIIOTEHHBIX
WU3MEHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KpYrOBOPOTA BEIIECTB U

OMOTEOXMMHUYECKUX IIMKJIOB B OHochepe

YMeHue OpUMEHSTh TOJY4YEHHbIE 3HAHUA 1 OOBSCHEHUs
OMOJIOTUYECKHUX MPOIIECCOB M SIBICHUM, IJI MPUHATHUS MPAKTUYECKUX
pellieHni B MOBCEAHEBHOW JKU3HHU B IIEJISAX oOecrieueHus: 0€30MacHOCTH
CBOETO 3/I0POBBS U 3[J0POBBS OKPYKAIOIIUX JItOJIeH, COOTIOACHUS HOPM
rPaMOTHOTO TIOBEIEGHUS B  OKpYXalollel MpUPOJHON  cperne;
MOHUMAaHHE HEOOXO0MMOCTH MCIIOJIb30BaHUS JIOCTHKEHUIN

COBpeMeHHOﬁ Ounosoruu AT pallMOHAJIBHOT'O IMTPUPOAO0ITIOJIb30BaAHUA

YMmenue peuiaTth 3JICMCHTAPHBIC OHOJIOrHYeCKue 3aga4yM, COCTaBJIATHb

CXCEMbI IICPEHOCA BCIICCTB U SHCPI'UH B SKOCUCTCMAX (HCHI/I HI/ITaHI/IH)

YMeHue BBINOJHATH J1a0OpaTOpHblE M MPAaKTHUECKHe paboThl,
coOmoark mpaBuja npu padbore ¢ ydyeOHbBIM U J1a0OpaTOPHBIM

o0opyaoBaHUEM




YMeHHne KPUTHYECKH OLEHUBATh M MHTEPIPETHUPOBATh HWH(OPMAIIHIO
OMOJIOTMYECKOTO COJEPKaHMs, BKJIIOYAIOIIYIO TICEBJOHAYYHbIC 3HAHUS

13 pa3auyHblX UcTOUHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUalbl);

? paccmaTrpuBath ry00aJIbHbIC 9KOJIOTUYECKHE poOIeMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HHUM COOCTBEHHYIO
HO3UILINIO
YMeHue co3aBath cOOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILIEHUS,
10 0000111251 OMOJIOTHYECKYIO0 MHPOPMAIIUIO U3 HECKOJIBKUX HCTOYHHKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSATUMHBINA arrapar OuoJIorun




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

buonorus kak Hayka

11

buonorus — Hayka o >xuBoW mnpupoze. Ponp Ouonormum B (POpMHPOBAHUU

COBPEMEHHOU HayYHOU KapTHHBI Mupa. Cuctema OMOJIOTHIECKUX HAYK

1.2

Mertompl TMO3HAHUS KUBOUW MPUPOJLI (HAOMIOACHUE, SKCIIEPUMEHT, ONUCAHUE,
W3MepeHue, KiaccuuKkalus, MOJEIMpPOBaHUE, CTaTHUCTUYecKas oOpaboTka

JTAaHHBIX)

JKuBrIle cucTeMBI U X Opranusanus

2.1

Xusble cucrembl (OmocucTeMbl) Kak IpeaMmeT u3ydeHusi ouosoruu. CpoiicTBa

O6uocucTeM U UX pazHooOpazue

2.2

YpoBHU oOpraHuzani OMOCHUCTEM: MOJEKYJISIPHO-TCHETHYECKUH, KICTOYHBIH,

OpraHW3MEHHBIN, TOMYISITMOHHO-BUI0BON, SKOCUCTEMHBIN, OM0oCchepHBIT

XUMUYECKUH COCTaB U CTPOCHUE KIETKH

3.1

XUMUYECKAA COCTaB KJIETKH. XUMHUYECKHE DJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpOdJIeMeHThl. Boma u  MuHepanmbHble BemiecTBa. @DOYHKIUH BOABI U

MHHEPAJIBbHBIX BEMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u crTpoeHHe OEIKOB. AMHHOKHCIOTBI — MOHOMEPBI OCIIKOB.
HesamenumMple W 3aMEHHUMBIE aAMHUHOKHCIOTHI. AMMHOKHCIOTHBIA COCTaB.
YPOBHH CTPYKTYphI OCIKOBOM MOJICKYJBI (IIEPBUYHAS, BTOPHYHAS, TPESTHUHAS U
YeTBePTHYHAsT CTPYKTypa). XHMHYECKHE CBO#CTBa OenkoB. bBuonormueckue
GbyHKIMH OENKOB.

depmeHTH — OnoJorHYeckre Katanu3aTopbl. CTpoeHHe (GepMeHTa: aKTHUBHBIN
HeHTp, cyoctpatHas crneunpuyHocts. Kodepmentsl. Burtamunbl. Otnnuuns

Q)epMCHTOB OT HCOPraHUYCCKHUX KAaTaJIM3aTOPOB

3.3

VYraeBoipl: MOHOCaxapuabl (TJII0KO3a, pubo3a M Ae30Kcupr0o03a), Aucaxapubl
(caxapo3a, JnakTo3a) W ToJMcaxapuabl (Kpaxmal, TJIMKOTeH, LEeJUTI0I03a).
buonornyeckue GyHKIIUN YTIEBOIOB.

Jlunuasl:  TpurmMuepuabl, — crepounpbl,  ¢dochomunuasl.  'uapoduibHo-
ruspodoOHbie cBoiicTBa. buonormueckune ¢ynkuuun sunuaoB. CpaBHeHHE

YrijieBo0B, OCIIKOB U JIMIIA OB KaK NICTOYHUKOB SHCPIrun

3.4

Hyxneunossie kucnotel: IHK n PHK. HykneoTtunasl — MOHOMEpPBI HYKIIEMHOBBIX




kucnot. Crpoenne u ¢ynknum JIHK. Crpoenne u ¢ynkumu PHK. ATO:

CTpoeHue 1 (PyHKIUU

3.5

Hwuronorusa — Hayka o kietke. Kierounas teopus. MeTo1bl u3y4eHus KIETOK

3.6

Knerka xak nenocrHas »xwuBas cucrema. OOmIMe MpU3HAKU KIETOK: 3aMKHYTas
HapyxHas MmemOpana, mousiekynbl JIHK kak renernueckuii ammapar, cucreMma

cuHTe3a OeKa

3.7

Tumbl KIETOK: SyKaprHOTHYECKass U Ipokapuotndeckas. OCOOCHHOCTH CTPOCHUS
NpOKapuOTHYECKOH  KieTku. Kietounas crenka Oakrepwii. Ctpoenmue
JYKAPUOTHYECKON KJIeTKH. OCHOBHBIE OTIWYHUS PACTUTEIHHOW, KUBOTHOW W

rpUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KIETOYHAs CTEHKA, TJIMKOKAIUKC, WX
¢yukimu. [1nazmatuueckas memOpaHa, ee cBoiictBa M pyHkuuu. [{utornasma u ee
opraroupl. OHOMEMOpaHHBIC OPTaHOWIBI KJICTKH: YHJIOIUIa3MaTHUSCKas CETh
(OIIC), ammapat TNombmxu, au3ocombl. [lomyaBTOHOMHBIE OPraHOUIBI KIIETKH:
MHUTOXOHJIPUH, TUIACTUABL. [IpouCXoXkJIeHWe MUTOXOHJIPHH W TUTacTUi. Bumbl
mnactu. HememOpaHHbIE OpraHoWbl KIETKH: PHOOCOMBI, KJIETOYHBIN IICHT,

PECHUYKH, KT YTHUKHU. qDYHKHI/II/I OpraHOU 0B KIICTKH. Bxarouenns

3.9

SAnpo — perynaropHbiii meHTp KieTkd. CTpoeHue sapa: sjuepHas o00JiouKa,

KapuoIlia3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpaHCOPT BEIIECTB B KJIETKE

}KI/I3H6I[65[TCJ'II)HOCTI) KIICTKHU

41

OOMeH BemiecTB, WM METa0o0Ju3M. ACCUMWIAIUA (TUIACTUYECKUA OOMEH) H
JTMCCUMWIALINS (JHEPrEeTHYECKHIE OOMEH) — JIBE CTOPOHBI €IMHOTO Ipolecca
MeTrabosim3ma. Turbl 0OMeHa BEIIeCTB: aBTOTPOQHBIA U reTepoTpodHbIid. Poib

(hepMeHTOB B OOMEHE BEIIECTB U MPEBPAILEHUN YHEPTUU B KIICTKE

4.2

®otocunrtes3. CpetoBas U TeMHOBas (a3bl Pporocunresa. Peakuuu dorocunresa.
DddextuBHOCTh (oTOCHHTE3a. 3HayeHHe (OTOCHMHTE3a Ui >KU3HM Ha 3emIe.
Bnusinue ycnmoBuii cpeabl Ha (OTOCHHTE3 U CHOCOOBI TOBBIIICHUS €rO
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3Upylolue OakTepuu. 3HAYCHHE XEMOCHHTe3a ISt

JKA3HH Ha 3eMiie

4.3

3HepreTI/I‘{eCKHﬁ OoOMEH B KIICTKE. Pacmiennenne BCIICCTB, BBIACIICHHUC H
AKKYMYJIIMPOBAHUEC OSHEPruu B KIICTKC. OTalbl OHEPTCTUYICCKOTO oOMeHa.
I'mukonus. Bpo;erI/Ie n €ro BHOBI. KI/ICJ'IOpO)IHOG OKHCIJICHHUEC, WJIN KICTOYHOC

npixanue. ek THBHOCTh SHEPreTHUECKOro oOMeHa

4.4

Peakiiun matpuyHoro cunresa. I'enernueckast unpopmanust u JJHK. Peanuzanus

T€HEeTUYECKOI I/IH(I)OpMaI_II/II/I B KJIEeTKe. I'eHeTHuecKuii KOJ M €ro CBOMCTBA.




Tpanckpumnus — marpuusbiii cuare3 PHK. Tpancnauus — Ouocunres Genka.

Koauposanue amuHokucinot. Pons pubocom B OnocunTese Oenka
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Hexnerounsie (opmbl ku3HH — BHpYCHL. Mctopus otkpeitus BupycoB (/.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHHUS M JKU3HEACATEIBHOCTH BHPYCOB.
Bakrepuodarn. boie3Hu pacTeHHid, >KMBOTHBIX W YEJIOBEKA, BBI3bIBACMEBIC
Bupycamu. Bupyc nmmynoznedunura genoseka (BUY) — Bo3dynutens CIIN/la.

[IpodunakTrka pacpocTpaHeHHsI BHPYCHBIX 3a00JI€BaHUI

Pa3sMHOkeHME 1 MHIMBUIyaIIbHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounslii 1Mkn, WA SKU3HEHHBIM LMK KiIeTku. MuTepdasza um muTos.
[Ipoueccel, npoTekatome B uHTEepdase. Pemnukanus — peakuus MaTpUIHOTO
cunte3a JIHK. Crpoenune xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JuniouHBIH W TAlUIOWIHBIA ~ XPOMOCOMHBIE — HAOOphl.  XpOMaTHUJIBI
[uronornyeckne OCHOBBI Pa3MHOKEHHS W HWHIUBHIYAIIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenne xnetkn — wmuto3. Cragum mwurtosa. [Iponeccel, mpoucxonadmue Ha

Pa3HBIX CTAAUAX MUTO3A. buomorndyeckuii CMBICIT MHTO3a

5.2

@®opMBl pPa3MHOKEHHUS OPraHU3MOB: Oecrojioe W mmoJsioBoe. Buabl Oecmosioro
pa3sMHOXEHHS: JISICHUE HaJaBOE, MOYKOBAaHME OJHO- M MHOTOKIICTOYHBIX,
ciopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHUE. HckyccTBeHHOE

KIIOHUPOBAHUE OPTraHU3MOB, €10 3HAYCHUE JJI CCIICKIIUN

5.3

[TonoBoe pa3MHOKEHUE, €r0 OTINYHUS OT OECIIOJIOTO.
Meiio3. Craguu Meiio3za. Ilpouecchl, mpoucxoisuiMe Ha CTaaAusIX Meno3a.
[ToBenenue xpomocom B Mmeio3e. Kpoccunrosep. buosiornueckuii cMbICa U

3Ha4YeHUE MeNHo3a

5.4

['amerorenes — npouecc 00pa3oBaHuUs MOJIOBBIX KIETOK Y >KUBOTHBIX. [lonoBbie
JKeJe3bl: CEeMEHHUKH U simuHuKUA. OOpa3oBaHHe U pPa3BUTHE IMOJIOBBIX KIETOK —
rameT (CrepMmaro30u, SHIEKIeTKa) — crepMarorenes u ooreHe3. OcoGeHHOCTH

CTPOCHHUA HﬁHCKHeTOK H CIICPMATO30UI0B. OHJ'IOI[OTBOpeHI/IC. HapTeHoreHe3

5.5

WnnuBuayansHoe  pa3Butue  (OHTOTeHE3).  OMOpHOHANbHOE  pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHAILHOTO PA3BUTHUS y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpynsauus, opraHoreHe3. [loctamOpuonansHoe pazButue. THIbI
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOe, HempsiMoe (MMuuHOYHOe). BrusHue
Cpelbl Ha Pa3BUTHE OPTaHU3MOB; (HDaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKICHHBIE
YPOJICTBA.

Poct u pa3Butue pacrennii. OHTOTeHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,

CTauu pa3BUTUA

HacneacTBeHHOCTh U M3MEHYHUBOCTh OpraHu3smMoB




6.1

IIpenmer u 3agaum reseruku. Mcropus pasButusa reHeTUKH. Brnax poccuickux
U 3apyOeXHBIX YUCHBIX B paA3BUTUE TEHETUKU. MeToAbl T'eHETUKU
(rubpuaONIOTUYECKHIA, LIUTOT€HETUYECKHUIA, MOJIEKYJISIPHO-T€HETUUECKUI ).
OcHOBHBIE T€HETUYECKHE NMOHATHUS. [ eHeTUUecKas CUMBOJIMKA, UCIIOJIb3yeMasi B

CXeMax CKpeIMBaHUN

6.2

3aKOHOMEPHOCTH HAaCJIeIOBaHUs TPU3HAKOB, ycTaHOBJIeHHBbIE ['. Menaenem.
MoHOrHOpUIHOE CKpelIuBaHue. 3aKOH eIUHO00pa3us THOPHIOB IEPBOTO
nokoieHus. [IpaBwiio JOMUHUpOBaHUS. 3aKOH pacIICIUICHUs MPU3HAKOB.
I'unioresa ynctoTsl ramer. [10JIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpengBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBAHHS TMPU3HAKOB.
[{utoreHeTHYECKNE OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOIIEe
CKpemnBaHve.  Mcrnonp30BaHME — aHAIM3HUPYIOIIETO  CKpEIIMBaHUA IS

OTpeJieNIeHUs] TeHOTHUIIa 0co0u

6.3

CuerieHHOe HaclezoBaHue npu3HakoB. Pabota T. Moprana no cuenjieHHOMY
HaclenoBaHUIO TreHoB. Hapymienuwe cremieHuss TE€HOB B pe3yJabTaTe
KPOCCHHIOBepa. XpOMOCOMHAasi Teopus HaCJIeACTBEHHOCTH. ['eHeTnyeckue
KapThl.

I'eneruka mosa. XpPOMOCOMHOE€ OMNpEAESICHHE IMojia. AYTOCOMBI M IOJIOBBIC
XpoMocoMbl. ['oMorameTrHele U reTeporameTHble opraHu3Mbl. HacnemoBanue

IIPHU3HAKOB, CHCIIJICHHBIX C I10JIOM

6.4

N3menunBocTh. Buapl M3MEHYMBOCTH: HEHACTEACTBEHHAs M HACJEICTBEHHAas.
Ponb cpenpl B HEHAcHEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(DUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psag U BapUallMOHHAS
kpuBas. Hopma peakuun npusHaka. KollnyecTBEeHHbIE W KaueCTBEHHBIE

IIPU3HAKH U UX HOpMA PCaKIHHU. CaoiicTBa MOHH(l)HKaHHOHHOﬁ HN3MCEHYMBOCTHU

6.5

HaCJ'Ie,Z[CTBeHHaSI, WJIN TI'CHOTHIIMYCCKass, H3MCHYHNBOCTD. KomOunnatuBHas
W3MEHYMBOCTh. Melo3 U II0JIOBOH nmponecc — OCHOBa KOMOHMHATUBHOM
HN3MCHYNBOCTH. MYTaI_II/IOHHaH HU3MCHYHNBOCTD. KHaCCH(bHKaL[Hﬂ MYTaHHﬁZ
T'CHHBIC XpPOMOCOMHBIC, TCHOMHBIC. YacroTa u IIPpUYHUHBI MYTaHHﬁ. MYTareHHLIe
(I)aKTOpLI. 3aK0H rOMOJIOTHYECKHX pAa0B B HaCHeHCTBCHHOﬁ n3menunBoctu H. M.

Basuiiosa

6.6

I'enernka wuyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJBI T'E€HETHKHU
YeJI0BEKA: TEHEAIOTUYECKUH, OJIM3HELIOBBIH, LIUTOT€HETUYECKUH,
OMOXMMHUYECKUH, MOJIeKyIsIpHO-TeHeTHYeckuil. COBpPEeMEHHOE OIpe/eNeHIe
TEHOTHUIIA: MTOJJHOTEHOMHOE CEKBEHHPOBAHME, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnpto IIIP-ananu3a. HacneacrtBeHHble 3a00fieBaHMSA YENOBEKA: T'EHHBIE
6011€3HM, OOJIE3HU C HACJIEACTBEHHOW MPEIpacloNoKeHHOCThIO, XPOMOCOMHBIE

oone3nn. CoMaTtHyeckue H TCHCPATHUBHLIC MYTAllUU. HpI/IHLII/IHBI 310pOBOTO




06p8321 KHM3HHU, JUArHOCTHUKWU, HpO(I)I/UIaKTI/IKI/I n JICUCHHUA TI'CHCTHUYCCKUX
6one3Hell. MenuKo-reHeTH4eCKOe KOHCYIbTHPOBAaHUE. 3HAUCHHE MEIUIIMHCKOM

TCHCTUKU B MPCAOTBPAICHUHN U JICUCHUUN I'CHCTUUCCKUX 3a00JIEBaHHI YeII0BEKa

Cenekuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTUN

7.1

Cenexkuusi Kak Hayka M IHpolecc. 3apoKJIE€HUE CEJNeKLUHUH U JOMECTHKaIus.
Yuenne H.M. BaBuimoBa 0 T1EHTpaXx TNPOUCXOXKJICHUS ¥ MHOT000pa3us
KYJIbTYPHBIX pacTeHui. LIeHTphI MPOUCXOXKIACHUS JOMAIIHUX KUBOTHBIX. CopT,

10po/1a, IITaMM

7.2

CoBpemeHHbIE METOJIbl CENeKIUU. MaccoBbIii M MHIUBUIYAIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHUH U KUBOTHBIX. OIeHKa 3KcTephepa. bIM3kopoicTBEHHOE
cKpelmrBaHue — HMHOpuauHr. Yucras nuHus. CKpellMBaHHWE YUCTHIX JIMHUU.
I'ereposuc, nmu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnancHHass tuOpuamszanus U e¢ ycnexu. VICKycCTBEHHBIM MyTareHes H
MOJIYYCHUE TOJIUIUIONAOB. JlOCTHIKEHUSI CENEKIMU PACTEHH, >KUBOTHBIX W

MHKPOOPI'aHU3MOB

7.3

buoTtexHosOrMs Kak OTpacib NPOU3BOJACTBA. ['€HHas WHXEHepUsd. OTambl
co3ganusi pexkomOuHantHoW JIHK wu Tpancrennbix opranmsmon. Kuetounas
nHxeHepusa.  Kiierounesle  KynbTypbl.  MHUKpPOKIOHAIBHOE  Pa3MHOXEHUE
pactrenuii. KioHMpoBaHHE BBICOKOTPOIYKTHUBHBIX  CEIIbCKOXO3SIMCTBEHHBIX
OpraHu3MOB. DKOJIOTHUECKHEe W ATudeckue mpobiembl. [MO — reHeTHdyecku

MOAU(PHUIMPOBAHHBIE OPraHU3MbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMeHT CO/IEPIKAHUS

DBOMIOIMOHHAS OHOIOTHUSA

11

DOBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CuperenbctBa  3Bosiouuu.  llajmeoHToNOrMuYecKre:  MOCIEI0BATENBHOCTD
NOSIBJICHUsI BHUJOB B IAJEOHTOJIOTUYECKON JIETONMUCH, NepexoaHble (HOPMBI
buoreorpaduueckue: cxoacTBO U paznuuue ¢ayH U (GIOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOIrMYECKUE: CXOJICTBA U PA3INyKsi SMOPHOHOB Pa3HBIX BUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: T'OMOJIOTMYHBIEC, aHAJIOTHYHbIE,
pyAMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OJMYECKHX MyTell y Bcex

OpraHusMoB




1.2

OpomoumonHas  Teopuss Y. [lapBuna. Ilpeamocbulku  BO3HMKHOBEHHS
JapBUHM3MA. JIBMOKyIIME CHJIBI 3BOJIIOLMM BUAOB 10 JlapBuHY (M30BITOUHOE
Pa3MHOKEHHE IIPU OTPAaHUUYEHHOCTH PECYPCOB, HEONPEAECICHHAs N3MEHUYUBOCTb,

00opn0a 3a CylecTBOBaHKE, ECTECTBECHHBIN 0TOOD)

1.3

Cunrernueckast Teopus HBomouuu (CTD) ©  OCHOBHBIE €€ IOJOKEHMUS.

MuxposBontouus. [lonynsanus kak equHALIA BUIA U DBOJIFOLUN

14

JBuxymue cuibl ((akTopbl) SBOJIIOLMM BUIOB B Ipupoje. MyTallMOHHBIN
npouecc U KOMOMHATHBHAsE M3MEHUYMBOCTH. I[lomynsnnoHHbIE BOJIHBI U Apeid
reHoB. M3onsnus u murpanus. EcrecTBeHHblil 0T00p — Hampasistomuil GakTop
sBoOJIIOLUU. DOPMBI €CTECTBEHHOI0 0TOOpA.

[IpucnocobneHHOCT,  OPraHU3MOB Kak pe3yabTarT HBosouud. [Ipumepsr
MPUCTIOCOOIEHUH Y Oprann3MoB. ApoMop(do3bl U HANOAJANTALIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buaa. OcHoBHbIE (OPMBI BUI000pa30BAHUS:

reorpaguveckoe, IKOJIOTHIECKOe

15

Makpo3BOTIOLHSL. @opMBbl  HBOJIIOLINU: bunernyueckas, JIMBEPreHTHAs,

KOHBEpreHTHas, napauienbHas. HeoOpaTtumMocTs 3BoIIOLIMU

Bo3HMKHOBEHUE 1 pa3BUTHUE KU3HU Ha 3eMJie

2.1

JloHayuHble TPENCTABICHUS O 3apOXKICHMM >KU3HM. HaydHble THIOTE3bI
BO3HMKHOBEHHS KHU3HU Ha 3emiie: aOuoreHes M MaHCHepMus. XUMHYecKas
IBOMIIONMS. ODKCIEPUMEHTAIbHOE TMOATBEPKICHUE XUMHUYECKOW HBOJIIOLINU.
Hauanpabie sTaner Ouosiormueckoit sBomtonuu. ['unoreza PHK-mwupa. IlepBbie

KJICTKH U UX 3BOJIFOI M. (DOPMHpOBaHI/Ie OCHOBHBIX I'PVIIII )KUBBIX OPTaHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emisie mo spaM u nepuoaaMm. Karapxeil. Apxelickas u
npotepo3oiickas dpbl. [lameosolickas spa W €€ MNEepUOIbl: KEMOPHUUCKHIA,
OPJIOBUKCKUW, CHIYPUHCKUNA, JIEBOHCKUH, KAMEHHOYTOJbHBIM, TEPMCKUH.
Mes3o3oiickas 3pa U e¢ MepUoIbl: TPHACOBHIH, FOPCKUN, MEJIOBOIA.

KaiiHo3oiickas 92pa u e¢  mMepuojbl: MAJCOTCHOBBIM,  HEOIE€HOBBIN,
AQHTPOMNOTEHOBBINA. XapaKTepUCTUKA KJIMMaTra M TeOJIOTUYECKUX MPOIIECCOB.
OcHOBHBI€ ATAMbl YBOJIIOIMU PACTUTEIHHOTO U )KUBOTHOTO MHUpa. ApoMOpGO3bl Y
pacTeHuM U KUBOTHBIX. llosiBlIeHHMe, pacuBET W BbIMHUpAHUE TPYMH KUBBIX

OpraHusMoB

2.3

Cucrema OpraHnM4eCKoro Mupa KakKk OTpaKCHUC  ISBOJIFOIUH. OcHOBHEIE

CUCTCMATUYCCKUC T'PYIIIIBI OPraHnu3MOB

2.4

3BOJ’IIOI_II/I$I YECJI0BCKa. AHTpOHOHOTI/IH KaK Hayka. PazButue HpCI[CTaBJ'ICHI/Iﬁ 0

MNPOUCXOKACHUN YCIIOBCKA. Metoasl HN3YUYCHHA aHTPOIIOrCHE3a. CXOI[CTBa n




pasnuyuus YeI0BEKa U )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.
JBwxymue cuibl (pakropsr) anTpororenesa. HacnencTBeHHas N3MEHYUBOCTD U
ecTecTBEHHbIH 0TOOp. OOIIecTBEHHBI 00pa3 JKW3HU, HM3TOTOBJICHUE OPYIHA

Tpy/a, MBILIJICHUE, PEYb

2.5

OcCHOBHBIE CTaJUM W BETBH HBOJIIOLMU YEJIOBEKA: aBCTPAJOMMUTEKH, YenoBek
ymenslid, YenoBek mnpsaMoxonamui, YenoBek HeanaepranbCKui, YemoBek
pazymHblii. Haxoakyu MCKOmaeMbIX OCTAHKOB, BpeMsl CYIIECTBOBAHMUsS, 00JacTb

pacnpocTpaHeHus, 00bEM I'OJIOBHOTO MO3ra, 00pas3 *KHU3HHU, OpyAus

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJbILINE pachl: €BpONEOUAHas (eBpazuiickasi),
HErpO-aBCTPaJIONIHAS (3xBaTOpHUANbHAA), MOHTOJIOWTHAS (a3matcko-
amepukaHckas). UepTsl IpHUCIIOCOOIEHHOCTH MPEACTaBUTENIEH YETIOBEUECKUX pac

K YCJIOBHSM CylllecTBOBaHUA. EMMHCTBO uenoBeueckux pac. Kputuka pacuzma

Oprasu3Msl 1 OKpyKaroIas cpeaa

3.1

Okonorus Kak Hayka. 3aJadyd M pas3zAeibl dKOJIOTMU. MeToasl 3KOJOrMUYECKHX
uccienoBaHui. DKoJiornyeckoe MUpoBo33penue. Cpesibl 00MTaHUsI OpraHU3MOB:

BOJHasd, HA3EMHO-BO3AyIIHAsA, IOYBEHHAA, BHYTPUOPraHU3MEHHAA

3.2

Oxosorndyeckue  (aktopel.  Krnaccudmukarnus — 9KOJOTHYECKHX  (aKTOPOB:
abnoTHueckre, OMOTHYECKWE W AaHTPONOTCHHBIC. J[eHCTBHE HKOJOTUYECKHX

(hakTOpOB HA OPraHU3MBI

3.3

AbGunotuueckue (QaxkTophl: CBET, TEMIEpaTypa, BIaXXHOCTb. doTomnepuoausM.
[Ipucniocobnenust  OpraHu3MOB K  JACWCTBUIO  aOMOTHYECKUX  (DaKTOPOB.

bunonornueckue PUTMBbI

3.4

buotnueckue dakropbl. Bumsl OHOTHYECKUX B3aMMOJICHCTBHI: KOHKYpEHIUS,
XMIIHUYECTBO, Mapa3UTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIEOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCalIW3M, HeWTpanu3M. 3HaueHUE  OMOTHYECKUX

B3aUMMOJCHCTBUHN IS CyHIECTBOBAHUA OPraHU3MOB B IIPUPOAHBIX COOGH.ICCTB&X

3.5

OKOJIOTHYECKHE XapaKTCPpUCTUKHU NonyJrsinuu. OCHOBHEIE IIoKasaTciin
InomyJsiquu: 4YruCJICHHOCTb, IINIOTHOCTBH, POXKAACMOCTb, CMCEPTHOCTb, IIPHUPOCT,

MUI'panus. I[I/IHaMI/IKa YUCJICHHOCTH IOMYJISIONUHN U e peryisanusa

COO6HleCTBa M SKOJIOTHYCCKHUEC CUCTCMBI

41

CoobuiectBo  opraHu3MoB — OuoneHo3. CTpykTypel OHOIlEHO3a: BHJIOBas,
IPOCTpaHCTBEHHAs, Tpoduueckas (mmmeBas). Buapl-nomuHanThl. CBs3HM B

ouoIEeH03€e

4.2

DKojoruyeckue cucreMbl (9kocucrembl). [loHsTHe 00 dKOcHCTEME |




ouoreonieHo3e. DYHKIIMOHAIbHbIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOIYIEHTHI,
KOHCYMEHTBI, peyLeHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUHU B 3KOCUCTEME.
Tpoduueckue (nMuIIEBbIE) YPOBHU OSKOCHUCTEMBI. [luieBble LemM © CETH.
OcHOBHBIE TIOKa3aTeId JKOCHCTEMBbI: OuoMacca, MPOAYKIHS. IKOJOTHUECKHE
OUPAMUJIBL:  TPOAYKLUHU, YHCIEHHOCTH, Ouomacchl. CBOWCTBAa SKOCHUCTEM:

YCTOMYUBOCTD, CAMOPErysiiius, pa3zButue. CyKieccus

4.3

[Ipupoanbie 3KocHCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCHCTEMA XBOMHOTO MU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOT€HHBIE JKOCUCTEMBI. ATpO3KOCUCTEMBI. YpO03KOCUCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHE arpodIKOCUCTEM U YPOOIKOCHCTEM.
buopasznoobpazue kak QakTtop ycToMumBOCTH 9KocucteM. CoxpaHeHue

OHOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. I['panuisi, coctaB U CTpyKTypa
ouocdepsl. Kuoe BemectBo U ero ¢yHkiuu. OcoOeHHOCTH Omochephl Kak
ro6anpHOM sKOCUCTeMbl. JlMHaMHueckoe paBHOBecHME W oOOpaTHasi CBS3b B
onocdepe. KpyroBopoTsl BemecTB W OHOT€OXMMHYECKHE IHUKIIBI SJEMEHTOB

(yrnepona, azota). 30HaIbHOCTH OMOochepsl. OCHOBHBIC OMOMBI CYIIIH

4.5

UYenoseuectBo B Omocdepe 3emian. AHTpONOTEHHBIE M3MEHEHHsS B Ouocdepe.
['moGanbHBIE SKOJOTUYECKHUE TPOOIEMBI.
OcHOBa  paIMOHAJIBHOTO  YIPABJICHHS TPUPOTHBIMH  pecypcaMd H X

HCIIOJIb30BaHUC. Z[OCTI/I)KGHI/IX OHOJIOTUH U OXpaHa IprupoOabl




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

[Taceunuk B.B., KamenckuitA.A.,Pyonos A.M. u apyrue/llon pen. Ilaceunuka
B.B. buonorus 10 M. [Ipocsemenne 2023

TepemoB A.B., IletpocoBa P.A, buonorus. buosioruueckue cucTeMbl U
nporeccsl 10 kmacc OOO MO MHEMO3HMHA" 2023

[Taceunuk B.B., KamenckuitA.A., Pyonos A.M. u npyrue/Iloz pen.
ITaceunuka B.B. buonorus. 11ki.- M. : [Ipoceemenne,2023

TepemoB A.B., IletpocoBa P.A, buonorusi. buosioruueckue cuCTeMbI U
nporeccol. 11kmacc.-M.: OO0 MOl MHEMO3NHA" 2023

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET

1. https://edu.gov.ru/ — caiiT MuHnpocBemenust PO.

2. https://edsoo.ru/ — Caiit «EquHoe coaeprkanue o01ero oopazoBaHus».

3. http://samregion.edu.ru  — callT MunucrepcTBa o6pazoBanusi U Hayku Camapckoii

oOmacru.

4. http://obrnadzor.gov.ru/ — ®@exnepanbHas ciyxx0a mo Haa30py B chepe oOpa3zoBaHUs U

HayKH.
5. www.fipi.ru — deaepanbHblii HHCTUTYT NeAaroruueckux usmepennii (GUIIN).

6. https://edsoo.ru/constructor/ — KoHcTpykTOp pabodux mporpaMmm.

7. http://www.prosv.ru — caiit uznarenbctBa «lIpocBerieHuey.
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