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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETHUYECKYIO OCHOBY IS
ompenesieHus] MOAX00B K (GOPMUPOBAHUIO COJEpKaHUsI yueOHOro mpeamera
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OIOC COO o
B3aUMOOOYCIIOBJIGHHOCTU LIeNiel, COAEp)KaHUs, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUN K YpPOBHIO MOJTOTOBKH BBIMYCKHUKOB, MOJIOXKEHUSI 00 OO0Imx
HEeIsSX W TMPUHIMIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBbI
cpeaHero oo6miero oOpasoBanus B Poccuiickoit depeparuu, a Takke
MOJIOXKEHUS O creruduke OUoaoruu, €€ 3HaueHU! B TIO3HAHUU KUBOU MPUPOJIBI
U o0ecleueHUH CYIIECTBOBaHHUS ueinoBeueckoro oobmiectBa. CoryacHo
HA3BAaHHBIM TMOJOXKCHUSIM, OIpeJeiIeHbl OCHOBHBIC (YHKIIUU MPOTPAMMBbI IO
OuoJsioruu u e€ CTPyKTypa.

[Iporpamma 1o Owonornu JaéT TpeACTaBICHUWE O IEeiax, 00 oOrei
cTpaTeruu OOY4YEHHUs, BOCIUTAHMS U PA3BUTHSI OOYYAIOIIUXCS CPEICTBAMHU
yueOHoro mnpeaMera «buojorus», ompeaessieT o00s3aTebHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypY, paclpeiesieHne Mo pas3ieaM U TeMaM,
PEKOMEHyeMYI0 TOCJIeIOBATEIbHOCTh HU3Y4YeHHs Y4eOHOro wmarepuaia c
y4€TOM  MEXIPEAMETHBIX W BHYTPHUIIPEIMETHBIX  CBSI3€W,  JIOTHUKH
00pa3oBaTeILHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00YyYatOITXCS.

B nporpaMmme mno OWONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEeJIMETHBIM M TMPEIMETHBIM pe3yJbTaTaM
oOydeHus B (GOPMUPOBAaHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIIHHOM
JEATeIbHOCTH/YUeOHBIX JMEUCTBUN O0YYalOmMXCS MO OCBOSHUIO COJIEPIKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo Owomormm (10-11 xmaccel, ©6a30BbIii  YpOBEHB)
peann30BaH TMPHUHIUIT TPEEMCTBEHHOCTH B HM3yUY€HHMHM OHWOJOTHH, Onaromaps
4yeMy B HEW MpOCMATPUBAETCS HAMPaBICHHOCTh HA pa3BUTUE 3HAHUM,
CBSA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI,
IIEHHOCTHBIX  OpPUEHTAllMid  JIMYHOCTH,  DKOJIOTMUYECKOTO  MBIIUICHHUS,
MPEACTABICHUA O 370pOBOM 00pasze KU3HU M OEpPeKHBIM OTHOIICHHUEM K
OKpyKaromen npupogHor cpene. Iloatomy Hapsaay ¢ HU3y4YECHUEM
00IIEeOMOIOTUYECKUX TEOPU, a TAaKXKe 3HAHUU O CTPOCHUHM >KUBBIX CHCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IPOILIECCOB B
mporpaMme 1o OWOJIOTHH yJeJICHO BHUMAHWE HWCIIOJB30BAHUIO TOTYyYEHHBIX
3HAHWH B TIOBCETHEBHOW KU3HHM JIJIS1 PEIICHUS MPUKIIATHBIX 3371a4, B TOM YHUCJIC:



NpoUIaKTUKKA  HACIHEACTBEHHBIX  3a00J€BaHUU  4YEJIOBEKa,  MEJUKO-
TE€HETUYECKOTO KOHCYJIBTUPOBAHUSI, 000CHOBaHMUS AKOJIOTUYECKHU
1[eJeCO00pa3HOro MOBEAEHUS B OKpYXalolled NPUPOJHOM cpele, aHalu3a
BIIUSHUS XO3SMCTBEHHOM JEATEILHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOIAHBIX U
HUCKYCCTBEHHBIX  DKOCHUCTEM.  YCWICHHWE BHHUMaHUS K  MPUKIATHOU
HalpaBJICHHOCTH  y4eOHoro  mpeamera  «buonorus»  MPOJAUKTOBAHO
HEO0OXOIMMOCTHIO O0ECIIEUEHUS YCIOBUM NJIsi PEIICHUs] OJTHOM U3 aKTyaJlbHbIX
3a/lay IIKOJIbHOTO OMOJIOTMYECKOro o0pa3oBaHUs, KOTOpas MpeArnojaraer
dbopmupoBaHue y 00y4aronIuxcsi CIOCOOHOCTH aIallTUPOBATHCS K U3MEHECHUSIM
JTUHAMHWYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpenHero o0iiero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obecnieunBaeT GOpMHUPOBAHUE Y OOYUAIOUTUXCS MPEJICTABICHUN O
HAy4YHOU KapTUHE MUpPA, PACIIMPSET U 0000IIaeT 3HAHUS O KUBOU MPHUPOJE, €€
OTJINYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPTraHU3alMM U SBOJIOLMH, CO3AET
yCJIOBHUS  JUIsi: TIO3HAHUS 3aKOHOB JKMBOM  TpUPOJBI, (opMupoBaHuUs
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HABBIKOB 3JI0POBOTO U Oe30macHoro oobpasa
KU3HU, DKOJOTMYECKOrO0 MBIIUICHHUS, IIEHHOCTHOTO OTHOIIEHHUS K >KHUBOH
PUPOJIE U YEIOBEKY.

bonbmioe  3HaueHue  OMONOTHMA  HMMEET  Takke Uil pelleHus
BOCIHUTATENIbHBIX M Pa3BUBAIOIIMX 3aJlad CpeIHero oO0miero oOpa3oBaHUs,
colManu3anuu odyuaromuxcs. M3ydeHue OHoIOTMM OOECIeYMBaAET YCIOBUS
LTSI dbopmupoBaHUs WHTEJUICKTYaJIbHbIX, KOMMYHHUKAIIMOHHBIX u
WH(POPMAIIMOHHBIX ~ HABBIKOB, ACTETHYECKOW  KYJIbTYpbI, CIOCOOCTBYET
MHTETpaluu OMOJIOTMUECKUX 3HAHUHN C MPEACTABICHUSIMHU U3 IPYTUX y4eOHBIX
NpeIMETOB, B YacTHOCTH, Gu3uKU, Xumuu U Teorpaduu. HazpaHHbie
MOJIOKEHHST O TIPeJHA3HAYCHUH y4eOHOTOo mpenMeTa «buonorus» cocTaBUiIu
OCHOBY JUIsl OMpPEJENICHHS TOAXOI0B K OTOOpY W CTPYKTYPUPOBAHHIO €rO
coJiep KaHMs, MPEICTABJICHHOTO B TIPOrPaMMe 10 OUOJIOTHH.

OTt60p comepskanus yueOHOro npeameta «buonorus» Ha 6a30BOM ypoBHE
OCYIIECTBJIEH C TMO3UIMKA KYJIHTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C
KOTOPBIM OOy4Yaromuecs: JOJKHbI OCBOMTH 3HAHUS M YMEHWS, 3HAUMMbIE MJIs
dbopMupoBaHusi OOMIEH KYJIBTYPHI, OMPEICISAIONINE aJCKBATHOE ITOBEICHUE
YeJ0BeKa B OKPY-KaIoIIel MPUPOTHON Cpesie, BOCTpEOOBaHHBIE B TTOBCETHEBHOM
KU3HU U MPAKTHIECKON nesreabHocTr. Oco00e MECTO B 3TOM CHCTEMe 3HaHUH
3aHUMAIOT  dJJIEMEHTBl  COJAEp)KaHMs, KOTOpbIE CIYXXaT OCHOBOW  JJid
dbopMUpOBaHUSA TPEACTABICHUM O COBPEMEHHOM €CTeCTBEHHO-HAyYHOU



KApPTUHE MHUpPA U UEHHOCTHBIX OPUEHTALUAX JUYHOCTH, CHOCOOCTBYIOLIMX
ryMaHHU3aluu OMOJI0THYECKOro 00pa3oBaHMs.

CtpyKkTypupOoBaHHUE COJepKaHUs y4eOHOro Marepuaia B MNpOrpaMMe IO
OMOJIOTMM OCYILECTBICHO € Y4YETOM IPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu
U SBOJIOUMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4YeOHOro mnpeaMeTa
«buonorus» BBIIEIEHBI CIECAYIOIINE CONEpKATEIbHbIE JIMHUN: «buonorus kak
Hayka. MeTopl HaydyHOro Mo3HaHus», «KieTka kak Ouoiorudeckas cuctemMa,
«Opranu3m Kkak Owuosornyeckass cucreMma», «Cuctema M MHOrooodpasue
OpraHWYEeCKOr0 MHpPa», «IBOJIOLUSA KUBOU MNPHUPOABD), «IKOCUCTEMBI H
IIPUCYLIHE UM 3aKOHOMEPHOCTH.

[enp n3ydenus ydebHoro mpeamera «buosorus» Ha 6a30BOM ypoBHE —
OBJIaJICHUE OOYYalOIMMUCA 3HAHUSMHU O CTPYKTYpPHO-()YHKIIMOHAJIBHOM
OpraHu3allid >KUBBIX CHCTEM PAa3HOTO paHra M MNpUOOpeTeHHue YyMEHUU
UCIIOJIb30BaTh 3TH 3HAHUS JIJIi TPAMOTHBIX JICHCTBUU B OTHOILIEHUU OOBEKTOB
YKUBOM MPUPOJIBI M PELICHUS PA3IUYHbBIX )KU3HEHHBIX TTPOOIIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CIIEUMBACTCS PELICHUEM CIIEAYIOIMINX 3aa4:

OCBOEHHE 00YyYarolMMHCS CHUCTEMBbl 3HAaHUH O OMOJIOTMUYECKUX TEOpUsX,
YUECHHUAX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUIIOTE3aX, IPaBWIAX, CIIyKAIIUX
OCHOBOM /1711 JOPMHUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTHUHE
MHUpa, O METOJaX Hay4yHOro I[I03HaHUs, CTPOEHUH, MHOroodpazuu u
OCOOCHHOCTSIX KUBBIX CHUCTEM PA3HOTO YPOBHSI OPIraHU3ALMU, BbIIAIOIIMXCS
OTKPBITHUAX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTUY;

(GopMupoBaHue y 00y4aIOUINXCS MMO3HABATEIbHBIX, MHTENIEKTYAJIbHbBIX U
TBOPUYECKHX CIOCOOHOCTEW B IPOLECCE aHAJIW3a JaHHBIX O IyTIX PAa3BUTUSA B
OMOJIOrMM HAaYYHBIX B3IJISI0B, UJEH U MOAXOJOB K U3YUECHUIO )KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpPraHU3allNHY;

CTaHOBJIEHHE Y OOydaromuxcs oOmel KyabTyphl, (QYHKIHOHAIBHOM
IPaMOTHOCTH, pa3BUTHE YMEHHM OOBSICHATH M  OLIEHUBATH  SIBJICHUS
OKPYKAIOLIEro MHpa JKMBOM IPUPOABI HA OCHOBAaHWM 3HAHUM M OIBITA,
MOJIYYEHHBIX P U3yYEHUN OMOJIOTUH;

dopmMupoBaHue y 0O0y4aroUMXcs YMEHHUW WILIIOCTPUPOBATh 3HAYCHHE
OMONOrMYECKUX 3HAHWU B NMPAKTUUYECKON AEATEIbHOCTH YelIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKNUX TEXHOJIOIUI U arpoOMOTEXHOIOTUI;



BOCIIUTaHUE YOEKIEHHOCTU B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KUBOM
MPUPOJIbI, HEOOXOAMMOCTH O€pEeKHOro OTHOIICHHS K HEH, COOMI0JeHus
ATUYECKUX HOPM IPU MPOBEACHUH OUOJIOTUHUECKUX HCCIEOBaHUIA;

OCO3HAHHME ILIEHHOCTU OMOJOTMYECKUX 3HAHMM [JIs1 MOBBILIEHUS YpPOBHS
HKOJIOTUYECKON KYJIbTYpBI, 1J1s1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

OpUMEHEHUE NPUOOPETEHHBIX 3HAHUW U YMEHUI B MOBCEIHEBHON XKU3HU
JUISL OLIEHKH IIOCJIEACTBUM CBOEH AEATEIBHOCTH 110 OTHOLIEHUIO K OKPY KAIOLIEH
cpere, COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME U  COONIOACHUE Mep
npouIaKTUKU 3a00JI€BaHU.

B cucreme cpennero oOmiero odpazoBanusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SBJSIETCS 00s3aTENbHBIM YU€OHBIM MPEIMETOM, BXOSAIIUM B
cocTaB npeaMeTHoU obnactu «EcTecTBEeHHO-HAYyUYHBIE PEMETHI.

Jnst u3yueHus Ouonorud Ha 0a30BOM ypOBHE CpeAHEero oOIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hezneno), B
11 xmacce — 34 gaca (1 yac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHHU ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMH HayKamH, (uiocopuen, ITHKOH, 3CTETUKOU U
npaBoM. Ponb Ouonmorun B (pOpMHUPOBAHUM COBPEMEHHOW HAYyYHOW KAapTHUHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metoasl mO3HAHUST JKUBOW TPUPOJLI (HAOMIOJEHUE, OSKCIEPUMEHT,
omHucaHue, HW3MEpPeHHe, KiaccupuKaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

[Toptpeter: Y. Hapsun, I'. Mennens, H. K. Konbos, Ix. Yorcon u @.
Kpuk.

Tabnuiel 1 cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPraHU3AIUSA.

XKusbie cucrembl (OMOCHMCTEMBI) KaK MpPEIMET HU3YYEHHS] OWOJIOTHH.
OTnnune )XKUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CpoiicTBa OmocucteM U HuX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJSApHBIN, KIETOYHBIH, TKAHEBbIH, OpPraHU3MCHHBIMH,
MOIMYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUIECKHU ),
OoumochepHbIii.

JdemoncTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TIPH3HAKH OJKU3HH», «YPOBHU
OpraHu3aluu )KUBOU IIPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. XumMH4YeCKHM COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUUYECKHE JIEMEHTBI: MAKPOAJEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BelIeCTB B KieTke. llomnmep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHne 0eIKOB. AMUHOKHUCIIOTHI — MOHOMEPHI OEIIKOB.
HeszamenumMble W 3aMEHMMBIE aMHHOKHCIOTBI. AMHMHOKHCIOTHBIM COCTaB.



VYPOBHU CTPYKTYpbI OEIKOBOM MOJIEKYbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEepTUYHAsA CTPYKTypa). XHUMHUYECKHE cBoWcTBa OenkoB. buonornueckue
(yHKUIUU OENKOB.

®depmeHThl — Owuonornueckue Kkatanuzatopel. CTpoeHue ¢depMeHTa:
aKTUBHBIA LEHTp, cyOcTpaTHas crneuupuyHoctb. Kodepmentsl. ButamuHsbl.
Otnuuus pepMEHTOB OT HEOPTaHUUYECKUX KaTalIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJIOKo3a, pubo3a u  Je30Kcupud03a),
aucaxapubl (caxaposa, JIaKTO3a) W MOJUcaxapuibl (Kpaxmall, TJIMKOIEH,
Hesuto03a). buonornueckue GyHKIUU YTIE€BOIOB.

Jlununapl: TpUrnUMuepuasl, ¢GocPoaunuabl, cTepouasl. [ uapodubHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkuun aunuaoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

Hyxkneunossie xucnorsl: JHK u PHK. Hykmeoruasl — MoHOMeEpSI
HyKJIenHOBbIX KucnoT. Ctpoenne u ¢yHkuuu JJHK. Crpoenne u ¢yHkuuu
PHK. Buast PHK. AT®: ctpoenue u GpyHKIHUH.

Hutonorns — Hayka o kierke. KierouHas teopuss — IpuMep
B3aMMOJICHCTBUS Hied U (AKTOB B HAYYHOM TO3HAHUU. METOIbl H3y4YeHUs
KJIETKH.

Krnerka kak menoctHas >kuBas cucreMa. OOmue TNPU3HAKU KIETOK:
3aMKHYyTasi HapykHas MmemOpana, monekynbl JJHK kak renernyeckuii ammapar,
cCUCTeMa CUHTe3a Oelka.

Tumbl KJIETOK: JyKapuoTHYecKass W MpokapuoTtuyeckas. OcoOEHHOCTH
CTpOeHUs IpoKapuoTHUecKkoil kietku. Kinerounast crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOW KJIETKH. OCHOBHBIE OTJIMYUSI PACTUTEIbHOM, KUBOTHOU H
I'pUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KIIETOYHAs CTEHKA, TIITUKOKAJIHKC,
ux (yskmuu. Ilnasmatudeckas MemOpaHa, €€ cBoWicTBa U (DYHKIIMH.
Huromnasma u e€ opranouasl. OgHomemOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmxku, nu3ocombl. IlolyaBTOHOMHBIE OpPraHOWIBI  KIIETKU:
MUTOXOHAPHUH, MIacThAbl. [IporcxoxkaeHne MUTOXOHIAPUM W TuIacTUA. Bugbl
wiactu. HememOpaHHble OpraHouAbl KJIETKH: PUOOCOMBI, KJICTOYHBIA IICHTP,
LHEHTPUOJIH, PECHUYKH, KI'YTUKU. DYHKIIMK OPraHOUAOB KJIETKU. BKiltoueHusl.

SAnpo — perynsaTopHslil LeHTp KieTku. CTpoeHue sapa: sjaepHas 000JI04Ka,
KapuoIljia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BENIECTB B KIETKE.

JdeMoHcTpanum:



[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, K. M. bap.

Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B  HEXUBOU
npuponae», «PacnpeneneHne XuMHUYECKUX 3JIEMEHTOB B )KUBOM MIPUPOIE».

Tabmuipl u cxemsl: «llepuonuueckas TabauIa XUMUUECKUX AIIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOABIY, «buocuHTes Oenka», «CTpOeHHE MOJIEKYIbI
oenkay», «Ctpoenue pepmentay, «Hyknennossie kucinotsl. JJHK», «Ctpoenue
Monekyibl  AT®», «CTpoeHue »IyKapuoOTHYECKON KIEeTKH», «CTpoeHue
KUBOTHOM  KIeTKW», «CTpOEHHE pacTUTENIbHON KIeTkn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpoeHue sapa KIETKHU», «YTIIEBOIbI»,
«JIummaey.

O6opynoBaHuEe: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jis MPOBEICHUS
HAOIIOJICHUI, W3MEPEHUMN, IKCIEPUMEHTOB, MHUKpOMpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHass pabora Ne 1. «/3yueHue KaTaIMTHYECKONW AKTHUBHOCTHU
bepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGoparopHast pabora No 2. «M3ydyeHue cTpoeHUs KIETOK pacTCHUH,
KUBOTHBIX U OAKTEPUId TTOJI MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIIpenapaTax u ux
OMHUCAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OOMeH BelecTB, WM MeTab0IM3M. ACCUMUIAIINS (TUTACTHYECKUM OOMEH)
U JUCCUMWISINS (PHEPreTHUYeCKuii 0OMEH) — JIB€ CTOPOHBI €MHOIO IMpoIlecca
MeTtabonu3Ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB M HPHEPTUHM B MOHUMAHUU
MeTabomu3Ma.

Tuner oOMmeHa BemiecTB: aBTOTpPOHBIHN U  TerepoTpodHbIA. Ponb
dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIEHUN YHEPTUHN B KIIETKE.

®orocunte3. CBetoBass u TeMmHOBas ¢a3bl ¢GoTocuHTe3a. Peakiuu
doTocunTe3a. DPdekTuBHOCTh (oOTOCHHTE3a. 3HaueHHe (OTOCHHTE3a IS
KU3HU Ha 3emisie. BiusHue ycnoBuit cpeabl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEMOCHHTE3UpYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUTA )KU3HHU Ha 3eMiie.

DHepreTuyeckuii 0OMeH B kieTke. PaciienyieHue BelecTB, BbIACICHUE U
AKKyMYJIMPOBAHUE OJHEPTUM B KJIETKE. OTalbl JYHEPreTHUYECKOro OOMeEHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpOIHOE OKUCIEHHE, WA KIETOYHOE



JbIXaHUE. OkucnurtenbHOE dbochopunupoBanue. D¢ dHeKTUBHOCTD
HHEPreTUYeCcKoro oOMeHa.

Peakiun matpuuyHoro cuHte3a. I'enetmueckass uHpopmanus u JHK.
Peanuzanusa renernueckoil mHpopmanuu B kieTke. ['eHeTHUYeCKUil KOJ U ero
coictBa. Tpanckpunuuss — wmarpuudbelii cuHTre3 PHK. Tpancmsamus —
OuocunTe3 Oenka. Jranbl TpaHchaanuu. KoaupoBanue amuHOKuUCIOT. Poib
pubocoM B OMocHuHTE3E OelKa.

Hexknerounsie opmbl xxu3nu — BUpycol. ctopust oTkpeiTHst BUpycoB (/.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M J>KU3HCHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >XKUBOTHBIX W YEJIOBEKA, BBI3LIBAEMBbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — Bo36ynurens CIINda.
OOGpaTtHast  TpaHCKpuWILMs, peBepraza ©  uHTerpasa. [Ipodunaktuka
pacrpoCTpaHeHUs] BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /I. . UBanosckuii, K. A. Tumupsizes.

Tabmuipl u cxeMbl: «Tunel nutanusy, «Metabonu3zmy», «MUTOXOHIPUS»,
«HepreTuYecKkuii 0omMen», «Xiaoporact», «Potocuntesy, «Ctpoenue JJHK»,
«CTtpoenne U (QyHKIIMOHHpOBaHUE TreHay, «CuHTe3 Oenka», «l eHeTmyecKui
kom», «Bupyce», «baktepuodarn», «CTpoeHHe M KU3HEHHBIM LUK BUpYca
CII1la, 6axtepuodaray, «Permukamus JJHK».

O6opynoBaHue: MOIEJIN-alIUINKAIIIN «YnBoeHue JIHK u
TpaHCKpuniusa», «buocunte3 6enka», «CTpoeHHE KIETKU», MOJEIb CTPYKTYPHI
JIHK.

Tema 5. Pa3MHokeHMe M MHAUBUYAJIbHOE PA3BUTHE OPTaHU3MOB.

Kietounslii Uk, wiM >KM3HEHHBIM MUK KiIeTKH. MHTepdaza u MUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUIHOTO
cunte3a JHK. Ctpoenne xpomocom. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JIMTuionaHelidi W TaIIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[uTosornueckne OCHOBBI PA3MHOXKEHHUS W HHAUBUIYAJbHOTO Pa3BUTHSA
OpPraHu3MOB.

Henenue knetku — muto3. Cranun mutosa. [Iponeccel, mpoucxoasiiyue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi ruOeNb KJIETKA — aromnTo3.

@opMbI  pa3MHOXKEHUS OpPraHU3MOB: O€cCIoioe © TMOoJIoOBOE. Bus
O0ecroyioro  pa3MHOXKEHHUsSI:  JIEJICHHE  HaJBO€, MOYKOBaHUE OJHO- U



MHOTOKJIETOYHBIX, CIopooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAaHU3MOB, €I0 3HAUYCHUE ISl CENICKIIUH.

[TonoBoe pasMHOXkKEHUE, €TO OTINYHUS OT OECIIOJIOrO.

Meito3. Cranuu Meito3a. IIpoieccel, npoucxoasiue Ha CTaausIX Mero3a.
IloBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuil cmbICi U
3HA4YCHUE MEK03a.

'amerorenes — mporiecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeIe Kemne3bl: CEeMEHHUKHU U sUYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJOBBIX
KJIETOK — TramMeT (CrepMaTo30uj, SUIEKIeTKa) — CIEPMATOTeHE3 M OBOI'CHE3.
OcCo0EHHOCTH CTPOCHMS SHUIEKIETOK W crepmaTo30uaoB. OmioI0TBOpEHUE.
ITaptrenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Drarnbl SMOPUOHATBHOTO PA3BUTHS Y MIO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyisnus, opranoreres. [locramOpuonanpHoe pa3Butue. Turbl
MOCTAIMOPHOHAJIBHOTO PA3BUTHS: MpsSIMoOe, HempsiMoe (IM4YrHOuYHOE). Brnusuue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 IBETKOBOTO PAcCTEHHUs: CTPOEHUE
CEMEHH, CTAINH Pa3BUTHUA.

JdeMoHcTpanum:

Tabmuuelr 1 cxembl: «Dopmbl pa3MHOMKEHHUSI OPraHU3MOBY», «JIBoWHOE
OILUIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHHi», «BereraruBHOE pa3MHOXKEHUE
pacreHuity, «Jlenenue kieTku Oakrepuit», «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounslii ukiny, «Permnukanus JJHK», «Muto3»,
«Meio3y», «lIpsamoe n HenpsiMoe pa3BUTHEY, «] aMeTOTeHe3 Y MIIEKOTTUTAOIINX
U 4yenoBeka», «OCHOBHbBIE CTaJIUA OHTOTEHE3A.

O6opynoBanue:  MHUKPOCKON,  MuKporpenaparbl  «CrepMaTto30uabl
MJICKOIIUTAIOLIETOY», <«SlinekieTka wmiekonurarouero», «Kaprnokunes B
KJIETKaX KOPEIIKA JIyKa», MarHuTHasi MOJEJb-alIIuKanus «/leneHne KieTkm»,
moxenb JIHK, Mmogens metadaznoit XpoMOCOMBI.

JlaGopaTopHble M IpaKTHYecKUe padoThbI:

JlaGoparopHast pabora Ne 3. «HaGmromerne MuTOo3a B KJIETKaxX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOINpPENapaTaxy».

JlaGoparopHast pa6ota Ne 4. «M3ydeHHe CTPOCHHS IOJOBBIX KJIETOK Ha
FOTOBBIX MUKpPOIIpEenapaTaxy.

Tema 6. HacsieacTBeHHOCTh M H3MEHYUBOCTH OPTraHU3MOB.



IIpenmer m 3amaun re”Hetuku. HMcropus pasButus reHeTtuku. Poib
IUTOJIOTUA U ASMOPHUOJIOTUU B CTAHOBJIEHUM T€HETUKHU. Bkiag poccuiickux u
3apyOeKHBIX  YYEHBIX B  pa3BUTHE TEHETUKU. MeETOAbl  T'€HETHKHU
(ruOpUIONIOTUYECKHUM,  IUTOTCHETUYECKUH,  MOJICKYJISIPHO-TEHETUUECKUH ).
OcCHOBHBIE T€eHETUYECKUE OHATUS. [ eHeTuYeCcKasi CMMBOJIMKA, UCIIOJIb3yeMas B
CXeMax CKpEUIMBaHUM.

3aKOHOMEPHOCTH  HACIIEIOBaHWsI  MPU3HAKOB, YCTaHOBJIEHHbIE [
Mennenem. MoHOruOpUIHOE CKpellUBaHWE. 3aKOH €IWHO00pa3usi THOPHUIOB
nepBoro mnokojeHus. IIpaBuino JOMHUHUPOBaHMS. 3aKOH pacIIeIUICHUS
npu3HakoB. ['unoreza ynctotel ramer. [1ojiHOE ¥ HEMOTHOE TOMUHUPOBAHHUE.

JurnbpunHoe CKpemuBaHue. 3aKOH HE3aBUCHMOIO  HACJICIOBAHUS
npu3HakoB. [luToreHeTMYeCKHEe OCHOBBI  JUTHOPUIHOTO  CKPEIIUBAHUS.
AHanu3upymomee CKpEILIMBaHHUE. Hcnonb3zoBanue aHAJIU3UPYIOIIETO
CKpeIIMBaHUS JUIsl OTIPEICIICHHsI TEHOTUITA 0COOU.

CuerieHHOEe HaclienoBaHWe Tmpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HacjeJoBaHMI0O TeHoB. HapyleHue clrenjaeHuss TI'e€HOB B
pe3yabpTaTe KpOCCUHTOBEPA.

XpoMOCOMHasi TEOPHUS HACIEACTBEHHOCTH. | e HeTHUECKNE KapThl.

I'enetuka nosa. XpoMOCOMHOE OIpEAEIeHUE 1moia. AyTOCOMBI U MOJOBbIE
XpoMocoMbl. ['omorameTHsle M reTeporaMeTHble opraHu3Mmbl. HacnenoBanue
IPU3HAKOB, CLEIUICHHBIX C TIOJIOM.

N3MeHYnBOCTS. Bunbt U3MEHYUBOCTH: HEHACJIEICTBEHHAs u
HacJeACTBeHHas. Ponb cpeabl B HEHACHEICTBEHHOM  WM3MEHYMBOCTH.
XapakTepucTuka MOAU(UKAIIMOHHON H3MEHYMBOCTH. BapHwarmoHHBIN psg |
BapualdoHHas KpuBas. Hopma peakuuu npusHaka. KonuuecTBeHHBIE H
KaueCTBEHHbIE MPU3HAKK U WX HOpMa peakiuu. CBoWcTBa MOIUDPUKAITMOHHON
M3MEHYHUBOCTH.

HacnenctBenHnasi, uiam reHOTUNNYECKAsA, U3MEHYMBOCTh. KomMOMHaTHBHAS
M3MEHYMBOCTh. Meio3 U TOJOBOM TpollecC — OCHOBAa KOMOWHATHBHOMN
W3MEHYMBOCTH. MyTanMoHHas W3MEHYMBOCTh. Kraccubukamuss MyTaluii:
FE€HHbIC, XPOMOCOMHBIE, T€HOMHbIE. YacToTa ¥ NPUYMHBI MYyTalHM.
MyTtarennble (QakToppl. 3aKOH TOMOJOTHMYECKUX PSJIOB B HACJIEIACTBEHHOMU
n3MenunBoctu H. 1. BaBuiosa.

Bresnepnas HacneACTBEHHOCTh U N3MEHYUBOCT.

I'enernka uvenoBeka. Kapuotun uyenoBexka. OCHOBHBIE METOJbI T€HETUKH
YEJI0BEKa: reHeaJorndeCcKum, OJIM3HEIIOBBIN, IIMTOT€HETUYCCKUM,



OMOXMMUYECKUH, MOJIEKYIsIpHO-reHeTndeckuid. COBpEMEHHOE OIpeeIIeHUE
TE€HOTUIIA: MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCIIE C
noMoimpio IIIP-ananmm3a. HacneacTtBeHnHble 3abojieBaHUs YeIOBEKa: T'CHHBIC
0oJie3HU, O0JIE3HU C HACIIEICTBEHHOUN MPEeapacrioiokeHHOCThI0, XPOMOCOMHBIE
oone3nu. ComaTuyeckue U TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KJIETKH.
[TpuHuUBl 310pOBOro 00pa3a KU3HU, TUATHOCTUKU, MPODUIAKTUKYI U JICUCHUS
reHeTH4YecKuX 0ose3Heil. Meauko-reHeTuuecKoe KOHCYJIbTUPOBAHUE. 3HAUCHHE
MEIMIIMHCKON TE€HETUKUM B TMPEAOTBPAIICHUM U JICUEHUHM TECHETUUYECKUX
3a00sieBaHM YeIoBeKa.

JdeMoHcTpanum:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmumer w  cxembl: «MOHOTMOPUAHOE  CKpEIIUBAaHUE U  €T0
[UTOT€HETUYECKasi OCHOBa», «3aKOH PACHICIJICHHUS M €ro LMUTOTeHETHYecKas
OCHOBa», «3aKOH YHCTOTBI TamMeT», «JurubpuaHOoe  CKpEIIUBaHHEY,
«lluTomoruyeckne OCHOBBI  JUTHOPUIHOTO  CKpEIHIMBaHus», «Meios»,
«B3aumoneiicTBue ajuieNbHBIX TE€HOB», «I['€HeTHYecKue KapThl pPacCTEHUH,
KUBOTHBIX U YeJOBEeKa», «l'eHeTHKa moja», «3aKOHOMEPHOCTH HAaCJIEIOBaHUS,
CUEIJIEHHOTO0 ¢ TmojoMm», «KapuoTumbl 4YenoBeKa M IKUBOTHBIX», «Buabl
U3MEHUYMBOCTHY, «MoaudukamoHHas U3MEeHYUBOCThY, «Hacnenosanue pesyc-
dakropa», «I'eneTuka rpymni KpoBu», «MyTallmoHHasi ”3MEHUYHUBOCTHY.

O6opynoBanue: MoJenu-anruiuKanuu «MOHOTHOPUIHOE CKPEIIMBAHUE,
«Henomnoe pomuuupoBanue», «JurnbpumgHoe ckpemniuBanue», «llepexpécr
XpOMOCOM», MUKPOCKON M MuKpormnpenapaTt «Jpozoduna» (Hopma, mytanuu
(bopMBI KPBITILEB M OKPACKH TeJla), TepOapuii «I"opoxX moceBHOM.

JlabopaTopHble H MpakTH4YecKHe PadoThI:

Jlabopatopnas padota Ne 5. «M3ydenue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopHass pabora Ne 6. «M3yuenue  mMoauUKAITMOHHON
M3MEHYHMBOCTH, [IOCTPOCHUE BAPUALIMOHHOTO PSAIA U BAPUALMOHHON KPUBOW».

Jlabopatopnas pabora Ne 7. « AHanu3 MyTanuii y 1po30¢puiIsl Ha TOTOBBIX
MHUKPOTIpEnapaTax».

[Ipaktuueckast padora Ne 2. «CocTaBieHHE M aHAIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexkuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenexkuus Kak Hayka U MPOLECC. 3apOKIACHUE CEIEKIUU U TOMECTUKALIMS.
Yuenue H. WM. BaBwioBa 0 1EHTpax NPOUCXOXKICHUS U MHOrooopasus
KyJbTYPHBIX pacTeHHi. LIeHTpbI MPOUCXOKAECHUS JOMAIIHUX KUBOTHBIX. COpT,
IIOpOJIa, TAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBIi U MHAUBUIYAIbHBIA OTOOPHI
B CEJIEKI[MU PACTEHHI U >KUBOTHBIX. OIEHKA 3KCTepbepa. BIM3KopocTBEHHOE
ckpemBanue — UHOpuAMHT. Yucras nuHusg. CKpeuMBaHUE YHCTHIX JIMHUM.
['erepo3uc, nnu rubpunnas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPHUIUHT.
Otpnanénnas rulOpuauzanus W e€ ycnexu. VcKkyccTBeHHBIM MyTareHes u
NOJIyYEHUE TMOTUIIIONA0B. JIOCTHIKEHHMS CEJIEKIUMU PACTEHUM, >KMBOTHBIX WU
MUKPOOPTaHU3MOB.

buorexHonorus Kak orpacib IPOU3BOACTBA. ['€HHAs MHXKEHepus. DTarlbl
co3ganusi pexkomOunantHoit JJHK u TtpaHcrennsix opranuzmoB. Kierounas
uHxkeHepusa. KnetouHble  KydapTypbl. MHKPOKIOHAIBHOE  Pa3MHOXKEHUE
pacteHuil. KIlOHHpOBaHHWE BBICOKONPOAYKTUBHBIX CEJIBCKOXO3IUCTBEHHBIX
OpraHu3MOB. OJKOJOrM4YecKkue u stuyeckue mpodiembl. MO — reHeTudecku
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. 1. BaBuiio, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuupel u cxembl: Kapta «lIeHTpBI MPOUCXOKACHUS U MHOro0Opasus
KyJIbTYpHBIX pacTeHuin», «llopoasl moMamHMX KUBOTHBIX», «Copra
KyJIbTYPHBIX pacTeHuit», «OtnanéHHas rudbpuauzanus», «PaboTel akamemuka
M. @. Usanosay, «lloaumnongusy», «O0beKTH OMOTEXHOIOTUNY», «KiaeTouHble
KyJbTYpbl W KIOHHpOBaHue», «KOHCTpyHpoBaHME€ U TEPEHOC T'E€HOB,
XpOMOCOM.

ObopynoBaHue: MyJSDKM IUIOAOB M KOPHEIJIONOB JTUKUX (opM U
KyJIbTYpPHBIX COPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHbBIE PACTCHUS.

JlabopaTopHble H MpaKkTH4ecKHe padoThI:

Okckypenss «OCHOBHBIE METOJbI M JOCTH)KEHMS CEJIEKIIMM PAaCTEHUN WU
KUBOTHBIX  (HA  CEJIEKIMOHHYIO  CTaHLMUIO, IIJIEMEHHYIO depmy,
COPTOMCHBITATENbHBIA yY4acTOK, B TEINIMYHOE XO3SICTBO, J1a0OPATOPHIO
arpOyYHHBEPCUTETA WIM HAYYHOI'O LIEHTPA)».

11 KIIACC

Tema 1. DBoJIOIIMOHHAA OMOJIOTHS.



[Ipennochliku BOZHUKHOBEHUSI 3BOJIOIMOHHOW TEOPUH. DBOIIOLMOHHAS
Teopus U €€ MecTo B OMOJoruu. BiinsiHUEe 3BONIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa 3BONONMU. [lameoHTONOrMYECKUE: MOCIEN0BATEILHOCTD
MOSIBJICHUSI BUJIOB B TMAJICOHTOJOTHMUECKON JIETOMHUCH, TMEPEXOJHbIE (HOPMBI.
buoreorpadguueckue: cxonctBo W paznuuue (GayH U (GIop MaTepUKOB U
OCTpPOBOB.

OMOpUOIOTUYECKHUE: CXOJCTBA W Pa3Iu4usi 3MOPHOHOB pPa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHbIC,
pPyIUMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMUECKUX MyTel y Bcex
OpraHU3MOB.

OpomtoniionHas teopusi Y. JlapBuHa. IIpenmnochuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBMKYIIME CHIIBI DBOJIIOIMU BUJIOB 10 JlapBuHY (M30BITOYHOE
pa3MHOXXECHHUE npu OTPaHUYEHHOCTHU pecypcos, HeolpeeEHHas
U3MEHYMBOCTh, O0pb0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas teopust 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JBrxyiue cuibl ((hakTopbl) BOJIOLMH BUIAOB B IpUpoAe. MyTalmoOHHBIN
nporecc ¥ KOMOMHATUBHAST U3MEHYUBOCTh. [lomynsiiinoHHbIE BOJHBI U Apend
reHoB. M30s1us U MUrpamnusi.

EcrectBennsiit orbop — Hampabistonii  gakrop 3o, Dopmbl
€CTEeCTBEHHOTO 0TOOpAa.

[Tprcnoco6IeHHOCTh OPraHM3MOB KakK pe3yibTaT ABOMIOIUHU. [Ipumepbl
IPUCTIOCOOJIEHUH Y OpraHu3MoB. ApoMopd 036l U UINOAJaNI TAIIHH.

Bun wu BumooOpaszoBanme. Kpurepuum Buma. OcHOBHbIE (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomtonusi. Dopmbl  sBoMIONMK:  (prIeTHYECKass, JUBEPTEHTHAS,
KOHBEPIreHTHasl, mapajuienbHas. HeoOpaTuMocTh HBOIOINH.

[Ipoucxoxnenue oT HeCIelaIu3upOBaHHBIX MPEIKOB.
[Iporpeccupyroias cnenuanu3anus. AJanTUBHAs pagualus.

JdeMoHCcTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkenb, @. Mromiep, A. H. Ceep1ios.

Tabmuupl u cxembl: «Pa3BuTue OpraHUYecKOro wmupa Ha 3emiiey,
«3apoAbIld TO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopmMbl OOpHOBI 32



cyumecTtBoBanue», «EctecTBeHHBII  0TOOpPY», «MHOroobpasmue  COpTOB
pacTeHun, «MHoroob6pasue opox KUBOTHBIX), «ITonymsauuny,
«MyTanonHasi ”BMEHUUBOCThY, «ApoMopdo3bl», «Maunoagantanuuy, «O0mmas
JnereHepamus», «JlBmxymue cuibl 3Bosrounny, «Kapra-cxema MapuipyTa
Iy TELIECTBUS 4. apBunay, «bopnda 3a CYLLIECTBOBAHUEY,
«IIpucnoco0neHHOCTh OpraHu3sMoBy», «l'eorpaduyeckoe BUAO0OpPa30BaHUE,
«IKOJIOTrMYECKOE BUA000pa30BaHUEY.

O6opynoBaHue: KOJJIEKIHUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPAaCKH,
HaOOp TUIOAOB U ceMsiH, KoJuleKius «lIpuMepbl 3alIUTHBIX NPUCTIOCOOTIEHUN Y
KUBOTHBIX», MOJieSIb «OCHOBHBIE HAINpaBJIEHUS 3BOJIOLUNY», 00bEMHAS MOJIENb
«CTpoeHHE TOJOBHOIO MO3Ta TO3BOHOYHBIX.

buoreorpaguueckass kapra Mupa, Kojuiekuus «Dopmbl COXpPaHHOCTH
MCKOTIA€MbIX >KUBOTHBIX M pacTeHHi», Mozenb ammiukainus «llepexpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Pa3Butue HacekoMmoro», «Pa3zButue
JSATYUIKA», MUKpomnpenapat «J{po3oduna» (Hopma, MmyTanuu (opMbl KPbUILEB U
OKpPACKH TeJa).

JlaGopaTopHble M MpaKTH4YeCKUE PAdOThI:

JlabopatopHas pa6ora Ne 1. «CpaBHeHHEe BUIOB 1O MOP(HOIOrHIECKOMY
KPUTEPHUION.

JIaGopatopnas pabota Ne 2. «Onucanue npucnocoOIeHHOCTH OpraHu3Ma
U €€ OTHOCUTEIIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE€ MPENICTABICHUS O 3apPOXKICHUM XKU3HU. HaydyHble rUnoTE3bl
BO3HUKHOBEHUS >KM3HU Ha 3emie: abuoreHe3 W MaHCIepMus. XUMHUYECKas
HBOMIOIMSI. AOMOTEHHBI CHUHTE3 OPraHUYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OKCIEPUMEHTAIIBHOE MOJTBEPKJICHHE XHUMHUYECKOW 3BoJonuu. HauanbHble
sTambl Omonormueckorr sBomtonuu. ['wmmoresa PHK-mupa. dopmupoBanue
MeMOpaHHBIX CTPYKTYP ¥ BO3HUKHOBEHHE MPOTOKJIECTKU. [lepBbie KIETKH U WX
sBoJOLMsA. POPMUPOBAHUE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emiie o 3pam u nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [laneo3olickas 3pa u €€ mepuoAbl: KEeMOPHICKHUIA,
OPZIOBUKCKHH, CUITYPUNCKUI, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHUH.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaitHo3olickass 3pa W €€ TepHoabl: MaJCOrCHOBBIA, HEOTCHOBBIM,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa U Ie0JIOTHYECKUX MporeccoB. OCHOBHBIE ATaIIbI
ABOJIIOIIMU PACTUTENBHOIO U KMBOTHOIO Mupa. ApoMopd03bl y pacTeHUH U
*KUBOTHBIX. [l0osiBIIEHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

Cucrema OpraHM4ecKOro MHpa KaK OTpaK€HHE HBOMIOUMH. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMSL ~ 4YEJIOBEKAa.  AHTPONOJOTHS  Kak  Hayka.  PasBurtue
NPEACTABIEHUM O  TNPOUCXOXKICHUU  YEJIOBEKa. MeToapl  M3y4YEHHUS
anTpornoreHe3a. (CxoactBa M pa3auyusl  4YEJOBEKA M KUBOTHBIX.
CucTeMaTHYECKOE MOJI0KEHUE YEIOBEKA.

JBuwxymue  cunsl  (pakTtopsl) — aHTpomoreHeza.  HacnenctBeHnHas
U3MEHUYMBOCTh M €CTeCTBEHHBIM 0TOOp. OOIIEecCTBeHHbI 00pa3 KU3HH,
U3FOTOBJIEHUE OPYIAUN TPY1a, MBILJIEHUE, PEYb.

OcCHOBHbIE CTaJIUM W BETBH DBOJIIOLIMU YEJIOBEKAa: aBCTPAJIONUTEKH,
Yenosek yMmenbld, YenoBek NpAMOXOIAIIMN, YenoBeK HeaHAEPTAIbCKUU,
UYenoBek pa3ymHblii. HaxolKu HCKONAeMbIX OCTAaTKOB, BPEMsI CYILIECTBOBAHUS,
00J1acTh pacnpocTpaHeHus, 00bEM roOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHSL.

Yenoeueckne packl. OcHOBHbIE OOJbIIME€ pachkl: €BpPOMNEOUTHAs
(eBpasmiickasi), HErpo-aBCTpaJiOMAHAs (dPKBaTOpUAIbHAs), MOHTOJOMIHAS
(a3maTcko-amepukaHckas). UepTbl NPUCIOCOOJEHHOCTH — IpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCJIOBHUSAM CYIIECTBOBaHMs. EIMHCTBO YEIOBEUECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

IHoptpetsi: ®@. Penn, JI. [lactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabnuue! 1 cxeMbl: «Bo3nnkHoBenne CoJHEYHOM CUCTEMBI», «Pa3Butie
opraHuyeckoro wmmupa», «PactutenbHas kieTtka», «KuBoTHas KieTkay,
«IIpokapuotnueckas kieTka», «CoBpeMEeHHasi CUCTEMa OPraHUYECKOTr0 MUPay,
«CpaBHEHME aHATOMHYECKUX YEPT CTPOCHUS YEJIOBEKA U YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTMUECKUX HAaXOJIOK TMPEIKOB
COBPEMEHHOI'0 4YelIoBeKay, «/[peBHenmue moan», «/pesnue moan», «llepsbie
COBPEMEHHBIE JTIOIN», «HenoBeuecKne paco».

O6opynoBanue: wmymspku — «IIpoucxokaeHue  demoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHAEepTalblla, KPOMAHBOHIIA), CICNKU WIIU
M300paKEHNUS KaMEHHBIX OpPYAHMA TEPBOOBITHOTO YeNOBEKa (KaMHU-YOMIEPHI,
pyoumna, ckpebia), TEOoXpoHOJOTrHYecKas Tabnuma, KoJJIeKIus «DopMbl
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUI.



JlabopaTopHble U NpaKTHYeCKHe PadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHue MCKonaeMbIX OCTATKOB pPacTEHUN
Y )KUBOTHBIX B KOJUIEKIUSIX).

DKcKypeus «IBOMIOLUS OPraHMYeCKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WK KpaeBeIueCKUil My3eil).

Tema 3. Oprann3mMsbl 4 OKpY:KawIiuas cpeaa.

OKoJIOTMSl Kak Hayka. 3aJadyd W pasfeiabl  JIKOJOTMU. MeTonbl
AKOJIOTUYECKUX MCCIEIOBAHUN. DKOJIOrMYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YEJI0BEKA.

Cpenbl 06UTaHMsI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/AYIIIHAS, TOUYBEHHAS,
BHYTPUOpPTraHW3MEHHAs.

Okonornyeckue Qakropsl. Knaccudukanus skogoruyeckux (HakTopoB:
abnotnyeckue, OMOTHYECKHME M AaHTPOMOTeHHbIE. JlelicTBHE H3KOJIOrHYECKHX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (bakTopbi: CBET, TEMIIepaTypa, BJIAYKHOCTb.
®oronepuoausm. [IpucrnocoOieHns OopraHu3MOB K JCHCTBUIO aOMOTHYECKHX
¢daktopoB. buonoruyeckre puTMBI.

buortuueckue  ¢akropel. Buasl OMOTHYECKMX  B3aUMOJCHCTBHIA:
KOHKYPEHIIUS, XHUIIHUYEeCTBO, cuUMOMO3 u ero @opmel. [lapazutusm,
KooTepanus, MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeUTpanu3M. 3HaueHHe OUOTHUYECKHX B3aMMOJEUCTBHUMA IS
CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XApaKTepPUCTHUKUA NONyJsiquu. OCHOBHBIE TMOKa3aTENH
HOMYJISALMKU: YUCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPHUPOCT,
murpanus. J[nHaMuka YucICHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdemoncTpanum:

[Toptpetsi: A. I'ymOoapaT, K. @. Pynwe, O. ['ekkensb.

Tabnuier u cxembl: kapta «IIpupogasie 30Hb1 3emun», «Cpeasl oOuTaHus
opranuzMoBy», «®Doronepuoguzm», «llomynsaunm», «3aKOHOMEPHOCTH pPOCTa
YHCIICHHOCTH TOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumensie memmy.

JlaGopaTopHble M IpaKTHYecKUe padoThbI:

Jlabopatopnas padota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHHMA
W3 Pa3HbIX MECT OOUTAHUS.

JlaGoparopnass pabora Ne 4. «BiusHHE cBeTa Ha POCT W Pa3BUTHE
YEPEHKOB KOJICYCa».



[Ipaktuueckas padbora Ne 2. «llomcuér miIoTHOCTH NMOMYJSAUMNA Pa3HBIX
BUJIOB PACTCHUI».

Tema 4. Coo01iecTBa M 3KOJI0rMYECKHE CUCTEMBI.

CoobmiecTBO opranu3MoB — O6uoreHo3. CTPYKTYpbl OHOIIEHO3a: BUJI0Bas,
MPOCTpaHCTBEHHast, Tpoduyeckass (mumieBas). Buabl-nomuHaHThl. CBs3U B
OuoLIeHO3E.

DKoJIoru4eckne cucteMbl (dKocucteMbl). [loHsiTHe 00 »KOCHCTEME U
ouoreorieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTHI JKOCUCTEMBI: MPOIYIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemeCTB U TMOTOK JSHEPrUu B
skocucteme. Tpoduueckue (MUIEBbIE) YPOBHU dKOCUCTEeMBI. [IumieBbie nenu u
cetu. OCHOBHBIE TIOKa3aTelud JSKOCHCTEMbl: Ouomacca, MPOAYKIIHS.
DKOJIOTMYECKUE MUPAMUIbI: TPOAYKIIUU, YUCIECHHOCTH, Onomacchl. CBOWCTBa
HKOCUCTEM: YCTOMYUBOCTH, CAMOPEryJsiius, pa3putue. CyKieccus.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p W peEK. OKOCHCTEMA
XBOMHOT'O WJIM HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTeHHBIE  JKOCHUCTEMBI. ATpPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X031MCTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak (akTop ycTOWYMBOCTH dKocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemecTBo U ero QpyHkiuu. OcobeHHOCTH OHochephl Kak
rJI00aIbHON 3KocHucTeMbl. J[MHaMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopotsl BemiecTB U OHMOTEOXMMHUYECKHE IUKIBI DJIEMEHTOB
(yrnepona, azora). 30HaANBHOCTH OMochepbl. OCHOBHBIE OUOMBI CYIIIH.

YenoBeduectBO B Omochepe 3eMin. AHTPOIOreHHBbIE HW3MEHCHHUS B
ouochepe. ['modanbHbIE SKOTOTUYECKHUE TPOOITEMBI.

CocyiecTBoBaHue PUPOJIBI u YeJI0BEYECTBA. CoxpaHneHue
OouopazHooOpa3usi Kak  OCHOBa  yCTOMYMBOCTH  Oumocdepsl. OcHOBa
pallMOHAJILHOIO YIpPaBJI€HUS MPUPOJHBIMH PECYpPCAMU M HUX HCIOJIb30BaHHUE.
JlocTrxeHus: OMONIOTUY U OXpaHa MPUPOIBIL.

JdemoncTpanum:

[Moptpetst: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuter u cxemsbl: «[lumessie menmn», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«ITpupoansie coolmecTBay, «llenmu nmutaHus», «IKOIOTHYECKAS MHUPAMHIA,
«buocthepa u uenoBek», «IKocHCTEMa MIMPOKOJUCTBEHHOTO  Jiecay,



«JKocuctemMa XBOWHOro Jieca», «buoleHo3 BogoéMa», «ATPOLEHO3Y,
«lIpuMepHbIE AHTPONOTEHHBIE BO3LAEHUCTBUS Ha NpuUpony», «Baxnenmue
WCTOYHMKH 3arps3HCHUS] BO3/lyXa M TPYHTOBBIX BOJ», «I[louBa — BaxkHeimas
coctapisomas ouocdepo», «DakTopel Aerpaganuu mnousy, «llapHUKOBBIN
ahdexr», «DakTopbl PaJTMOAKTUBHOrO 3arpsizHeHHs Ouocdeps», «OOmas
CTpykTypa O6uochepr», «PacnpocTtpanenue xu3Hu B 6uocdepey, «O30HOBBIN
skpan Ouocheps», «Kpyroopot yriaepoaa B 6uocheper», «KpyroBopor azora B
PUPOE».

O6opynoBaHue: MojeIb-aNTIIUKAIUs « TUMMYHbIe OMOILIEHO3BI», repoapuit
«PactutenbHble  cooOmiecTBa», Kosuiekuuu — «buoneHos», «Bpenurenu
BOKHEUIIINX CEJIBCKOXO3IMUCTBEHHBIX KYJIbTYp», TepOdapuu U KOJUIEKIUU
pacTeHui M >KMBOTHBIX, TPUHAJJICIKAIINE K PA3HBIM SKOJIOTHYECKUM TpymIam
onHoro Buaa, KpacHas xkuura Poccuiickoit ®denepamnuu, H300paKeHUS
OXpaHsIEMbIX BUJOB PACTCHUHN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IPOI'PAMMBI 11O
BUOJIOTN HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYyYaIIIUMHUCA MPOrpaMM CpeaHero oO0mero oOpa3oBaHUS:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JTUUHOCTHBIX pe3ylabTaTOB OCBOCHMS Npeamera «buonorus»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKON TPakAAaHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJTbHOCTH U CaMOOTIPENICIICHUIO, HAIMYWE MOTHBAIUU K OOYyUCHHIO
OMoJIOTHH, 1IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUMN TUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYUECKUX TpaauLIMi  pa3BUTHUSA
OMOJIOTMYECKOTO  3HAaHMS, TOTOBHOCTh U  CIOCOOHOCTh  OOYYarOUIUXCS
PYKOBOJACTBOBATbCS B  CBOEM  JAEATENBHOCTH  II€EHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMH, MPUCYIIMMH CUCTEME OMOJIOTHYECKOTO 0Opa3oBaHUs, HaUYHE
HKOJIOTHYECKOTO TMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LEJIM M CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpenMeTa «buonorus» IOCTUTarTCs
B €IUHCTBE Yy4eOHOW M BOCIHUTATEIHHOM MNESITEIHHOCTH B COOTBETCTBHU C
TPaAULMOHHBIMU POCCUHCKHUMHU COLMOKYJIbTYPHBIMH, HUCTOPUUECKUMH H
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, PUHITHIMUA B OOIIIECTBE NIPABUIAMH U
HOpMaMH TIOBEICHMsI W  CIOCOOCTBYIOT  IpoIleccaM  CaMOIIO3HAHUA,
CaMOBOCIIMTAHUSI U CAMOPAa3BUTHs, PA3BUTHS BHYTPEHHEW IO3ULUH JIUYHOCTH,
MaTPUOTH3MA, YBAXKEHUA K 3aKOHY M IIPABOIOPANIKY, YEJIOBEKY TpyAa H
CTapiieMy TIOKOJCHUIO, B3aWMMHOTO YBa)KEHHUs, OEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJIEAUIO W TPAJAULUAM MHOTOHAIMOHAIBHOIO HApoJa
Poccuiickoit @enepannu, NpUpoIe U OKPYKAIOIIEH Cpee.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHHUS yueOHOro mnpeamera «buonorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaThCSI CHOPMUPOBAHHOW BHYTPEHHEW TMO3WIMEH JIHMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIMX TPAJUIMUOHHBIM IEHHOCTSIM POCCHUHCKOr0o OOIlecTBa,
paclIMpeHue >KU3HEHHOrO OIbITa W ONbITA JEITEIBHOCTH B IPOLECCE



peanu3alry OCHOBHBIX HAIPABJICHUM BOCIUTATENIBHOM AEATEIBHOCTH, B TOM
YHUCJIE B YACTH:
1) rpa:k1aHCKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MIMHM  OOyyaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOr0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOA3aHHOCTEH, YBa)KCHHE
3aKOHA Y TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW [IESITEIBHOCTU MPU CO3AAHUU
y4eOHBIX TPOCKTOB, PEIIEHUN YUECOHBIX U MO3HABATEIbHBIX 33/1a4, BHITIOJHECHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpENEsaTh COOCTBEHHYIO TMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

yYMEHHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C Pa3HBIMHU YOCKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMHU
U COLUAIIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJHEHUS
yueOHBIX, MO3HABATEIbHBIX U HCCIEIOBATEIbCKUX 3aa4, YBaKHUTEIBHOIO
OTHOIIEHUS K MHEHHIO OIMOHEHTOB MpPH OOCYKJIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COIePKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUNCKOU rpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTHU IEpE]
Ponunou, ropmoctu 3a cBOM Kpal, CBOKO PoauHy, CBOM SI3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHUWE K IPUPOJHOMY HACICIUI0 M MaMATHUKAM
MPUPOABI, NOCTMKEHUSIM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
TpyAe;

CIIOCOOHOCTh OIEHWBATHh BKJIAJ POCCHUUCKHMX YYEHBIX B CTAHOBIICHHE H
pa3BUTHE OWOJOTWH, MOHUMAaHUS 3HAYCHHsS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujenHas yoexK1EHHOCTb, TOTOBHOCTh K CIIYXKEHHIO U 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOT0O MTOBEICHNUS;



CIOCOOHOCTh OIICHUBATh CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTENISIM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O NPUHSATHS LIEHHOCTEW CEMENHOW KU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAHHUE HMOIIMOHAIBHOTO BO3JACHCTBUS IKWUBOW TMPUPOABI H €€
IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKCHHUIO B Pa3HBIX BHJAaX MCKYCCTBA, CTPEMIICHUE
IPOSIBJISATH KAa4€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢pusuyeckoro BocnuTaHusi, GOPMUPOBAHNS KYJIbTYPHI 310POBbS H
IMOIMOHATBLHOTO 0JIArONmOJIyqus:

NMOHUMAHUE W peanu3alus 3J0pOBOTO M 0Oe3omacHOro obpasa KU3HH
(3mopoBoe  mHUTaHWE, COOJIOJACHUE THUTHMEHUYECKUX TIpaBUI U HOPM,
cOQJIaHCUPOBAHHBI PEXHUM 3aHSATUH M OTAbIXa, peryjspHas Quanyeckas
aKTUBHOCTB), OEpPEeXHOr0, OTBETCTBEHHOIO MU KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAHHUE LEHHOCTH TMpPaBWJI WHIAWBHUAYAJbHOTO U KOJUIEKTUBHOTO
0e30macHOro0 TMOBEACHUS B CHUTYalMSX, YIPOXAIOIMIUX 3J0POBBI0O U >KU3HH
JIIO/CH;

OCO3HAHHWE  TMOCJHEACTBUA W HENPUATHUS  BPEIHBIX  MPUBBIUEK
(yrmoTpebieHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0JII00HE;

FOTOBHOCTh K aKTMBHOM AEATEIIBHOCTU TEXHOJOTMYECKOM M COLHUAIBHOMN
HaIpaBJIEHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJILHO BBIMIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEeC K pa3nudHbiM chepam mpodecCHOHATBHON JesSTETBHOCTH,
YMEHHUE COBEPIATh OCO3HAHHBIN BHIOOp OymyIiei mpodeccruu u pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

FOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUIO U CcamMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU;

7) 3K0JOrn4eCcKOro BOCIIMTAHMS:



AKOJIOTHYECKHU L€IecCO00pa3HOe OTHOUIEHUE K MPUPOAE KaK HMCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJIOTMYECKOM KYJIBTYpbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKH MX BO3MOXHBIX TOCIEACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HAaHME II100aJIBHOTO XapakTepa dKOJIOTMYEeCKUX MpoOjeM U MyTel ux
pelieHus;

CIOCOOHOCTh HCMOJIb30BaTh MPUOOpETaeMble TPU H3YYCHUU OUOJIOTHUU
3HAHUS W YMEHHUS TpPH pelIeHuHd TpoOJieM, CBSI3aHHBIX C pallMOHAJIbHBIM
OPUPOIOIOJIb30BaHUEM  (COONIOZICHHE TpaBUJI TOBEJIEHUS B  NPHUPOJE,
HAIpaBJIEHHBIX HA COXPAaHEHHWE PABHOBECHS B DKOCHUCTEMAaxX, OXpaHy BHUIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HEMPHUSATHE JICHCTBUM, TPUHOCSIINX BpPEI OKpYKaroIei
PUPOTHON cpejie, YMEHUE MPOTrHO3UPOBATH HEOJATONPUITHBIC YKOJIOTUUECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEHCTBUHN U TIPEJOTBPAIIATh UX;

HaJU4YMEe Pa3BUTOTO  HDKOJOTUYECKOTO  MBIIUICHHS, JKOJOTHYECKON
KyJIbTYpbI, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpPaBI€HHOCTH, YMEHUS
PYKOBOJCTBOBAThHCS UMHU B MO3HABATENIBHOW, KOMMYHUKATUBHON U COIIMATBHOM
OpakTUKE, TOTOBHOCTM K Yy4YacTHIO B IPAKTUYECKOM JEATEIbHOCTH
AKOJIOTUYECKOI HAIlPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O HA JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B IMOJHMKYJIbTYPHOM
MUpE;

COBEPIICHCTBOBAHUE S3bIKOBOW M YUTATEIbCKOW KYJIbTYphl KaK CpPEICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbBMU U NMO3HAHUS MUDPA;

NOHMMaHWe CHenuPUKH OUOJIOTHMM KaK HAyKd, OCO3HAaHWUS €€ poiu B
(dbopMHUpPOBAaHUHN PANMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU 1IEJTOCTHOTO
MPEICTaBICHUS 00 OKpYKAroIIeM MUPE KaK O €IHMHCTBE MPUPOJIBI, YETIOBEKA U
oOIecTBa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEW W pelIeHUuH MmpodiieM
COXpaHEHHUs TPUPOHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJISI COBPEMEHHOW ITUBUITH3AIINN
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3/IaHUE TMEPCIIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peliaTh PECypCHble MPOOJIEMbI  Pa3BUTHUS
YeJI0BEUECTBA, MOUCKA MYTEW BBIX0JIa U3 TJI00AJbHBIX YKOJOTUUECKUX MPoOIieM



u oOecrnedyeHUs Mepexoda K YCTONYMBOMY pa3BUTHIO, PAIMOHAIBHOMY
WCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYCHUM OMOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIICHUST O0OIIEeH KyJIbTYphl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, Kak
COCTaBHOM  4YacTM  (YHKIMOHAJIbHOM  TPAMOTHOCTH  OOYYarolIUXCH,
dbopMupyemoii npu U3y4eHuu OMOJIOTHH;

MOHUMAHUE  CYIIHOCTA  METOJIOB  IO3HAHUS, HCIOJB3YEMBIX B
€CTEeCTBEHHBIX HAayKaxX, CIIOCOOHOCTHU HCIOJIb30BaTh MOJIydaeMbIe 3HAHUS IS
aHanau3a U OOBSICHEHUS SIBIICHUM OKPYKAIOIIETO MUPA U MPOUCXOASAIIUX B HEM
U3MEHEHUN, YMEHUE JeaTh 00OCHOBAHHBIC 3aKJIIOUEHUS] HAa OCHOBE HAy4YHBIX
(haKTOB ¥ UMEIOIINXCS TAHHBIX C HETBI0 TOJYYSHHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JIs
pelieHus mpooyieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IICHHOCTH HAYYHOW JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
MIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JICITEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HaHWI MO OMOJIOTHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble  pe3yibTaThl ~ OCBOCHHSI ~ y4eOHOTO  mpeaMera
«buonorus» BKIIOYAIOT: 3HAaYUMBbIe nJs1 (HOPMHUPOBAHUS MHPOBO33PEHUS
oOydJaoImuxcs  MEXAUCIHUIUIMHAPHBIE  (MEXIPEIMETHbIE)  OOIIeHAYy4YHbIC
MOHSITHSI, OTPAXKAIOIME IEIOCTHOCTh HAyYHOM KApTUHBI MHUpA U CHEIUPUKY
METOJOB TO3HAHUS, HCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO,
SHEpPrus, SBJICHHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHHUE, HAOIIOJECHUE, U3MEPEHHUE,
SKCOEPUMEHT U JPYIrHX), YHUBEPCAIIbHbIE yaeOHbIe JNEUCTBUS
(mo3HaBaTeNbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), OOECIICUYNBAIOIINE
dbopmupoBanue (yHKIIMOHATHLHON TPAMOTHOCTH U COIMATBHOW KOMTIIETEHITUU
0o0ydJaromuxcs, CHOCOOHOCTh OOyYaloImMXCS  HCIOJIb30BaTh  OCBOCHHBIC
MEXUCIMUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJIbHbIC
ydeOHbIe TIeUCTBHS B TO3HABATEIHLHON M COIMATILHOM MPaKTHKE.

MeranpenMeTHbie pe3ysbTaThl OCBOCHHUS MPOrpaMMbl CPEHETO OOIIero
00pa3oBaHus JI0JKHBI OTPakKaTh:



OBjiajeHne  yYHUBEPCAJIBLHBIMH  Y4eOHBIMH  NO3HABATEJIbHBIMH
AEeHCTBUSIMM:

1) 0a30Bble JTJOrHYeCKHe AeHCTBHS:

CaMOCTOSITeIbHO  (OPMYIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOT'O MBIIUICHUS
(ananu3a, cuHTE3a, CpaBHEHHUs, Kiaccudukanuu, 0O0O0OIIEHHs), PACKPHIBATH
CMBICT OHWOJIOTMYECKUX TOHATUN (BBIACTSATh HMX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITHSIMH);

OTIpeNeNATh 1LIeNU JACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JTOCTH)KEHUSI, COOTHOCUTH PE3YJIbTaThl JEATEIHOCTH C TIOCTaBJICHHBIMU
ETISIMU;

UCIIOJIB30BaTh OHMOJIOTMYECKUE TIOHATHS [JIsi OOBsicCHeHUs] (HaKTOB U
SIBJICHUM KUBOU MPUPOJIBIL;

CTPOUTH JIOTMYECKUE paCCYXJeHUsS (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBICHUAX, (DOPMYJIHUPOBATH BHIBOJBI U 3aKITFOUCHUS;

NPUMEHSATh  CXEMHO-MOJICNIbHBIE  CpeICTBAa Uil  MPEICTABJICHUS
CYILIECTBEHHBIX CBSA3€H W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKHX OOBEKTaX,
a Takke TMPOTUBOPEUMM pa3sHOrO poOAa, BBISIBICHHBIX B  Pa3IMYHBIX
UH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTeIBaTh IJIaH PEIICHHUS TPOOJIEMBI ¢ YUETOM aHajln3a UMEIOITUXCS
MaTepUalbHbIX U HEMaTEpUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€SITEIBbHOCTb, OILICHUBATH COOTBETCTBHUE
pe3yJIbTAaTOB LIEJISIM, OLICHUBATH PUCKH MOCIIEICTBUMN €SI TEILHOCTH;

KOOPJMHUPOBATh ¥  BBIIOJHATH pabOTy B YCIOBHSAX PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pPa3BUBATh KPEaTHUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe HCCIeA0BATENbCKUE TeHCTBHS:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIBLCKOM u MPOCKTHOMN
NESTENHHOCTH, HABBIKAMH  pa3pemieHusi mpo0ieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX
3a7a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB TTO3HAHUS,

WCIIOJIb30BaTh PA3IMYHBIC BHUBI JESITEIBHOCTH IO IMOJYYEHUIO HOBOTO
3HAHUS, €r0 HWHTEpIpeTaIuy, MPeoOpa30BaHUI0O U TMPHUMEHEHHIO B YYEOHBIX
CUTYyallMSAX, B TOM YHUCJIC TIPU CO3/IaHUN YUECOHBIX U COIUATBHBIX MPOEKTOB;



dbopMupoBaTh ~ HAyYHBIH  TUN  MBIIUICHUS,  BIAAeTh  HAy4YHOU
TEPMUHOJIOTUEH, KITIOUEBBIMU MOHITUSIMUA U METO/IAMU;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHON
NESATeIbHOCTU Y dKU3HEHHBIX CUTYaIUsX;

BBISIBJIATh MPUUYMHHO-CJICJACTBEHHBIC CBS3M W aKTyaJM3UpPOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEIICHUs, HAaXOJIUTh apryMEHTHI JJIsi JOKa3aTeIhCTBA
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEILICHHUS;

aHAJM3UPOBATh TIOJIYUYEHHBIE B XOJI€ peUIeHUs 3aJlaud pPe3yJIbTaThl,
KPUTHUUYECKH OIEHUBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH WU3MEHECHHE B
HOBBIX YCJIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISIThH 1EJICHANPABICHHBII MOUCK MEpPeHoca CPEACTB U CIOCOO0B
JEHCTBUS B MPOQPECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTHh 3HAHUS B MO3HABATEILHYIO M MPAKTUYECKYIO 00JIacTH
KU3BHEICATEITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE UJIEH, IIPEJIaraTh OPUTMHAIIbHBIE TIOJIXO0/IbI U PEIICHNUS,
CTaBUTH IPOOJIEMBI U 3a]1a4H, IOMyCKAIOU[ME aTbTePHATUBHbBIC PEIICHHUS.

3) paboTa ¢ uHpopManmeii:

OpUEHTUPOBATHCS B PA3IUMYHBIX HCTOYHMKAX HWHGMOpMaruu (TeKcTe
y4eOHOro 1MOocoOMs, HAay4HO-NIOMYJISIPHOW  JUTeparype, OHOJOTUYECKUX
CJIOBapsiX M CIPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax AaHHBIX, B WHTepHeTe),
aHANMM3UPOBATh HH(OpPMAIUIO PA3TUYHBIX BHIOB U (GOPM IMPEACTABICHUS,
KPUTHYECKHU OLICHUBATH €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUHBOCTH;

bopMyIHpOBaThH 3aNPOCHl U IPUMEHSITh PA3JIUYHbIE METO/bI IIPH TTOUCKE U
orbope Owuonornyeckor wuWHGOpPMAIMKM, HEOOXOAUMOW IS BBIOJHCHUS
y4eOHBIX 33J1a4;

pUOOPETaTh OMBIT MCIOIB30BaHMS WH(DOPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH, COBEPIICHCTBOBATh KYJbTYpPY AaKTHUBHOTIO  HCIIOJIb30BaHUS
Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMPATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
Oouonornyeckoit wmHbopMmaruu (cxeMbl, TpaduKku, gUATpaMMBbI, TaOJHUIIEI,
PUCYHKH U IPYTOE€);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KAyeCTBE CpEACTBA Mpu padoTe cC
Ouosiornuecko HMHQPoOpMaIMen: MNPUMEHSATh XUMHYECKUe, (Qu3nueckue u
MaTeMaTU4eCKUe 3HaKU U CUMBOJIbI, (hOpPMYIibl, aOOpeBUATYpy, HOMEHKIIATYPY,



WCIOJb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPENICTBA
HarJIsiTHOCTH;

BJIAJ€Th  HABBIKAMU  paclo3HaBaHMs W 3alUThl  WH(pOpManuw,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBJajieHNe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMU J1eHCTBUSIMH:

1) o0enue:

OCYIIECTBJISITh KOMMYHHMKallMM BO BceX cdepax KU3HH, AaKTUBHO
y4acTBOBaTh B JUAJIOT€ WM JUCKYCCHUHU IO CYIIECTBY OOCYXKIaeMON TEMBI
(ymeHue 3amaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKJEHHS OTHOCHUTEIIBHO
BBITIOJIHEHUS TIpeJjlaraeMoil 3a/lau, yUUThIBaTh MHTEPECHl U COTIAaCOBAHHOCTH
MO3UIIUKA IPYTHX YYACTHUKOB JHAOra WU JUCKYCCUH);

pacrio3HaBaTh HeBepOaJibHbIE CpEJCTBAa OOIICHUS, MOHUMATh 3HAYCHUE
COITMAIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUSI KOH(DJIMKTHBIX CHUTYaIlUM,
YMETh CMSITYaTh KOH(MJIUKTHI U BECTH MIEPETOBOPHI;

BJIAJIETh PA3JIMUYHBIMU CTIOCOOAMU OOIIEHUS U B3aUMOJIEHCTBHS, TOHUMATD
HAMEpPEHUsI JAPYTUX JIIOACH, TMPOSBISATh YBAXKHUTCIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOM GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,;

Pa3BEPHYTO M JOTUYHO W3JIaraTh CBOIO TOUYKY 3PEHUS C MCIOIb30BAHUEM
A3bIKOBBIX CPEJICTB.

2) coBMecTHAas AesSITeJIbHOCTD:

NOHUMAaTh W HCHOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW M
WHIUBUIYaJbHOH pabOThl TIPU  pEIIEHWH OHWOJOTHMYECKON  MpOOJIeMBI,
000CHOBBIBaTh HEO0OXOIUMOCTh PUMEHEHUS IPYIIIIOBBIX bopm
B3aUMOJICHCTBHS TP PEIICHUHN Y4eOHOH 3a/1a4u;

BBIOMpATh TEMATHKY W METOJIbI COBMECTHBIX JCHCTBUHN C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 Yi€Ha KOJUJIEKTHUBA;

OpUHUMATh I1€IM COBMECTHOM JESTEIbHOCTH, OpPraHU30BbIBaTh U
KOOPJIMHUPOBATh JIEMCTBUA MO €€ JNOCTHMIXKCHHUIO: COCTABJIAThH IUIAH JCHUCTBHM,
pacrpenensaTh pojau C YYETOM MHEHHUI YYaCTHHUKOB, OOCYXIaTh PE3YJIbTaThl
COBMECTHOM padoTHhI;

OLICHMBATh KA4ye€CTBO CBOETO BKJIAJa M KaXJIOr0 y4YacTHMKAa KOMaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE TPOEKTHI, OLEHUBATh HUJEU C MO3UIUU HOBU3HHI,
OpUTMHAIILHOCTHU, MPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBIISITh TO3UTUBHOE CTPATETUUECKOE TMOBEJACHUE B Pa3IUUYHBIX
CUTYyalUsiX, IPOSIBISITh TBOPUECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.



OBiaieHNe YHMBEPCAJTbHBIMH PEryJTHBHBIMHU ACHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBIABICHHUS MPOOJEM U HX
pELIeHHS B )KM3HEHHBIX U YU€OHBIX CUTYAITUSX;

BbIOMpATh Ha OCHOBE OWOJIOTMYECKMX 3HAHWUWA LENEBbIE UM CMBICIOBBIE
YCTAaHOBKH B CBOMX JIEUCTBUAX U MOCTYIKAX IO OTHOLICHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO ~ OCYILIECTBJISITh  ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBJISITH MPOOJIEMBbI, CTaBUTh W (POPMYJIHMPOBATH COOCTBEHHbIE 3aJaud B
o0pa3oBaTeIbHOM EATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH pEHIeHUs OpodieMbl € y4€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH];

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmIMpATh  paMKH  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

Jenatb  OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTb  ero,  Opartb
OTBETCTBEHHOCTbD 3a PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABICHUIO HIUPOKOW 3PYAUIIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTbh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQ/JI€Th HABBIKAMHM TIO3HABATEIBbHOW pedJIeKCHH KaK OCO3HAHUs
COBEpPIIACMBIX JCUCTBUA WM MBICIUTENIBHBIX IPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMM, UCTOIb30BaTh MPUEMBI peIICKCUU I OLIEHKU CUTYalluH, BbIOOpa
BEPHOI'0 pELICHNS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO INPUHUMAThH PELICHMS MO HUX
CHUKEHUIO;

IIPUHUMATh MOTHMBBI M apPryMEHTHl JIPYTHX IIPU aHAJIU3€ pPEe3yJIbTATOB
NEATEIIbHOCTH;

3) npuHATHE ce0s U APYTUX:

OPUHUMATh ce0sl, IOHUMAasl CBOU HEJOCTATKH U JOCTOUHCTBA;

IIPUHAMATh MOTHBBI W apryMEHTBl JIPYTMX IPU AHAINA3E PE3YIbTATOB
NEATEIIbHOCTH;



MPU3HABATH CBOE MPABO U MPaBO APYIUX HA OIINOKHU;
pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipenmertnble pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHoenupuyeckue Juisi y4eOHOro mpeaMera
«buonorus» HayuyHble 3HAHMS, YMEHHS U CHOCOOBI ACHCTBUI MO OCBOEHUIO,
UHTEpIpETallul U NpeoOpa3oBaHUIO 3HAHWM, BUIBI ACSATENBHOCTH IO
NOJIYyYEHUIO HOBOTO 3HAHMUS W TMPUMEHEHUIO 3HAHUU B PA3IMYHBIX y4eOHBIX
CUTyalusiX, a TAaKXKE B pPEalIbHbIX >XU3HCHHBIX CHUTYallUsiX, CBA3aHHBIX C
ouonorueil. B nmporpamMmMe mpeaMeTHbIE pe3yJbTaThl MPEACTaBICHbI MO roJlaM
oOy4eHUs.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMI O MecTe M poJu OHOJIOTHU B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHUHU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAy4YHOTO MHUPOBO33PEHUS, O BKIAJE
POCCUIMCKUX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHAIBHON TPaMOTHOCTH YeJIOBEKA JIJISl PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh CoAepKaHue OMOTOTHYECKUX TEPMHUHOB W TMOHATUM:
KU3Hb, KJIETKA, OPraHu3M, MeTa0oiu3M (OOMEH BEIIEeCTB W IMpEBpalllCeHHUE
SHEpPruu), roMeocTa3 (CaMOperysslus), ypOBHEBas OpraHHU3alMs KUBBIX
CUCTEM, CaMOBOCIIPOU3BEICHUE (penpoaykuusi), HAaCJIEJICTBEHHOCTb,
U3MEHYUBOCTh, POCT U PAa3BUTHUE;

yMEHHE u3JlaraTh OUOJIOTHYECKHE TeOopuHu (KJIETOYHAas, XPOMOCOMHasi,
MYTallMOHHAs, LEHTpajbHAas J0rMa MOJEKyJIspHOW Ouosnoruu), 3axonsl (I
Menpnensa, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 ueHTpax MHOrooOpasus u
MPOUCXOXKIEHUA KyJIbTypHbIX pacteHuid H. . BasuioBa), omnpenensirtsb
I'PaHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAI€Th METOAAMH HAYYHOT'O TIO3HAHUS B OMOJIOrMH: HAOJI0IeHNE
Y OIIMCAHHE JKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUM, OPraHU3aLMs U IPOBEACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTa, BBIABMKEHHE  THIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJYy HCCIEAYEMBIMU BEINYMHAMH, OOBSICHEHHE IOJYyYEHHBIX
pPE3yIbTaTOB, UCIIOIb30BAHHBIX HAYYHBIX ITOHATHM, TEOPUN U 3aKOHOB, YMEHHE
JieJaTh BBIBOJBI HA OCHOBAHUY ITOJIYYEHHBIX PE3YJIbTaTOB;



YMEHHE BBIJICIATH CYIIECTBCHHBIE IPU3HAKH BHUPYCOB, KJICTOK MPOKAPHUOT
U JyKapuoT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPTaHW3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB U MPEBPAICHUS YHEPTUHU B KIIeTKe, (DOTOCHHTE3A,
IJTACTHYECKOTO0 M JHEPreTHYECKOr0 OOMEHa, XEMOCWHTE3a, MHTO03a, MEio3a,
OIUTOIOTBOPCHMS, Pa3MHOKCHUS, WHIUBHIYAIHHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

yYMEHHE TIPUMEHSThH TOJYICHHBIC 3HAHUS IS OOBSICHEHUS OMOJIOTMYECKUX
IIPOIIECCOB U SBJICHUM, JUTSI IPUHSITHS IPAKTUICCKUX PEIICHUH B MIOBCETHEBHOU
KU3HA C TEIbI0 OOCCICUYCHHSI O€30MacHOCTH CBOCTO 370POBbS U 3J0POBBS
OKPYXAIOIUX JIFOJCH, COOJIOJCHUS HOPM TPaMOTHOTO TIOBEACHHS B
OKpYXarolel MPUPOIHON cpefie, MOHMMaHUuEe HEOOXOIUMOCTH HCITOJIh30BaHUS
JTOCTIKEHUH COBPEMEHHOW OMOJIOTHU W OHMOTEXHOJIOTHH IS PalliOHAIBHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHE peliaTh 3JIEMCHTApHbIC TCHETWYSCKHE 3ajJaud Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHME, CIEIJICHHOEC HACIICJJOBAaHUE, COCTaBISATH CXCMBI
MOHOTHOPHTHOTO CKpPEITUBAHUS VIS TIPEICKa3aHUs HACICJOBAaHUS ITPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIOJHATH JIA0OPATOpPHBIE M MPAKTUYECKHUE pabOThI, COOII0IATh
nmpaBuia mpu padbore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000pPYIOBaHUEM;

yMEHHE KPUTHYECKH OILIEHMBATh M MHTEPIPETUPOBATH HH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEp)KaHUs, BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS U3
pa3sIUYHBIX HCTOYHUKOB (CpeicTBa MaccoBOW HH(OpMaIuu, HAy4HO-
MOMYJISIPHBIE MaTEpHalibl), STUYECKUE aCHEKThl COBPEMEHHBIX HCCIICIOBAaHUHN B
OHOJIOTHH, MEIULIMHE, OMOTEXHOJIOT U,

yMEHHE CO3/7aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass OMOJOTHYECKYI0 HH(POpMANUI0 M3 HECKOJIbBKHUX HCTOYHHKOB,
IPaMOTHO MCTIOIH30BATh MOHSATUHHBIN anmapat OMOJIOTHH.

[IpenmeTHbIE pe3ynbTaThl OCBOCHHS yueOHOT0 npeameta «buonorus» ¢ 11
Klacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MeECT€ M POJU OHWOJOTHH B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIIAJE
POCCHICKUX H 3apyOEKHBIX YYEHBIX-OMOJOTOB B pPa3BUTHE OWOJIOTHH,
(GYHKITMOHAIPHON TPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COACpKaHWE OMOIOTUYECKUX TEPMHUHOB W TIOHSATHM:
BUJI, TOMyJsuusi, TeHOMOHJ, SBOJIOLUMS, JBIXKyUUME CHIbl (PaKTOphI)



ABOJIIOLIHH, MPUCTIIOCOOJIEHHOCTh OpraHU3MOB, BUJI000pa30BaHueE,
AKOJIOTUYECKUE (PAKTOPBI, IKOCUCTEMA, MPOIYIIEHThI, KOHCYMEHTHI, PEAYLICHTHI,
LeNH MUTaHUS, YKOJOTUUecKas nmupaMuaa, OuoreoreHo3, ouocdepa;

yMEHHE u3JaraTb OHOJOTMYECKHE TEOpUHU (IBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUsl SBOJIOLMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apoapimeBoro cxoactea K. M. Bapa, uepenoBanus riaBHbIX HalpaBiIeHUN U
nytedt sBomonnu A. H. CeseprioBa, yuenusi o 6uochepe B. 1. Bepuanckoro),
OTPENIEeNATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BJIaIeTh METOAaMHU HAyYHOTO NTO3HAHUA B OUOJIOTUH: HaOJI0/IeHHE
U OTIMCAHUE KUBBIX CUCTEM, MPOIECCOB U SIBJICHUN, OpTaHU3alUsl U TTPOBEICHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIJBIJKCHHE  THUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXJY HUCCIEAYyeMbIMH BEJIMYMHAMH, OOBSICHEHHUE MOJIYYCHHBIX
PEe3yIbTAaTOB, UCIOIL30BAHHBIX HAYYHBIX MOHATHM, TEOPUN U 3aKOHOB, YMCHHE
JienaTh BEIBOJIBI HA OCHOBAHUU TTOJTYUYE€HHBIX PE3YJIbTaTOB,;

YMEHUE BBIICIATh CYIIECTBEHHBIC MPHU3HAKKA CTPOEHUS OMOJOTHYECKUX
OOBEKTOB: BWJIOB, TOIMYJSIUMA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOreolleHO30B M JKOCUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACJIEICTBEHHOU
U3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30oBaHus,
IPUCTIOCOOJIEHHOCTH OpPraHU3MOB, JEHUCTBUS DKOJIOTMYECKHX (aKTOpOB Ha
OpraHu3Mbl, TIepeHOca BEIIeCTB W TOTOKa »JHEPruh B DIKOCUCTEMaX,
AHTPONOTEHHBIX HM3MEHEHUN B HKOCHUCTEMAax CBOEW MECTHOCTH, KPyroBOpOTa
BEIIECTB M OMOT€OXMMHUYECKHUX IIUKJIOB B Onocdepe;

yMEHHE PUMEHSTh OJYYCHHbIC 3HAHUS ISl OOBSICHEHUS OUOJIOTUYECKUX
IIPOLIECCOB U SIBIICHUU, ISl IPUHATUSA MTPAKTUYECKUX PEIICHUI B TOBCEHEBHOM
KU3HA C 1ENbl0 OOecrieueHrsi O€30MaCHOCTH CBOETO 370POBbS M 310POBbS
OKPYXAIOIUX JIIOeH, COOJIOJACHUS HOPM TPaMOTHOTO TIOBEJACHHS B
OKpYXalolel MPUPOTHON cpefie, MOHMMaHUuEe HEOOXOIMMOCTH MCIIOIh30BaAHUS
JNOCTHKECHUH COBPEMEHHOU OounoJioruu TS paLMOHAIBHOTO
MIPUPOJIONIOIB30BAHUS;

YMEHHE peliaTh JJIEMEHTapHble OWOJOTHYECKHE 3a/layd, COCTaBISATH
CXEMBbI MIEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIEMU MUTAHHUS);

yYMEHHUE BBINOJHATH J1a0OPATOPHbIE U MPaKTUYECKUE padOThl, COOIIOAATh
mpaBwiIa mpu paboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHWBATh W HMHTEPIPETHPOBATH HH(POPMAIIUIO
OMOJIOTMYECKOTO COJAECPKAHUSA, BKIIOYAIONIYIO TICEBJOHAYYHbIC 3HAHUS U3
pa3IUYHBIX HMCTOYHMKOB (CpeacTBa MaccoBOM HH(pOpMAlUU, HAYYHO-



MOMYJSPHBIC  MaTepHallbl), pacCMaTpUBaTh TJOOATBHBIC JKOJOTHUYECKHE
POOIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO37aBaTh COOCTBCHHBIC NMHCHBMEHHBIC M YCTHBIC COOOIICHWSI,
0000mass OMOJOTUYECKYI0 HH(OpMAIUI0O U3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO HMCIIOIL30BaTh MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
N KoanyecTBO 4acoB
DJIeKTPOHHbIE
n| HaumenoBanmue pasaesion (uudposbie)
Bceer Kourpouabsn | IIpakTHueck
/ | ¥ TeM MpOrpamMmbl o0pa3zoBarte/ibHbIE
0 ble padoThl ue padoThl
n pecypchl
bu6mmoreka [IOK
buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41c
292
bu6moreka [IOK
’KuBbie CHCTEMEBI U UX
1 https://m.edsoo.ru/7f41¢c
Opra"u3arus
292
. bu6moreka [IOK
XUMHUYECKUN COCTaB U
8 1 https://m.edsoo.ru/7f41c
CTPOEHHUE KIIETKH
292
bu6moreka [IOK
KuznenesTeabHOCTD
6 https://m.edsoo.ru/7f41¢c
KJIETKU
292
PasmHOXeHUE 1 bu6mmoreka [IOK
WHIAUBULYAIBHOE Pa3BUTHE 5 1 https://m.edsoo.ru/7f41c
OpraHu3MoB 292
bu6moreka [IOK
HacnencrBeHHOCTh M
8 1.5 https://m.edsoo.ru/7f41c¢c
M3MEHYMBOCTh OPraHU3MOB 20>



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

Cenexuusi opraHu3MoB.

bubmuorexa IJOK

3 https://m.edsoo.ru/7f41¢c
OCHOBEI OMOTEXHOJIOTHH
292
bubmnoreka LJOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41c
292
OBUIIEE KOJIMYECTBO 16

YACOB I10 ITPOT'PAMME



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

11 KJIACC

Ne Kosau4vecTBO 4yacoB
DJIEeKTPOHHbIE
HaumeHoBanue
(uudpossbie)
I | Ppa3aejioB U TeM KonTpoJbu IIpakTU4ecku
Bcero o0pa3oBaTejibHbIE
/ | mporpamMmsl bie padoThI € padoTbl
pecypcsl
n
S BOOLHOHHAS bubmnoreka [JOK
B 9 1 https://m.edsoo.ru/7f41cc7
Oomoorus A
Bo3nukHoBeHUE U bu6mmoreka [IOK
pa3BUTHE )KU3HU Ha 9 0.5 https://m.edsoo.ru/7f41cc7
3emie 4
OPraHI3MLL I bu6mmoreka [IOK
p 5 1 https://m.edsoo.ru/7f41cc7
OKpyXaroias cpeza 4
Coo0mecTBa u bubnuorexa [JOK
JKOJIOTUYECKHE 9 https://m.edsoo.ru/7f41cc7
CHUCTEMBI 4
bu6mmoreka [IOK
PesepBHOE Bpems 4 https://m.edsoo.ru/7f41cc7
4
OBUIEE KOJIMYECTBO
YACOB I1O0 36 0 2.5
I[TPOI'PAMME



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
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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
N KoauuecTBO 4acoB
DJIeKTPOHHbIE
JlaTa P
I T KonTpoub IIpakTuyec uugpoBbIe
eMa ypoka Bce H3y4eH
/ HbIE KHe . o6pa3oBaTellb
ro
L padoTbI padoThI HbIE pecypchl
bubnnorexa
IHOK
B https://m.edsoo.r
HOJIOTUS B CUCTEME HAYK 1
u/863e6122
https://m.edsoo.r
u/863e632a
MeTo bl TO3HAHUS )KUBOU
npuposl. [IpakTrdeckas
bubnuoreka
pabota Ne 1
LHOK
«Hcnonp3oBanue 1 0.5
a3JMYHBIX METOJIOB IIPU hitps://m.edsoo.r
P 7108 TP w/863¢6122
W3Y4YEHUU OMOJIOTUYECKUX
00BEKTOBY
bubnuoreka
buonornueckue cucTeMsl, HOK

MMPpOLECChI U UX U3YUCHUC

https://m.edsoo.r
u/863e6564



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

XUMHYECKUN COCTAB

Bubnunoreka

KIIeTKu. Boga u HHOK
MUHEDAIEHBLE COILI https://m.edsoo.r
p w/863e674¢

bubnunoreka
benku. CoctaB u cTpoeHue LIOK
OEJIKOB https://m.edsoo.r
u/863e6b72
depmMeHTh —
OMoJIOTHYECKIE
KaTaJlnu3aTopHhI. Bu6
JlabopaTtopnast pabota Ne 1 HoJoTexa
IHOK
«3yuenue 0.5
e —— https://m.edsoo.r
u/863e6b72
AKTUBHOCTH ()€PMEHTOB
(Ha mpuMepe aMuIIa3bl UITH
KaTaJiasbl)»
bubnuoreka
Vrinesoasl. JInnuael HOK
https://m.edsoo.r
u/863e6870
Bbubnuoreka
HyxiienHOBbIE KUCIOTHI. LIOK

ATOD

https://m.edsoo.r
u/863e6d5¢c



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

Hctopus u metoasl

Bubnunoreka

W3YYCHUS KIICTKH. HOK
Knerounas Teopus https://m.edsoo.r
u/863e6e88
Knerka kak nienoctHas
JKUBas CUCTEMa
Crpoenue
AYKAPUOTHYECKON KIIETKH.
Jlaboparopnas pabora Ne 2 BubImoTeKa
«M3ydeHne crpoeHus 1(0) %
KJIETOK PAaCTCHHH, 0.5 https://m.edsoo.r
YKUBOTHBIX, TPUOOB 1 u/863e6£10
OaxkTepuii o https://m.edsoo.r
MHKPOCKOTIOM Ha TOTOBBIX u/863¢e716¢
MHUKpOIIpenaparax u ux
OIIMCAHHEC
bubnmoreka
OOMeH BelIeCTB WA LHOK
MeTab0JIN3M https://m.edsoo.r
u/863e766¢
bubnmoreka
[HOK

®otocuHTe3. XEMOCHHTE3

https://m.edsoo.r
u/863e7c¢98



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

Bubnunoreka

DHepreTuyeckuii o0OMeH HOK
https://m.edsoo.r
u/863e7aae

JKn3HEeHHBIN UK KIETKH.

[enenue knetku. Mutos.
bubnnoreka

JlabopaTtopnast pabota Ne 3

«HabmroneHue Mutosa B 0.5 HOK

KJIETKaX KOHYHKA KOpEIKa hutpse m.cdsou.r
u/863e7dc4

JIyKa Ha TOTOBBIX

MHKpOIIpenapaTax»
bubnmmoreka

buocunres 6enka. Peakuus ITOK

MaTPUYHOTO CHHTE3a https://m.edsoo.r
u/863e796¢
bubnauoreka

Tpancnsanus — OMOCUHTE3 HOK

Oenka https://m.edsoo.r
u/863e796¢
bubauoreka

Hexnerounsie ¢hopMbl HOK

JKU3HHU — BHUPYChBI

https://m.edsoo.r
u/863¢e7540



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540

Bubnunoreka

HOK
@OopMBI PA3MHOKEHUS https://m.edsoo.r
OpraHu3MoOB u/863e81b6
https://m.edsoo.r
u/863e831¢
bubnuoteka
Meiios HOK
https://m.edsoo.r
u/863¢7f4a
OO6pazoBaHue U pa3BUTHE
MTOJIOBBIX KJIETOK.
Omo10TBOpPEHHE. bubnuoteka
JlabopaTtopnast pabota Ne 4 0.5 ITIOK
«3ydenne cTpoeHus ) https://m.edsoo.r
MOJIOBBIX KJIETOK Ha u/863e81b6
FOTOBBIX
MHKpOIIpenaparax»
bubnuoreka
NuauBunyansHoE ILIOK
pa3BUTHE OPTaHU3MOB https://m.edsoo.r
u/863e8436
I'enernka — Hayka o bubmmorexa
[HOK

HaCJICIACTBCHHOCTH U
U3MCHYNBOCTH

https://m.edsoo.r
u/863e8612



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH bubnuoteka
HacJIeIOBaHMUA IIPU3HAKOB. ]_[()K
MonorubpunHoe https://m.edsoo.r
CKpEIMBaHUE u/863e8878
JurubpuHoe bubnuoreka
CKpelIuBaHue. 3aKOH LIOK
HE3aBUCUMOI'0O https://m.edsoo.r
HacJIeI0BaHUs IIPU3HAKOB u/863e89a4
CuerieHHOE HacJIeJOBaHNe
npusHakoB. JlabopaTtopHas
pabota Ne 5 «M3yuenue

bubnunoreka
pe3ynbTaToOB

[HOK
MOHOTHOPHUIHOTO H 0.5

AEHGDILHOrO https://m.edsoo.r

AHTHOPIA /863e8c60
CKpEITUBAHUS Y
Jpo30¢ Il HA TOTOBBIX
MHKpOIIpenapaTax»

bubnuoreka
I'eneruka noima.

HOK

Hacnenosanue IIPHU3HAKOB,
CHCINICHHBIX C ITIOJIOM

https://m.edsoo.r
u/863e8¢60



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

N3MeHYNBOCTE.

Henacnencrsennas
W3MCHUYUBOCTb.
JlaboparopHas pabota Ne bubnmroreka
6. U3yuenue 0.5 HOK
MOAU(PHUKAITIOHHOM ' https://m.edsoo.r
M3MEHUYMBOCTH, u/863e8efe
MOCTPOEHHE
BapHUAITMOHHOTO psijia U
BAPHUALIMOHHON KPUBOI»
HacnencrBennas
W3MEHYUBOCTb. bubnuoreka
JlaGopaTtopnast pabota No 0.5 LHOK
7. «Ananu3 MyTanuii y ) https://m.edsoo.r
Ip030(HIIBI Ha TOTOBBIX u/863e8efe
MUKpOTpenaparax»
bubnuoreka
LHOK

I'eneruka yemoBeka

https://m.edsoo.r
u/863e8d78



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

PesepBHBIl ypOK.
O000611eH1E 110 TEME

3
) «HacnencTBeHHOCTE B 1
H3MEHYUBOCTh
OPraHu3MOBY
bubnunoreka
3 | Cenekius Kak HayKa U | ILHOK
2 MpoIieCC https://m.edsoo.r
u/863¢9214
bubnunoreka
3 MeToabI M HOCTHKEHUS OK
CEJIEKIIMU PACTCHUI 1 1 1
3 KHBOTHLLX https://m.edsoo.r
u/863e9214
bubnunoreka
3 | buorexHomorus Kak 3 LIOK
4 | oTpacib IpOU3BOJICTBA https://m.edsoo.r
u/863€9336
OBIIEE KOJIMYECTBO 16

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

N KoanyecTBO 4acoB
DJIeKTPOHHbIE
JlaTa P
I KonTpousb IIpakTuyec uugpoBbie
Tema ypoka Bce H3yYeH
/ HbIE KHe s oGpasoBareJb
ro
L padoTbI padoThI HbI€ pecypchbl
bubmmoreka
DBOJIOLMS U METOJIBI €€ | HOK
U3y4YEHUS https://m.edsoo.r
u/863ea20e
bubnuoteka
Uctopus pazputus
. LHOK
MpeACTaBICHUI 00 1
e — https://m.edsoo.r
1 /863¢9570
bubnmoreka
MuUKpO3BOTIOLMS 1 HOK

https://m.edsoo.r
u/863e9¢cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

[Tomymsanmst kak
JJIEMEHTapHas €AMHULA

bubnuoteka
BHJIA ¥ BOJIIOIHH.
HOK
JlaboparopHas pabora Ne 1 0.5
«CpaBHEHHE BHOB I10 hutps:m.edsoo.r
P A /86399¢6
MOP(hOTIOTHIECKOMY
KPUTEPUIO»
bubnuoteka
JIBrKyIIHE CHTIBI
I[IOK
(anemeHTapHbIe PAKTOPHI)
BOIOLLIIL https://m.edsoo.r
" w/863e9dad
bubnuoreka
EcrecTBennslit 0TOOD 1 €10 [IOK
hopmbI https://m.edsoo.r
u/863e9ed0
Pe3ynbTathl 3BOSIONUN:
MIPUCTIOCOOIEHHOCTh
OpraHu3MOB U
BHI000pa3oBaHUE. bubnuoreka
JlaboparopHas padota Ne 2 0.5 I[IOK
«Omnucanue ) https://m.edsoo.r
MIPUCIIOCOOIEHHOCTH u/863e9fde

opraHusma u e¢€
OTHOCHUTEJILHOTO
Xapakrepa»



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

Bubnunoreka

Hamnpasnenus u nytu LHOK

MAaKpO3BOIIOLINU https://m.edsoo.r
u/863e9cle

Heob6patumocTts sBOTIONINH

UcTopus xu3Hu Ha 3emiie

Y METOJBI €€ U3YyYCHHUS
bubnuoreka

['unoTre3pl mpoucxoXKACHUS HOK

YKA3HU Ha 3emJie https://m.edsoo.r
u/863easSab
bubnuoreka

PasBuTue )xn3Hu Ha 3emiie ILIOK

10 3paM U Mepuoaam https://m.edsoo.r
u/863eabbe

OcCHOBHBIE ATanbI

3BOJIIOLIMH PACTUTEIBHOTO

1 )KUBOTHOT'O MUpa. bubmmorexa

[IpakTiueckas pabora Ne 1 0.5 HOK

«M3ydyeHne HCKOIaeMbIX butps/ . edsoo.r
u/863ealbc

OCTAaTKOB paCTeHI/Iﬁ u
JKHNBOTHBIX B KOJIJICKIUAX»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
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https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

Bubnunoreka

CoBpemMeHHas cuctema LIOK

OPraHU4eCcKoro Mupa https://m.edsoo.r
u/863ead8e
bubmmoreka

DBOJIIOIMS YEJI0OBEKA LIOK

(a"TpOTIOTEHE3) https://m.edsoo.r
u/863eac2c
bubmmoreka

JIBroKylye CHIIbl IIOK

(dakTOphI) aHTpOTIOTEHE3A https://m.edsoo.r
u/863ead44

OCHOBHEBIE CTaIUN

3BOJIIOIIUH YeJI0BEKa

YenoBeueckue pacel U LBIP(I;SQHOTeKa

zz:s::;me ATITatiH https://m.edsoo.r
u/863eaca2

Pe3epBHbIit ypok.

O06o006meHNe 1Mo TeMe

«Bo3HUKHOBEHHE U

pa3BUTHE )KU3HU Ha 3eMiie)»

DKOJoTus Kak HayKa

Cpenpl oOuTaHus u Eubmiorexa
[HOK

9KOJIOTHYECKUE (aKTOPbI

https://m.edsoo.r



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
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u/863eafec

AbGunotnyeckue GpaKkTopsl.
JlabopaTtopHnast pabota No
3. «Mopdonornueckue

0COOEHHOCTH PACTCHHM U3 EI/IO?EHOTGKa
Pa3HbIX MECT OOUTAHUSD. 0.5 1
JlaboparopHas padota Ne hitps://m.edsoo.r
N u/863ebl0e
4. «BnnsHue cBeTa Ha pOCT
Y Pa3BUTHE YECPCHKOB
KoJIeycay
bubnnoreka
OK
buotnueckue dakTops a
https://m.edsoo.r
u/863eb348
OKOJIOTHYECKUE
XapaKTEPUCTHKHU
nonymsitun. [IpakTudeckast 0.5

pabota Ne 2 «IToacuér
TUIOTHOCTHU MOMYJISALUAN
Pa3HBIX BUJOB PACTEHUID)



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

Bubnunoreka

2 | CoobuiecTBa OpraHu3MoB LIOK
5 | — OuoneHo3 https://m.edsoo.r
u/863eb46a
bubnunoreka
2 DKOJIOTHYECKHE CUCTEMBI ILHOK
6 | (PKOCHCTEMBI) https://m.edsoo.r
u/863eb46a
OcCHOBHBIE TOKA3aTEIIH
bubnnorexa
HKOCUCTEMBI.
2 LHOK
OKOJIOTHYECKHE
7 Croii https://m.edsoo.r
nupamuiel. CBOMCTBA W/S63eb5fa
skocucteM. Cykueccust
2
2 [IpupoaHbIe SKOCUCTEMBI
2 | AHTpOIIOTEHHbIE
9 3KOCUCTEMEI
bubnuoreka
3 | buocdepa — rnodanpHas LHOK
0 3KOCHUCTEMA 3EMIIU https://m.edsoo.r
u/863ebbse
bubnuoreka
3 | 3akoHOMEpPHOCTH LIOK
1 | cymecrBoBaHus Ouocdepsl https://m.edsoo.r

u/863ebd16
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3 | UYenoseuectBo B Omochepe

2 | 3emuu !
bubnuoreka
3 | CocymiecTBOBaHUE | HOK
3 | HOpUpOJBI U YETOBEYECTBA https://m.edsoo.r
u/863ebale
PesepBHBIl ypOK.
3 | O06o6meHue TeMbl 3
4 | «CoobmecTtBa u
9KOJIOTMYECKHUE CUCTEMBI»
OBUIEE KOJIMYECTBO 36 )5

YACOB II0 ITPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
npoBeps
e€Moro
pe3yJibTa
Ta

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001IEro 06pa3oBaHMs

CpopMHpPOBAHHOCTh 3HAHUH O MECT€ WU POJH OHOJOTUM B CHCTEME HAy4YHOTO
3HaHMUSI €CTECTBEHHBIX HAayK, B (OPMHUpPOBAHMM COBPEMEHHOW €CTECTBEHHO-
Hay4yHOM KapTHUHBI MHpa M HAYYHOI'O MHUPOBO33PEHMS; O BKJIAJE POCCUHCKUX U
3apyO0eXHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OWMOJOTHH; (QYHKIMOHAIBHOMN
IrPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHsl )KU3HEHHBIX 3aj1a4

YMeHne packpbiBaTh COJEp)KaHHE OMOJIOTHYECKHX TEPMHHOB U TIOHSITHH: >KU3HB,
KJIETKa, OpTraHW3M; MeTaboym3M (OOMEH BEIIECTB M MPEBpAICHHUE HSHEPrUu),
romMeocrad  (CaMOpEryisiliusi), ypPOBHEBasi OpraHW3allUsl JKUBBIX  CHUCTEM,
CaMOBOCTIPOU3BEICHHE (PETIPOTYKIINS), HACIEACTBEHHOCTh, N3MEHUUBOCTh, POCT U
pa3BUTHE

YMmenue wu3naratb  OMOJIOTHYECKHE  TEOpHHM  (KJIETOYHAs, XPOMOCOMHas,
mytanonHas), 3akonsl (I. Menaensa, T. Moprana, H.1. BaBunoBa) u ydenus (o
IICHTpaX MHOro00pasusi W MPOUCXOXKACHUS KYIbTYypHbIX pactenuid H.U.
Baguiiosa), onpeiessTh TpaHUIIbI KX IPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BnajeTh METOJaMH HAay4YHOI'0 IO3HAaHUA B ouoaoTHHU (Ha6J'IIOI[eHI/IC u
OIIMCAHUC JXHBBIX CHCTEM, IIPOLCCCOB H ﬂBHeHHﬁ; OpraHu3anusa U IIPOBCACHUC
OHOJIOTUYECKOI0 OKCIICPUMCHTA, BLIABMIKCHUC 'MIIOTC3bI; BBISABJICHUC 3aBMCUMOCTHU
MCXKAY HCCICAYCMBIMU BCJIIMYWHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YJIbTAaTOB,
HCITOJIb30BAHHBIX HAaYYHBIX HOHﬂTHﬁ, Teopnﬁ 1 3aKOHOB; YMCHHC [CJIaTh BbIBO/IbI
Ha OCHOBAHUH ITOJTYYCHHBIX pe3y.]'IBTaTOB)




YMeHHE BBIICIATh CYLIECTBEHHbIE IIPU3HAKM BHUPYCOB, KJIETOK IIPOKAPUOT H
OYKapuoT, OIAHOKJIICTOYHBIX U MHOTOKJICTOYHBIX OPraHu3MOB; 0COOEHHOCTH
IpoIieccOB 0OMEHa BEIIECTB M MPEBpAIllEHHs] SHEPTUU B KIETKe, (OTOCHHTE3A,
IUTACTHYECKOTO ¥ HHEPreTH4YecKoro OOMEHa, XEeMOCHHTE3a, MHTO03a, Meio03a,
OIIJIOAOTBOPCHUA, Pa3MHOKCHNA, HHIANBUAYAJIbHOTO Pa3sBUTHA opraHusma
(oHTOTEHE3)

YMeHue NpUMEHSATh TMOJyYE€HHbIE 3HaHUA JUIsl OOBSICHEHHS OMOJIOTMYECKUX
MIPOLIECCOB M SIBJICHUM, U1 MPUHSITHS NPAKTUYECKUX PEUICHUH B IOBCEIHEBHOU
XKU3HU B LeIsIX oOecrieueHuss 0€30MacHOCTH CBOEro 370pPOBbsl U 3/10POBbS
OKpYXKaIOIUX JI0/IeH, COOMIOIEHHsI HOPM IPaMOTHOTO TIOBEJECHUS B OKPYKaIOIIEeH
MPUPOJHON cpele; MOHMMAaHHWE HEOOXOJUMOCTH HCIIOJIb30BAHUSA JOCTHXKEHUI
COBPEMEHHO ouonorun u OMOTEXHOJIOTUI JUTSE paIMoHaIbHOTO
MIPUPO/I0TIOIE30BAHUS

Ymenune peliaTtb 3JIEMCHTAPHBIC TCHETUYCCKHUE 3aJa4d Ha MOHO- U JII/IFI/I6pI/IJ1H06
CKpCHIMBAHUEC, CHCIIJICHHOC HACJICAOBAHHUEC, COCTABJIATH CXCMbI MOHOFI/I6pI/I}1HOF0
CKpCHIUMBaHUA I NPCACKA3aHUs HACIICAOBaHUs IIPU3HAKOB Y OPraHu3MOB

YMeHue BBITIOJHATE JTa00OpaTOPHBIE U MPAKTUUECKHE PabOThI, COONIIOIATh MpaBUia
pu paboTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000PYAOBaHUEM

YMeHue  KpUTHYECKM  OLEHUBaTh M MHTEPOPETUPOBATH  MHGPOPMAIIIO
OMOJIOTUYECKOTO  COJIEp>KaHus, BKJIIOYAIOIIYI0 IICEBJAOHAay4YHble 3HAHUA U3
paznuuHbiXx HCTOYHUKOB (CMMU, HaydHO-MOMYNSpHBIE MaTepHalibl); 3TUYECKUE
aCMeKThl COBPEMEHHBIX UCCIIEIOBaHUI B OMOJIOTHH, METUIIUHE, OUOTEXHOJIOTUU

10

YMeHue cos3naBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIC COO6H_I6HI/I${, 06061_]_[351
6I/IOJ'IOFI/I‘IGCKYIO I/IH(bOpMaI_II/IIO us3 HECKOJIBbKHUX HCTOYHHKOB, I'paMOTHO
HCITOJIb30BaTh MOHITHHHBIN alrrnapar OHoJI0THHU

11 KIIACC

Kon
nposeps
€MOoro
pe3yJibTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero 001ero 0Opa3oBaHus




Ta

ChopmupoBaHHOCTh 3HAHUM O MECT€ W POJIM OWUOJIOTMM B CUCTEME HAYIHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTHHbI MHpAa U HAYYHOI'O MHPOBO33PEHMSI; O BKIJIAJE POCCUHCKUX U
3apyOexHBIX Y4EHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTUH; (QYHKIMOHAIBHON
IrPaMOTHOCTH Y€JIOBEKa JIJIsl peLIeHUs! )KU3HEHHBIX 3a/1a4

YMeHue packpbIBaTh COJEp)KaHHWE OUOJOTMYECKMX TEPMHHOB M TOHSATUH: BUJ,
MONYJSIKS, TeHO(OHM, HBOJIOLHUSA, JBIXKYIIME CUIbl ((PaKTOpbl) 3SBOIIOLUH,
MPUCTIOCOOIEHHOCTh OPraHMW3MOB, BHUJ000pa3oBaHUE, 3KOJOTHYecKHe (HaKTOPBHI,
9KOCUCTEMa, MPOJYLUEHThl, KOHCYMEHTBI, PENYLEeHTbl, I[eNu MUTaHu,
9KOJIOTUYECKasi MUpaMuaa, OuoreoreHo3, onocdepa

YMeHnne umsnaraTh OuoJIOTHYECKHE TeopwH (dBojronoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHsl HBOJIIOLMHU), 3aKOHbI U 3aKOHOMEPHOCTH (3apOJIBIILIEBOTO
cxoactea K.M. bapa, yepenoBaHus TraBHBIX HAIlPaBICHUN W MYTEH 3BOJIOLIUHA
A.H. CeseprioBa, yuenus o omocepe B.U. Bepraackoro), onpenensiTe rpaHUIIBI
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM

VYmenune BJIaACTb MCTOJaMU HAYYHOI'O IIO3HAHUSA B ouonoruu (Ha6J’IIO,Z[eHI/Ie n
OIIMCAaHUE KHUBBIX CHCTEM, IIPOLCCCOB U HBHCHHﬁ; opranusanuvs WU IIPOBCACHUC
OHOJIOrMYECKOI0 OKCIICPUMCHTA, BBIIBUXKCHUE T'HIIOTE3bI,; BEISABIICHUC 3aBUCUMOCTHU
MCXKAY HCCICAYCEMBIMHU BEJIMYWHAMU, 00BsICHEHHE IIOJIYYCHHBIX PE3YJIbTAaTOB,
HCIIOJIb30BAHHBIX HAaYYHBIX HOHHTHﬁ, TCOpI/Iﬁ 1 3aKOHOB, YMCHHC ICJIaTh BBIBO/JIbL
Ha OCHOBAHUH ITOJTYYCHHBIX pe3y.]'IBTaTOB)

YMeHue BbIACTISITh CYHICCTBCHHBIC IIPU3HAKU CTPOCHUA OHOJIOrNYECKUX 0OBEKTOB:
BUIOB, HOHYHHHI/Iﬁ, npoaAyHCHTOB, KOHCYMCHTOB, PCAYLCHTOB, 6I/IOFeOI_IeH030B n
3KOCHCTEM, 0COOEHHOCTH IIpoueccoB HaCHeﬂCTBeHHOﬁ U3MCHYNBOCTH,
C€CTCCTBCHHOI'O 0T6opa, BI/II[OO6p3.30BaHI/I$I, HpI/ICHOCO6HeHHOCTI/I OpraHu3MoOB,
JIENCTBHUS AKOJOTHUECKUX (l)aKTopOB Ha OPraHU3MbI, MEPEHOCA BCIICCTB U IMOTOKA
OHEPTUHU B DKOCHCTCMAX, AHTPOIIOICHHBIX W3MEHEHUM B DJKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIICCTB U OMOT€OXUMHUYECKUX OUKJIOB B 61/100(1)epe




YMeHue TpUMEHSTh TMOJyYCHHbIE 3HAaHHUA JUIA OOBSCHEHHS OHOJOTHYECKHUX
IIPOLIECCOB W SIBJICHUH, U1 NPUHATHS NPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU
XKU3HU B LeNsIX oOecrieueHuss 0€30IaCHOCTU CBOErO 370pPOBbsl U 3/10POBbSI
OKpYXKaIOIIUX JI0/IeH, COOMIOIEHUsI HOPM IPaMOTHOTO IIOBEJECHUS B OKPYKaIOIIeH
IPUPOJIHOM cpele; NMOHMMaHue HEOOXOAMMOCTH HCIOJIB30BAaHUS JOCTHKEHUM
COBPEMEHHOU OMOJIOTHH /ISl pAIlHOHAILHOTO IPUPOAOTIOIH30BAHUS

YMeHue pemarb 53JIeMEHTapHble OHMOJOTMYECKUE 3aJayd, COCTABIISTH CXEMBbI
MepeHoca BEIIECTB U SHEPTHH B SKOCUCTEMAX (1I€TTH MTUTaHMS)

YMeHue BBIIOJHATE TA00OPAaTOPHBIE W MPAKTHYECKUE pabOThI, COOFOIATh MpaBHia
pu paboTe ¢ y4eOHBIM U TaOOPATOPHBIM 000PYAOBaHUEM

YMeHue - KpUTHYECKM  OLEHUBaTh W UHTEPIPETUPOBATh  HHPOPMAIUIO
OMOJIOTUYECKOTO  COJAEP’KaHMs, BKIIOYAIOUIYK0 IICEBJOHAY4YHbIC 3HAHUSA U3
pasnuuHbIX ucTouHUKOB (CMU, HaydHO-MIOMYNSIpHBIE MaTepUallbl); pacCMaTpuBaTh
r7100aMbHBIE  SKOJIOTHUECKHE TPOOJIEeMBbl COBPEMEHHOCTH, (OPMHUPOBATH IO
OTHOILLIEHHIO K HUM COOCTBEHHYIO O3HULIUIO

10

YMeHne co3maBaTh COOCTBEHHBIC NMHUCHMEHHBIC M YCTHBIE COOOIIECHHS, 00001Ias
OMOJIOTHYECKYI0  HMH(POPMAIIMIO M3  HECKOJBKUX  HUCTOYHUKOB, TPaMOTHO
WCIIOJIb30BaTh MOHATUWHBIN anmapar OuoJIOTHH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KIIACC
K IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
on

1 buonorus kak Hayka

1. buonorus — Hayka o xuBoi mpupoje. Ponab Ouonoruu B (GopMUpPOBaHHWU COBPEMEHHOM

1 Hay4yHOU kapTuHbI Mupa. CucremMa OMOJI0rHYeCKUX HAYK

1. MeTtop! MO3HAHUSI KUBOU TIPUPOBI (HAOIIOIEHNE, SKCIIEPUMEHT, OTTUCAaHUE, H3MEpPEHUE,

2 Kiaccuukaiys, MOJISTHPOBAHNE, CTATUCTUYECKast 00pabOoTKa TaHHBIX)

2 JKuBple crcTeMBl M MX OpraHu3aLus

2. JKuBnie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus: ononoruu. CBoiicTBa OMOCUCTEM

1 U UX pazHOOOpa3zue

2. YpoBHU  opraHM3anMd  OMOCHUCTEM:  MOJEKYJISIPHO-TEHETUYECKUH,  KJICTOYHBIMH,

2 OpraHW3MEHHBIN, TOMYJISAIIMOHHO-BUIOBOM, SKOCHCTEMHBIN, OMOCEpHBIN

3 XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3 XHUMHUUYECKUH COCTaB KJIETKA. XUMUYECKUE 3JIEMEHThI: MaKpPO3JIEMEHThI, MUKPOAJIEMEHTHI.

1' Bona u munepanbHble BeniecTBa. OyHKUIMHM BOABI M MHUHEPAIbHBIX BEIIECTB B KIIETKE.
[Toanepxanue ocMOTHUECKOTO OanmaHca
benku. CocraB u cTpoeHue 6e1KoB. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HezameHnMblie
Y 3aMEHHMbIE aMUHOKHUCIIOTHl. AMUHOKHUCIIOTHBIA COCTaB. YPOBHH CTPYKTYPBI O€JIKOBOM

3 MOJIEKYJbI (IepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS CTPYKTYypa). XUMHUECKUE

2' cBoiicTBa OenkoB. buonornueckue GpyHKIMNU GEIKOB.

®epMmeHTbl — Ouojoruueckue kKaTtanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIM LIEHTD,
cyocrpatHas cneuuduuHocts. Kodepmentsl. Burtamuubel. Otimuus (epMEHTOB OT
HEOPraHMYECKHUX KaTaIn3aTopoB




VYrieBoabl: MOHOCaxXapHbl (IJII0K03a, pubo3a U Je30Kkcupubo3a), Jucaxapubl (caxaposa,
JaKTO3a) U TOJHMCaXapuabl (KpaxMai, TIUKOTeH, IeJuIoo03a). bronornyeckne GyHKIUU

3. YTJIEBOJIOB.

3 Jlumuapl:  Tpuraunepuabl, crepounsl, ¢Gochomunuasl. [mapodmibHO-rHAPODYOOHBIE
cBoiicTBa. buosnornueckue pynkuuu nunuaoB. CpaBHEHUE YIII€BOIOB, OCJIKOB U JIUIHUIOB
KaK MCTOYHHKOB dHEPIrUu

3. Hyxnennossie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.

4 Crpoenne u ¢pyakuu JHK. Crpoenue u pynkunu PHK. AT®: ctpoenne u GpyHKImnn

3.

5 [wuronorusa — Hayka o kietke. Knetounas Teopust. MeTo bl M3ydeHUs KIETOK

3. Knetka kak nenoctHas »xuBasg cuctema. OOImue MpU3HaKK KIETOK: 3aMKHYTasi Hapy»XHas

6 MeMOpaHa, moJsiekynsl JJHK kak renernueckuii anmapar, cuctema cuHTe3a Oenka

3 Tunel KkiIeTok: »sykapuoTHyeckas U IpokapuoThueckas. (OCOOEHHOCTH CTPOEHHUS

7' MpOKapUOTHYECKOM KieTKu. Kietounas crenka Oakrepuit. CTpoeHHE 3YKapHOTHUYECKOUN
kJeTKu. OCHOBHBIE OTJIMYMUS PACTUTEIBHOM, )KUBOTHON U T'PUOHOMN KIIETKU
[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTeHKa, TJIMKOKAJIMKC, MX (YHKIUU.
[Tnazmatnyeckass memOpaHa, e€ cBoicTBa M (yHKuuu. lluroruiasma m e€ opraHOWIBL

3 OnmHomeMOpaHHBIE OpraHOWIBI KIETKW: sHaomIasMarudeckas cerb (OIIC), ammapar

8' l'ompmxu, mu3ocomsel. [loayaBTOHOMHBIE OpraHOMAbI KIIETKH: MUTOXOHJPHH, IIACTHUJIBIL.
[TpoucxoxaeHne MUTOXOHIpHA M TutacTUA. Buapl mimactua. HememMOpaHHBIE OpraHOUIBI
KJIETKU: pruOOCOMBI, KJIIETOYHBII LIEHTP, PECHUYKH, KT'yTUKU. DYHKIIUN OPraHOUOB KIIETKH.
Bxirouenus

3. SAnpo — perynsaTopHblil eHTp KieTku. CTpoeHue siapa: siaepHas 000JI0uKa, KapHoIia3Mma,

9 XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.

| TpancnopT BeLECTB B KIIETKE

0

4 KusznenesaTenbHOCTb KIETKU
O6men BemiecTB, Wi MeTabonmu3M. Accumuisanusa —(TJIacTUYECKUd oOMeH) U

4. IUCCUMMIIALUS  (dHEpreTuYeckuii oOMeH) — JIB€ CTOPOHBI €AMHOrO  Ipolecca

MeTabonu3Ma. Tunsl oOMeHa BelecTB: aBTOTpo(HbIHN U rerepoTpodHsbIil. Ponbs dpepmeHTOB
B 0OMEHe BElIeCTB U NPEBPAICHUHN SHEPTHH B KIIETKE




®ortocunte3. CmeroBass W TemHOBas (a3l ¢orocuHTe3a. Peakmuum  ¢oTocuHTE3A.
DddexruBHOCTE PoTOCHHTE3a. 3HaUeHUE (PoTOCHHTE3a UIS KWM3HM Ha 3emie. BriusHue
YCIOBUH cpelbl Ha (POTOCHMHTE3 W CIIOCOOBI TIOBBIIICHHS] €r0 MPOJYKTHBHOCTH Y
KYJIbTYPHBIX PACTCHUM.

XeMmocuHTe3. XEMOCHUHTE3UPYIOIIUe OakTepuu. 3HAUYCHHME XEMOCHHTE3a JUIS JKM3HU Ha
3emiie

DOHepreTuyeckuid oOMEeH B  KieTke. Pacmienyienue  BemIeCTB, BBIJCICHUE U
AKKyMYyJUPOBAaHHE JHEPrUM B KIETKE. OJTamlbl 3HEPTeTUYCCKOro oOMeHa. [ mkomus.
bpoxxenne u ero Buasl. Kucinoponnoe oxucieHue, WIM KIETOYHOE JbIXaHHE.
O heKTUBHOCTH PHEPrETUIECKOTO 0OMEHA

Peakuun wmatpuyHoro cuHre3a. ['enernueckas unHpopmauus u JHK. Peanuzauus
reHeTuYecKoi nHpopMmanuu B kietke. ['eHeTnueckuit ko u ero cBoiictBa. TpaHckpunuus
— matpuuHblii cunTe3 PHK. Tpancnsauus — 6uocunres 6enka. KogupoBaHue aMMHOKHUCIIOT.
Pons pubocom B Onocunrese Genka

Hexknerounsie popmbl xu3HU — BUpYyChl. MicTopus otkpeitus BupycoB (.M. BaHOBCKUIA).
OcoOeHHOCTH CTPOEHUS U IKU3ZHENECATENbHOCTH BHUpPYcOB. bakrepuodaru. bonesnu
pacTeHMii, KMBOTHBIX M YEJIOBEKa, BBI3bIBAEMbIE BUpycaMH. Bupyc ummyHoaeduuurta
yenoBeka (BUY) — Bo3Oymutens CIIM[{a. [Ipodunaktuka pacnpocTpaHEeHHs BUPYCHBIX
3a0oJeBaHUM

Pa3mHOKeHne 1 HHANBUAYAIbHOE pa3BUTHE OPraHU3MOB

Kierounsrii muki, WM SKU3HEHHBIM WK KieTku. MuTepdasza m murtos. Ilpomeccsl,
npoTekaomue B uHTepdasze. Pemmukamus — peakumst matpuuHoro cuHteza JIHK.
CtpoeHune XpoMOCOM. XpPOMOCOMHBIM HAOOp — KapUOTHI. JIMIUIOWIHBIA W TaruIOWIHBINA
XpOMOCOMHBIE Habopbl. XpomaTtuiel. LluToNmormyeckue OCHOBBI Pa3MHOKEHUS U
WHUBUAYAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue xnerkn — wmuto3. Craguu mutosa. IIpoueccel, mpoucxonsduiue Ha pas3HbBIX
CTausAX MHUTO3a. buonornueckuii cMbICI MUTO3a

(DOpMLI Pa3MHOKCHHA  OPraHU3MOB! Oecroyioe U  IIOJIOBOE. Bunsl 0ecI0JI0ro
Pa3MHOXCHUA: ACJIICHUC HaJaBOC, IIOYKOBAHUC OIHO- u MHOI'OKJICTOYHBIX,
cnopoo6pa30BaHHe, BCTCTATUBHOC  Pa3MHOXKXCHUC. I/ICKYCCTBGHHOG KIIOHUPOBAHHEC
OPraHnu3mMoB, €Iro 3HAYCHUC JIs1 CCICKIINH

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOJIOTO.
Meiio3. Cragun wMmeiio3a. Ilpounecchl, mpoucxoasmue Ha ctaausx meios3a. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbIci U 3HaU€HHE Meio3a




I'ametorenes3 — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y )KHBOTHBIX. [10JIOBBIE JKeNe3bl:
CEMCHHUKN U SAWYHUKHU. O6pa303aHHe U Ppa3dBUTHUC IIOJOBBIX KIICTOK — TaMCT
(cmepmato3ona, sHIEKIeTKa) — crepMaroreHe3 W ooreHe3. OCOOEHHOCTH CTPOCHUS
SIMIIEKIIETOK U criepmaTo3onioB. OmonoTBopenue. [laprenorenes

NunuBuayanbHOe pasBuTHe (OHTOTCHE3). OMOpHOHAIBHOE pa3BUTHE (IMOpHOTrEHE3).
Otansl SMOPHOHAIBHOTO PA3BUTHUS Y TIO3BOHOYHBIX )KMBOTHBIX: JIPOOJICHHE, TaCTPYIISALUS,
opraHorenes3. IloctamOpuonanbHOoe pa3BuTHE. TUNBI NOCTAIMOPHOHAIBHOTO Pa3BUTHSL:
psiMoe, HeNpsiMoe (JIMYMHOYHOE). BiusiHue cpeabl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
CIOCOOHBIE BBI3bIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pasButne pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHU, CTaAuU
pa3BUTHSA

HaCJ'IelICTBeHHOCTI) U USMCHYMBOCTDb OPraHU3MOB

[Ipeamer m 3amaum reHetuku. Mcropust pa3BUTHs Te€HETHMKH. BKial pOCCHMHCKHX H
3apy0exXHBIX YYEHBIX B pa3BUTHE T'€HETUKH. MeTOJbl TeHeTHKH (THUOpUII0IOTUYECKUH,
LUTOI€HETUYECKUH, MOJEKYIApHO-TeHeTH4ecKuii). OCHOBHbBIE T'€HETHUYECKUE HOHATHSL.
I'eneTnyeckas CUMBOJIMKA, UCIIOJIB3YEMasl B CXEMaX CKPEIUBAHUN

3aKOHOMEPHOCTH  HACJIeIOBaHUs  MPU3HAKOB, ycTaHOBJIeHHble [.  Mengenem.
MoHoruOpuaHOE CKpeIIMBaHue. 3aKOH €IUHOO0Opa3us THUOPUAOB IMEPBOTO IMOKOJICHHS.
[IpaBuno nomMuHHUpOBaHUS. 3aKOH pacUICIICHHs] MPU3HAKOB. ['MmoTe3a 4MCTOTHI Tamer.
[TonHoe ¥ HEnmoJIHOE TOMUHUPOBAHHUE.

JuruOpugHoe  ckpeniMBaHue. 3aKOH  HE3aBUCHUMOIO  HAacJleIOBaHUS  MPU3HAKOB.
[uToreneTuueckre  OCHOBbI ~ JTUTHMOPUIHOTO  CKpEUIMBaHUSA.  AHaIM3UpYIOIIee
ckpemrBanue. lcrosib30BaHHWE aHAIM3HPYIOUIETO CKPEIIUBAHUS Uil OMIpeIesIeHuUs
TEHOTHIIA 0CO0Hn

CHeHHeHHOC HaACJICOOBAHUC IIPU3HAKOB. Pabora T. MopraHa o CHCIICHHOMY
HaCJICOOBaHHUIO TI'CHOB. HapymeHHe CICIUICHHA TI'€CHOB B PE3YJIbTATEC KPOCCHUHI'OBEpPA.
XpOMOCOMHaH TCOPHA HACIICACTBCHHOCTH. I'eneTnueckue KapThI.

I'eneTnka momna. XpOMOCOMHOC OIIPCACIICHUC I10JIA. AYTOCOMBI H IIOJIOBBIC XPpOMOCOMEI.
I'omorameTHsIe 1 reTeporaMeTHbIC OPraHU3MEI. HacnenoBanue IMPHU3HAKOB, CLHCIUICHHLIX C
I10JIOM




N3meHunBOCTh. BHUibl H3MEHYMBOCTH: HEHACIEACTBEHHAs U HACJIeACTBEHHAs. Posb cpenbl
B HEHACJIEACTBEHHON M3MEHYUBOCTH. XapakTepucruka MO (UKAITUOHHOK
W3MEHUYMBOCTU. BapuallMoHHBIN psAl U BapualuOHHAs KpuBas. HopMa peakiuu npu3Hakxa.
KonnuecTBeHHblE M KauyeCTBEHHblE MpPU3HAKM M MX HopMa peaknuu. CpoiicTBa
MOIM(UKAITIOHHON N3MEHUMBOCTH

HacnencTBeHHast, WM reHOTHIINYECKasi, N3MEHYMBOCTh. KOMOMHATHBHAST M3MEHUUBOCTb.
Meiio3 ¥ NOJOBOM Ipolecc — OCHOBa KOMOMHATUBHOW M3MEHYMBOCTU. MyTallMOHHAs
n3MeHunBOCTh. Kiaccugukanus Myrauuii: reHHble XpOMOCOMHBIE, TeHOMHbIe. YacToTa u
NpPUYMHBl  MyTauuid. MyrareHHble QakTopbl. 3aKOH TOMOJIOTUYECKUX PS/IOB B
HacneacTBeHHOM n3Menunsoctu H.M. BaBunosa

I'enetnka uenoBeka. Kapuwotunm uenoBeka. OCHOBHBIE METOJbl TEHETUKH YEJIOBEKa:
TE€HEAJTOTHYECKUN, ONM3HENOBbIN, IMUTOTEHETHYCCKUH, OMOXUMUUYECKHH, MOJEKYISIPHO-
reHetudeckuii. COBpeMEHHOE OTpeielieHne TeHOTHIA: TTOJJHOTEHOMHOE CEKBEHUPOBAHUE,
FEHOTUNUpOBaHWE, B TOM uyuciae c¢ nomompto [II[P-ananu3za. HacnencrBeHHbie
3a00€BaHKsl  YeJIOBEKa: reHHele  0OoJie3HH, 0oJe3HM ¢ HAcIEJACTBEHHON
MPEAPACTIONOKEHHOCThIO, XpOMOCOMHBIE Oosie3Hu. CoMmaTH4ecKue W TEeHEepaTHBHBIC
MyTaruu. [[puHIAB 370pOBOTO 00pa3a KU3HH, JUATHOCTUKH, TPO(DHIIAKTHKA U JICUCHHS
TEHETUYECKUX  OoJsie3HeH. MeIuKO-TeHETHYECKOe  KOHCYJIbTHUPOBAaHHE. 3HAuYCHUE
MEIUIIMHCKON TE€HEeTHKH B MPENOTBPALICHUM U JICYEHWU T€HETUYEeCKHX 3a00JIeBaHMIA
YeJloBeKa

Ceneknusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Ceneknysi Kak HayKa M MpoIecC. 3apoKJACHUE CENeKIMU U JomMecTukauus. Ydyenue H.U.
BaBuioBa o 1eHTpax MpOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYypHBIX pacTeHuid. LleHTpsl
MPOMCXOKACHUS JOMAITHUX XKUBOTHBIX. COpT, IOpOa, MTaMM

CoBpemMeHHbIE METOJIbI CeNeKUrUU. MaccoBblil U MHIMBUIYaIbHBIH OTOOPHI B CEIEKIUU
pacteHuid W KUBOTHBIX. OIIEHKa JKcTepbepa. bIM3KOPOJICTBEHHOE CKpEIIMBAHUE —
nHOpuauHT. Yncras nauHusA. CKpelMBaHWE YUCTHIX JUHUH. ['erepo3uc, uiam rudpuaHas
cuna. HeponctBeHHoe ckpemuBanue — ayrOpuauHr. OtganénHas ruOpuaunzanus u eé
ycriexu. VICKycCTBEHHBIN MyTareHe3 U MOJydeHUe MOJUILIONA0B. JJOCTHXKEHUS CeeKINU
pacTeHui, )KUBOTHBIX U MUKPOOPTaHU3MOB

buorexHonorus kak oOTpacib IPOU3BOACTBA. ['€HHAs WHXKEHEpUsA. ITalbl CO3LAHMS
pexomOunanTHOU JIHK u Tpancrennsix oprannzmoB. Kierounas unxeHepusi. Kinerounsle
KYJIBTYPBHI. MuKpoKJIOHaJIbHOE pa3MHOKEHUE pacTeHUH. Knonuposanue
BBICOKOIIPOJIYKTUBHBIX ~ CEJIbCKOXO3SMCTBEHHBIX  OpPraHU3MOB.  OKOJIOTMYECKHE U
stryeckue nmpoodsnemsl. MO — reHeTnyeckr MOIUGHUIIMPOBAHHBIE OPTaHU3MbI




11 KVIACC

K IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
on
1 DBOJIIOIIMOHHAS OMOJIOTHS
DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.
CBuzerenbcTBa HBOJIONMUA. [lall€OHTONOrMYECKHE: TOCIEIOBATEIFHOCTh TOSBICHUS
BHJIOB B TAJICOHTOJIOTHYECKON JeTomucH, mepexonanbie ¢opmbl. buoreorpaduueckue:
1. CXOACTBO M paznuuue ¢ayH U (JIOp MaTepUKOB M OCTPOBOB. OMOPHOJIOTUYECKUE:
1 CXOJICTBAa W pa3au4usi 5SMOPHOHOB pa3HBIX BHUIOB TIO3BOHOUYHBIX. (CpaBHHUTEIBHO-
AHATOMHUYECKHE: TOMOJIOTMYHBIE, AHAJIOTHYHBIC, PYAMMEHTapHBIC OpPraHbl, aTaBU3MBIL.
MonexkynsapHO-OMOXUMUYECKHE: CXOJCTBO MEXaHW3MOB HACJIEJACTBEHHOCTH W OCHOBHBIX
MeTab0IMYECKUX MyTeil y BCeX OpraHu3MOB
OpomonmonHass Teopust Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHHS JIapBUHU3MA.
1. JIBwkymue Cuibl SBOJIONMH BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpHU
2 OTPaHUUYEHHOCTH PECypCOB, HEOMpeIeNEHHas U3MEHUYNBOCTh, O0pb0a 3a CyIIeCTBOBAHHUE,
€CTECTBEHHBIN 0TOOD)
1. Cunrernueckast Teopus 3Bosonuu (CTD) u ocHOBHBIE €€ MOJIOKEeHUA. MUKPOIBOIIOLHS.
3 [Tomynsimus Kak eUHKIIA BUIA U 3BOJIOIUU
JBuxymue cuibl ((pakTopbl) SBONIONHMHM BUAOB B MpUpoje. MyTalMOHHBIN Mpolecc U
KOMOMHATHBHAs W3MEHYUBOCTH. [lomynsiuoHHble BOJMHBI U Apeiid reHoB. M3onauus u
murpanusa. EcrecTBeHHbld 0TOOp — HampaBisiiomuid — ¢akTop dBomoun. Dopmbl
1. €CTECTBEHHOI'0 0TOOpA.
4 [Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3ynbTatr 3Bosonuu. [Ipumepsl npucnocoOiaeHmit

y Opranu3mMoB. ApoMop(h03bl U UIMOAATITALIH.
Bun u BugooOpasoBanme. Kpurepun Buma. OcHoBHble (GOPMBI BHI000Opa30BaHMSL:
reorpauueckoe, 3KOJIOrHYECKOE




MakposBomtorus. POpMBbl 3BONIONMU: (UIETHUECKAs,, IUBEPreHTHAas, KOHBEPreHTHAs,
napaiensHas. HeobpatuMocTs 3BOIOIMN

Bo3HuKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

JloHay4Hble MpPEACTABICHUS O 3apOKICHHUM KU3HU. HaydHble rMIoTe3sl BOZHUKHOBEHUS
KU3HU Ha  3emusie:  abuoreHe3 W MaHcnepMus.  XUMHUYEcKass  SBOJIIOLMSL.
DKCIIEpUMEHTAIBHOE MOJATBEP)KJICHUE XMMHMUYECKOW »sBostouuu. HavanbHble 3Tanbl
ouonornueckoi sposounu. I'mmoteza PHK-mmpa. IlepBble KieTkM M MX 3BOJIIOLMSL.
@opMHUPOBAHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB

PasButne xu3Hu Ha 3emie no 3pam U nepuoaaM. Karapxell. Apxelickas u
npoTepo3oickas Ipbl. [laneosolickast spa U €€ mepuopl: KeMOPUNUCKHUI, OPJTOBUKCKUH,
CUWIYpUHCKHUM, JI€BOHCKUH, KaMEHHOYIOJIbHBIM, IepMCKHI. Me3o30iickas 3pa u e€
MIEpUOBI: TPUACOBBIN, FOPCKUH, MEIIOBOM.

KaiiHo3oiickas spa M €€ mNepuolbl: MNaJeOreHOBBIM, HEOT€HOBBIM, AHTPOIOTECHOBBIM.
XapakTepucTUKa KJIMMara U Te0JIOrMYecKuxX mporeccoB. OCHOBHBbIE 3Talbl SBOJIIOIHUU
PacTUTENIBLHOTO U KUBOTHOTO MHUpa. ApoMop¢o3bl y pacTeHUH U KUBOTHBIX. [losBneHue,
paciBeT ¥ BBIMUPaHHE IPYIII KUBbIX OPraHU3MOB

Cucrema opraHM4ecKoro Mupa Kak oTpa)keHHe 3BOJIONUU. OCHOBHbBIE CHCTEMaTHYECKUe
IPYIIBI OPraHU3MOB

DBOJIOLMS  YeloBeKa. AHTpPONOJIOTUSl Kak Hayka. Pa3Butue mpeicraBieHUd o
MIPOUCXOXKICHUN dYelloBeKa. MeToapl m3yueHus aHTpornorene3a. CXoJCTBa U Pa3IUYHs
YeloBeKa U )KUBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YEJIOBEKA.

JBuxymue cuibl  (dakrtopbl) aHTpororeHeza. HacnenacTBeHHass HM3MEHYMBOCTh H
ecTecTBeHHbI 0TOOp. OOIIecTBeHHBI 00pa3 >KM3HU, W3TOTOBJICHHE OpYIUN Tpyna,
MBIIILJICHHE, PeUb

OCHOBHBIE CTaJAMM W BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YUeIOBEK yMeEblIil,
UYenosek mnpsmoxonsauiui, YenoBek Heanaepranbckuid, YenoBek paszymublil. Haxonku
HCKOIAEMBIX OCTAaHKOB, BpEMs CYIIECTBOBaHUs, OOJACTh pacHpOCTpaHEHUs, O0bEM
TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

UYenoseueckre pacbl. OCHOBHBIE OOJBIINE pachl: €BpPOIMEOHaHas (eBpasuiickas), HErpo-
aBcTpanouaHas (PKBaTopuajibHas), MOHroJIOMAHAs (a3uaTCKo-aMepuKaHckas). YepTsl
MPUCTIOCOOIEHHOCTH TMPEACTABUTENEH UYEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHHUS.
EnunctBo yenoBeueckux pac. Kpuruka pacuzma




OpranusMsl ¥ OKpyXarolas cpeia

DKOJIOTHSI KakK Hayka. 3aJaud M pasliedbl SKOJOTUM. METoAbl 3KOJIOTHYECKUX
HCCIIeIOBaHUI. DKOJOTHUecKoe MUpoBo33peHue. Cpeapl oOMTaHus OPraHU3MOB: BOJIHAS,
Ha3eMHO-BO31YIIHAs, [IOYBEHHAS, BHYTPUOPraHU3MEHHAL

Okonorudeckne (akropsl. Kimaccupukamuss sKomorudeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOTIOTeHHBIE. J[eCTBUE IKOJIOTHUECKUX (DAKTOPOB HA OPTaHU3MBI

AbGunotnueckue  (GakToOphl:  CBET, TeMIeparypa, BIaXHOCTb.  {DOTOMEPUOIU3M.
[IpucnocobneHnss opraHu3sMoB K AEWCTBHIO abMOTHYecKHX (hakTopoB. buonormueckue
PUTMBI

buotnueckne  Qaktopsl. Buasl  OMOTHUECKMX ~ B3aMMOJCUCTBUN:  KOHKYPEHIIHS,
XMUIIHUYECTBO, MapasuTU3M, MyTyallu3M, KOMMEHCAIM3M  (HaxJIeOHHYECTBO,
KBapTHUPAHTCTBO), aMEHCAJIU3M, HEUTpaau3M. 3HAYCHHE OMOTHYECKUX B3aUMOJICHCTBUMA
JUIS CYILIECTBOBAHUS OPIaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX

DKOJIOTHYECKHE XapaKTepUCTUKU momyssinuu. OCHOBHbIE TOKa3aTeNyd IMOMYJISIUH:
YHUCIIEHHOCTb, IJIOTHOCTb, POXKIAAEMOCTb, CMEPTHOCTh, IPUPOCT, MHUTpanus. JnHamuka
YUCJIEHHOCTH MOMYJSLNU U €€ Perysiuus

Co00111eCcTBa B SKOJOTMYECKHE CUCTEMBI

CooOmiectBo  opraHusmMoB  —  Ououeno3.  CTpykTypbl — OuoOLleHO3a:  BHJOBas,
MPOCTPaHCTBEHHAd, Tpodudeckas (nuuienas). Buapi-nomunanTsl. CBs3u B OMOIIEHO3E

Dkonoruueckre cucreMmbl (dKocuctembl). [lonsTne 006 skocucTeMe U OHOreoIeHO3E.
OyYHKIMOHATBHBIE KOMIIOHEHTBI SKOCUCTEMBI: IMPOIYLIEHThI, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopoT BelecTB u MOTOK SHEPTUU B 3Kocucteme. Tpoduueckue (MUIIeBble) YpOBHU
skocuctembl. [luieBsie nenu u cetn. OCHOBHBIE IMMOKa3aTeld KOCHUCTEMBI: OHoMacca,
MPOIYKIHSL. DKOJOTUUECKHE MHUPAMUIbL: POIYKIINH, YUCICHHOCTH, Onomacchl. CBoicTBa
9KOCUCTEM: YCTOWYMBOCTD, CaMOperysuus, pazsutue. Cykieccus




[Ipupoanble SKOCHCTEMBI. ODKOCHUCTEMBI O3Ep M peK. OKOCHCTEMa XBOMHOIO WM
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE 3KOCUCTEMBL. ATpPO3KOCHCTEMBI. YpOO3KocucTeMbl. buosornueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

bruopasznooOpasue kak (GakTop yCTOWYMBOCTH dKocucTeM. CoxpaHeHHe OHOJOTHYECKOTrO
pa3zHooOpa3us Ha 3emiie

VYuenne B.W. Bepuaackoro o Omocepe. ['panurnpl, coctaB u cTpykrypa Ouocdepsl.
Xusoe BemectBo u ero ¢pyHkuu. Oco6eHHOCTH Ornochepbl Kak ri00abHON 3KOCUCTEMBI.
JluHamuueckoe paBHOBecue U oOpaTHasi CBsi3b B Ouocdepe. KpyroBopoTel BeLIECTB U
OMOTEOXMMHUYECKHE IMKIBI DJIEMEHTOB (yrjiepojia, a30Ta). 30HAIBHOCTh OHOCHEPHI.
OcHoOBHBIE OMOMBI CyIIIN

UenoseuecTBo B Onocdepe 3emiin. AHTpOTIOTeHHbIE W3MeHeHus B buocdepe. ['mobanbpHbIE
9KOJIOTMYECKHE TPOOIIEMBI.

OcHoBa palMoOHAIbHOTO YIPABJICHUS NPHUPOJHBIMH pECypcaMU M HX HCIIOJIb30BaHHUE.
JloctrxkeHus: OMOJIOTUN U OXpaHa IPUPO/IbI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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