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INOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mNporpamMmbl MO OHOJIOTUU TEOPETHUECKYIO OCHOBY IS
ompeeNeHus] MOAX0M0B K (OPMHUPOBAHUIO COJACPKAHUSA YyueOHOTO MpeaMera
«buonoruss» coctaBWwIM: KOHIENTyalbHble mojoxeHuss OIoC COO o
B3aUMOOOYCIIOBJICHHOCTH  IIeJieH, COJIep»KaHUs, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUST 00 OOIIUX MENIX U
NPUHLHUINAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero oOpa3oBanusi B Poccuiickoit deneparuu, a TakXke IMOJOXKEHUS O
cnenupuke OMONOTUH, €€ 3HAYECHUU B MMO3HAHUM KUBOU MPUPOJIbI U 00eCrIeYeHUH
CYIIIECTBOBAHMS 4YeJIoBeuecKoro obmecTBa. COryiacHO Ha3BaHHBIM TOJIOKCHHSM,
oTpe/ielieHbl OCHOBHBIC (DYHKITMHM MPOrpaMMBbl IO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu JaéT TpeACTaBICHHE O LesiX, 00 oOuiei
cTpaTeruu OOy4YeHHUs, BOCIUTAHHS M Pa3BUTHUA OOYYaIOIIMXCS CpelCTBaMU
yaeOHOTO TmIpeameTa «buosorusy, omnpeaenser o0sS3aTelbHOE MPEAMETHOE
COZEp)KaHUE, €ro CTPYKTypy, pacmpeieieHue Mo pasleiaM U TemaM,
PEKOMEHIyeMYI0 TOCJIeI0BaTeIbHOCTh U3YUEHHUsl YU4eOHOro Marepuana ¢ y4éToM
MEXIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBSI3€M, JOTUKH OOpa3oBaTEILHOTO
poI1iecca, BO3PACTHBIX 0COOCHHOCTEN 00yYaromuxcs.

B nporpamme mno OuoNOTMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TMPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUpPOBAHMM OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHOU
NEeATETHbHOCTH/YUEOHBIX JEHCTBUM OOYYArOMIMXCS TI0 OCBOCHHIO COJCPKAHUS
OMOJOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIil ypOBEHB) peaM30BaH
NPUHIUAN TPEEMCTBEHHOCTU B HW3YYE€HHMHM Ouosoruu, Onarogaps uemy B Hel
MpPOCMATPUBACTCS HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopmMupoBaHrEM €CTECTBEHHO-HAYYHOI'0 MHUPOBO33PEHUS, LIEHHOCTHBIX
OpHEHTALUN JTMYHOCTH, SKOJOTUYECKOTO MBIIIJICHUS, MPECTABICHUN O 3J0POBOM
o0Opase XM3HM U OEpEeKHbIM OTHOUIEHHWEM K OKpYXarolled MpUpOJHOU cpene.
[TosToMy Hapsny ¢ U3ydeHHEM OOLIEOMOJIOTUYECKUX TEOPHUH, a TaKKe 3HaAHUU O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH yAENEHO BHHUMaHHUE HCIOIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCETHEBHOM KU3HU JJI PEIICHUSI MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCIIe: TMPO(UIAKTUKN HACICACTBEHHBIX 3a00JICBaHUI YETOBEKA, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTHYECKHU
1[e71eco00pa3HOro MOBEICHUS B OKpYy)Karolled NpUpPOJHOM cpele, aHaiu3a
BIIMSHUSL XO3SMCTBEHHON AESATEILHOCTH YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX AKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJHOW HAITPaBIECHHOCTH
y4ueOHOro mnpenMera «buosorus» MpoauKTOBaHO HEOOXOIUMOCTBIO 00eCTICUCHUS



YCIIOBUH JUIsl peIlieHUs] OJJHOW U3 aKTyaJlbHBIX 33/Ja4 IIKOJIBHOIO OMOJIOrHYECKOro
oOpa3zoBaHus, KoTopasi Tmpeanoinaraer (QopmMupoBaHue Yy  OO0yYarOLIUXCS
CIIOCOOHOCTH aJanTUPOBAaThCA K HW3MEHEHHSAM JIUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT0 MHpA.

buonoruss Ha ypoBHE cpeaHero o0uiero oOpa3oBaHHUs 3aHMMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (QopMUpOBaHUE y OOYHAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT U 0000uIaeT 3HaHUS O KUBOM mpupone, eé
OTJIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOW OpraHU3alldd U 3BOJIOLUHU, CO3AaET
yCIOBUSL  JJsi: TO3HAHWS  3aKOHOB  JKMBOM  mpupoisl, (OpMUPOBaHUS
(GyHKUIHOHATBHOM TI'PaMOTHOCTH, HABBIKOB 30pOBOTO M Oe3omacHoro oopasa
KHU3HHU, SKOJIOTHUYECKOTO MBIIIICHHUS, [IGHHOCTHOTO OTHOIIEHUS K KUBOH MPHUpOJIEe
U YEJIOBEKY.

Bosnbiioe 3HaueHne OMOIOTUS UMEET TAKXKE JUIsl pEeLIeHHs] BOCIIUTATENIbHbBIX U
pa3BUBAIOIIMX  3a7a4y  CpeaHero  oOmero  00pa3oBaHMs,  COLUAIM3ALUU
oOyuvaronuxcs. Mzydenue 6uosornu oOecrneynuBaeT yciaoBus sl (pOpMUPOBaHUS
UHTEIUICKTYaJbHbIX, KOMMYHUKALIUOHHBIX ¥ HWH(POPMAIMOHHBIX  HAaBBIKOB,
3CTETUYECKON KyJIbTYpBhl, CIIOCOOCTBYET WMHTErpaluy OWOJIOTMYECKUX 3HAHUH C
MPEICTABICHUSIMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpadun. Ha3BaHHBIE TOJOXKEHUS O MpeaHA3HAYCHHH y4eOHOTO IMpeamMera
«buonorus» cocTaBWIM OCHOBY [UIsl ONpPEIEICHHUA IMOAXOJ0B K OTOOpY U
CTPYKTYpPUPOBAHUIO €r0 COAEpXkaHMs, MPEACTaBIEHHOT0 B MporpaMme IO
ouosoruu.

Ot6op coxaepkanusi yueOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYHIECTBIEH C MO3UIMHI KyJIbTypOCOOOpPAa3HOTO MOJIX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOy4Yaroluecs: JOJKHbI OCBOMTb 3HAHHUA M YMEHHs, 3HAYUMblE IS
dbopmupoBaHus OOUIEH KyJIbTYpbI, ONPECISAIONME aJeKBaTHOE IIOBEJCHHE
YyeJoBeKa B OKpY’Karolleld MPUPOJHOU cpejie, BOCTpEOOBAaHHbBIE B MOBCEAHEBHOM
KU3HU U MPAKTUYECKON AesiTeabHOCTH. Oco00oe MECTO B 3TOM CHUCTEME 3HaHUU
3aHUMAIOT JIEMEHTBI COAepKaHUsL, KOTOPbIE CIy>KaT OCHOBOH Ui (POPMUPOBAHUS
NPEICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTHHE Mupa U
[ICHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OHOJOrNYECKOro 00pa3oBaHMs.

CTpyKTypupoBaHUE COJEp)KaHUs ydyeOHOro Mmarepuana B Mporpamme IO
OMOJIOTUM OCYILIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIUYUTEIHHBIX OCOOEHHOCTSX JKUBOUM MPHUPOBI, O €€ YPOBHEBOW OpPTaHU3AINU U
3BOJIIOLIMU. B COOTBETCTBHUU € 3TUM B CTPYKTYype yueOHOro npenmMera «buomorus»
BbIJICJICHBI CIICAYIOIINE COJepKaTelibHble TUHUM: «brosnorus kak Hayka. Metomabl
HAy4yHOro To3HaHUs», «Kierka kak Ouonorudeckas cucremay, «OpraHuzM Kak



Oouosnoruyeckas cucremay, «CucreMa ¥ MHOTOOOpaswe OpPraHUYECKOTO MHPay,
«OBOJIIOIMS AKUBOU MPUPOABDY, « IKOCUCTEMBI U IPUCYIIHE UM 3AKOHOMEPHOCTHY.

[enp wm3yuenusi ydyebHoro mnpenmera «buomorus» Ha 0a30BOM ypOBHE —
OBJNAJICHUEC  OOYYAOMIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra ¢ NOPUOOpPETeHHE yMEHUM
UCIOJIb30BaTh ATH 3HAHUS MJIi TPAMOTHBIX JIEUCTBUI B OTHOILIEHUU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUUYHBIX KU3ZHEHHBIX MPOOIIEM.

JlocTikeHue 1ienu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBOM
ypOBHE 00ecTieunBaeTCs PEIICHUEM CISAYIOIINX 3a]1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMbl 3HAHUW O OMOJOTHYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIyKalluX OCHOBOM
st opMUpOBaHUSI TIPECTABICHUN O €CTECTBEHHO-HAYYHOW KAapTUHE MHUpPA, O
METO/IaX HAyYHOTO MMO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX JKMBBIX
CHUCTEM Pa3HOT0 YpOBHS OpraHM3alvH, BBIJAIOIIMNXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHre y OOYYaIOIMMXCS IMO3HABATEIIbHBIX, MHTEIUICKTyaIbHBIX |
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCe aHalIM3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, MAEH M MOAXOJ0B K M3YUYEHHUIO KUBBIX CHCTEM
pPa3HOr0 YpOBHS OpraHU3alluu;

CTaHOBJICHHE Yy oOOywarommxcsa oOmeil KyabTyphl, (YHKIHMOHAJIbHOU
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO
MHpa KWUBOW MPUPOABI HA OCHOBAHMM 3HAHUN W ONbBITA, IOJYYEHHBIX MpHU
U3YYEeHUH OHOJIOTHH;

dbopMmupoBaHre y OOydYaOMMXCA YMEHHM WUIIOCTPUPOBAThL 3HAYCHHE
OMOJIOTUYECKUX 3HAHUUW B TPAKTUYECKOW JESITEIIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIUTAHUE YOEKJIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEIOBEKOM >KHUBOMU
IPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHSI K HEH, COOIOICHUS STUYECKUX
HOPM IIPU TIPOBEICHUN OMOJIOTHUYECKUX UCCIIEIOBAaHUM;

OCO3HaHUE IIEHHOCTH OWOJOrMYECKUX 3HAHUU ISl TIOBBILIEHUS YPOBHS
AKOJIOTUYECKON KYJIbTYPBI, 11l (GOPMUPOBAHUS HAYUHOT'O MUPOBO33PEHUS;

IpUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEACTBUN CBOEH JIESITEIBHOCTH 110 OTHOLICHUIO K OKPYXKAIOLIEN Cpele,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHWE U COONIOACHHE Mep MNPODUITAKTUKU
3a00JIeBaHUM.

B cucreme cpeagnero oOumiero oOpaszoBanus «buonorus», u3ydaemas Ha
0a30BOM yYpOBHE, SBIISIETCS 00S3aTE€NbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
cocTaB MpeaMeTHol o0aacTi « EcTecTBeHHO-HAyUHbIE TIPEIMETHD.



Jliist u3ydenust Ouoaoruu Ha 6a30BOM YpOBHE CPEIHET0 o0IIero oopa3oBaHus
otBoAuTCs 68 yacos: B 10 kiacce — 34 ygaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B HEZEem0).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBCHHBIMU HayKamu, (puimocodueit, STUKON, SCTETUKON U TMPABOM.
Pons Ouonorum B (HOpMUPOBAHHH COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMONOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUM MPUPOIbI (HAOII0IEHUE, SIKCIIEPUMEHT, OMMCAHMUE,
U3MEpeHue, KilaccupuKanus, MOJICTUPOBAHNE, CTaTHCTHYECKas 00paboTka
JAHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. Hapsun, I'. Menaens, H. K. Konbios, /Ix. Yorcon n @. Kpuk.

Tabmuiel 1 cxembl: «MeTo/Ibl TO3HAHMS KUBOW ITPUPOIBD».

JlaGopaTopHblie U NpaKkTHYEeCKHE PadOThI:

[Tpaktuueckas pabora Ne 1. «Mcmonp3oBaHHE pazIUYHBIX METOJIOB MpPH
U3YYEHUH OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI U X OPTraHU3AIUA.

XKuBble cuctembl (OMOCUCTEMBI) KaK IpeaMeT udydenust ounonoruu. Otianyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpasue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSLIUOHHO-
BUJIOBOM, SKOCHCTEMHBIN (OMOTreoIeHOTUUeCKui), OnochepHbIil.

JdeMoHcTpanuu:

Tabmuupl n cxembl: «OCHOBHBIE MPU3HAKU JKU3HU», «YPOBHU OpraHU3ALMH
YKUBOU IIPUPOIBI».

Ob6opynosanue: Mmoaens moiiekyisl JJHK.

Tema 3. XumMuuyecKuii COCTAaB U CTPOCHHUE KJICTKH.

XUMHUYECKHM COCTaB KIETKA. XHMHUYECKHE HJIEMEHTBHI: MaKpO3JEMEHTHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI W MHUHEPAIbHBIX BellecTB B KkieTke. Ilomnep:xkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHre OenkoB. AMHUHOKHMCIOTBI — MOHOMEpPHI OEJIKOB.
He3zameHnnmplie 1 3aMeHHMbIE aMUHOKHUCIOTBHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl O€IKOBOM MOJeKyidbl (TEepBUYHAs, BTOPUYHAs, TpPETUYHAS U
YEeTBEPTUYHASL CTPYKTypa). XHUMHYECKHME CBoOilcTBa OenkoB. buonormyeckue
(GyHKUIHUU OENKOB.



®depmentsl — Ouosormdeckue Katanuzatopbl. CrtpoenHue (QepmeHra:
aKTUBHBIA I1eHTp, cyOcTpaTHas crneuupuuHoctb. KodepmenTsl. BuramuHbl.
OTnuuust GepMEHTOB OT HEOPTaHMYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIOKO3a, pudo3a ©  Je30KCUpud03a),
aucaxapuabel - (caxaposa, JaKTo3a) M Mojucaxapuibl  (Kpaxmai, TJIMKOTEH,
1eJUII0I103a). buonornveckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuasl, Qocdomunuasl, crepouabl. 'uapoduibHO-
runpodobHbie  cBoicTBa. buonornmueckue @ynkumm nunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB U JIMMHI0B KaK UCTOYHUKOB YHEPTHUHU.

HyxnennoBeie xucnorel: JHK wu PHK. Hykineornasl — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenune u ¢pynkuuu JJTHK. Ctpoenue n pynkuuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIUU.

Huronorus — Hayka o kierke. Knerounas Teopust — npumep B3auMOACHCTBUSA
uzeil 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3yUeHUs KIIETKH.

Knerka kak mnenoctHas xuBas cuctema. OOmmue NpHU3HAKH KIETOK:
3aMKHyTasi HapykHas MmMemOpana, monekynsl JIHK kak renermdeckwii ammapar,
cucTeMa CMHTe3a Oenka.

Tunel KJIETOK: »yKapHOTHYeCKass M mpokapuotuyeckas. OcoOEHHOCTH
CTpPOEHHUs MpoKapuoThyeckor kieTku. Kierounass crenka Oakrtepuil. CtpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >XUBOTHOU U
rpUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsA CTE€HKA, IITMKOKAIUKC, UX
¢ynkuuu. [nazmaruueckas memOpana, e€ cBorictBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHomemOpanHbie opraHouabl kietku: OIIC, ammapar [Nonbmxu,
au30coMbl. [1o1yaBTOHOMHBIE OpPraHOMAbLl KJIETKU: MUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxkaenre MHUTOXOHIpUN u miactud. Buasl mmactun. HememOGpanhHsbie
OpraHOMJbl KJETKH: PpUOOCOMBI, KJIETOYHBIA WEHTP, LIEHTPUOJIH, PECHUYKH,
KryTUKUA. QYHKIIMU OPraHOUI0B KIIETKU. BritoueHus.

SAnpo — perynsaropubslii eHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEIIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHUYECKHUX DBJEMEHTOB B  HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM IPUPOAEH.

Tabmuupbr u cxemsl: «llepuogndeckass TabnuIa XUMHYECKUX JIIEMEHTOBY,
«CTtpoeHue MoJieKkyabl Bonb», «buocunres Oenkay, «CTpoeHHUE MOIEKYJIbI
oenka», «Ctpoenue ¢epmentay, «Hyxneunosbie kucnotel. JJHK», «Ctpoenue



Mosiekyiabl AT®», «CTpoeHne 3yKapuoTHUYECKON KIETKN», «CTpOeHUE KUBOTHOM
KIETKN», «CTpOEHHE pAaCTUTEIBHOW KIETKW», «CTpoeHHuE NPOKAPUOTHUECKON
KJIeTK», « CTpOeHHUeE Azipa KIETKW», «YTIEBOJbIY, «JIUumuabn.

O6opynoBaHue: CBETOBOW MHKPOCKOI, O0OpyJOBaHHME MAJsi TPOBEACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOMpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHe PadoThI:

JlabopatopHass pabora Ne 1. «/M3yyeHue KaTadIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMUIIa3bl UK KaTaaasbl)y.

JlabopatopHass pabora Ne 2. «l3ydyeHue cCTpoeHHMs KJIETOK paCTEHUH,
KUBOTHBIX U OaKTepuil MoJI MUKPOCKOIIOM Ha TOTOBBIX MHKpoMpernaparax M HX
ONKCAHUEN.

Tema 4. /KusHeaesiTeJbHOCTb KJIETKH.

OOMeH BerIecTB, UM MeTab0Iu3M. ACCUMUIALMS (TUTACTUYECKUIT OOMEH) U
JUCCUMWISIIUSA (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BELIECTB W JHEPruM B NOHHUMaHUU
MeTabou3Ma.

Tumnbl oOMeHa BeliecTB: aBTOTpOGHBIA U rerepoTpodHsbiii. Posb ¢pepmeHTOB
B OOMEHE BEIIECTB U MPEBPALICHUU YHEPTUU B KIIETKE.

®dotocunre3. CperoBas u TemHOBasg (a3sl (oTocuHTe3a. Peakuuu
dboTocunTe3a. DPheKkTUBHOCTh (HOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A IS KU3HU
Ha 3emuie. BiusiHue ycioBuii cpeqpl Ha GOTOCUHTE3 U CIOCOOBI TOBBILLIEHUS €T0
MPOJYKTUBHOCTU Y KYJbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCUHTE3UPYIOMIe OakTepuu. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJIe.

DHepreTuueckuii oOMeH B KJeTke. PaciernieHue BelecTB, BbIJCICHHE U
AKKyMYJUpPOBaHUE DJHEPrud B KJIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
I'mukomus. bpoxkenue m ero Buabl. KucimopoaHoe OKHUCIEHHE, WM KIETOYHOE
JbIXaHUE. OkucnIUTENBHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYECcKOro oOMeHa.

Peaknuun MatpuuHoro cuHre3a. ['eHernueckas wuHpopmamms u JHK.
Peanuzamus reHetnueckod uHpopmanuu B KiIETKe. [ eHeTHUecKuil KOA U €ro
cBoiictBa. Tpauckpunuus — matpuunblii cuHTe3 PHK. Tpancnsuus — 6uocunres
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Heknerounsie ¢popmsl xu3Hu — BUpychl. Mictopust otkpsiTus Bupycos (. U.
NBanoBckuit). OCOOEHHOCTM CTPOCHHMS U KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, KUBOTHBIX U 4YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc mmmyHoaepunura yenoseka (BMIY) — BozOyaurens CIIN/a.



OOparHast ~ TpaHCKpuIusi, peBepraza u  uHTerpaza. lIpodunakruxa
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpauuu:

[Toptpetsr: H. K. Konbsnos, /I. Y. UBanosckui, K. A. Tumupsses.

Tabmuiel u cxembl: «Tunbel mutanusy, «Metaboauzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuit oomen», «Xmopomnacty, «®orocunred», «Ctpoenune JIHK»,
«CTtpoeHue u PyHKIMOHUPOBAaHUE reHay, «CuHTe3 Oenkay, « 'eHeTHYeCKUl Koy,
«Bupyco», «baktepuodarn», «CtpoeHue u xu3HeHHbIN 1uka Bupyca CIIN/a,
oaxTepuodaray, «Pemnukarus JJTHK.

Ob6opynoBanue: moaenu-anuinkauuu «Yasoenue [IHK u Tpanckpunius»,
«buocunres 6enkay, «CTpoeHue KIeTKn», Moaenb cTpykrypsl JJHK.

Tema S. Pa3MHOKeHHe U MHANBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounsii 1uKII, WM JKU3HCHHBIM LUK KiaeTku. HMHTepdaza m MHTO3.
[Ipoueccrl, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapUOTHIIL.
JlumionaHeIi W TAluUIOWOHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHBI
[utonornuyeckue OCHOBBI PAa3MHOKEHHS W  WHIUMBHAYaJIbHOIO  Pa3BUTUSA
OpraHU3MOB.

[enenune knetkn — muto3. Craguu mutosa. Ilpoueccsl, npoucxoasmume Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKHl CMBICT MUTO3A.

[Iporpammupyemas rubenb KJIETKU — aromTo3.

®opMbI pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U mojioBoe. Buasl Oecronoro
Pa3MHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BETETATHBHOE Pa3MHOKEHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OPraHu3MOB, €0 3HAYEHUE ISl CEIEKIUU.

[TonoBoe pazMHOKEHHUE, €T0 OTIAUUHS OT OECIIOJIOTO.

Meito3. Cragum meito3a. [Iporecchl, NpoucxXoadine Ha CTaauaX Meno3sa.
IloBenenne xpomocoMm B Menosze. KpoccuHrosep. buonormyeckuit cmbicia U
3HaYCHHUE MEeKo3a.

'ameTtorenes — mnpouecc oO0pa3oBaHUs TOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBeie *xkemne3bl: CEMEHHUKA U SUYHUKA. OOpa3oBaHUE U PA3BUTHE IMOJOBBIX
KJIIETOK — TraMmeT (CrnepMaTo30u]l, SMIEKIIeTKa) — CHEepPMATOreHe3 M OBOTCHES.
OCOOEHHOCTH CTPOCHHSI SAMIIEKIETOK U crepMaTo30uaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIbHOE PpPa3BUTHE
(aMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobieHue, racTpyisius, opraHorene3. [loctamOpuoHanbHOE pazBuTHE. THIIBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHSL: MpsAMOE, HemnpsiMoe (JIMYMHOYHOE). BrnusHue



Cpelpl Ha pa3BUTUE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHbBIE
YpPOJICTBA.

Poct u pazButue pacrennil. OHTOreHE3 IBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHM, CTaJUU PA3BUTHSL.

JdemoHncTpanuu:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY», «J[BoiiHOE
OIUIOJJOTBOPEHME Yy IIBETKOBBIX pACTEHUN», «BereratuBHOE pa3sMHOXKEHUE
pactenuii», «Jlenenue kieTku Oaktepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpoMmocombl», «Knerounbiii muknm», «Pemmukamus JTHK», «Mutos»,
«Meioszy», «lIpsmoe u HenmpsiMoe pa3BuTUE», «l'aMeToreHes3 y MICKONMUTAKIINX U
4enoBeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O0opynoBanue: MUKPOCKOII, MUKpOIpenaparThbl «CrniepMaTo30M1bl
MJICKOTTUTAIOIIETO», «SHIEKIeTKa MIIECKOIUTAIEro», «Kapuoknues B KieTKax
KOpEelIKa JIyKa», MarHuTHas MOJEb-alIUIuKanusa «JleneHue KIEeTKu», MOJEIb
JIHK, Mmozaenb MetadazHoil XpOMOCOMBI.

JlabopaTopHbIe M IpaKTHYeCcKUe padoThbl:

JlaGoparopuass pabora Ne 3. «HaOmromeHume MuTO3a B KIETKAaX KOHYHKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlaGopatopuas pabota Ne 4. «M3yueHuwe CTpOEHHS TOJIOBBIX KJIETOK Ha
rOTOBBIX MHKpOIpenaparax».

Tema 6. HacsieiCTBEeHHOCTh M H3MEHYHBOCTh OPraHU3MOB.

[Ipenmer u 3anaun renetuku. Mctopus pa3Butus reHeTUKku. Poie nuronorun
¥ 5MOpHOJIOTMM B CTAaHOBJIICHMHM T€HETUKHU. Bkiaa poccHilcKUX M 3apyOexHBIX
YYEHBIX B pa3BUTHE TIEHETUKU. MeToabl TEHETHKU (TMOPHI0TIOrHYECKUH,
LIUTOT€HETUYECKUM, MOJEKYJSIPHO-TeHETUUECKHUil). (OCHOBHBIE T'€HETHYECKUE
NOHATHUS. [ 'eHeTHUecKass CUMBOJIMKA, HCIIOJIb3yEMasl B CXeMaX CKPEUIMBAHUM.

3aKOHOMEpPHOCTH HACJIEOBAHUS MPU3HAKOB, YCTaHOBIEHHbIE . Mennenem.
MonoruOpuaHoe CKpelldBaHHE. 3aKOH €IWHOO00pa3us TUOPHUIOB MEPBOTO
nokosjeHusd. IIpaBuno AOMUHUpOBaHUS. 3aKOH paCLICIJICHUS ITPU3HAKOB.
I'mnote3a ynctotel ramer. [lonHOE U HEMOJIHOE JOMUHHUPOBAHHUE.

JHuruOpuaHoe  cKpeluBaHHME. 3aKOH  HE3aBHUCHMMOIO  HacledOBaHMS
Opu3HakoB.  LlUTOreHeTHYEeCKHME  OCHOBBI ~ JUTMOPUIHOTO  CKpEIIHMBAHUS.
AHanuzupyromee ckpemuBanye. Mcnoap30Banye aHAIM3UPYIOIIETO CKPELMBAHUS
JUTSI OTIpe/IeNIeHUs TEHOTHUIA 0COOM.

CuemnieHHoe HacnefnoBaHue npuszHakoB. PaGora T. Moprana 1o
CLECIJICHHOMY HAaCJIEIOBaHMIO IeHOB. HapylieHnue cueruieHns: TeHOB B Pe3ysbTaTe
KPOCCHHIOBEpA.

XpoOMOCOMHAasA TEOpPUS HACIIEICTBEHHOCTHU. | €HETHYECKUE KAPTHI.



I'enetuka noma. XpoMOCOMHOE OmpeAesneHue moia. AyTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMmeTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLIETUIEHHBIX C MOJIOM.

N3MeHYnBOCTSD. Bunet W3MEHUYUBOCTH: HEHACJIEACTBEHHAS 151
HaclleACTBeHHasA. Ponp  cpeapl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOIU(MDUKAMOHHOW H3MEHYMBOCTH. BapualMoHHBIH psiag U
BapuanvoHHass kpuBasd. Hopma peakuun npuszHaka. KondecTBEeHHbIE W
KauyeCTBCHHBIE TMPU3HAKKM W WX HOopMa peaknuu. CBOWCTBA MOAM(PUKAIMOHHON
V3MEHYHUBOCTH.

HacneactBenHasi, wiaM reHOTUIMYECKas, W3MeHUYMBOCTh. KomOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpoIecC — OCHOBA KOMOMHATUBHOMN
W3MEHYUBOCTUA. MyTalnmoHHasi U3BMEHUYNBOCTh. Kitaccudukanust MyTainmii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa 1 MpUYMHBI MyTaluidi. MyTareHHbIe (HaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HAaclieACTBEHHOM n3meHunBoctu H. M. BaBuiosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETHUKH
YyeJIOBEKa: reHeaJIOTHYECKUM, OJTM3HEI[OBBIM, IINTOT€HETUYCCKUHM, OMOXMMHUYECKUH,
MOJIEKYISIPHO-T€HETUUECKH. CoBpemeHHOE OnpeIeNICHUE TE€HOTHUNA!
MOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[II1P-ananmu3a. HacneacTBeHHble 3a00JICBaHUS YEIOBEKA: TCHHBIC OOJIC3HU,
00JIe3HH C HACJIEICTBEHHOM MPEIpacroioKeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckne ¥ TeHepaTuBHble MyTauu. CTBOJOBbIE KIIETKU. [IpuHUHIBI
310pOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPO(UIAKTUKY U JICYECHUS TeHETUYECKUX
Oone3Held. MenUKO-reHeTUYEeCKOE KOHCYJIbTUPOBAHHWE. 3HAYEHUE MEIUIIMHCKOM
T€HETUKHU B MPEJOTBPAIEHUH U JICUCHUHU T€HETUYECKUX 3a00JIEBaHHI YeIOBEKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Peconckuii, H. 1. BaBuinos.

Tabmuupr w  cxembl:  «MOHOTMOpHIHOE  CKpEUIMBAaHHE U €T0
LHUTOr€HETUYECKAas OCHOBa», «3aKOH pACIICIUICHHS M €ro LUTOre€HeTUYecKas
OCHOBa», «3aKOH YHCTOTBl  ramer», «JluruOpugHoe  CKpEIIMBaHUEY,
«luTomornyeckue OCHOBBI JUTUOPUIAHOTO CKpELLUUBAHUAY, «Meiio3y,
«B3anmoaenucTBUE aUICNIbHBIX TE€HOB», «leHeTuyeckue KapTbl pacTEHUN,
KUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moyia», «3aKOHOMEPHOCTH HAcCJEedOBaHUs,
CUEIUIEHHOrO0 ¢ mnosiom», «KapuoTtumbel YenoBeka ¢ KUBOTHBIX», «Buasl
U3MEHUYUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTruKa rpynn KpoBu», «MyTalluOHHAS U3MEHYHBOCTD.

O6opynoBanue: Mojenu-anmiaIukanu «MOHOTHOpUHOE CKpEUIMBaHUE,
«Henonnoe noMuHupoBaHue», «JurubpugHoe ckpeuuBanuey», «llepexpéct



XpOMOCOM», MHUKpPOCKON U MuUKpompemnapar «Jlpo3zoduia» (HopMma, MyTauuu
(GbopMBI KPBUILEB M OKPACKH Tela), repbapuii «['opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGopatopHasi pabota No 5. «M3ydyeHue pe3yapbTaTOB MOHOTHOPHIHOTO U
TUTHOPUIHOTO CKPELIMBaHUs Y Jp0o30(uibl Ha TOTOBBIX MUKpOIIpEnapaTax».

JlabopatopHas pabora Ne 6. «M3yueHne MoAN(PUKALIMOHHON U3MEHUHUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPUBOI.

JlaGopartopHas padota Ne 7. «AHanu3 MmyTamnuil y npo30(uiasl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME M aHAIM3 POAOCIOBHBIX
YEIOBEKA.

Tema 7. Cesiekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuys Kak HaykKa M Ipolecc. 3apOKICHUE CEJIEKUUU U JTIOMECTHKAILUS.
VYuenne H. . BaBuioBa o0 1eHTpaX HIPOUCXOXKICHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHUM. LIEHTpBI MPOUCXOXKIAEHUA AOMAIIHUX XUBOTHBIX. COpT,
IOpOJIa, ITAMM.

CoBpeMeHHbIE METOJIbI CeJieKInU. MacCOBBIM U MHANBUIYAJIbHBIN OTOOPHI B
CEJIEKIIMM PAcTEeHWAd M KUBOTHBIX. OIlleHKAa 3KcTepbepa. bin3kopoacTBeHHOE
ckpeuiuBanue — HHOpuAMHr. Ywucras nuHua. CKpellMBaHUE YUCTBIX JIUHUU.
I'erepo3uc, wnu rubpunHas cuia. HepoAacTBEHHOE CKpellMBaHUE — ayTOPUAMHI.
Otnanénnas rulOpuamzauus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJIyYEHHUE TOJIMIUIOUJOB. JIOCTMIKEHMSI CENEeKUMU pacTeHUH, MXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHomorust Kak oTpacib MNPOU3BOACTBA. ['€HHAas WH)KEHEpHs. JTallbl
co3ganusi pexomOuHanTHo JIHK wu tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kiietounble KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTEHUU.
KinonnpoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Dkojoryueckue U otudyeckue — mpobmempl. MO —  reHeruyecku
MOJIM(ULMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanum:

[Toprpersr: H. M. BaBunos, 1. B. Muuypun, I'. /. Kapneuenko, M. @.
HBaHoB.

Tabmumsl 1 cxembl: kapta «LleHTpbl NpOUCXOXKIAEHHST W MHOroo0Opasus
KYJbTYPHBIX pacTeHui», «[lopoasl TOMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OTnanéHHas rudpuausamus», «Padotel akagemuka M. ®@. lBanoBay,
«ITomumnonnusa», «OObeKTbl OuoTeXHONOTUNY, «KieTouHble KylIbTYpHl U
KJIOHUpOBaHKE», «KOHCTpyHnpoOBaHUE U IIEPEHOC I'€HOB, XPOMOCOM).

O6opynoBanue: MyJIsSKH TUIOJJOB U KOPHETIIION0B JUKHUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHu, repOapuii «CelnbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpakTHYecKue padoThbl:

Okckypceusi «OCHOBHbIE METOJIbI U JOCTHXKEHUS CENEKIIMM pacTeHUH M
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN ~ yY4acTOK, B TEIUIMYHOE XO3SIMCTBO, JIabOpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBoJIIOLIHOHHASL O0MOJIOTHS.

[Ipennoceulki BO3HMKHOBEHHSI HBOJIONMOHHOW TEOPHUHU. DBOJIOLMOHHAS
Teopust U €€ MeCcTO B OMOJIOTHH. BnusHuE >BOJIONMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTHX HAYK.

CBuzerenbctBa HBomonuu. [lameoHTomornyeckue: MOCIeI0BaTEIbHOCTD
MOSIBJICHUSI BHUJIOB B MaJICOHTOJOTUYECKOW JIETONMHMCH, MEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo U paznuune GayH u (prop MaTepuKoB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U PA3IUYUs SMOPHOHOB pa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTHYHbIC,
PYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEIACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTel y BCex
OpraHHU3MOB.

OomonnonHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBUHM3MA. JIBWOKyIIME CWIbl 3BOJIIONMU BUJIOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOKEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEONpENENEHHAS] W3MEHUYUBOCTb,
O6opb0a 3a CyIIecTBOBaHHUE, €CTECTBEHHBIN O0TOOD).

Cuntetnueckas Teopust sBoonuu (CTI) u €€ OCHOBHBIE MOJIOKEHUS.

MuxkposBosntonus. [Tonymsiius kak eAMHUIA BUAA U SBOJIIOIUU.

JBrxymue cuibl ((hakTopbl) SBOJIONUKA BHAOB B Mpupojie. MyTalMOHHbIN
npolecc M KOMOWHATHBHAs WM3MEHYMBOCTH. [lOMyNslMOHHBIE BOMHBI U Jpeid
reHoB. M3osisiust 1 MUrpanusi.

EctecTBeHHBII 0TOOp — HampaBisAOMWMA  (QakTop 3BoMoUUU. DOpPMBI
€CTECTBEHHOTO 0TOOpa.

[Ipucnoco01eHHOCTh OpPraHU3MOB KaK pe3yJbTaT 3Bojionuu. [Ipumepsl
MPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMop(o3bl ¥ UAMOA AN TAIIUH.

Bun wu BugmooOpazoBanue. Kpurepunm Buaa. OcHOBHbIE  (OpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomorusi. DPopMbl  IBONIONUU:  (uUileTUYECKas, JMBEpreHTHas,
KOHBEpreHTHasi, napajuiesbHas. HeoOpaTtumMocTh 3BOIMIOLHUU.

[IporcxoxaeHne OT HeceUHATM3UPOBaHHBIX NpenkoB. lIporpeccupyronias
crienrann3anus. AJanTUBHAs paavaiusl.

JdeMoHcTpanuu:



[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mromiep, A. H. Cesepiios.

Tabnuupl U cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  0oppOBI  3a
cymectBoBanue», «EctecTBeHHbIll 0TOOPY», «MHOrooOpasue COpToB pacTEHUI»,
«MHoroo6pazue  mopos  KMBOTHbIX»,  «llomymsiuum»,  «MyTanuoHHas
U3MEHUYUBOCTB», «ApoMopdo3bl», «Waumoamantauum», «OOmas aereHepauus»,
«/IBrmxymme cuiel 3Bosronuny», «Kapra-cxema wapmpyrta mnyremectsus Y.
HNapsunay, «boppba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHue», « IKOJIOTHYECKOE BUIO00OPA30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
HaboOp TUIOAOB M ceMsH, Koyuiekuus «lIIpumepbl 3alUTHBIX TPUCIIOCOONECHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIPaBJICHUS DBOJIONUNY, O0BEMHAS MOJEIb
«CTpoeHue roJloBHOr0 MO3ra IMO3BOHOYHBIX).

buoreorpaguueckass kapra wmupa, koymekuus «DopMbl COXPaHHOCTH
VMCKONAeMbIX JKMBOTHBIX M pacTeHHi», Moaenb anmukauus «llepexpéct
XpOMOCOM», BIaxHble Tmpemnapatel «Pa3Butue Hacekomoro», «Pa3Butue
JATYLWIKW», MUKponpenapat «Jpo3oduna» (HopMa, MyTanuu (pOpMbI KPbUILEB U
OKpAacKu Tena).

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

Jlabopatopnas padota Ne 1. «CpaBHeHHE BHUJOB MO MOP(POIOTHUECKOMY
KPUTEPHUIO).

JlaGopartopHas padora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU HA 3emue.

JloHaydHble TpPEACTABICHUS O 3apOKICHUM XWU3HU. HayudHble rumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emuie: a0uoreHe3 M mnaHcnepMmus. XHUMHUYecKas
IBOJIIOLUS. AOHMOT€HHBI CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHWYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOM 3BOMOLMHY. HavanbHble 3Tanbl
ounosornueckor sBojronuu. ['mnoreza PHK-mupa. ®opmupoBanne mMeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IMPOTOKJIETKHU. lIepBble KIETKM M HMX 3BOJIIOLMA.
®opMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1Mo 3pam U nepuojaM. Karapxein. Apxeiickas u
nporepo3oiickas Hpbl. [laneo3oiickas spa u e€ mnepuoabl: KeMOPUNCKUH,
OPJIOBUKCKUH, CUITYPUHUCKHN, T€BOHCKU, KAMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3so30¥cKas 3pa ¥ €€ nepruoabl: TPUACOBBIN, FOPCKUAN, MEJIOBOU.

KaiiHo3oMickas 3pa u €€ mnepuoApl: NaAJICOrC€HOBBIM, HEOICHOBBIM,
AHTPOMOT€HOBBIN.



XapakTepucTUKa KJIMMaTa U TeoJIOTMYECKUX IpoleccoB. OCHOBHBIE 3TaIlbl
SBOJIIOLMU PACTUTENBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH U
KUBOTHBIX. [l0osiBIIeHME, pacliBET U BHIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpakeHue 3BOJOUUH. OCHOBHBIE
CHUCTEMaTUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. PazBurue nmpeacTaBieHHil o
IPOUCXOXKJEHUN uYesoBeka. Meroabsl H3ydeHUs aHTpororenesa. (CxojactBa u
pasnuyus 4esoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHHUE YEIOBEKa.

JIBmokymme — CHIIbI (paxropsl) AHTPOIIOrEHE3a. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBbIH o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HW,
U3TrOTOBJIEHUE OPYAUH Tpyda, MBIIUICHHE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIOLMH YEJIOBEKA: aBCTPAIONUTEKH, UeloBek
yMmenbi, YemoBek npsaMoxonsmmi, YenoBek HeaHAEPTAIbCKUN, YenoBek
pa3yMHbIii. Haxoakum uCKOmaeMbIX OCTaTKOB, BpeMsl CYILECTBOBaHMS, 00JIaCcTh
pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAHSL.

UYenoBeueckne packl. OCHOBHbIE  OOJBIIME  pachkl:  €BpPONEOUIHAs
(eBpasmiickasi),  Herpo-aBCcTpajioujHasi  (dKBaTOpHasbHas),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl ~ MPUCHOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YelOBEYECKUX pac.
Kpuruka pacusma.

JdemoHncTpanuu:

[Toptpets: ®@. Penn, JI. Ilactep, A. N. Onapun, C. Mumniep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBenne CoHeuHO#H cucTeMbl», «Pa3Butie
OopraHuueckoro wmupa», «PacturenbHas KieTka», <«KuUBOTHasi  KJIETKay,
«IIpokapuoTnueckass kinertka», «COBPEMEHHAs CHCTEMA OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKa U YeJOBEKOOOpa3HBIX
00e3psiH», «OCHOBHBIE MeCTa NAJCOHTOJOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeJOBEKa», «J/lpeBHenmue moam», «/peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HelloBeUeCKre pacb.

O6GopynoBanue:  Mysku — «lIpoucxoxknenue — yenoBeka»  (OHOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTaiblla, KPOMAHbOHIIA), CICNKH WIIU
U300pKEHUS KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeJoBeKa (KaMHH-YOTMIEPHI,
pyOuna, ckpebna), TeoxpoHoyoruueckass Tabnuna, Kojuiekuus «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlabopaTopHbIe M IpaKkTHYecKUe padoThbl:

[Tpaktuueckas padora Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PAaCTEHHUI U
YKUBOTHBIX B KOJJIEKIUSAX).



DKCKypcUsl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIM WJIM KpaeBeIUeCKUN My3eil).

Tema 3. OpranusMbl U OKpPY:Ka0IIadA cpeaa.

DKOJIOTHSI KaK HayKa. 3aaud U pa3Jieibl 3KOJIOTHH. MeTOIbl HIKOJIOTrHYECKUX
UCCJIEIOBAaHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3yIIHAs, MOYBEHHAs,
BHYTPHUOPTaHU3MEHHASI.

Okonoruueckue ¢akropel. Krmaccuduxamuss skonornyeckux (HakTOpoOB:
abuoTuyeckre, OMOTHYECKHME M AaHTPOINOTeHHble. JIeficTBHEe SKOJIOrMYecKuX
(bakTOpOB Ha OPTAHU3MBI.

AGuoTtnueckue (hakTophl: CBET, TEMIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenust OpraHU3MOB K  JCUCTBUIO  a0MOTHYECKHX  (HaKTOPOB.
buonornueckue puTMBL.

buornueckue (bakTopHI. Bunbr OMOTHYECKUX B3aUMOJENCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOUO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIHU3M,
HeWTpanu3M. 3HaYeHHE OWOTHYECKUX B3aUMOJICHCTBUN JIS CYIIECTBOBAHUS
OpPraHU3MOB B IMPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU nomyjsiuud. OCHOBHBIE IOKa3aTeNH
NOMYJISIUMU: YHCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, HPHUPOCT,
mMurpanus. J{mHaMuka YuCI€HHOCTH MOMYJISIUUN U €€ PeryIisiiusl.

JdeMoHcTpanuu:

[Hoptpetsl: A. I'ymboasar, K. @. Pynbe, O. I'ekkens.

Tabmumsr u cxembl: kapta «lIpuponnsie 30Hb1 3emun», «Cpeasl oOUTaHUsA
opranu3sMoBy», «®Doronepuoguzm», «llomynsiuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU MOMYJISAUUU UHPY30puu-TyPenbkny, «[IuiieBbie nenm».

JlaGopaTopHblie U NpakTHYeCKHe PadoThI:

JlabopatopHas padorta Ne 3. «Mopdonoruueckne 0COOEHHOCTH pacTeHUH W3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHasi pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktrueckas padota Ne 2. «Iloacyér NIOTHOCTH NOMYJISUMKA pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ IKOJIOTHYECKHE CHCTEMBbI.

Coo0miectBO opranu3sMoB — OuoneHo3. CTpyKTypbl OHOLEHO3a: BUIOBa,
NpPOCTpaHCTBEHHas, Tpodudueckas (mummeBas). Bunbl-nomunantel. CBs3u B
ouoreHose.

Dkosoruueckre cuctembl (dkocucteMbl). [loHsTHe 00 »3kocucTemMe W
ouoreonenoze. DOyHKIMOHATBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: MPOIYLIECHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHMU B IKOCUCTEME.
Tpoduueckue (muieBble) YPOBHU »HKOCUCTEMBbI. [luileBble 1E€MU W CETH.
OcCHOBHBIE TIOKAa3aTelM SKOCHUCTEMBI: Ouomacca, NPOAYKIHUSA. DKOJIOTMYECKUE
nupamMuabl: NPOAYKLUWH, YHCICHHOCTH, Ownomaccel. CBOICTBA 3KOCHCTEM:
YCTOWYMBOCTB, CAMOPETYJIALMs, pa3Butue. CyKueccus.

[IpupoaHble SKOCHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOIO
WJIM IIMPOKOJIMCTBEHHOIO Jieca.

AHTpPONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POO3KOCHCTEMBI.
Bbuonornueckoe 1 X03sHUCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak (akTtop ycToiunBocTH sKocucTteM. CoxpaHeHHe
OMOJIOrMYECKOro pazHoOOpasus Ha 3eMIle.

Yuenue B. U. Bepuaackoro o 6mocdepe. ['panuiipl, coctaB u CTPyKTypa
ouocheprl. XKuoe BemectBo u ero Qynkiuu. OcoOeHHOCTH OHochepbl Kak
r100abHOM 3KOcHCTeMbl. JlMHaMuueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BemEeCTB U OMOr€OXMMHUYECKUE LUKIIBI 3JIEMEHTOB (yIiaepoJa,
a3oTa). 30HATBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiin. AHTpONIOreHHbIEe U3MEHEHUs B Orocdepe.
['moGanpHbIE HKOJTOTUYECKHE MTPOOIEMBI.

Cocy1ecTBoBaHHE IPUPOABI " YeJIOBEYECTBA. CoxpaHeHue
Oouropa3zHooOpasusi Kak OCHOBa ycToitunBocTH Ouocdepsl. OCHOBA pallMOHATBLHOTO
yOpaBJ€HUs NPUPOAHBIMU pECypcaMUd W HUX UCIOIb30BaHuE. JlocTHKeHus
OHMOJIOTUHU U OXpaHa IPUPOJIbI.

JdemoHcTpanuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuubr u cxembl: «llumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenn nutaHus», «IKOJOTHYECKAs] MUPAMHIAY,
«buocdepa u yenoBek», « IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, «DKOocHCTEMa
XBOMHOro Jjeca», «buonenoz Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPOTIOTEHHBIE  BO3JCHCTBHUS Ha NpuUpony», «BakHelmme HCTOYHHKHU
3arpsi3HEHUs] BO3/yXa W IPYHTOBBIX BOI», «IlouBa — BakHEMIIass cOCTaBISAIOLIAs
ouocdepo», «Pakropsl Aerpaganuu nousy, «llapaukoBsiii 3pdexTy, «DPakTophI
PaIMOAaKTUBHOTO 3arpsizHeHust Ouocdepbl», «OO0mas cTpykTtypa Ouocdepb»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mojeib-anmnKanus «TUIUYHbIE OMOLIEHO3bD», repOapuii
«PacturenbHbie COOOIIECTBaY, KOUICKINH «brolieHo3», «Bpeaurenn BaXHEHIIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJBTYp», TepOdapud U KOJUIGKIIMM pacTeHUH U
KUBOTHBIX, MPUHAJIEKAIINE K Pa3HBbIM SKOJOTMYECKUM TIpyNraM OJIHOIO BHJA,



Kpacnas xnura Poccuiickoii ®enepaiiuu, M300paKeHUS OXPAHSIEMBIX BHJIOB
PacTEeHH U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
bBMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUMA

Cornacao ®I'OC COO, ycraHaBIMBaWOTCSA TpeOOBaHUS K pe3yjbTaTam
OCBOCHHUS  OOYyYalIIMMHUCA TporpaMM CpeaHero oOimero  oOpa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHEIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeameTa «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIIOIIME: OCO3HAHKWE OOYYaAIOMIMMUCS POCCUICKOMN
rpaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONpENeNeHNI0, HaJludue MOTHBalMM K  OOydeHHio Ouoioruw,
[[eJICHANPaBICHHOE DPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[ICHHOCTEH W MCTOPUYECKUX TPAAUIMN pa3BUTUS OUOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENBHOCTH LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHCTEME
OMOJIOTUYECKOTO  00pa3oBaHWs, HAJIUYUE HSKOJOTMYECKOro IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeaMeTra «bruonorus» AOCTUTAIOTCA B
€AMHCTBE YYEOHOM U BOCHUTATEIBHOW JEATEIbBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKUMHU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECcCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpAa3BUTHsA, PA3BUTHS BHYTPEHHEW TMO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHS K 3aKOHY U IMPABOIOPSAIKY, YETOBEKY TpyJa U CTaplIeMy MOKOJIEHHIO,
B3aUMHOI'0 YBa)XKECHHS, OCEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HaCJEIUI0 U
TpaauLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir PDenepaiuu, npupoae u
OKpY XKarollen cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mpenmera «buomorusy»
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJICTBOBATHCS
c(hOopMUpPOBAHHOW BHYTPEHHEH MO3WULMUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIlUM, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacUIUpeHHe >KHU3HEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOILIECCE pPeai3ali OCHOBHBIX HAIlPaBJICHUN
BOCIUTATEIIBHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOr0 BOCIMTAHMSA:

c(hOpPMHUPOBAHHOCTh IPAKJAHCKON MO3UIIMK 00YUYarOIIEerocs: Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOTO 00IIECTBA;



OCO3HaHME CBOMX KOHCTHTYLMOHHBIX IpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESITEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMMO3HABATENbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEIENSITh COOCTBEHHYIO TMO3MIMI0 [0 OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE yYHUTHIBATh B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAJIbHBIM IOJI0KEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B TIPOIECCE COBMECTHOTO BBIMNOJIHEHUSA
y4eOHBIX, MO3HABATEIbHBIX U HCCIEAOBATENIbCKUX 3a/lad, YBaXUTEIbHOTO
OTHOIIEHUSI K MHEHHUIO OIIMOHEHTOB MpU OOCYXJACHHH CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOMN AEATEIBHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHUs K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponuuoii, ropmoctn 3a cBOWM Kpal, CBOXO PoauHy, CBOW S3BIK M KYJIBTYDY,
MPOLLIOE U HACTOSIIEE MHOTOHAILIMOHAIIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIIEIUIO U MaMATHUKAM IIPUPObI,
NOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHHUE W
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HAYCHHsS OWOJIOTMM B TO3HAHWHM 3aKOHOB
IPUPOBI, B ’KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTHPYSCh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYMUBOTO Oy IyIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMUTENSAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TPHUHATHS I[IEHHOCTEHM CEMEMHOM JKWU3HU B COOTBETCTBUM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMUSI:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUIA;



MOHUMAaHHUE SMOIMOHATBHOTO BO3/ICICTBUS )KMBOM MIPUPOJIBI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHMIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMIICHHE
IPOSBIISITH KAYECTBA TBOPUECKOU TUYHOCTH;

S) ¢puzunyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
IMOIMOHATIBLHOTO 0JIaronoJay4uns:

NOHUMaHUE W peanu3alus 3J0pOBOTO U 0Oe30macHoro obpasza KU3HU
(3mopoBOo€  TUTaHUE, COOJIIOJIEHHE TUTMEHWYECKUX TMpPaBUJI U HOPM,
cOQTAaHCUPOBAHHBIN PEXUM 3aHATHH © OTAbIXa, perysipHas ¢uznueckas
aKTUBHOCTb), OEpPEeKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHHUS K
coOCTBEHHOMY (DPU3UUECKOMY U NICUXUYECKOMY 370POBBIO;

NOHMMAaHUE UEHHOCTH MPaBWI HWHIMBHUIYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE TOCHEJACTBUNA W HENMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT0J1s, HAPKOTHUKOB, KypEHHs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPy10J1to0ue;

FOTOBHOCTb K AKTUBHOW JEATEIIBHOCTU TEXHOJIOTMYECKOM U COLMAJIbHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATDH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSITh TaKyO JEATEeIbHOCTD;

UHTEpEeC K Pa3iuyHbIM cepaM mpodhecCHOHATBHON e TeNbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oynaymel mnpodeccun U PeaTn30BHIBAThH
cOOCTBEHHbIE KU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KHU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHHUSA

AKOJIOTMYECKU LIEeJIeCO00pa3HOe OTHONIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CyIleCTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOW KYyJNbTYphI: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLUEHKM HX BO3MOXHBIX IOCIEACTBUM IS
OKpY>Kalolllel cpebl;

OCO3HaHUE rjI00aJbHOT0 XapakTepa IKOJIOTMYECKUX MpoOJeM U MyTed uxX
peLIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPH HU3YYECHUU OHOJIOTHH
3HAHUSI W YMEHUS TMpU pPEHIeHUH Npo0sieM, CBSA3aHHBIX C palUOHAIbHBIM
NPUPOJIONONIB30BaHUEM  (COOJIO/ICHHE  TpaBWJ  TOBEJAEHUS B IPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCUCTEMAX, OXPaHy BHUJOB,
IKOCUCTEM, Ouochepsl);



AKTUBHOE  HEINPHUATUE JIEUCTBUM, NPUHOCIIIMX Bpel  OKPYKAIOLIEH
OPUPOAHON cpejie, YMEHHE MNPOrHO3MPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEHUCTBUM U MPEIOTBPAIATh UX;

HaJM4YUe Pa3BUTOrO SKOJOTMYECKOr0 MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeATENbHOCTU HKOJIOTUYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMM B IO3HABATEJIbHOM, KOMMYHMKATUBHON M COIMAIbHOU
MpPaKTUKEe, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIEITEIHbHOCTH SKOJIOTMYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKH M OOIIECTBEHHOM MPAKTHKHU, OCHOBAHHOTO Ha JUAjore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpUICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOW KYJBTYpbl Kak CpEICTBa
B3aMMOJICUCTBUS MEX1Y JIIOAbMU U TIO3HAHUS MUPA;

NOHUMaHWe chnerudUuKd OHOJIOTMU KaK HayKH, OCO3HaHHUS €& poJd B
dbopMHUpPOBAHNY PAIMOHATHLHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU TICJIOCTHOTO
npeacTaBlieHuss 00 OKpyXaloleM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeOBEKa U
oOlecTBa, B IMO3HAHMM MPUPOIHBIX 3aKOHOMEPHOCTEH M PEHICHHH MpoOJeM
COXpaHEHUS IPUPOTHOTO PABHOBECHSI;

yOeKAEHHOCTh B 3HAYUMOCTH OWOJOTUM JJIsi COBPEMEHHOW IMBWIM3ALINU:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh  pPecypcHble  MpoOJeMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTel BhIXOJIa U3 II00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieyeHusi mepexojia K  yCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaH/IAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHHU OHOJOTMYECKUX 3HAHUM B IEIAX
MOBBIMICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU oOydaronuxcs, GopMupyeMon
IpY U3y4YEeHUU OMOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJb30BaTh IMOJIydaeMble 3HaHWS [Jisi aHajdu3za u
O0OBSCHEHHUSI SBJIICHUM OKPYXKAIOIIET0 MUpa U MPOUCXOIANIUX B HEM H3MEHEHUH,
yMEHHUE JieaTh OOOCHOBAHHBIC 3aKJIIOUEHMS Ha OCHOBE HAy4dHbIX (DAaKTOB U
MMEIOIIUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIbHO HCIOJIb30BaTh OHOJIOTMYECKUE 3HAHUS JIs
penieHus IpooJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HaHWE IIEHHOCTU HAY4YHOH [eATeIbHOCTH, TOTOBHOCTh OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh HHIUBUIYAIHHO U B TPYIITIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEepPhIBHOMY  OOpa30BaHHUIO U
camMo00pa3oBaHWIO, K AaKTHUBHOMY TIOJYyYEHHUIO HOBBIX 3HaHWA 1O OWOJIOTHH B
COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTSIMH.

METANPEJMETHBIE PE3YJIbBTATBI

MeramnpeaMeTHbIe pe3yJabTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble MJisi (OPMUPOBAHUS MHUPOBO33PEHHUS OO0YYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIeHAYYHbIC MOHITHUS, OTpaKarolre
[EJOCTHOCTh HAy4YHOM KapTUHBI MuUpa M cHeuu@uky MeTOJ0B MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, YHEPTHUsI, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIHUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIe/IOBAaHUE,  HAOJIOJICHHE, U3MEpPEHUE, OKCIEPUMEHT U JIPYTHX),
yHUBEpCAJIbHbIe ydeOHble JAeHCTBUS (ITO3HABaTENbHbIC, KOMMYHHUKATHBHBIC,

PEryJISITUBHBIE), obecrieunBaronIne dbopmupoBaHue byHKIIMOHATHHON
IPaMOTHOCTH UM  COI[MAJBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOyyJaronuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXKIUCUUTUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpPCAIbHbIE YyueOHbIE JCHCTBHUS B
MTO3HABATEILHON U COLMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPaMMbl CpeIHEro OOIIero
00pa3oBaHUs TOHKHBI OTPAXKATh:

OBiaaenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH NMO3HABATEIbHbIMHU
NedCTBUSIMM:

1) 6a30Bble JJOorNYecKne AelcTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh IIPM OCBOCHUHU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, CMHTE3a, CPaBHEHMS, KiIacCUpUKAIIUU, 000OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIE MPU3HAKU, YCTaHABIWBATh
CBSI3U C IPYTUMH MOHSITUSIMM);

ONpeNesATh IENM JEATEIbHOCTH, 3ajJlaBas IapaMeTpbl M KPUTEPUH HX
JOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI JEATEILHOCTU C OCTABICHHBIMHU LIEISIMU;

UCII0JIb30BaTh OMOJIOTUYECKHUE TOHATHUS JJIsl 0ObsICHEHUS (PAaKTOB M SIBICHUM
YKUBOW NPHUPOJBI,

CTPOUTH JIOTUYECKUE PaCCyXJeHUsl (MHAYKTUBHbIC, AEAYKTUBHbBIC, IIO
AQHAJIOTHH), BBISABISATH 3aKOHOMEPHOCTH M TPOTHBOPEUYHS B paccMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BBIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh CXE€MHO-MO/ICIbHbBIC CpeacTna JUTS MPECTABICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOIICHHH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKK€  MPOTHUBOPEUYMH  pa3HOr0  pojaa,  BBIBICHHBIX B Pa3jMuYHBIX
MH(POPMALIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEIICHHs] MPOOJEMbl C Y4ETOM aHAIM3a MMEIOIIUXCS
MaTepHUaAIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTb  KOPPEKTHBbI B  JICITEIIBHOCTh, OLICHMBaTb COOTBETCTBHE
pE3yJIbTATOB LIEJSAM, OLIEHUBATh PUCKU MTOCIECTBUM 1€ATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PpEaJbHOIO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aHMMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PELUICHUH KU3HEHHBIX IPOOJIeM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE JeiiCTBUA:

BJIAJIETh HABbIKAMH Y4EOHO-HUCCIEA0BATEIbCKOM U IPOEKTHOU JI€ATEIbHOCTH,
HaBbIKAMM  pa3pelieHus MOpo0sieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IOMCKY METO0B PEUICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3IUWYHbIe BUbl JIESATEIBHOCTU IO MOJYYEHUIO HOBOTO
3HAaHUA, €r0 HWHTEPIpeTalnH, MNPeoOpPa3oBaHUIO M TPUMEHEHUI0 B Y4eOHBIX
CUTyalUsX, B TOM YUCIIE [IPU CO3JJaHUMU YUEOHBIX U COLUATIbHBIX IPOCKTOB;

(opMuUpPOBaTh HAYyUYHBIM TUI MBILIUICHUS, BIAJ€Th HAYYHONH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METOAAMU;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
NEATENBHOCTH U KU3HEHHBIX CUTYALMSIX;

BBISIBJISIT [IPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlU3UpoOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh ApryMEHThl IJis JI0Ka3aTelbCTBa
CBOMX YTBEPXKICHMI, 3a1aBaTh NapaMETPbl U KPUTEPUH PELLICHUS;

aHAIM3UPOBaTh IIOJIYYEHHBIE B XOJE€ PEIICHMs 3aJadyd  Pe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBJISATh LIEJICHANPABICHHBI MOMCK IEpeHoca CPEJCTB U CIHOCOOOB
JEeUCTBYSI B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENbHYIO M MPAKTHYECKYHO OOJIacTu
KU3HEIEATEIbHOCTH;

YMETb UHTErpPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE WJIEH, MpeAJsiaraTb OpUTrMHAJIbHBIE MOAXOMAbI U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.

3) padora ¢ uHpopmanueii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTE Y4EOHOTO
nocoOMsl, HAY4YHO-TIONMYJIAPHOM JIUTEpaType, OHOJOTMYECKUX CIIOBapsAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHbIX, B VHTepHeTe), aHaIU3UpOBaTh



uHGOPMAITUIO PA3IMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEYUBOCTH;

(GbOpMyIMpPOBATh 3aMpPOCHl U MPUMEHATH PA3TMYHBIE METOJbI MPU TIOUCKE H
otbope Oumosormueckoil WHMOpPMAIUU, HEOOXOTUMOM IJIsi BBIMOJHEHUS YUEeOHBIX
3azay;

npuoOpeTaTh OMBIT MCIOJIB30BAHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIB30BAHUS PA3TAIHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaANIbHYI0  GOpMYy  MPEACTaBICHHUS
ounosornueckor nHpopmaruu (Cxembl, rpaduku, auarpaMMbl, TaOJIHUIbI, PUCYHKH
" Jpyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBA TpH paboTe C
Ouosjornyeckor HHPOpMaALUCH: TPUMEHATH XUMHUYECKHE, (U3UUYECKUe W
MaTEeMaTUYECKUe 3HaKh W CUMBOJBI, (HOpPMYJbl, abOpeBHATypy, HOMEHKIATYpY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HATJISTHOCTH;

BJIAJ€Th  HABBIKAMHM  PAclO3HaBaHWA M 3allUThl  WHOOpMAaIuH,
UH(OPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBj1aieHNe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU eHCTBUSIMMU:

1) oO61ienme:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCYyXIaeMol Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeiaraeMoi
3a/1aud, YYUTBIBATh MHTEPECHl U COTIACOBAHHOCTH IMO3HIINN IPYTUX YYACTHHUKOB
JMaiora Wik JUCKYCCUHN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIEHUs, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HHMKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJIeH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpEKTHOU popMme (HhopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHUS C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasA JAesiTeJIbHOCTD:

MOHMMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboOTHI IPH peIIeHUN OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH YUeOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBUM C Y4&TOM OOLIUX
MHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 WieHa KOJIJICKTHBA;



NPUHUMATh L€ COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAVUHUPOBATh JEWUCTBUS MO €€ JIOCTHIKEHHIO: COCTaBJISITH IUJIAH JEHCTBUH,
pacupenensiaTh poiad € YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHO pabOTBHI;

OIICHMBAaTh KA4e€CTBO CBOEr0 BKJAJa U KaXJOr0 yYaCTHUKA KOMaHIbl B
oO1uit pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHMBaTh HJIEW C TMO3ULHUH HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJECHUE B Pa3IUYHbIX
CUTYAIUSIX, MPOSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OBy1aleHHe YHMBEPCAIbHBIMH PeryJISTHBHBIMH JeCTBUSIMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS IS BBISIBIICHUA TMpoOJieM U UX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN LEJIEBbIE WU CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBUAX M MOCTYIKaxX MO OTHOIICHHWIO K KUBOW NPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATENbHYIO JESTEIbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa30oBaTEIbHON
NEATEeNIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAaH pEIIeHUss MpoOieMbl C  Y4&ToM
UMEIOIIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIMpATh paMKH Y4E€OHOTO MPeIMETa Ha OCHOBE JTUYHBIX IPEIIIOYTECHHIA;

JieaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN ONBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYIUIUMH B
pa3HbIX 00JIACTSAX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJaJ€Th  HABBIKAMM  IIO3HABATEIbHON  peduiekCMM Kak  OCO3HaHMS
COBEpLIAEMBIX JCHUCTBHUM M MBICIUTEIBHBIX IIPOLECCOB, HX PpE3yJNbTAaTOB U
OCHOBAHM, UCIHOJIb30BaTh MPUEMBI PeQIIEKCUN I OUEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLECHHUS;

YMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIIEHUS MO HX
CHIKEHHIO;



II[PUHUMATh MOTHMBBI M apryMEHTBl JPYTMX IIPU aHalIu3€ pe3yJbTaToB
NEATENbHOCTH;

3) npuHATHE ce0s U APYTrUX:

OPUHUMATh Ce0sl, MIOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTMX IPU aHaJIu3€ pe3yJbTaToB
NEATENbHOCTH;

IpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3UILIMH IPYTOro YeI0BeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pesynbTaThl ocBoeHUsi mporpammbl COO mo OuojorMu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «buonorus»
Hay4YHbIC 3HAHUS, YMEHUSA U CHOCOOBI NIEHCTBUI MO OCBOCHHUIO, HHTEPIIPETALIUN U
peo0pa3oBaHUI0 3HAHWM, BUBI ICITEILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YUEOHBIX CHUTYaIlMAX, & TAKKE B PEalbHBIX
KU3HEHHBIX CHUTYallUsAX, CBSA3aHHBIX Cc Ouonormeil. B mporpamme mpenmMeTHbIe
pe3yabTaThl MPEACTABIECHBI IO roAaM OOy4EHHS.

[IpenMeTHble pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buonorus» ¢ 10
KJlacce OJKHBI OTPAKATh:

c¢(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJU OUOJOTUU B CUCTEME HAYYHOTO
3HAHUS ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHMHU COBPEMEHHOW ECTECTBEHHO-
HAyYHOW KapTUHBI MHpAa U HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyO0eKHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (DPYHKIIMOHAIBLHOU
TPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHsI )KU3HCHHBIX 3a]1a4;

YMEHHE pACKpbIBaTh COJAEp)KaHHWE OWOJIOTMYECKUX TEPMHHOB WM TIOHATHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BeUIeCTB M IpeBpallleHue
OHEPTUH), TOMEOCTa3 (CaMOperyJssiius), YPOBHEBasE OpraHU3alIus KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PEMPOIYKIIHNS ), HACTEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE U3JaraTh OWOJOTUYECKHE Teopuu (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHAsg JOrMa MOJICKYJsIpHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u y4yeHus (o meHTpax MHOTrooOpasusi u
MPOUCXOXKJEHUS KyJIbTypHbIX pacTenuit H. . BaBuioBa), onpeaensiTh rpaHUIlbl
WX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BIJIaJIETh METOJIJaMU HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMHCaHWE JKUBBIX CUCTEM, TIPOIECCOB W SIBICHUN, OpraHU3allvds U TMPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIIBIDKEHHWE  THIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEX]y HCCICTyeMbIMH BEIIMYMHAMHU, OOBSICHEHHE IMOTYYECHHBIX



pe3yibTaTOB, MCIIOJIB30BAHHBIX HAY4YHBIX NOHATHH, TEOPUA M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIENATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHa BEILECTB M IPEBpALICHUs] 3HEPTUU B KIIeTKe, (POTOCHUHTE3A,
IUTACTUYECKOTO W SHEPreTUYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOIO pa3BUTUSA  OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATh MOJYyUYEHHBbIE 3HAHUS A OOBSACHEHUS OMOJOTHYECKUX
IIPOLIECCOB U SIBJICHUH, JJISl MPUHATHUS NMPAKTUYECKUX PEIICHU B MOBCEIHEBHOMN
KU3HH C LENbl0 oOecredeHus: Oe30MacHOCTH CBOEro 3[0pOBbs M 370POBBS
OKPY’KaIOIIKX JIIOJEH, COOIOIEHUSI HOPM IPaMOTHOIO TIOBEACHHS B OKpPY KatoLEen
OPUPOJIHOM cpene, NMOHUMaHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOMU ounonoruu u OMOTEXHOJIOTUI i1 PalUOHAIBHOTIO
IPUPOAOIIONb30BaAHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE TE€HETUYECKHME 3aJadyd Ha MOHO- U
IUTHOPUIHOE CKpeIllMBaHUE, CLEIUICHHOE HacJel0BaHUE, COCTaBISATh CXEMBI
MOHOTMOPHUJIHOTO CKpEIIMBAHUs JUIsl TIpe/iCKa3aHus Haclel0OBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOIHATH J1a0OpATOPHBIE M MPAKTHUECKHE PaboThl, COOMIOAATH
npaBuiia nmpu padboTe ¢ yueOHbIM U Ta00PaTOPHBIM 000PYI0BAaHUEM;

yMEHUE KPUTHYECKH OIEHUBATb M HWHTEPIPETHPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(OpPMAIUU, HAYYHO-TIOMYJIIPHBIC
MaTepuaibl), TUYECKHE acCleKTbl COBPEMEHHBIX HCCIIeOBaHUIl B Ouosoruwu,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHUE CO3[1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011asi OMOJIOTUYECKYI0 HHPOPMAIMIO U3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
WCIOJI30BATh MOHATUITHBIN armapat OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHoro npeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJH OMOJIOTUU B CUCTEME HAYYHOT'O
3HaHUS ECTECTBEHHbIX HAayK, B (OpPMHpPOBaAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTUHBI MHpAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeKHbIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTWMH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIEHUS KU3HEHHBIX 33/1a4;

YMEHHE PACKpbIBaTh COJAEp)KaHHE OWUOJIOIMYECKUX TEPMHHOB M MOHSTHM:
BU/I, IOMYJISALUS, TeHO(OH, SBOJIOLMS, ABUXKYIIUE CUIBI ((PaKTOPbl) HBOJIOIUH,
IPUCHOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa3oBaHUE, SKOJOTHYECKUE (PaKTOPBI,



DKOCHUCTEMA, MPOAYUEHTh, KOHCYMEHTBI, pPEAYyLEHTbl, LENU M[HUTaHUs,
AKOJIOTHYeCcKas nupaMuaa, OuoreoueHos, ouocdepa;

yMEHUE HU3/IaraTh OWOJIOTMYECKHME TeOopuHu (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoabimieBoro cxonactsa K. M. bapa, depenoBaHus TJIaBHBIX HalpaBICHUN U
nyTteit spomoruu A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepnanackoro),
OTPEENIATh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOIaMU HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONMCAHUE JKMUBBIX CHCTEM, IPOLIECCOB U SIBICHUM, OpraHu3alus W IMpPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIIEIyEeMbIMH BEJIIMYMHAMU, OOBSCHEHHE MOIYYEHHBIX
pe3yiabTaTOB, MCIOJIB30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA W 3aKOHOB, YMEHHE
Jie7aTh BBIBOJIbI HA OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPU3HAKKH CTPOEHUS OHOJOTHYECKHUX
OOBEKTOB: BHJIOB, TMOMYJISALMI, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreOLICHO30B U DKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHJI000pA30BaHMS, MPUCTIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTUYECKHX (PAKTOPOB HA OpPraHu3Mbl, MEepeHoca
BELIECTB M MOTOKAa HSHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX H3MEHEHUHl B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OHOr€OXMMUYECKHX
IIUKIIOB B Onocdepe;

yMEHUE MPUMEHSATh MOJYUYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATHS NMPAKTUYECKUX PELUIEHUHA B MOBCEIHEBHOMU
KU3HH C LENpl0 o0ecnedeHus: 0e30IaCHOCTH CBOEro 3J0pOBbS M 340pPOBBSA
OKpYKaroIIMX JI0AeH, COOI0IEHUSI HOPM I'PAMOTHOTO TMOBEJICHUS B OKpY Katolei
OPUPOAHON cpejie, MOHMMaHUE HEOOXOJIMMOCTH HCIOJIb30BaHUS JTOCTHUKEHUN
COBPEMEHHOM OMOJIOTUH JIJIs1 PALIMOHAIEHOTO TPUPOAOTIOIb30BaHHUS;

YMEHHE pelaTh 3JIEMEHTapHbIE OMOJIIOTUYECKUE 3a/1ay, COCTABISATh CXEMBI
MEPEHOCa BEILIECTB U YHEPTHUH B IKOCHUCTEMAaX (LIeMU MUTAHUS);

YMEHHUE BBINOJHATH JTA0OpATOPHbIE M MpaKTUYeCKue padoThl, COOIIOIAThH
npaBuiia rpu padboTe ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OIECHUBaTh U HWHTEPIPETHPOBATh HHGOPMAIUIO
OMOJIOTMYECKOTO COJEP)KAaHUS, BKIIOYAIONIYI0 [ICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBAa MAacCOBOM MH(OpMaLUU, HAYYHO-TIOMYJISIPHBIE
Matepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  HDKOJOTHYECKHE  MPOOJIEeMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHBIE IHMCbMEHHbIE M YCTHBIE COOOIICHMS,
00001mast Ouosiornueckyro MHGOPMALMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCI0JIb30BaTh NOHATUITHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koau4yecTBo 4acoB JIeKTPOHHbIE
No 11/ HauMeHoBaHMe pa3je/ioB U TeM (uu¢possbIe)
) NporpamMMmbl Bcero Konrpoaensie | Ipakruaeckue o0pa3oBaTejibHbIE
padoThI padoThI pecypebi
bu6nuoreka [JOK
1 b 2 .
HOJIOTHA Kak Haylka 05 https://m.edsoo.ru/7f41¢292
2 ’KuBbie CHUCTEMBI U X OpraHu3alys 1 bubmorexa [JOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHYECKUN COCTAB M CTPOSHUE KIIETKH 8 1 bubmoreia HOK
P https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
4 XK 6
HSHEACATEIIBHOCTS KIICTIH https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHME M HHIMBUYyaTIbHOE PA3BUTHE 5 1 bubnmnoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M U3BMEHYHNBOCTH g 15 bubmuoreka [JOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41c292
. Cenekiust opraHu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 4



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

11 KITACC

KosamnuecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ieioB U TeM (uudposbie)
o
NMporpamMmsl Bcero Kontpoaensie | IlpakTieckne o0pa3oBaTejibHbIE
padoTsbI padoTsbI pecype
but6mmoreka [JOK
1
! IBOMOIMOHHAA GHONOrUs ? https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opraau3mbl 1 OKpy’Karolias cpeaa 5 1 bubmmorexa [OK
p Py B e https://m.edsoo.ru/7f41cc74
bu6nunoreka [IOK
4 Coo0mecTBa ¥ 9KOJIOTUUECKHUE CHCTEMBI 9 https://m.edsoo.ru/7f41ccT4
but6mmoreka [JOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

[NPOTPAMME



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

IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KIIACC

Kox
NpoBepPsIeMOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbLHON NPOrPaMMBbI CpeiHero o0ero odpasoBanust

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJM OWOJIOTUM B CHCTEME
HAYYHOTO 3HAHHI €CTeCTBEHHBIX HayK, B POPMHUPOBAHUHN COBPEMEHHON
€CTECTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHUHCKUX M 3apyOCKHBIX YUEHBIX-OMOJOTOB B Pa3BUTHE
Owosoruu; (QYHKIMOHAILHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHUs

JKHU3HCHHBIX 3aJa4

YMeHHne packpbiBaTh COACpKaHWE OUOJIOTHYECKUX TEPMHUHOB H
MOHSITUN: JKU3Hb, KJIETKA, OpraHu3M; MeTa0oau3M (0OMEH BEUIeCTB U
IpeBpalleHre DJHEePruu), TOMeocTa3 (caMoperyislus), ypOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CAMOBOCIPOU3BEACHHE (PEIPOTYKIHS),

HacCJICACTBEHHOCTb, UBMCHYUBOCTD, POCT U Pa3BUTHC

YMeHue uznaratb OMOJIOrHYeCKHe TEOPHH (KJIETOYHAsi, XpOMOCOMHas,
myTarmonHas), 3akousl (I'. Mennens, T. Moprana, H.W1. BaBuiosa) u
ydeHus (0 LEHTpax MHOrooOpaszus U MPOUCXOXKICHHUS KyJIbTYPHBIX
pactenuii H.M. BaBunosa), onpenensTs rpaHUIlbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTCMaM

YMeHue BIaJeTb METOJAaMU HAY4YHOIO TIO3HAaHMSA B OMOJIOrMH
(HabmrofileHHe M ONMMCAHUE XHUBBIX CHCTEM, IPOLIECCOB M SIBIICHUIA;
opraHu3anyss M IpOBEJCHHE OMOJIOTMYECKOTO  3KCIEPUMEHTAa,
BBIZIBWDKEHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCHUMOCTH  MEXAY
UCCJIEyEMbIMU BEJIMYMHAMU, OOBSICHEHUE MOTYYEHHBIX PE3YyJIbTaTOB,
UCIIOJIb30BAHHBIX HAy4HBIX IOHATHA, TEOPUM M 3aKOHOB; yMEHHUE

ACJIaTh BBIBOABI HAa OCHOBAHUU IMOJTYYCHHBIX pe3y.1'ILTaTOB)

YMeHue BBIICISATh CYIICCTBEHHBIC TMPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT H JYKAPHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpraHM3MOB; OCOOGHHOCTH TMpPOLIECCOB  OOMEHa  BEIIeCTB U
IpeBpalleHus] HEpruu B KIeTKe, (POTOCHHTE3a, IMIACTHYECKOTo U
JHEpreTHYeckoro  oOMEHa,  XEeMOCHHTe3a, MHTO03a,  Meio3a,
OIUTIOJIOTBOPEHUS,  PA3MHOXKEHUS,  WHAMBUAYAIBHOTO  Pa3BUTHUS

OopraHusma (OHTOI'€HE3)




YMeHnE MMPUMCHATH MMOJIYYCHHBIC 3HaHUA JJIsA 00BICHEHHS

OMOJIOTUYECKUX TPOIECCOB W SBICHHMA, IS TPUHATHSA MPAKTHUYECKUX
pelIeHHii B TOBCEIHEBHON KHU3HH B LIESIX o0ecrieueHus 0€301MacHOCTH
CBOETO 3/I0POBBS M 3I0POBbSl OKPYKAIOLIMX JIFO/IEH, COONIIOZICHUS] HOPM
IPaMOTHOTO TIOBEJCHUS B  OKpYXKaromen

MPUPOAHON  Cpeje;

IIOHUMAaHHuEC H€O6XOI[I/IMOCTI/I HCIIOJIBb30BaHHUA )IOCTI/I)KeHI/Iﬁ

COBPEMEHHOW OMOIIOTUM W OMOTEXHOJIOTHH Uil PalOHAIBLHOTO

IpUPOOOITI0JIB30BAHUA

YMeHue peuars 3J€MEHTapHble T€HETHUYECKHE 3aayd Ha MOHO- W
TUTUOPHUIHOE CKpPEUIMBAHUE, CLCIJICHHOE HACJICOBAHKE; COCTABIISTH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIA MMpEaACKa3aHusA

HACJIeJOBaHMsI IPU3HAKOB Y OPraHU3MOB

YMeHHe BBINOJHATH na60paT0pHLIe U [PAKTHYCCKUC pa6OTLI .

cobOmoaTh TpaBuja TpH padoTe ¢ yd4eOHBIM H Ja0OpaTOPHBIM

obopyioBaHUEM

YMeHHe KpUTHUYECKH OLEHMBATh U HMHTEPHPETUPOBATh MH(OPMAIHIO
OHMOJIOrMYECKOro CoAepKaHusl, BKIIOYAIOIIYIO TICEBJAOHAYYHbIE 3HAHUS
U3 pa3nuyHbIX UCTOUHUKOB (CMMU, HayyHO-nOMyIsipHBIE MaTepHUabl);
STHYECKHE AacCMeKTbl COBPEMEHHBIX HCCIEAOBaHUM B OHOOTHUH,

MCOUIINHE, OHMOTEXHOJIOTUH

10

YMeHue co3iaBaTh COOCTBEHHBIE TUCHbMEHHBIC U YCTHBIE COOOIICHUS,
00001m1ast 6M0I0ruYecKyo HHPOPMAILIUIO U3 HECKOJIBKUX HCTOUYHHUKOB,

I'paMOTHO HCIIOJIB30BATH MOHATUHHBINA armapar Oouoaoruu

11 KUIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHEro o01ero 06pa3oBaHusA

CdopmMupoBaHHOCTh 3HAHUW O MECTE M POJM OHOJIOTUU B CHCTEME
HAYYHOT'O 3HaHMsI €CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHOW KapTUHbI MHUpa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUHCKUX M 3apyOEeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Ouosoruy; (QyHKIMOHAIBLHON TPAMOTHOCTH YeNOBEKa ISl PeIleHUs

JKNU3HCHHBIX 3a1a4

YMenue PacCKpbIBaTb COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB H

MOHATUHN: BUI, TOMYJISIIUSA, TeHOMOHA, ABOIOIHUSA, ABUKYIINAE CHIIBI




(dakTopsr) ABOJTIOLINH, MIPUCTIOCOOTIEHHOCTh OpTaHU3MOB,
BU1000pa30BaHUeE, HKOJIOTHYECKUE daxTopsl, IKOCHCTEMA,
MMpoAYHUCHTHI, KOHCYMCHTBI, PECAYLCHTHI, nenu INUuTaHud,

9KOJIOTHYECKas Mupamua, buoreomeHos, ouocdepa

YMenue uznaraTh OHOJIOTHYECKHE TEOPHH (IBOJIOIMOHHAs Teopust Y.
JlapBuHa,  CHHTETMYeCKass TEeOpHUs  SBOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apoasiuieBoro cxoacrsa K.M. bapa, yepenoBanus
[JIaBHBIX HampaBieHui u nytei spomonuu A.H. CeBepiiosa, yueHus o
ouocpepe  B.M.  Bepnanckoro), ompenensTb  IpaHULBl  HX

IMPUMCHHUMOCTHU K )XUBBIM CUCTCMaM

YMeHue BIageTh METOJAMH HAY4YHOTO TO3HaHUsI B OHOJOTUU
(HabmrofeHre W OMHMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBJICHUI;
OpraHmM3als W TMpOBEIEHUE OHOJOTHYECKOTO  OSKCIIEPUMEHTA,
BBIIBUKCHHUE TUIOTE3HI; BBISIBIICHUE  3aBACUMOCTH  MEXIY
WCCJIEAYeMbIMU BEJIMYMHAMH, OOBSICHEHUE TMOJTYYEHHBIX PE3yJIbTAaTOB,
WCIIOJb30BAHHBIX HAYyYHBIX MOHATHH, TEOPUM M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOABI HA OCHOBAHUU IMOJTYYCHHBIX pGSY.HLTaTOB)

VYMmenne BBIJICIATH CYHICCTBCHHBIC IIpU3HAKA CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB: BHJOB, MOMYJSIIMN, MPOAYIEHTOB,
KOHCYMECHTOB,  PCIYyLIEHTOB,  OWOTCOLEHO30B M  DKOCHUCTEM;
0COOEHHOCTH IPOIIECCOB HACJIEICTBEHHON U3MEHUYUBOCTH,
€CTEeCTBEHHOTO 0TOOpa, BUI000pa30BaHUsA, MPHUCTIOCOOJICHHOCTH
OpPTraHU3MOB, NEHCTBUS HKOJOTHYECKUX (DAaKTOpPOB HAa OpPTraHU3MBEI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B IKOCUCTEMAX, aHTPOIIOTEHHBIX
U3MEHEHHUH B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTa BELIECTB U

OMOTre0OXMMHUYECKUX IUKJIOB B Orocdepe

YMeHue TOpUMEHSTh TOJy4YeHHble 3HaHUS i OOBSICHEHUS
OMOJIOTMYECKHX IMPOIIECCOB M SIBJICHHMA, JJIS MPUHATHS MPAKTUYCCKHX
pelieHnii B MOBCETHEBHOM JKM3HU B IEJISIX 00eCTIeYeHHsT 0€30MaCHOCTH
CBOETO 37I0POBbBS U 37I0POBbsI OKPYKAIOIINX JIFOJICH, COOJIFOICHUST HOPM
rPaMOTHOTO TIOBEIEHUS B OKPYXKalollell MPUPOAHOH  cpee;
[MOHUMAaHue HEOOXOIMMOCTH HCIIOJIb30BaHMS JIOCTHIKEHHI

COBPEMEHHOM OMOJIOTHH AJIs PAllMOHAIBHOTO IPUPOIOTIOIH30BAHUS

YMeHue peuaTthb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4yu, COCTaBJIATHb

CXEMBEI IIEPECHOCA BEHMIECTB U SOHEPIUHU B SOKOCHCTEMAX (HGHI/I HI/ITaHI/IH)

YMeHue BBINOJNHATH J1a0OpaTOPHBIE W TMPAKTUYECKUE padoTHI,
cobmomaTh TpaBuWia TpH padoTe ¢ ydyeOHBIM H Ja0OpaTOPHBIM

o0opyioBaHUEM




YMeHue KpUTHUECKH OLEHUBATh U HWHTEPIPETHUPOBATH MH(GOPMALUIO
OMOJIOrMYECKOIr0 COAEPKaHUs, BKIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS

U3 pa3auuHbIX UcTOYHUKOB (CMU, Hay4YHO-TIOMyJIsIpHBIE MaTepUabl);

? paccMaTpUBaTh ri100aJIbHbIC IKOJIOTUYECKUE poOIEMbI
COBPEMEHHOCTH, ()OPMHPOBATH 10 OTHOIICHHIO K HUM COOCTBEHHYIO
TIO3HIINIO
YMeHue co3liaBaTh COOCTBEHHbBIE MTMCbMEHHBIC M YCTHBIC COOOIICHMUS,
10 000011ast 6MOTOTUUYECKYI0 UH(OPMAITUIO M3 HECKOJIbKHUX HCTOYHUKOB,

TpaMOTHO HUCIIOJIB30BATh TTOHATHMHBIN arnmnapar OHoJIOruun




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KITACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

buoinorus kak Hayka

1.1

buonorust — Hayka o xuBoil npuposae. Ponp Ouonoruu B (hopMupoBaHUH

COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucTemMa OMOIOTrHYECKUX HAyK

1.2

MeTo/1bl IO3HAHUS KUBOW MPHUPOJIBI (HAOIIOJCHHUE, IKCIICPUMEHT, OIIMCaHUE,
HU3MEpeHne, Kiaccuukanus, MOAEIUpPOBaHUE, CTaTHUCTUYECKas 00paboTka

JTAaHHBIX )

JKuBBIe cucTeMBI I UX opraHu3anusa

2.1

JXKusble cuctemsl (OMOCHCTEMBI) KaK TIpeAMET u3ydeHus onosorun. CBoMCTBa

OrocucTeM U UX pazHooOpaszue

2.2

VYpoBHU Opranu3anuu OMOCUCTEM: MOJIEKYJISIPHO-T€HETHUECKHM, KJIEeTOYHbIH,

OpTraHW3MEHHBIN, MTOMYJISSIIMOHHO-BUIOBOM, SKOCHCTEMHBIN, OMOChEPHBIHA

XHUMHYECKUHN COCTAB U CTPOEHUE KIIETKH

3.1

XUMHAYECKHM COCTaB KICTKH. XUMUUYECKUE DIIEMCHTEHI: MAaKpO3JICMCHTHI,
MHKPOI3JCMEHTEI. Boz(a N MHUHCpAJIBbHBIC BCHICCTBA. q)}IHKIII/II/I BOJbI H

MHHCPAJIBbHBIX BEIICCTB B KJIICTKCE. HOIII[Gp)KaHI/Ie OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u cTpoeHue OelKOB. AMHUHOKHCIOTBI — MOHOMEPHI OE€IKOB.
HezameHnMble M 3aMEHUMBbIE aMHUHOKHUCIOTBL. AMHUHOKHUCIOTHBIM COCTaB.
YPOBHU CTPYKTYpBI OEITKOBOW MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS
U YEeTBEPTUYHAs CTPYKTypa). XUMHUECKUE CBOHCTBa OeikoB. buonornyeckue
GyHKIMHA OSITKOB.

®depMeHThI — Ouosiornyeckue katanuzaropbl. CTpoeHue GpepMeHTa: akTUBHBIH
HeHTp, cyOctpatHas cnenuduyaocts. Kodepmentsl. Butamunbl. OTnuums

(I)CpMeHTOB OT HCOPIraHNYCCKUX KAaTaJIn3aTOpPOB
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VYrieBoapl: MoOHOcaxapuiel  (IJIFOKO3a, pubo3a ©  J1e30KcHpud03a),
aucaxapuabl (caxaposa, JIaKTo3a) M IojMcaxapupl (Kpaxmall, TJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTIIEBOOB.

Jlunupael:  Tpurnuuepuasl, crepouabl, (ochomunuasl. 'mapodunbHO-
ruapodoOHbIe cBoiicTBa. buonorumdeckue ¢yHkuuu aunuaoB. CpaBHEHHE

YIJI€BO4OB, OCJIKOB U JIMITU 0B KaK UCTOYHHUKOB SHCPTHUU
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Hyxneunosbie xucnorsl: JIHK wu PHK. Hykneoruaslr — MoOHOMEpSI
HYKJIeMHOBBIX KucioT. Ctpoenue u pynkuun IHK. Crpoenue u ¢pyHkumn

PHK. AT®: crpoenue u hyHKIIUN

3.5

I_[I/ITOJ'IOFI/ISI — HayKa O KJICTKE. Knerounas TEOpH:L. MeTtoabl HU3YUCHUS KIICTOK

3.6

Knerka kak OCJIOCTHAA )KUBas CUCTEMA. OGH.[I/IG MIPpHU3HAKHU KJICTOK: 3aMKHYTas
HapyKHad MeM6paHa, MOJICKYJIbL I[HK KaK T'eHEeTHYCCKHI alrapar, CucremMa

cuHTe3a OeJka

3.7

Tumsl KJIETOK: JSyKapHoTH4eckas U Mpokapuoruyeckas. OcoOEHHOCTH
CTPOCHHsI TPOKAPUOTHYECKOW KieTku. KilerouHass cTeHKa OaKTepHid.
CtpoeHune SyKapuOTHUECKOW KIETKH. OCHOBHBIE OTIWUYHUS PACTHUTEIBHOM,

KUBOTHOW M TPUOHOM KIIETKU

3.8

I1oBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, MX
¢ynkiun. [Inasmarinueckas MmemOpana, eé cBoiicTBa U ¢yHkuuu. Llurormmazma
u e¢ opranouipl. OtHOMEeMOpaHHbIE OPTaHOU B! KIICTKH: SHIOMIa3MaTHYeCKas
cerb (OIIC), ammapat I'ombmxu, nuzocombl. [loyaBTOHOMHBIE OpPraHOMIBI
KJICTKM: MUTOXOHJIPHH, TUIacTUABL. [IponcxoskaeHre MUTOXOHAPUH U TUIACTHL.
Bunp mnactun. HememOpaHHble OpraHouabl KIETKU: pUOOCOMBI, KJIETOYHBII

LOCHTP, pPCCHUYKHU, KTYTUKH. CDYHKHI/II/I OpPraHona0B KIICTKH. Bxmrouenns

3.9

SAnpo — perynaropHbiil neHTp kieTku. CTpoeHue sjpa: suepHas 000i0dKa,

KapuoIuiadMa, XpoMaTuH, AAPbIINIKO. XpOMOCOMI)I

3.10

TpaHCnOpT BEIIECTB B KIETKE

)KHBHCZ[GHTGJ’IBHOCTI) KIJIICTKH

4.1

OOMeH BelecTB, WIM METa0oaN3M. AcCUMIIIALUA (TUTACTUYECKU 00OMEH) U
JUCCUMMJIISALIUS (SHEPreTHUEeCKU 0OMEH) — JIB€ CTOPOHBI €AMHOTO Tpolecca
Mmetabonu3ma. Tumbel oOMEHa BelIecTB: aBTOTPO(HBIA U TeTepOTPOQHBII.

Ponb ¢pepMeHTOB B 0OMEHE BEILECTB U MPEBPAILEHUH YHEPTUU B KIIETKE

4.2

®otocunre3. CeroBas u TeMmHOBas ¢as3pl (orocuHTe3a. Peakumn
¢dorocunTesa. DpdexkTuBHOCTh (OoTOCHHTE3a. 3HaueHue (OTOCHHTE3a IS
XM3HM Ha 3emue. BnmsHue ycnoBuii cpembl Ha (POTOCHHTE3 M CIIOCOOBI
TIOBBIIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTE3Upylomue 0akrepuu. 3HaueHHe XEeMOCHHTE3a I

JKA3HU Ha 3eMiie

4.3

DHepreTuYeckuidi oOMEH B KJeTKe. PaciieruieHne BeIeCTB, BBIJICICHUE U
AKKYMYJIIPDOBaHHE DJHEPTHMH B KIETKE. JTalbl YHEPTeTUYECKOro OOMeEHa.
['nmukonus. bpoxxenue u ero Buapl. KucnopogHoe oKuciaeHue, Wik KIETOYHOE

npixaHue. DPGPEeKTUBHOCTh SHEPreTUIECKOro 0OMeHa




4.4

Peakiun marpuuyHoro cuHre3za. [eHermyeckas wuHpopmamms u JHK.
Peanuzanus reHetndyeckoit nHpopmalyu B kieTke. [ eHeTHueckuit KoJ u ero
cBoiicTBa. TpaHckpunuus — wmaTpuuHbiii cuHte3 PHK. Tpancmsmus —
ounocunre3 Oenka. Konuposanue amuHokuciaot. Ponb pubocom B OrocuHTE3e

Oenka

4.5

Hexnerounsie ¢popmbl xu3Hu — BUpyChl. McTtopus oTkpeitust BupycoB (..
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKUZHENEATEIBHOCTH BHUPYCOB.
bakrepuodaru. bone3snu pacrteHuil, KUBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc ummynonedunmra uenoseka (BUY) — Bo3Oyautens

CIINa. ITpodunakTrka pacripoCcTpaHeHUs BUPYCHBIX 3a00JIeBaHUN

Pa3zmHoxenue u HHAUBUAYAJIbBHOC Pa3BUTUC OPIraHU3MOB

5.1

KneTouHslii UK, WIM XKU3HEHHBIM TUKI KieTku. WMuTepdaza u MuTo3.
[Tpoueccel, mporekarmue B uHTepdase. Pemnukanus — peakius MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpoMOCOMHBIM HA0Op — KapHOTHIL.
JuninouaHeli M TalIOMAHBIA  XpPOMOCOMHBIE HAOOpbl.  XpOMaTHIBI.
[{uronoruyeckue OCHOBBI PAa3MHOXKEHHUS M HWHJWBHUIYaJIbHOTO pa3BUTHUS
OPraHu3MOB.

Henenune kinerkn — muto3. Ctaguu murtosa. IIpoueccsl, npoucxonsnie Ha

Pa3HBIX CTaAUAX MUTO3A. buonorumdyecknii CMBICII MUTO3a

5.2

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroioe u mojoBoe. Buabl Gecronoro
Pa3MHOXKEHHUS: JeJICHHE HaJBOE, TOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CriopooOpa3oBaHHe,  BEreTaTUBHOE  pa3MHOXKeHHe.  VckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUC JIs1 CCIICKINU
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[TonoBoe pa3zMHOXKEHHE, €r0 OTIAMUYUS OT OECIOI0ro.
Meiio3. Craguu Mmeiio3a. Ilpoueccel, mpoucxonsniye Ha CTagusx Menosa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonoruueckuii cMpica U

3HaYCHUE MeHo3a
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['ameTorenes — mpouecc 00pa3oBaHMs TOJOBBIX KIETOK Y MKHBOTHBIX.
[TonoBble »kene3bl: CEeMEHHUKHM W sAWYHUKH. OOpa3oBaHMEe U pa3BUTHE
HOJIOBBIX KJIETOK — raMeT (CrepMaTo30ui, SHUIEKIIeTKa) — CIepMaTOreHe3 U
ooreHe3. OcoOEHHOCTH CTPOEHUSA  SHMIEKIETOK M  CIEepMaTO30MJIOB.

Omnonorsopenue. [laprenorenes

5.5

UnauBuayanbHoe pa3BUTHE (OHTOT€HE3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorene3). DTambl AMOPUOHAIBLHOTO PA3BUTHS Y  TO3BOHOYHBIX
KUBOTHBIX: JIpOoOJieHHe, racTpyisiuus, opraHoreHe3. IlocTamOpuoHanbHOE
pazButue. TuUNBl TOCTAIMOPUOHANBLHOTO PA3BUTHUS: MPSAMOE, HEMpPAMOe

(mmumHovHOE). BrnusHuMe cpeapl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI,




CHOCOOHBIE BBI3BIBATH BPOKAEHHBIE YPOJCTBA.
Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHMs: CTPOECHHE

CEMCHHU, CTAIUH PA3BUTHUS

HacnencTBeHHOCTb M U3MEHUMBOCTD OpraHnu3mMoB

6.1

IIpenmMer u 3amaunm TeHeTUKU. VMcTopus pa3BUTHS TIeHETHKU. Bkian
POCCHUHCKMX U 3apyOeKHBIX VYYEHBIX B pPAa3BUTHE TEHETUKH. MeToMabl
reHeTUKH  (TUOPHUIIONIOTUYECKUH,  LUTOTEHETHUYECKHH,  MOJEKYJSpPHO-
reHeTuyeckuil). OCHOBHBIE  TEHETHYecKHe MOHATHS. ['eHeTmueckas

CHUMBOIJIMKA, UCII0JIb3YyCMas B CXECMax CerH_[I/IBaHI/If/’I

6.2

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPHU3HAKOB, YCTaHOBIEeHHBIE [. MeHaenem.
MoHOTHOpUAHOE CKpelIUBaHUE. 3aKOH eAMHO00pa3us THOPHIIOB IEPBOTO
nokosieHus. IlpaBuino nOMuUHHMpOBaHMSA. 3aKOH pAacUICIUICHUS TNPU3HAKOB.
['unoTe3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpunHoe  ckpeuiBaHue. 3aKOH  HE3aBUCHUMOIO  HACJeIOBaHUS
IMPU3HAKOB. HI/ITOFCHGTI/I‘ICCKI/IG OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCUIMBaHUA.
AHanuzupyroliee  ckpemuBaHue.  Mcmonbp3oBaHue — aHaNM3UPYIOLIETO

CKpCIIMBAaHUA IUIA ONIPECACIICHUA TCHOTUIIA ocobu

6.3

CuenneHHoe HacinenaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacJ€lOBaHUIO TIeHoB. HapyleHue cremieHuss I'€HOB B
pe3ylbTaTe KpPOCCHHIOBEpa. XPOMOCOMHAs TEOpPHUS HACIEICTBEHHOCTH.
['eneTnueckue KapThl.

I'enernka mona. XpoMOCOMHOE OMNpENESICHUE Ioia. AyTOCOMBI U TOJOBbIE
XpoMocoMbl. ['oMoraMeTHele U rereporaMeTHble opranu3mbsl. HacnenoBanue

MMPU3HAKOB, CHCIIJICHHLIX C IIOJIOM

6.4

N3menunBOCTh. BUIbI ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIEACTBEHHAS.
Pons cpeapl B HEHAclECTBEHHOW HW3MEHUMBOCTU. XapaKTEPUCTHKA
MOIU(DUKAIIMOHHOW M3MEHYMBOCTU. BapuanMoOHHBIN P U BapuUallMOHHAS
kpuBasg. Hopma peakiun npusnaka. KonuuecTBeHHble M KadyeCTBEHHBIE
NpU3HakKu U uX HopMma peaknuu. CoiicTBa MOAM(PUKAIIMOHHON

U3MCHYHUBOCTH

6.5

HacnencrBennasi, wiM TreHOTUNIMYECKas, H3MEHUYMBOCTh. KomMOMHaTHBHAS
U3MEHYMBOCTh. Melo3 M TOJOBOH MpOIecC — OCHOBA KOMOMHATUBHOU
U3MEHYMBOCTU. MyTalMoHHas H3MEeHYMBOCTh. Kitaccudukanus MyTaruid:
TE€HHbIE XPOMOCOMHBIE, T'€HOMHbIE. YacroTa MW NPUYMHBI MYTalUM.
MyTtarennpie (hakTopbl. 3aKOH TOMOJOTHYECKHX DSJIOB B HACIEICTBEHHOU

n3menuynBoctu H.1. Basunosa

6.6

I'enetnka denoBeka. Kapuotwn dyenoBeka. OCHOBHBIE METOIbI TEHETHKHU




YeJI0BEKa: TeHEeaIOTHYECKHI, OJIM3HEIIOBBIH, IIUTOTCHETUYCCKUM,
OMOXMMHYECKUN, MOJEKYIsIpHO-TeHeTndeckuil. CoBpeMeHHOE OIpeecHIe
TCHOTHITA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUITHPOBAHUE, B TOM YHCIIC
¢ momomniwto I1I[P-ananu3a. HacnencrBenHbie 3a00eBaHUS YeI0BEKa: TCHHBIS
Oone3Hu, OOJE€3HM €  HACIHEACTBEHHOM  IPEApaclojiOKEHHOCTHIO,
XpomMocomHble  Oonie3HH. (COMaTH4YeCKUE W T'€HEpAaTUBHBIE MYyTallUu.
[TpuHIMIBl 310pOBOrO 00Opa3a >KWU3HU, TUATHOCTHKH, NPO(OUIAKTUKUA H
JICUYCHHS TEHETHYECKUX 0oJIe3HEH. MenHuKo-TeHETHYSCKOE
KOHCYJIbTUPOBaHKE. 3HaUYEHNE MEIUIIMHCKON TeHETHUKU B IIPEIOTBPAIICHUH U

JICUCHUHN I'eHEeTUUIECKHX 3a00JIeBaHMi YeIoBeKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUHU

7.1

Ceneknusl Kak Hayka M IMPOLECC. 3apOKICHHUE CEJIEKIUU U JOMECTHKALUSA.
VYuenne H.M. BaBuioBa 0 1eHTpax NPOUCXOXKICHHUS W MHOT0oOpasus
KYJIbTYPHBIX pacTeHUil. L[eHTpbl MPOMCXOXKAECHUS JOMAIIHUX KUBOTHBIX.

Copr, nopoza, mramMmm

7.2

CoBpeMeHHBIE METO/IbI CeNeKIMU. MaccoBbId M MHAMBHYaJIbHBIN OTOOPHI B
CEJIEKIIMM pacTeHUI U KMBOTHBIX. OlLleHKa 3KcTepbepa. bimszkopoacTBeHHOE
ckpelBaHue — UHOpuAMHT. Yucras nuHust. CKpeluBaHUe YUCTBIX JIMHUM.
I'ereposuc, wmm rtHOpugHas cwia. HepoacTBeHHOE CKpeluBaHUE —
ayrOpuamar. OtnanéHHas ruOpuam3anuss W e€ ycmexw. VCKyCCTBEHHBIN
MyTareHe3 W IOJIy4YeHUE IOJUIUIOUIO0B. J[OCTHKEHHUS CEJIEKIUU pPaCTEHUH,

JKUBOTHBIX U MUKPOOPIraHU3MOB

7.3

buoTtexHosnorus Kak OTpacib NPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTallbl
co3nanus pexomOuHantHoM JIHK u TpaHcrenHeix opranuszmon. Knertounas
umkeHepusi. Kinetounele KynbTypbl. MUKPOKIOHAIBHOE pPa3MHOXKEHHE
pactenuii. KiioHMpoBaHWE BBICOKONMPOAYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX
OpraHu3MoOB. DKOJIOTHYECKUE U ATHYeckue npobiembl. MO — renetudecku

MOIU(DUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

HpOBepHeMblﬁ IJIEMEHT COACPKaHUSA

DBOIIOIMOHHAS OHOJIOTHUSA

1.1

OBOJIIOIIMOHHAS TCOPHUA U €& MeCTO B OMOJIOTHH.

CBI/IILGTGHLCTBa spomronpH. IlaleoHTONOrMYECKHE: IIOCICAOBATECIILHOCTD




IIOABJICHUSA BUIOB B MMaJICOHTOIOTHIECKO JICTOIMHUCHU, MEPCXOAHBIC q)OpMBI.
buoreorpaduueckue: cxonctBo um pazauuue ¢GayH U (GIOp MaTepUKOB U
OCTPOBOB. DMOpPHOJOTHYECKHE: CXOACTBA M pa3auuus 3MOPHOHOB pa3HBIX
BU/IOB  IO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC,
aHaJIOTU4YHBIC, PYAUMCHTAPHBIC OpraHhbl, aTaBU3MBlI. MOJ'IGKy.]'I?[pHO-
OMOXMMUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJCTBEHHOCTH W OCHOBHBIX

MeTabOIMUECKUX MyTeH Y BCeX OpraHu3MOB

1.2

OpomoronHass Teopus Y. [apBuna. [lpeAnocbulkM BO3HHUKHOBEHUS
JapBUHU3MA. JIBIOKYIIHME CHIIBI HBOJIOLMU BUAOB MO JlapBuHy (M30bITOYHOE
pa3MHOXEHHE  NpPU  OTPAHMYEHHOCTH  PECYpCOB,  HeompeAeneHHas

M3MEHYMBOCTb, 00pb0a 3a CyIleCTBOBaHHUE, ECTECTBEHHbII 0TOOD)

1.3

Cunretnueckast teopust sBomonuu (CTD) M OCHOBHBIE €€ TMOJIOXKEHUS.

Muxkpossontouus. [Tonmynsinus kak eAMHULA BUAA U YBOTIOLIMN

1.4

JBwxymue cuibl ((hakTophl) SBOJIONUN BUAOB B NpHpoOJe. MyTalrOHHBIH
npolecc 1 KOMOMHATUBHAS W3MEHYMBOCTb. [IoMysIsIlIMOHHbBIE BOJHBI U peid
reHoB. M3zomsaumsa u wmurpanus. EcTecTBeHHBI OTOOp — HampaBIIsIOMIUN
daxTop 3Bomorur. PopMbl €CTECTBEHHOTO 0TOOPA.

[IprcnocoOaeHHOCT, OpPraHU3MOB Kak pe3ynbTarT 3Bomonuu. [Ipumepsr
IpUCroco0IeHNnH Y OpraHu3MoB. ApoMop(O3bl U HAHOAIANTALINY.

Bun u BumooOpazoBanue. Kpurepun Buzma. OcHoBHbIE  (HOPMBI

BU000pa30BaHus: reorpauiyeckoe, YKOJIOrHIecKoe

1.5

MaKPOBBOHIOLII/I}I. (I)OpMBI OBOJJIIOIIMH: (bI/IJ'IeTI/I‘-IeCKaﬂ, AUBCPIrCHTHAA,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOLNN

Bo3HuKHOBEHUE U pa3BUTHE KU3HU Ha 3eMIie

2.1

JloHayuHble TpenCTaBICHHs O 3apOXACHUM >KU3HH. HaydHble rumoresbl
BO3HUKHOBEHUS XU3HU Ha 3emJye: abuoreHe3 W MaHcmepMus. XUMHUYecKas
ABOJIIOLHUA. ODKCIIEPUMEHTAJIBHOE TMOJITBEPKICHUE XMUMHYECKOM 3BOJIIOLMH.
HauanbHble 3Tansl 6nonornyeckoit spomronuu. ['unoresa PHK-mupa. [1epoie
KIETKH W uX J3Boaonua. QDOpMHUPOBAHME OCHOBHBIX TPYII KMBBIX

OpraHu3MOB

2.2

Pa3Butue xu3HM Ha 3emie mo spaM M nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas »pbl. [lameo3oiickas spa U €€ mepuoabl: KeMOPUHCKHIA,
OpAOBUKCKUM, CWIyPUMCKHUN, JIEBOHCKUN, KaMEHHOYTOJIbHBIM, IEPMCKHM.

Me3so3olickas 3pa 1 €€ MepuoJibl: TPUACOBBIN, FOPCKUM, METOBOM.




KaiiHo3olickass 3pa W €€ TMepuolbl: MAJEOr€HOBbI, HEOTCHOBBIN,
aHTPOMOTeHOBBIN. XapaKTepUCTUKAa KJIMMaTa M TeOJIOTUYECKUX IPOLIECCOB.
OCHOBHEBIE OTaIlbl 3BOJIFOIIUN PaCTUTCIIBHOT'O n KHUBOTHOI'O MHpa.
Apomopdo3bl y pacTeHHi U KUBOTHBIX. [losiBlIeHHe, paciBET U BHIMUpPaHUE

IPYIIII KUBBIX OPTAHU3MOB

2.3

Cucrema OpraHMYecKOro Mupa Kak OTpaxkeHue »dBoionuu. OCHOBHBIE

CUCTCMATUYICCKHC I'PYIIIILI OPTraHU3MOB
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DOBOJIIOLUS YeJIOBeKa. AHTPOIOJIOTUS KaK Hayka. Pa3BuTue mpeacTaBiaeHui o
IIPOMCXOXKICHUN YesloBeKa. Merosabl u3yueHus: aHtpomnorenesa. Cxonacrsa u
pa3anuus 4eJI0BEKa U )KMBOTHBIX. CHCTEMATUUECKOE MOJI0KEHUE YEIOBEKa.

JBuxyiue cuibl (paxTopsl) aHTponoreHe3a. HacienctseHHass ”3MEHYMBOCTh
U eCTeCTBEHHbII 0TO0p. OO1IeCTBEHHBIN 00pa3 JKU3HHU, U3TOTOBJIECHUE OPYIUii

Tpy/Zia, MBIIUICHUE, PEYb

2.5

OCHOBHBIE CTaUU U BETBU BOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, YerloBek
yMenblid, YenoBek NpsAMOXoAslui, YeloBeK HeaHAepTAIbCKUM, YenoBek
pazyMHbIi. Haxo/lku MCKOIIaeMbIX OCTAaHKOB, BPEMs CYIIIECTBOBAaHUS, 00IaCTh

pacnpoCTpaHCHUA, 00BEM TOJIOBHOTO Moa3ra, 0613213 JKU3HH, Opyaus

2.6

YenoBeueckrie  packl. OcCHOBHbIE  OOJbBIIME  pachl:  EBPOICOHIHAS
(eBpasuiickasi), HETpO-aBCTpaJOuAHas (IKBATOpHAIbHAs), MOHTOJIOWIHAS
(a3maTcko-aMepukaHcKas). YepTbl NPUCIIOCOOIIGHHOCTH TMpeACTaBUTENCH
YeJIOBEYECKMX pac K YCJIOBHSIM CYIISCTBOBaHMS. EIWHCTBO dYeIOBEUYECKHX

pac. Kpurtuka pacusma

OpranusMsbl 1 OKpyXKarouias cpeaa

3.1

DKoJ0rus Kak Hayka. 3aJladyd U pa3zeiibl SKOJIOIMH. MeTobl DKOJIOTHYECKUX
uccienoBaHuil.  Okojormueckoe  MupoBoz3peHue. Cpenpl  oOuTaHUS
OpPraHHU3MOB: BOJIHAA, Ha3€MHO-BO3lyIlIHAs, IIOYBEHHA,

BHYTPUOpPraHU3MEHHAs

3.2

Okonoruueckue Qakrtoprl. Kiaccupukanus 3kogorudyeckux (HakTopos:
abuoTtnyeckne, OMOTUYECKHE U AHTPOIOIreHHBbIE. J[eHCTBHE HKOJOTHYECKUX

(bakTOpOB Ha OPraHU3MBbI
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AbGunotnyeckue (QaxkTophl: CBET, TeMIlepaTypa, BIaXHOCTh. DOTONEpHOIU3M.
[TpucnocoOieHuss OpraHu3MOB K JEHCTBUIO aOMOTHYECKUX (HAaKTOPOB.

buonornueckue puTMbl
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buotnueckue dhaxkTopsl. Bumbl 6HOTHYECKMX B3aMMOICHCTBHI: KOHKYPEHIIHS,




XHUITHAYECTBO, MAPa3UTH3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIEOHUYECTBO,
KBAPTUPAHTCTBO), aMEHCAJIM3M, HeWTpanu3M. 3HadueHHe OMOTHUYECKUX
B3aMMOJCHCTBUI  [UIsl  CyIIECTBOBAHUS  OPraHW3MOB B IPUPOJHBIX

co00I11IeECTBAX

3.5

ODKOJIOTHYECKHE XAPAaKTCPUCTUKU  IMOITYJIAINH. OCHOBHBIE  TIOKa3aTeJIN
nomnyJrinuu: 4YucCJICHHOCTD, IIJIOTHOCTL, POKAAEMOCTb, CMEPTHOCTL, ITPHUPOCT,

MuUrpamus. I[I/IHaMI/IKa YUCJICHHOCTH IOIIYJIAIWH U eé perysnusa

COO6H.I€CTBa H 3KOJIOTHYCCKHE CUCTEMBI

4.1

CooOmiectBo opranu3smMoB — OwuoreHo3. CTpykTypbl OWOIIEHO3a: BHJIOBaf,
MPOCTPAaHCTBEHHAs, Tpoduyeckas (mumieBas). Buabl-momuHanTel. CBsi3U B

OnolIeHO3€E

4.2

Dkojorudeckue cuctembl (dKocuctembl). lloHaTne 00 »3KocucTeMe W
ouoreoneHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, pPeIyleHTbl. KpyroBopoTr BeIIeCTB W TMOTOK SHEPruu B
skocucteMme. Tpoduueckue (MUILEBbIE) YPOBHU SKOCUCTEMBI. [IMiieBbie 1enu
u cerd. OCHOBHBIE TMOKa3aTeNud »SKOCUCTEMBI: Ouomacca, MPOAYKIIHS.
DKOJIOTHYECKUE MTHUPAMHUIBI: TMPOAYKIIMH, YACIECHHOCTH, OMomacchl. CBOWCTBa

OKOCHCTEM: YCTOI\/’I‘H/IBOCTL, caMoperyJsinusa, pa3BuTUC. CyKHeCCI/IH

4.3

[TpupoaHbIE KOCHUCTEMBI. JKOCHCTEMBI 03Ep M peK. DKOCHCTEMa XBOWHOTO
WA TIAPOKOJIMCTBEHHOTO JIeca.

AHTPOIIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
bruomorndeckoe M XO3MHCTBEHHOE  3HAYEHHUE  arpodKOCHCTEM |
ypOOIKOCUCTEM.

buopaznoobpazne kak Qakrtop ycrounBocTH dKocucTteM. CoxpaHeHHe

OMOJIOTHYECKOT0 pa3HooOpa3us Ha 3emIie

4.4

VYuenue B.W. Bepnaackoro o Ouocdepe. I'paHuripl, coctaB M CTPYKTypa
ounocdeprl. Kupoe BeriecTBo U ero pyHkiuu. OcodeHHOCTH OHOC]ephl Kak
rino0anbHOM 3KocucTeMbl. /IMHaMu4yeckoe paBHOBeCHE M OOpaTHasl CBSI3b B
ounocdepe. KpyroBopotsl BemecTs U OMOT€OXMMHYECKUE ITUKIIBI SJIEMEHTOB

(yramepona, a3ota). 30HaIBHOCTH OHMOC(hepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoseuecTBO B Ouocdepe 3emin. AHTPOIIOTeHHBIE H3MEHEHHs B Ouocdepe.
['moGanbHBIC YKOTOTHYECKHUE TPOOIEMBI.
OcHOBa palMOHATBHOTO YIPABJICHUS MPHUPOTHBIMU pecypcaMH U HUX

UCHoJib30BaHue. JlocTikeHus: OMONIOTHH U OXpaHa MPUPOAbI
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