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HOACHUTEJBHASA 3AIIMCKA

[Ipu paszpaboTke mnporpaMmbl O OHOJIOTUUM TEOPETHUECKYI0 OCHOBY s
onpeeieHusl MOAXOA0B K (OPMUPOBAHHMIO COAEpKaHMUS Y4eOHOTro mpeaMera
«buonorusn»  cocraBunM:  KoHuenryaibHele mosiokenus PIOC  COO o
B3aMMOOOYCIIOBIICHHOCTH TICJICH, COACPIKAHUS, PE3yIbTATOB 00yUCHHUS U TPEOOBAHMIA
K YPOBHIO TTOATOTOBKH BBITYCKHUKOB, MOJOKEHUS 00 OOMMX TENSIX W MPUHIUIAX,
XapaKTEepU3YyIONIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBI  CPEIHEro  OOIlero
obpazoBanuss B Poccuiickoit deneparnuu, a Takke IOJIOKEHUS O crenuduke
OuoJioruu, €€ 3Ha4YeHUH B MO3HAHUU KUBOW IPUPOJIBI U 00ECTICUCHUH CYILIECTBOBAHUS
yejoBedeckoro oOmiectBa. CorjacHO Ha3BaHHBIM IOJIOKEHUSIM, OIPEIETICHbI
OCHOBHbIE (DYHKIIMH ITPOTPAMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o 6uonoruu Ja€T MpeacTaBlIeHUE O LEesiX, 00 oliel crpaTeruu
0oOy4eHHMsI, BOCIIUTAHUS U PA3BUTHS O0yYaIOMIMXCA CPEACTBAMHU yueOHOTO MpeaMera
«buonorus», onpeaensieT o0s13aTeIbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpY,
pacrpenieseHde 1o pasjieslaM U TeMaM, PEKOMEHIYEeMYI0 IMOCIeA0BaTEIbHOCTh
M3y4YeHUs y4eOHOTO MaTepuaia ¢ Y4ETOM MEKIPEAMETHBIX W BHYTPHUIPEIMETHBIX
CBsA3E€H, JIOTMKM 00pa3oBaTeIbHOTO MPOIECCa, BO3PACTHBIX  OCOOCHHOCTEU
00yyarommxcs.

B nporpamme mo OMoJ0THM Tak)XKe€ YUUTHIBAIOTCS TPEOOBaHUS K MJIAHUPYEMBIM
JUYHOCTHBIM, METalmpeAMETHBIM M TMPEIMETHBIM pe3yJibTartaM oOO0ydeHus: B
(hopMHUPOBAaHUHM OCHOBHBIX BHJOB y4e€OHO-ITIO3HABATEIBLHON IEATEIbHOCTH/yU4eOHBIX
JIEUCTBUN 00YyYaIOUUXCsl IO OCBOCHUIO COIEPKAHUSI OMOJIOTUYECKOTO 00pa30BaHus.

B nporpamme mo 6umonioruu (10—11 kmaccel, 0a30BbIil ypOBEHb) peaii30BaH
NPUHIUI TPEEeMCTBEHHOCTH B M3y4YeHMHM OWOJNOruM, Onarojgapsi 4eMmy B HeW
MIPOCMATPUBACTCS  HANPABIEHHOCTh HA  Pa3BUTUE 3HAHMI, CBSI3aHHBIX C
(GhOpMHUPOBAHUEM €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUS, [ICHHOCTHBIX OPHEHTAIIHM
JUYHOCTH, IKOJIOTHYECKOTO MBIITUICHHUSI, IPEACTABICHHM O 3J0POBOM 00pa3e KU3HU U
OepeXXHBIM OTHOIIIEHUEM K OKpYy KawIledl mpupoaHoi cpene. Ilostomy Hapsay ¢
M3yYCHHEM O0IIEOMOIOTHYECKUX TEOPUIL, a TAKIKE 3HAHUM O CTPOSHUHU KUBBIX CUCTEM
Pa3HOTr0 paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B HUX MPOIIECCOB B MpOrpamMMme
Mo OWOJIOTMH y/AEJNEHO BHUMAHWE WCIOJb30BAHUIO TOJYYEHHBIX 3HAHWA B
MTOBCEIHEBHOM JKM3HU ISl pELIeHUsI TPUKIIAIHBIX 3a]1a4, B TOM YHCIIe: MPO(UIAKTUKH
HaCJIeICTBEHHBIX 3a00JieBaHU M YeJioBeKa, MEJIUKO-TE€HETHYECKOTO
KOHCYJIbTUPOBaHMSI, OOOCHOBAHHSI AKOJOTHMYECKU I1€JIECOO0OPA3HOr0 TMOBEACHUS B
OKpYXarlel NPUPOAHOM Cpele, aHAIN3a BIUSHUA XO3AMCTBEHHOW AEATEIBHOCTHU
YeJIOBEKa Ha COCTOSHUE MPHUPOJHBIX M HMCKYCCTBEHHBIX 3KOCUCTEM. Y CHIICHHE
BHUMaHUsI K TPUKIAJAHON HaMpaBJIeHHOCTH Yy4yeOHOro mnpeamera «buomorusy



NPOAMKTOBAHO HEOOXOJMMOCTHIO 00ECTIeYeHHs] YCIOBHM JUIsl PEIICHHUs OJHON U3
aKTyaJIbHBIX 3a/1a4 IMKOJIBFHOTO OMOJIOrMUeCKOT0 00pa3oBaHus, KOTOpasi Mpernoaraet
dbopMupoBanue y oOydYalOIIUXCS CIIOCOOHOCTH aNanTUPOBAThCA K H3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHUpA.

buonorus Ha ypoBHe cpeHero o01ero oopa3oBaHusl 3aHUMAET BaXKHOE MECTO.
Ona obGecneunBaeT (GopMupoBaHHE y OOYYAIOIIUXCS TMPEACTABICHUN O HAyYHOU
KapTHHE MUPA, paCIIMPSAET U 0000IIaeT 3HAHUS O KUBOM IPUPOJIe, €€ OTIMUUTEIBHBIX
NpHU3HaKaX — YPOBHEBOW OpPTraHU3AIMU U HBOJIIOIMHU, CO3AET YCIOBUS JIJIs: TO3HAHUS
3aKOHOB >KMBOU MpUpoibl, GOpMHUPOBAHUS PYHKIIMOHATIBHOW IPAMOTHOCTH, HABBIKOB
3I0pOBOI0 U 0€30IMaCHOTr0 00pasa KU3HU, IKOJIOTHYECKOTO MBIIIICHUS, IIEHHOCTHOTO
OTHOIIEHUS K )KUBOW TIPUPOJIEC U YETOBEKY.

Bonbimoe 3HaueHne OMONOTHS MMEET TakKe IS PEIICHUS BOCIUTATCIBHBIX U
pa3BUBAIOIIMX 33]1a4 CPEJHEro o0uiero o0pa3zoBaHus, COLUAIN3aUN 00yYarOIUXCsl.
N3yuenune Ouonoruu odecneynBaeT yCiaoBUs sl POPMUPOBAHUS UHTEIIICKTYJIbHBIX,
KOMMYHUKAITMOHHBIX W HWH(POPMAIIMOHHBIX HAaBBIKOB, 3CTETHYECKOW KYJILTYpHI,
CIIOCOOCTBYET MHTETPAIMK OMOJIOTUYECKUX 3HAHUU C MPEICTABICHUSIMH U3 APYTHX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3HMKU, XUMUU U reorpaduu. Has3BaHHbIE
MOJIOKEHUS O TIPeIHa3HAaYeHUH y4eOHOro npenMera « buosorus» coCcTaBUIN OCHOBY
JUISL OTIpE/IeNIeHUs TOJXOJ0B K OTOOpY M CTPYKTYPHUPOBAHUIO €T0 COJEpKaHMS,
MPEICTaBICHHOTO B IpOrpaMMe 10 OHOJIOTHH.

Ot16op conepxkanusi yuyeOHOro mnpenmetra «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH € MO3UILIMNA KYJIbTYpPOCOOOPA3HOT0 NMOAX0/1a, B COOTBETCTBUU C KOTOPBHIM
oOydJaroniecs: TOJDKHBI OCBOUThH 3HAHUS M YMEHUS, 3HAUUMbIE JJI1 (POPMUPOBAHUS
o011el KyJIbTYphl, OTIPEJEISIONIUE aJIeKBaTHOE MOBEICHHUE YEJIOBEKA B OKPY KAIOIICH
MPUPOIHON cpefie, BOCTPEOOBAHHBIE B IIOBCEAHEBHOM KU3HM M MPAKTUYECKOM
nestenbHOocTH. Oco0oe MecTo B 3TOM CHCTEME 3HAHMM 3aHUMAlOT 3JIEMEHTBI
coliepKaHusl, KOTOpPbIE CIyKaT OCHOBOW [JIsi (DOPMUPOBAHMS TPEACTABICHUA O
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHUpa U IEHHOCTHBIX OPUEHTAILIHSIX
JUYHOCTHU, CIOCOOCTBYIOIIMX I'YMaHU3AIMKU OMOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypupoBaHHE cOJCpX)aHUS Y4eOHOro MaTrepuajga B Tporpamme TIo
OMOJOTHH OCYIIECTBIICHO C Yy4YETOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUH 00
OTJIMYUTEBHBIX OCOOCHHOCTSIX >KUBOW MPHUPOJIBI, O €€ YPOBHEBOM OpraHHM3allid U
HBOJTIOIMU. B COOTBETCTBUU C ATUM B CTPYKType ydeOHOro mpeameta «buonorus
BBIJICTICHBI CIIEAYIONIUE CoNep)KaTebHble JUHUH: «buomorus kak Hayka. MeTossl
Hay4yHoOro mno3HaHus», «Kierka kak Ouosornueckas cucrema», «OpraHusM Kak
Oouonornueckass cucrema», «CucreMa W MHOTOOOpasue OPraHUYECKOTO MHUPay,
«IBOIOIHSA KUBOW MPUPOIB», « IKOCHCTEMBI U TIPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Ilens wu3ydenuss yueOHoro mnpeamera «buosmorus» Ha 0a30BOM ypOBHE —
OBJIaJiIcHHE 00yYaIOIMMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKITMOHATLHON OPTaHU3aINN



’KUBBIX CUCTEM Pa3HOT0 paHTa U MPUOOPETEHNE YMEHHM UCTIOIb30BaTh 3TH 3HAHUS AJIs
IPAaMOTHBIX JEHCTBUH B OTHOLIEHWH OOBEKTOB >XMUBOM MPUPOJAbI W PpPELIEHUs
Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enyd u3ydeHus yuyeOHoro mpenmera «buonorus» Ha 6azoBoM
ypOBHE 00€CIeunBaeTCs pelIeHUEM CIeAYIOIINX 3a/1a4:

OCBOGHHE OOYYAIOUIMMHCS CHUCTEMBbl 3HAHUA O OHOJOTHYECKHX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MPABUIIAX, CIYKaIUX OCHOBOM JUIs
(dbopMHUpOBaHUS TPEJICTABICHUNA O €CTECTBEHHO-HAyYHOW KapTHHE MUpPA, O METOJaxX
HAyYHOT'O TMO3HAHUS, CTPOCHHHM, MHOTOOOpa3uu M OCOOCHHOCTAX >KUBBIX CHCTEM
pPa3HOrO YpOBHS OpPraHHU3alldM, BBIIAIONIUXCS OTKPBITUSAX W COBPEMEHHBIX
HCCJICOBAaHMSIX B OMOIOTHH,

(dopMHpoBaHHEe y OOyYarOlIMXCsl IO3HABATENbHBIX, HHTEIUIEKTyalbHBIX U
TBOPUYECKHUX CIOCOOHOCTEM B IMpoLECcCe aHalIM3a JAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMH HAayYHBIX B3IJISI0B, UJIEH U MTOAXO0/I0B K U3yUEHUIO KUBBIX CUCTEM Pa3HOIO
YPOBHSI OpraHU3aLUu;

CTAaHOBJICHHE Yy OOydalomuxcs oO0mel KyabTypbl, (QYHKIMOHAIBHOU
I'PaMOTHOCTH, Pa3BUTUE YMEHUU OOBSICHATHh M OLICHHBAThH SBJICHUSI OKPYKAIOIIETO
MHpa KUBOW MPUPOJIBI HA OCHOBAHUYW 3HAHUU U OMbITA, OJIYUYEHHBIX MPU W3yUYECHHUH
OHOJIOTHH;

dopMupoBaHWEe Yy OOyYarOIUMXCSl YMEHUW WJUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKUX 3HAHUW B NPAKTUYECKOM JI€ATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH II03HAHUS YEJIOBEKOM >KMBOMU
MIPUPOJIBI, HEOOXOAUMOCTH OCPEKHOTO OTHOIICHUS K HEH, COOMIOCHUS] dTUUYCCKUX
HOPM IIpU IPOBEICHUH OMOJIOTMYECKUX UCCIEOBAHUM;

OCO3HaHWE IIEHHOCTH OHWOJIOTMYECKMX 3HAaHUM Ui TOBBIILICHHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPBI, 1711 (POPMUPOBAHMSI HAYYHOT'O MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHWM W YMEHHM B MOBCEIHEBHOM >KU3HU IS
OLICHKM MOCJEACTBUN CBOEU JEATEIBbHOCTH MO OTHOIIECHUIO K OKpYKarolleu cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIOJEHWE Mep NPOPHUIAKTUKU
3a00s1eBaHUM.

B cucreme cpeanero obuiero oopazoanus «bruonorusy», usyuaemas Ha 6a30BOM
YpOBHE, SIBIISIETCS O0OS3aTENbHBIM Y4E€OHBIM TMPEIMETOM, BXOJSAIIUM B COCTaB
npeaMeTHor 06actu « ECTeCTBEHHO-HAyYHBIE TTPEAMETHI.

Jlns u3ydeHus: O6MoJoruu Ha 0a30BOM ypOBHE CpeHEro oO0IIero oopasoBaHuUs
otBoauTCs 68 yacos: B 10 kinacce — 34 vaca (1 gac B Henento), B 11 knacce — 34 yaca
(1 yac B HezeIO).



COAEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMU €CTECTBEHHBIMU HayKaMu, (prstocodueit, STUKON, SCTETUKON U IipaBoM. Poiib
Oowonornn B (POPMHUPOBAHWUU COBPEMEHHOW HAay4YHOW KapThHbl Mmupa. Cucrema
OMOJIOTHYECKUX HaYK.

Meroabl MMO3HAaHUS >KUBOW MpuUponbl (HAONIOAEHHE, SKCIEPUMEHT, ONUCAHUE,
U3MepeHue, Kiaccudukaius, MoIeTMpOBaHe, CTATUCTUYECKAst 00padOTKa JTaHHBIX).

JdeMoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konbsuos, k. Yorcon nu @. Kpuk.

Tabmuupl 1 cxeMbl: «MeTobl TO3HAHUS JKUBOW MTPUPOIBD).

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHHE pa3IMUHBIX METOJIOB TpU
M3YyUYECHUHN OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT U3ydeHus Ouosioruu. Otivuue
KUBBIX CUCTEM OT HEOPTAHUYECKOW MPUPOIBI.

CaoiicTBa OMOCUCTEM M MX pa3zHOOOpa3ue. YPOBHU OpraHU3AINH OMOCHUCTEM:
MOJICKYJISIPHBIN, KJIIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIUOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTe0LIEHOTUYECKUI ), OMOC(hEPHBI.

JdeMoHcTpanuu:

Tabmuubr 1 cxembl: «OCHOBHBIC MPHU3HAKU >KU3HU», «YPOBHH OpTraHU3AIUU
YKABOU IIPUPOIBI».

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. Xumuueckuii COCTaB U CTPOCHHUE KIECTKH.

XUMHUYECKHM COCTaB KJIETKM. XHMUYECKHE DJIEMEHTHI: MAaKpO3JEMEHTHI,
MHKpPO3JIEeMEHThL. Boia 1 MuHEpanbHbIE BELIECTBA.

OyHKIIMM BOJABI M MHUHEpaJIbHBIX BemecTB B kietke. [lognepkanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMMHOKHCIOTHI — MOHOMEpHI OEJIKOB.
He3aMeHnnmble ¥ 3aMEHUMbIE aMHUHOKHCIOTBI. AMHHOKHCIOTHBIN COCTaB. YPOBHHU
CTPYKTYPBI OCJIIKOBOM MOJICKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUUHAS U YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOICTBa OeskoB. bruonornueckue GpyHKIUN OEIKOB.

depMeHTHl — OuoJsiorndeckre karaauzaTopbl. CTpoeHHe QepMeHTa: aKTUBHBIN
IeHTp, cyocTtpatHas crenuduunocts. Kodepmentsl. Burammssl. OTinuuns
(hepMEHTOB OT HEOPTaHUYECKUX KaTaTu3aTOPOB.



VYrieBoapl: MOHOCaxapuabl (TIIFOKO3a, pud03a U Je30KCHpru003a), Aucaxapuiabl
(caxaposa, JlakTOo3a) MW MOJIMCaxXapuabl (Kpaxmayi, TIJIMKOT€H, IIEJUII0JI03a).
buonoruueckue GyHKIIUU YTI€BOJOB.

Jlumuasl:  Tpurnunepunsl,  docdhomunuabl, crepounbl. [wapoduiIbHO-
ruipodoOHbIe cBOMCTBA. buonorndyeckue GyHkiuu aunuaoB. CpaBHEHUE yTIEBOOB,
OENKOB U JIMMUAOB KaK HICTOYHUKOB SHEPTUH.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEPBI HyKJIEMHOBBIX
kucnoT. Ctpoenue u pynkuuu [JHK. Ctpoenne u ¢pynkuuu PHK. Buast PHK. ATO:
CTpO€HHUE U (QYHKIIHUH.

[utonorus — Hayka o kieTke. Kierounas Teopuss — mpuMep B3anUMOJIEHCTBUA
uzei u (akToB B HAYYHOM MO3HAHUU. MeTOo1bl U3yUEHHS KICTKH.

Kietka xak nenoctHas xuBas cucreMa. OOume mMpu3HaKu KIETOK: 3aMKHYyTas
Hapy>kHas MmemOpana, Mmojekysbl [JHK kak renernueckuii anmapar, cucTeMa CUHTE3a
Oenka.

Tunel KIETOK: SyKapHOTUYECKast U IpoKapuoTuieckas. OcCoOOEHHOCTH CTPOEHUS
npokapuotuyeckod  kietku.  Kiierounas — crenka — Oakrepuil.  CTpoeHue
AYKapUOTUYECKON KJIETKU. OCHOBHBIE OTIUYHS PACTUTENIbHOM, )KUBOTHOW U TPUOHOM
KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, TJIUKOKAJIUKC, MX
¢ynkuuu. Ilnasmatuueckas memOpaHa, €€ cBoiicTBa U (pyHkiuu. [{uTomnasma u eé
opranouipl. OnHomemOpanHbie opraHounbl kietku: OIIC, ammapat [onbmxw,
nu3ocoMbl. [lojlyaBTOHOMHBIE OpPraHOMABl KIETKU: MUTOXOHJAPUH, IUIACTHUIBI.
[Ipoucxoxknenne MUTOXOHApUM W TuiacTul. Buael mnactua. HememOpanHbie
OpraHOMIbI KJIETKH: pUOOCOMBI, KIIETOYHBIN IIEHTP, IEHTPUOIIU, PECHUYKH, KTy TUKH.
QyHKIMY OPraHOMAOB KJIETKH. BKItoueHuns.

SAnpo — perynsaropHblii HeHTp kieTku. CTpoeHue siapa: siaepHas 000JouKa,
KapHoIlUia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcopT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Juarpammbl: «PacrnipeneiieHne XUMUYECKHUX 3JIEMEHTOB B HEKUBOW IIPUPOJAEY,
«PacnipeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuubr u cxembl: «llepmonnueckas TabivMLa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOAbl», «buocunTes Oenkay, «CTpoeHrue MOJIEKYJIbl OeliKay,
«Ctpoenue ¢epmenta», «Hyknemnoswie kucnotel. JIHK», «CTpoeHne Mosekybi
AT®y», «CtpoeHHne 3yKapuOTHUECKON KIETKNW», «CTpOEHUE KUBOTHOM KIIETKHY,
«CtpoeHue pacTtutenbHOW KieTkn», «CTpoeHHne MNpOKapHUOTHUYECKON KIIETKUY,
«Ctpoenue sapa KIEeTKN», « Y TIEBOAbDY, «JIMmuasD.



OOopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYJOBaHUE Ui IPOBEIACHUS
HaOJIO/ICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHKpOIpENnapaThl PaCTUTEIIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabota No 1. «V3ydeHwe KaTalUTUYECKOW aKTUBHOCTHU
(dhepMeHTOB (Ha MpUMeEpe aMuUIa3bl WK KaTajlas3bl)».

JlaboparopHas padota Ne 2. «3yueHne CTpOCHHS KIETOK PAaCTEHUI, >)KUBOTHBIX
U OaKTepHil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpErapaTax U UX OMUCAHUEY.

Tema 4. ’KnzueaessTeJJLHOCTH KJIETKH.

OOMeH BemiecTB, WK MeTaboau3M. AcCUMUIIALUS (TJIaCTUYEeCKUH OOMEH) U
TUCCUMUJIIAIUS  (PHEPreTHYeCKUid OOMEH) — JBE CTOPOHBI €IWHOTO IpoIliecca
Metabonu3ma. Poib 3aKOHOB COXpaHEHHMS BEHIECTB M HSHEPrUU B MOHUMAHUU
MeTaboIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(MHBINA U reTepoTpodHsbiil. Poib GepmeHToB B
oOMeHEe BEIlIeCTB U PEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunTe3. CBeToBas U TeMHOBas (pa3bl oTocuHTe3a. Peakiuu porocunresa.
OddextuBHOCTh (hoTOCHMHTE3a. 3HAUeHUE (POTOCHHTE3a MJId JKU3HU Ha 3eMIle.
Brnusaue ycioBuil cpenbl Ha  (QPOTOCHHTE3 U CIOCOOBI  TOBBIIIEHUS — €TO
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHI.

XeMOCUHTE3. XEMOCUHTE3Upylomue OakTepuu. 3HAYCHHE XEMOCHHTe3a s
KA3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJeTke. PaciierieHue BeEIIeCTB, BBIJCICHHE U
aKKyMYJUPOBAHHE DPHEPTUU B KIIETKE. JTalbl SHEPreTUYecKoro oomena. ['nmukomus.
bpoxenne u ero Buabl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GpocopunmrpoBanue. IPHEeKTUBHOCTh FHEPreTUYECKOr0 0OMEHa.

Peakuuu matpuunoro cuntesa. ['enernueckas nndopmanus u JIHK. Peanuzanus
reHeTH4eCKo uHpopMauu B KIEeTKe. ['eHeTHuueckwii KoJ W €ro CBOWMCTBA.
Tpanckpunius — matpuunbiii cuate3 PHK. Tpaucnsius — 6uocunrtes3 0enka. ITamsl
TpaHcisiuu. KonupoBanue aMuHokucnoT. Poias pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mctopusi otkpsitus Bupycos (/1. .
NBanoBckuit). (OCOOEHHOCTH CTPOCHUSI W JKU3HEHHOTO IMKJIa  BHPYCOB.
bakrepuodaru. bone3nu pacteHuii, )KUBOTHBIX U YEJIOBEKA, BHI3HIBAEMBIC BUPYCAMH.
Bupyc ummynonedurnuta uenoeka (BUY) — Bo3Oymutens CIIMJla. OOGpartnas
TPaHCKPUIMIIWSA, peBepTa3a u uurerpasa. [Ipodunakrtuka pacrpocTpaHeHUs BUPYCHBIX
3a00s1eBaHUM.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konsuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmumer u cxembl: «Twumbsl muTaHus», «MeTabomm3m», «MUTOXOHIPHUSY,
«JHepreTuyeckuit ooMen», «Xioporiact», «®Dotocunte’», «Ctpoenue JJIHK»,



«Ctpoenue n QyHKIIMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «I eHeTHUecKuil Komy,
«Bupyce», «bakrepuodarny», «Ctpoennme u xu3HeHHbId 1uka Bupyca CIIN/la,
Oakrepuodaray, «Pemmkarms JTHK.

Ob6opynoBanue: Moaenu-ammiukanuu «Yasoenne [HK u Tpanckpumimsy,
«buocuntes 6enkay, «CtpoeHue KIeTku», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3MHOkeHUe 1 HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

Krerounplii 1WKJI, WU KU3HCHHBIM IWKI KiIeTku. MuTepdaza m MHTO3.
[Ipouieccol, mpoTekaromue B uHTepdaze. Permkanus — peakiys MaTpUYHOTO CUHTE3a
JHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapuOTUN. JIMIJIOWIHBIA U
raruiouJHBIM  XpoMOCOMHBIE Habopbl. Xpomatuisl. [luTomornueckue OCHOBBI
Pa3MHOXEHUS U UHAUBUIYAIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetkn — muto3. Cramgmm murosa. IIpomecchl, Mpoucxonsimue Ha
Pa3HBIX CTAUSIX MUTO3a. BUOJOTHYECKUN CMBICT MUTO3A.

[Iporpammupyemasi rubesb KIETKU — aromTo3.

@opMbI pa3MHOKEHHS OPraHM3MOB: Oecrosioe W MojoBoe. Buabsl Gecnosioro
Pa3MHOXEHUS: JEJIEHHE HaJABOE, IIOYKOBAaHME OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHUE, BET€TaTUBHOE pa3MHOKEHHE. VICKYyCCTBEHHOE KIJIOHMPOBAaHUE
OpraHU3MOB, €r0 3HAYCHHE IS CEJICKLUU.

[TosioBOE pa3MHOKEHUE, €TO OTIIMYHS OT OECIIONOTO.

Meito3. Cramguu wmenosa. Ilpomeccel, mpoucxoasimye Ha CTagusixX MeENo3a.
[ToBenenne xpomocom B menose. Kpoccunrosep. buosiornueckuii CMbICT U 3HAYEHUE
Meno3a.

["amerorenes — nporecc oOpa3zoBaHMs MOJOBBIX KJIETOK y KUBOTHBIX. [lonoBbIe
JKeJIe3bl: CEMEHHUKH U sudHuKH. OOpa3oBaHUe U Pa3BUTHE TOJOBBIX KIETOK — raMeT
(cmepmarto3ou/, sIMIEKIIeTKa) — criepMaTorene3 u oporene3. OCoOOEHHOCTH CTPOSHUS
SMUEKJIETOK U criepMaTo3ou10B. OmnoaorBopenue. [lapreHorenes.

NuauBuayanbHoe — pa3BuUTHE  (OHTOreHe3). OMOpHOHANIbHOE  pa3BUTHE
(amOpuorenes). OTanbl 3MOPUOHAIBHOTO PA3BUTHS Yy TO3BOHOYHBIX >KUBOTHBIX:
npobOsienue, racTpyisiiusi, opraHoreHes. lloctamOpuonanbHOe pa3ButHe. TUIbI
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: MPSAMOE, HEMpsIMOe (JTMYMHOYHOE). BrusiHue cpenibl
Ha pa3BUTHE OPraHU3MOB, PaKTOPbI, CHOCOOHBIE BHI3BIBATH BPOXKAEHHBIEC YPOACTBA.

Poct u pazButue pactenuii. OHTOreHes3 IBETKOBOIO PaCTEHUS: CTPOEHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «@DOpMbI pPa3MHOXKEHHUS OpPraHU3MOBY», «JIBoiiHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», « BeretaTuBHOE pa3MHOXKEHHUE PACTEHUID,
«/lenenne wmetkm Oaktepmit», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue
xpoMocombl», «Kimerounsii mukm», «Pemmkanus JIHK», «Mwurtoszy», «Menosy,



«IIpssmoe n HenpsiMoe pa3BuTHE», «['aMETOreHe3 y MIIEKONMUTAIOIIUX U YEIIOBEKA,
«OCHOBHBIE CTaJIUN OHTOT'€HE3a.

O6opynoBanue: MUKPOCKOII, MHUKpOIpenapaThbl «CriepMaTo30H/1bI
MJIEKOIIUTAIOLIEr0», «SIHIeKIeTka MIeKonuTawmero», «KapuoknHes B kieTkax
KOpEUIKa JyKa», MarHuTHas MoAeNb-anukanus «Jlenenne knetkw», moaens [JHK,
MoJieTb MeTa(azHOi XPOMOCOMBI.

JlaGopaTopHble M IpaKTUYeCKUE padoThbI:

Jlabopatopnas padota Ne 3. «HabmroieHrne MuTo3a B KJI€TKaX KOHUMKA KOpelIka
JyKa Ha TOTOBBIX MUKpOIIpenapaTaxj.

JlabopatopHas pabota Ne 4. «M3yueHue CTpOeHHUs MOJTOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenapaTaxy.

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpenmMer u 3agaum reHetuku. Victopus pa3BUTUS T€HETUKH. POb IUTOIOTHH U
AMOPHOJIOTUN B CTAHOBJICHUU TeHETUKHU. BKIag poccHiicKuX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeToAbl TEHETUKU (TUOPUI0JIOTHYECKUM, ITUTOIr€HETUYECKUH,
MOJIEKYJIIpHO-TeHEeTHYEeCKUi). OCHOBHBIE T'€HETHYECKHE MOHATHA. |'eHeTnueckas
CHUMBOJIMKA, UCITOJIb3YEMAs B CXEMAX CKPEIMBAHUMN.

3aKOHOMEpPHOCTH HAacleAOBaHUs IPU3HAKOB, yCTaHOBJIEHHbIE ['. MeHaenewm.
MounoruOpuiHoe ckpelmuBanue. 3akoH eAMHO00pa3usi TMOPUIOB IEPBOIO MOKOJIECHHUS.
[IpaBuno noMuHUpOBaHMS. 3aKOH PACLICIUICHUS NPU3HAKOB. [ MIOTE3a YHCTOTHI
ramert. [lonHOE ¥ HEMOJIHOE TOMUHHUPOBAHHUE.

JHuruOpuaHoe ckpenuBaHue. 3aKOH HE3aBUCHUMOTO HACJIEIOBAaHUS MPU3HAKOB.
[{uroreneTnueckre OCHOBBI JTUTHOPUIHOTO CKPEIIUBAHUS. AHAIM3UPYIOIIEEe
ckpemBanue. Vcnosib30BaHUE aHAIM3UPYIOUIETO CKPEUIMBAHUS I ONpEIETICHUS
re€HOTHIIa OCOOU.

CuerieHHoe HacienoBaHue npusHakoB. Paborta T. Moprana no clerieHHOMY
HACJIEJOBAaHNIO I'eHOB. HapynieHne cuerieHus: FreHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHas TEOpHs HACIEACTBEHHOCTH. [ €HETUYECKUE KAPTHI.

I'enetnka mosia. XpoOMOCOMHOE OMNPEAECICHUE IMOJIa. AYTOCOMBI U TMOJIOBBIC
XpOMOCOMBI. ['omMorameTHele W reTeporaMeTHble oOpraHu3Mbl. HacienoBanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHnunBoCcTh. Buabl M3MEHUMBOCTU: HEHACJIEICTBEHHAs] U HACJIEICTBEHHAS.
Pousib cpensl B HEHACJIEACTBEHHOW  HM3MEHYMBOCTH. XapakTepuCTHUKa
MOJU(DUKAIIMOHHOW M3MEHYMBOCTU. BapuanmoHHBIN psii ¥ BapuallMOHHAs KpHBasl.
Hopwma peakiiuu npusnaka. KonuuecTBeHHbIE M KQUECTBEHHBIE MPU3HAKU U KX HOpMaA
peakimu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHUYNBOCTH.

HacnenactBennasi, wiMm TeHOTHNHWYECKas, W3MEHUYMBOCTh. KomMOMHaTHBHAs
M3MEHYMBOCTh. Mel03 1 MOJI0BOM MPOIECC — 0CHOBA KOMOMHATUBHON N3MEHYHUBOCTH.
MyTanoHHass U3MEHUYMBOCTh. Kiaccudukaiuss MyTallydii: T€HHbIe, XPOMOCOMHBIE,



reHoMHele. YacTtora ¥ MpUYMHBI MyTanuil. MyTtareHHole (QakTopbl. 3aKOH
TOMOJIOTHYECKHX PAIOB B HAacieACTBEHHOM n3MeHunBocty H. M. BaBunosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka wyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOABI TE€HETHKHU
YeJIOBEeKa: T'eHEaIOrMuecKuii, OJM3HEIOBbIN, ITUTOTEHETUYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIpHO-TeHeTHUYecKuil. COBpeMEHHOE OMPEeIeICHHE TEHOTUIA: IOJTHOT€HOMHOE
CEKBCHHPOBAHMWE, TCHOTUNMPOBAHUE, B TOM uyuciae ¢ nomoulpro [II[P-ananmm3a.
HacnenactBennsie  3a0ojieBaHMsI  4YelIOBEKAa: TEHHbIE O0Jie3HH, OOJE3HU C
HACJIeICTBEHHOU MPEIpaciooKeHHOCThI0, XpOMOCOMHBIE 00sie3HU. CoMaThUuecKue U
reHepatuBHbie MyTaluu. CTBOJIOBBIE KJIETKU. [IpUHIMIIBI 310pOBOro 00pasa >KU3HH,
TUATHOCTUKY, TPOPWIAKTUKA W JICYCHHS] TEHETHYECKUX OojesHerd. Menuko-
FEHETUYECKOE  KOHCYJbTHUPOBAHWE. 3HAYE€HHUE  MEIUIMHCKOW  TEHETUKH B
MPEIOTBPAICHUH U JICYCHUU TeHETUUECKHUX 3a00JIeBaHUI YelloBeKa.

JeMoHcTpanuu:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabnuipl 1 cxembl: «MOHOTHOPUAHOE CKPELIMBAHUE U €T0 IUTOTCHETUYECKAs
OCHOBa», «3aKOH PacCUICIJIEHUS U €r0 HUTOr€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameTy, «JlurnbpunHoe ckpeniuBanuey», «l{uronornyeckne oCHOBBI AUTUOPUIHOTO
CKpemuBaHuss», «Meno3», «B3anmMoaeicTBUEe allIeNIbHBIX T€HOBY», «l €HeTHueckue
KapThl PacTeHWM, XKUBOTHBIX W 4YeEJIOBEKa», «['€HeTMKa Moja», «3aKOHOMEPHOCTHU
HacJIeJOBaHUsI, CUEIUJIEHHOro C mosiom», «KapwoTtumbl uenmoBeka WU KUBOTHBIXY,
«Bugel m3meHunBocTH», «MoaudukamonHas HW3MEHYUBOCThHY, «HacnemnoBanue
pesyc-baktopay, «I'eHeTuka rpynn KpoBu», «MyTallnoHHasi U3BMEHUYUBOCTDY.

O6opynoBanue: Mojaenu-aNIUIMKaUud  «MOHOTHOPUIHOE  CKpELMBAHHUE),
«Henonnoe  nomuHupoBanue», «Jurmbpuanoe ckpemmBanue», «llepekpéct
XpPOMOCOM», MUKPOCKON ¥ MHKporpenapat «/pozoduna» (Hopma, mytanuu Gopmbl
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopHass padora Ne 5. «M3ydeHue pe3ysJbTaTOB MOHOTHOPHUIHOTO U
JTUTHOPUIHOTO CKPEITUBAHUS y APO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopuast pabora Ne 6. «M3yueHue MoauUKAIMOHHOW W3MEHUYHMBOCTH,
MMOCTPOECHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHON KPUBOW.

JlabopatopHasi pabora No 7. «AHanmu3 MyTauuid y Apo30(uiibl Ha TOTOBBIX
MHKpOIpenapaTax.

[Tpaktuueckas padota Ne 2. «CocTaBiieHre U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekniusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.



Cenekuusi Kak Hayka M TpOIECC. 3apOXKJICHHE CENEKIMU U JOMECTUKAIIUS.
VYuenue H. 1. BaBunoBa 0 LEeHTpax NPOUCXOKIECHUS U MHOTO00Opa3usl KyJbTypPHBIX
pacteHui. LIeHTpbl IpOUCX0KAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOJIbl CeJIEKIMU. MaccoBbli U MHIUBUIYAJbHBIA OTOOPHI B
CEJICKLIMN pPACTEHUMM M KUBOTHBIX. OneHKka JKcTepbepa. bIM3KOpOACTBEHHOE
CKpemuBaHue — wuHOpuauHT. Yuctas nunHua. CKpelMBaHHE YHUCTBHIX JIMHHM.
['eteposuc, wnu rubpuanas cuia. HepoacTBeHHOe CKpelIuBaHUE — ayTOPUIAMHT.
Otnanénnas rubpuauzanus U e€ ycnexu. MckycCcTBEHHBI MyTareHe3 U MOJyuYeHue
HOJIUIIIIONI0B. JIOCTHKEHUS CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHoMOTMsT Kak OTpacib IPOU3BOACTBA. ['€HHAas HMH)KEHEpUs. OTambl
co3manusa pekomOuHanTHOM JIHK w Tpancrenneix opranmsmoB. Kierounas
unxeHepus. Kinerounsie KyabTypbl. MUKpPOKIOHAIBHOE Pa3MHOKEHHE DPACTEHHI.
KiloHupoBaHue  BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Dkojorudeckue u atudeckue mnpoodnemsl. MO — renernuecku MoaupUIUPOBaHHBIE
OpraHU3MBbl.

JleMoHCTpauuu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. liBanoB.

Tabmumbsl 1w cxemsl: Kapra «LleHTpbl NPOUCXOXKAEHHST M MHOroooOpasus
KYyJBTYpPHBIX pacTeHui», «Ilopoapl TOMamIHUX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «PadoTel akagemuka M. @. MBanoBay,
«Ilomunnounusa», «OOBEKTHI OuOTEeXHOJOTUW», «KileTouHble KyJBTYpBl H
KJIIOHUPOBaHUE», «KOHCTpynpOBaHHUE U IEPEHOC TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJISDKM IUIOI0OB U KOPHEIUIOAOB JTUKHUX (OPM M KYJIBTYpPHBIX
COpPTOB pactenuii, repdbapuit «CeabCKOX035HCTBEHHbBIE PACTCHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypceusi «OCHOBHbIE METOABI M JOCTUKEHUS CEJIEKIMM pacTeHUud u
’KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, INIEMEHHYIO ()epMy, COPTOUCTIBITATENbHBIN
Yy4acTOK, B TEIUIMYHOE XO3SHUCTBO, JJAOOPATOPHUIO arpOyHMBEPCUTETA WIM HAYYHOTO

LIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOLIOHHAA OMOJIOTHS.

[IpeanochuUIKM BOZBHUKHOBEHUS IBOJIIOIIMOHHON TEOPUHU. IBOIIOIMOHHAS TEOPHS
u e€ MecTo B OMosoruu. BiusiHue 3BOIIOIIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U
JIPYTUX HayK.

CBuaeTenbcTBa  IBOMIONMHU.  [lajCOHTONOTHYECKHE:  MOCICA0BATEIILHOCTh
MOSIBJICHUS BHJIOB B MaJICOHTOJOTUYECKOW JICTOMUCHU, TIEPEXOIHBIE (POPMBI.
buoreorpaduyeckue: cxoacTBo u paznnune GayH u Gaop MaTepruKkoB U OCTPOBOB.



OMOpHONOTHYECKHE: CXOACTBA M pPAa3IW4yUsi SMOPUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTHYHbBIC, AHAJIOTHYHBIE,
PYIMMEHTApHBIE OpraHbl, AaTaBU3MbL. MOJNEKYISIPHO-OMOXUMUYECKHE: CXOZACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METabOIMYEeCKUX NyTel y Bcex
OpraHU3MOB.

OBomonuonHas teopuss Y. JlapBuna. IlpeanochUlku  BO3HUKHOBEHUS
AapBUHM3MA. JIBMKyIIME CHJIBI SBOMIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE TMPU OTPAaHUUYEHHOCTH PECypcoB, HeomnpenenéHHas HU3MEHYUBOCTD,
O0opb0a 3a CyIlIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunretuueckas teopust 3BomoIuu (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBomonus. [lonynsuus kak eqMHUIA BUAA U 3BOJIOLIHMH.

JBrxymye cuibl ((pakTopbl) 3BOJIOUMU BUIAOB B MpUpoae. MyTalnuOHHBIN
IpoLEecC U KOMOMHATUBHAs U3MEHUYUBOCTb. [0MyIA1IMOHHBIE BOJIHBI U IpEii( reHOB.
N3osnsiiust 1 MUTpanus.

EcrecTtBeHHbIl 0TOOp — HampaBimsoomuid (aktop 3Bomonuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0neHHOCTh OpPraHM3MOB Kak pe3yabTaT 3Bojouud. [Ipumepsl
IPUCTIOCOOIEHUN y OpraHu3MoB. ApoMopd03bl U UAMOAAANTALIUY.

Bun wu  BupooOpazoBanue. Kpurtepum  Buzma.  OcHOBHBIE  (OpPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKOeE.

Makposposonusa.  Dopmbl  sBomONMU:  QuUIETHYECKAs, JAUBEpPreHTHAas,
KOHBEpIeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IponcxoxaeHne OT HECHEUUaIu3UupOBaHHBIX MpeakoB. IIporpeccupyromas
crienraIn3anyvs. ATanTUBHAS padaLus.

JdeMoHcTpanuu:

[Toptpetsr: K. JInnnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkensb, . Mromep, A. H. Cesepiios.

Tabnuubr u cxemsl: «Pa3Butue opraHmdeckoro Mupa Ha 3emuiey», «3apOoibIlu
MO3BOHOYHBIX KUBOTHBIX», « ApXeonTepukcy», «Dopmbl 00pbOBI 3a CyIIECTBOBAHUE,
«EcTecTBeHHBIN 0TOOPY», « MHOr0OOpasue CoOpToB pacTeHu», « MHOrooOpasue nopoa
KUBOTHBIX», «[lonmymsauum», «MyTanmoHHass HW3MEHUYUBOCTH», «ApoMop(do3bI»,
«Mmnoananrarumny, «O01mas nereHepanus», «JBrwkyiie cuiibl sBoaonuny», «Kapra-
cxema wmapuipyta mytemectsus Y. JlapBuna», «boppba 3a cyimiecTBOBaHHEY,
«ITpucnocobseHHocTh  opraHu3MoB»,  «['eorpaduueckoe  BugOOOpazOBaHUEY,
«IKOJOTUYECKOE BUA00OPA30BAHUEY.

O6opynoBaHHe: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPacKu, HA0Op
TJI0JIOB U CeMsTH, KOJuTeKIus «lIpruMepbl 3aUTHBIX TPUCTIOCOOIEHUN Y dKUBOTHBIX Y,
Mozenb «OCHOBHbIE HANpaBlICHUS SBOMIONUN», 00bEMHas Mozenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX).



buoreorpaduyeckass kapra wmupa, Kojulekius «DOpMbI  COXPAHHOCTH
MCKOIIa€MBbIX )KUBOTHBIX M paCTEHUI», MoJenb antuiukanus «llepexkpéct xpomocom»,
BIIaXXKHbIe  mpenaparbl  «Pa3BuTue  HacekoMoro»,  «Pa3BuTuEe  JISATYHIKW»,
MuKponpenapar «Jlpo3oduna» (Hopma, MyTarui GOpMbI KPbUILEB U OKPACKH TeElla).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopuass pabora Ne 1. «CpaBHEHHE BHUAOB MO MOPQOIOTHICCKOMY
KPUTEPUIO».

JlabopatopHast padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHUE M pa3BUTHE *KU3HU Ha 3emue.

JloHay4yHbIE€ TNPEICTAaBICHUS O 3apOXKIACHUM KU3HH. HayuyHble ruUnoressl
BO3HMKHOBEHUS KU3HU Ha 3eMJie: aOMOreHe3 U MaHcnepMusi. XUMHYECKasi 3BOJTIOLIMSL.
AOGHOTreHHbIN CUHTE3 OpraHUYECKUX BELIECTB W3 HEOPraHUYECKHUX.
OKCIEPUMEHTAIIBHOE TOATBEPKACHUE XUMUYECKOM 3BOJIrOnMH. HayanbHble Tarnsl
ouonornyeckoi spomouuu. ['mnortesa PHK-mmpa. ®@opmupoBaHne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE IPOTOKJIETKH. llepBble KIETKM W HX 3BOJIOLHS.
dopMUpOBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emiie 1o 3pam W nepuojaMm. Kartapxeil. Apxelickas u
npotepo3oiickas 3pkl. [1aneosoiickas spa u e€ neproibl: KeMOPUHCKHI, OPOBUKCKHIA,
CUJIypHUMCKHAN, IEBOHCKNW, KAMEHHOYTOJIBHBIN, TIEPMCKHUH.

Me3o3o0iickast 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBO.

KaitHo3oiickass 3pa W €€ TMepuoapl: IMAJCOrCHOBBIA, HEOTCHOBBIM,
AHTPOIIOTCHOBBIM.

XapakTepucTUKa KIUMaTa W TE0JIOTMYECKHX MporeccoB. OCHOBHBIE 3Taribl
HBOJIIOLIMM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMop]o3bl y pacTeHUl u
KUBOTHBIX. [losiBNIEHUE, paClBET U BEIMUPAHUE IPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpaxkeHue 3Boirouud. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIbI OPraHU3MOB.

OBoronMs 4eaoBeKa. AHTPOIIOJIOTHS Kak Hayka. PazBuTue mpencrtaBieHHNd O
MPOUCXOXKJICHUHU YesloBeKa. MeTo bl n3yueHus aHTponorenesa. CxoAcTBa U pa3inuus
YeJIOBEKa M )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YETOBEKa.

JBrxymue cuibl ((hakTophl) aHTpororeHe3a. HacineacTBeHHass NBMEHUUBOCTD U
eCTeCTBeHHbIN 0TOOp. OOIIEeCTBEHHBIM 00pa3 KU3HU, U3TOTOBICHUE OPYAUM Tpyna,
MBIILICHUE, PEUb.

OcCHOBHBIE CTaUU W BETBU JBOJIIOIMHM YEJIOBEKA: aBCTpajionuTeku, Yenosek
yMenblid, YenoBek npamMoxoasmui, YemoBek HeaH1epTalbCKu, UemoBeK pa3yMHbIH.
Haxonku uckonaeMbIX OCTaTKOB, BpEMs CyIIECTBOBaHUS, 00JIaCTh PaCIPOCTPAHCHHSI,
00BEM TrOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY IS



Yenoseueckue packl. OCHOBHBIE OOJIBIIIAE PACHl: €BPONICONIHAS (€Bpa3uiicKas),
HETpO-aBCTpaJIOU IHAsI (IKBATOpUAIIbHAS), MOHTOJIONAHAS (23MaTCKO-aMEPUKAHCKas).
YepTsl NpUCTOCOOICHHOCTH NPEACTaBUTENICH YEIOBEYECKMX pac K YCIOBUAM
cyliecTBOBaHMs. ENMHCTBO yenoBevueckux pac. Kpurnka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: ®@. Pean, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmuel 1 cxembl: «BosnukHoBenme ColHEUHON cHUCTEeMbl», «Pa3Butue
opraHuueckoro  mupa», «PacturenpHas  kietka», <« KHBOTHas  KIETKay,
«IIpokapuotnueckass kietka», «CoBpeMeHHas CHCTEMa OpPraHUYECKOr0 MUpay,
«CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHHUS YENOBEKA M YeJIOBEKOOOPA3HBIX
00e3bsiH», « OCHOBHBIE MECTA NAJIEOHTOJIOIMYECKUX HAXOJA0K NPEJKOB COBPEMEHHOIO
YEeJI0BEKa», «/IpeBHenime moamn», «pesaue moan», «I[lepBpie COBpEMEHHBIE JTIOAN,
«YenoBeuecKkue pace.

O6opynoBaHue: MYJSDKH «IIpoucxoxneHue 4eJIOBEKa» (GrocThI
aBCTpAJIONUTEKA, MUTEKAaHTPONa, HEaHAepTalblla, KPOMAaHbOHLA), CIENKU WU
M300paKeHHsI KAMEHHBIX OpPYIMi MEpPBOOBITHOTO YeOBEKA (KaMHU-YONIEPkI, pyOusa,
CKpeOyia), TEeOXpOHOJIOTMYECKass TaOiula, KoJuleKuus «@DopMbl COXpPaHHOCTH
MCKOIIa€MBIX )KUBOTHBIX U PACTEHUIN.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktruueckass padora Ne 1. «/3ydyeHue HCKOMAEMBIX OCTATKOB PACTEHHH WU
KUBOTHBIX B KOJUICKIUSX).

DKCKypeusi «IBOJIOLMS OpPraHMYecKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WM KpacBeAUYEeCKU My3ei).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

DKoJIOTHS KaK HayKa. 3a/ladyd M pasliesibl SKOJOTruu. MeTolbl 3KOJIOTHYECKHUX
MCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0o0WMTaHHS OPraHMW3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAas, MOYBEHHas,
BHYTPUOPraHU3MEHHAs.

Okosornueckre  ¢akrtopel. Knaccupukanuss KOIOru4eckux  (HakTOpOB:
abnoTuyeckne, OMOTUYECKUE U aHTPONOreHHbIE. JleficTBHE IKOIOrMYecKuX PaKToOpoB
Ha OpraHU3MBbI.

Ab6unotudeckue (HakTopbl: CBET, TEMIIEPATypa, BIAKHOCTh. POTONEPUOAU3M.
[Tpucnoco6eHust OpraHu3MOB K ICUCTBUIO a0UOTHYECKUX (hakTOopoB. bronornyeckue
PUTMBL.

buotnueckue Qaxropbl. Buasl OMOTHYECKUX B3aWMOJIECHCTBUN: KOHKYpPEHLUS,
XHUIHUYECTBO, cuMOMO3 U ero ¢opmbl. Ilapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIN3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHne OWOTHYECKUX B3aUMOACHCTBHI [UIsl CYLIECTBOBAHMSI OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.



DKOJIOTHYECKHE  XapaKTEpUCTHUKKW  mnomyisiuuu. (OCHOBHBIE — IOKa3aTeld
MOMYJISILUNA: YHUCJIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTh, HPHPOCT,
Murpanus. JJmHaMuKa YuCIEHHOCTH MOIMYJISIIUU U €€ peryJsuus.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuupr 1 cxemsl: kapta «lIpupoansie 30HBI 3emim», «Cpeabl oOMTaHUSA
opranusmoB», «®Poronepuoausm», «llomynsuuu», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTU NOMYJISUU UHDY30puu-TY Penbkuy, «[Iutesbie nenm.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHast pabora Ne 3. «Mopdosoruueckre oCOOEHHOCTH PACTEHHH U3
Pa3HBIX MECT OOUTAHUS.

JIabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[TpakTiueckast padota Ne 2. «[logcuéT mIOTHOCTH MOMYJISALMN Pa3HBIX BUAOB

pacTeHu».
Tema 4. Coo01ecTBa M IK0JIOIHYeCKHE CUCTEMBbI.
Coo0miectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,

MPOCTPAHCTBEHHAsI, Tpoduyeckas (muumieBas). Bunbl-gomuHantel. CBsi3u B
ouoneHose.

Dkosornueckre cucrembl (dkocuctemsbl). IlonsitTue 00 3KocucreMe U
ouoreonieHoze. @DYHKIMOHAIBHBIE KOMIIOHEHTBHI ~ 3KOCUCTEMBI:  MPOIYIICHTHI,
KOHCYMEHTBI, pelyleHThl. KpyroBopoT BEmIECTB U MOTOK SHEPTHH B DKOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHU dKocucTeMbl. [lumieBsie nenu u cet. OCHOBHBIC
MOKa3aTeId JKOCHUCTEMBI: OuomMacca, NPOAYKIUSA. OKOJOTUYECKHE IHUPAMUIBI:
MPOAYKIMU, YHUCIEHHOCTH, Ouomaccel. CBOHCTBAa JKOCHUCTEM: YCTOWYMBOCTD,
caMmoperyJsinus, pazsutue. CyKiieccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WIIU
ITUPOKOJTUCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE  KOCHCTEMBI. ATPOIKOCUCTEMBL. YpOoskocucTeMsl.
buonorudeckoe n Xx031MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobOpazue kak dakrtop ycTrorumBocTH dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, cocTaB U CTPYKTypa
ouocdepnl. Kupoe BemecTBO U ero ¢yHkiuu. OcoOeHHOCTH Ouocdepsl Kak
r100aabHOM SKOCUCTEMBI. [[nHaMu4eckoe paBHOBECHE M oOpaTHas CBs3b B Orocdepe.

KpyroBopoTbl BemiecTB U OHMOT€OXMMHUYECKHE IHKJIBI 3JIEMEHTOB (YIJiepona,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenosedecTBo B Onocepe 3emmnn. AHTpoONOreHHbIe W3MEHEHHS B Omocdepe.
I'moGanpHbIE SKOTOTUYECKUE TTPOOIIEMBL.



CocymiecTBoBaHHE MPHUPOAbI U yenoBedecTBa. CoxpaHeHue OnopasHooOpazus
KaK OCHOBa YCTOMYMBOCTH Ouocdeprl. OCHOBa palMOHATBLHOTO YIPABICHUS
MPUPOIHBIMU pEeCypcaMy U WX HCIOJIb30BaHHe. J[ocTkeHUs OMOJOTHH M OXpaHa
PUPOABI.

JdeMoHcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepuaackuii.

Tabmuupl u cxemsl: «llumeBbie nenw», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpupoansle coobmectBa», «llenn nuTaHus», «OKOJOTHYECKasT NUPAMUIA,
«buocepa n uenoBek», «IKocucTeMa IUPOKOIUCTBEHHOIO Jiecay, «IDKOCHCTEMA
XBOMHOTO Jiecay, «brnoreHos Bogoémay, «ArpouneHos», «[[puMepHbIe aHTPOIIOTEHHBIE
BO3JCUCTBHSL Ha NPUPOLY», «BakHeWIlne HMCTOYHMKM 3arpsA3HEHHs] BO3ayXa H
IPYHTOBBIX BOJ», «llouBa — BakHelmas cocTaBistomas Oouocdeps», «DaKkTopsl
aerpagaudud  noun», «llapHukoBbIl 3PdexT», «DPaKTOphl PaTUOAKTUBHOIO
3arpsizHeHus 6nocheps», «O061mas cTpykTypa 6uocheps», «PacnpocTpaneHue )Ku3Hu
B Onocdeper, «O30HOBBIN 3KkpaH Onochepsy, «KpyroBopor yriepoaa B ouocheper,
«KpyroBopoT azora B IpUpoOAE».

OO6opynoBanue: MojeNb-anmminkanus «TunuuHele OWOLICHO3bI», TepOapuid
«PacturenbHble cooOuiecTBay, Koyuiekuuu «buorenos», «Bpeaurenn BakHeHMx
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», FepOapuu U KOJUIEKIIMM PACTEHUN U KUBOTHBIX,
IIPUHAJIEKANIUE K PA3HBIM JKOJIOTMYECKUM TpyIiaM OXHOro Buua, KpacHas xxura
Poccuiickoit @enepanyu, n300pakeHusi OXpaHsIeMbIX BUJIOB PACTCHUM U )KUBOTHBIX.



[NTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHUA  [TPOI'PAMMBI 11O
BMOJIOI'NN HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

CornacHo ®I'OC COO, ycraHnaBnuBaroTcs TpeOOBaHNUS K pe3yJIbTaTaM OCBOCHUS
Oo0y4aromuyMuCsl [porpaMM CpedHero o0mero o0pa3oBaHMA: JIMYHOCTHBIM,
METaIpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pE3yJbTAaTOB OCBOCHUS mnpeamera «buosorus»
BBIJICJICHBI CIICAYIONIME COCTABISAIONIME: OCO3HAHUE OOYYAIONIMMUCS POCCUUCKON
IrPaXKJaHCKOM MACHTUYHOCTU — FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTHU U
CaMOOTIPEEIICHHUIO, HATMYME MOTUBALIMU K 00YUYEHUIO0 OMOJIOTUH, LIeJIEHANIPABIEHHOE
pa3BUTHE BHYTPEHHUX YOEXIEHUN JTUYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
HUCTOPUYECKUX Tpaauluid pa3BUTUS OHOJIOTMYECKOrO0 3HAHUS, TOTOBHOCTh H
CIIOCOOHOCTh 00YYAOIINXCSI PYKOBOACTBOBATHCSA B CBOEH JEATEIIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMU, MPUCYIIUMHU CHUCTEME OMOJIOTHYECKOTO OOpa3oBaHUf,
HaJM4Hhe 3KOJIOTMYECKOr0 MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IIEJIM M CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOECHUA Npeamera «buonorus» pocrurarorcs B
€AMHCTBE Yy4YeOHOM U BOCIUTATEIBHOM JNESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMU COLMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMH B OOIIECTBE MpaBWIaMH W HOpMaMU
MOBEJEHUS U CHOCOOCTBYIOT MpOIEccaM CaMOIMO3HAaHWSA, CaMOBOCIUTAHUSA U
CaMOpAa3BUTHS, PA3BUTHUS BHYTPEHHEH MMO3ULIMHU JIMYHOCTH, TATPUOTU3MA, YBAKEHHUS K
3aKOHY M MPaBOIOPAJIKY, YEJIOBEKY TpyJda M CTapuieMy MOKOJEHHUIO, B3aWUMHOTO
YBaXEHUSA, OEPEKHOr0 OTHOLIEHUS K KYyJIbTYPHOMY HACIEAUI0 W TPaaULMIM
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuiickorn denepanuu, OpUPOIE U OKPYKAOIIEH
cpexe.

JImaHOCTHBIE pe3yJbTaThl OCBOEHUs yueOHOro mpeamera «buomorus» momKHbI
OTpaXaTb TOTOBHOCTh U  CIIOCOOHOCTH  OOy4alolUXCs PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHUH,  COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO 00IIECTBA, pACIIMPEHUE KU3ZHEHHOTO OITbITa
U OmbITa JEATEJIBHOCTH B MPOLECCE pealu3alMd OCHOBHBIX HaIpaBJICHUN
BOCIIUTATENILHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UILMU O00YyYalOlErocs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBa;



OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaKEHUE 3aKOHA U
MPaBOMNOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JCSITEIBHOCTU MPHU CO3JaHUU yIEOHBIX
OPOEKTOB, PpEIIEHUH Y4eOHBIX M  TO3HABATENbHBIX  33Ja4, BBINIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENEsATh COOCTBEHHYIO TO3UIIMIO IO OTHOIIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YUYUTHIBATh B CBOUX JACHCTBUSX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HBIMH yOEKIEHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTH K COTPYTHHYECTBY B MPOIECCE COBMECTHOTO BBHITTOJTHCHHS YICOHBIX,
MO3HABATEbHBIX M UCCIIEIOBATENbCKUX 33/1a4, YBAKUTEIBHOTO OTHOLICHUSI K MHEHHIO
OIIMOHEHTOB NP O0CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COIEPKAHUS;

FOTOBHOCTbh K TYMAHUTAPHOU U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh POCCUNCKOM TPAKIAHCKONW HACHTUYHOCTH, MaTPUOTU3MA,
YBaXXEHHUS K CBOEMY HAPOJly, YyBCTBA OTBETCTBEHHOCTH nepea PoauHon, ropaoCcTH 3a
CBOM Kpa#, cBOW PoauHy, CBOM S3BIK M KyJbTYPYy, IPOLIJIOE K HACTOSLIEE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACICIUI0 U MAaMSITHHUKAM TPUPOIbI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUUCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTHH, TOHUMAHUS 3HaYeHUs1 OMOJIOTUHU B TIO3HAHUU 3aKOHOB MPHUPO/IbI, B KU3HU
YeJIOBEKa M COBPEMEHHOTO 00I1IeCTBa;

uaerHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXXeHHMIO W 3amuTe OreuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE IyXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJMTEISM, CO3JAHUIO CEMBU Ha OCHOBE
OCO3HAHHOTO MPUHATUSA EHHOCTEN CEMEMHON KU3HU B COOTBETCTBUU C TPAIULUSIMU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYas JCTETHKY ObITa, HAYyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIIECTBEHHBIX OTHOIIIEHUN;

ITOHUMAHUE YMOLIMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;



FOTOBHOCTb K CAMOBBIPQXEHHUIO B PA3HBIX BHJAX MCKYCCTBA, CTPEMIIEHUE
MPOSIBIIATH KAYECTBA TBOPUECKOU JINUHOCTH;

S) ¢usunyeckoro BocnuUTaHHMsA, (GOPMHUPOBAHHMSA KYJbTYPHI 310POBbS M
IMOLMOHAJIBLHOIO 0JIaronmoJIyYms:

NOHUMaHUE U peann3aius 30pOBOro U 0e3o0macHoro odpasa ®u3Hu (30pOBOE
MUTaHue, COO0IEHNe TUTHCHHYECKUX MPAaBUI U HOPM, COQTAaHCUPOBAHHBIN PEKUM
3aHATHH W OTHObIXa, peryjaspHas (uU3UYecKas aKTHUBHOCTH), OEpeXHOTrO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXUYECKOMY 310POBBIO;

NOHMMAHWE [EHHOCTH TMPaBWI HWHIMBUAYAJIBHOTO U  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYaIIUSX, YTPOXKAIOIINX 3TOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHME TMOCJEICTBUI U HEMPUATUS BPEAHBIX MPUBBIUEK (YMOTpPEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUSI);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYA0JIIO0HE;

FOTOBHOCTh K AaKTHUBHOW JESATEIIBHOCTH TEXHOJOTMYECKON W COLMAJIbHOU
HaIpaBJICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K paznuyHbiM chepaM mpodeccHOHaNbHON NeATebHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BBIOOp Oy IyIel mpodeccruu U peain30BbIBaTh COOCTBEHHBIC
KU3HEHHBIE TUTaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO U CaMOOOpa30BaHUIO Ha
NPOTSIKECHUU BCEU KU3HU;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTMUECKOW KYJIbTYpbl: TMPUOOPETEHUE OIbITa
IJIAHWPOBAHMS IOCTYNKOB U OLIEHKU UX BO3MOKHBIX MOCIEACTBUN JIJIsI OKPYKAIOIIEH
cpensl;

OCO3HaHME TJIO0AJTBLHOIO XapakTepa JKOJOTHYECKUX IMpodJieM W MyTed Hux
pelieHus;

CIIOCOOHOCTH MCTIOIB30BATh MPUOOPETAEMBIC TPU U3YUCHUH OMOJIOTHH 3HAHUS U
YMEHUS MPU PEIIeHUH MPoOIIeM, CBSI3aHHBIX C PAIIMOHALHBIM MIPUPOI0TIOIB30BAHIEM
(cobOmoieHUEe MpaBW TMOBEACHUS B TMPUPOJIC, HAMPABJICHHBIX HA COXpPaHCHHE
paBHOBECHS B 9KOCHCTEMAX, OXpaHy BHJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATUE JIEUCTBUM, MPUHOCAIINX BPEd OKPYKAKOLIEH MPUPOTHOU
cpene, yMEHUE NPOTHO3UPOBATH HEOJIATONMPHUSATHBIE JKOJIOTHUYECKHE TOCIECTBUS
NpEeANTPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIIATh UX;



HaJU4He Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, JKOJOTUYECKON KYIbTYPHI,
OTIBITA JICSITEIIBHOCTH 3KOJIOTHYECKOW HANPaBICHHOCTH, YMEHHUS PYKOBOIACTBOBATHCS
MMHU B TI0O3HABATEIIbHON, KOMMYHUKATUBHON M COIMAIBLHOM MPAKTHUKE, TOTOBHOCTH K
Y4aCTHUIO B IPAKTUYECKOM ESITEIbHOCTH IKOJIOTMYECKON HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH W OOINECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOW M YHUTATENIbCKOM KyJIbTYpPhl KaK CpEICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJbMU U MIO3HAHUS MUDA;

MOHMMaHue crenuduku OWOJOTHH KaK HAayKH, OCO3HaHHUA €€ poJu B
(GOpMHUPOBAaHUH PAIMOHATLHOTO HAYYHOTO MBIINUICHUS, CO3MaHUHA I€JI0CTHOTO
MPEACTABICHUS] 00 OKPYXKaloIIeM MHUpE KaK O €IWHCTBE MPHUPOJbI, YelOBEeKa U
oOlecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodiieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,;

yOCXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHM JJII COBPEMCHHOW ITUBUJIM3AIINH:
oOecrieueHrss HOBOTO YPOBHS pa3BUTHS MEAWIMHBI, CO3/IaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CTIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMbI PA3BUTHS YEIOBEUECTBA,
MOMCKa IMyTeH BBIXOAA M3 TJIOOAIBHBIX JKOJIOTMUECKUX MPOOJieM U 0OeCTICUECHMs
nepexoja K yCTOMYMBOMY Pa3BUTHIO, PAITMOHAIIBHOMY HCIIOJIB30BAHUIO MPHUPOTHBIX
pecypcoB U (POPMHUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJTYYECHUU OMOJIOTHUYECKUX 3HAHUM B IIEJISIX TOBBIIICHUS
o0Ime KyJIbTYphbl, €CTECTBCHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHATBFHOM TPaMOTHOCTH oOOydJaronuxcs, (GopMUpyeMOl TMpu H3yUYCHUU
OMoJI0TrNY;

MMOHUMaHUE CYITHOCTH METOJIOB ITO3HAHMS, WCIOJBb3YEMBIX B €CTECTBEHHBIX
HayKax, ClIOCOOHOCTH MCIOJIb30BaTh MOTyYaeMble 3HAHUS JUTsl aHalTn3a U 00BICHEHUS
SBJICHUM OKPYKAIOLIEro MUpPa U MPOUCXOMASIIUX B HEM M3MEHEHUN, yMEHUE JeNaTh
000CHOBaHHBIC 3aKJTFOYCHHUS Ha OCHOBE HAYUYHBIX (PAaKTOB W MMECIOIIUXCS JaHHBIX C
IIEJIBIO TTOTYYCHUS JOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCITOJIB30BaTh OHMOJOTHYCCKAE 3HAHMS IS
perieHus mMpoOJieM B peabHbIX KU3HCHHBIX CUTYaIUsX;

OCO3HaHWE IICHHOCTH HAy4YHOW JEeSATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO IEATESILHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K  HENPEPBHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHMIO HOBBIX 3HAHWM 10 OWOJOTUU B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI



MeranpeaMeTHble PE3yJIbTaThl OCBOEHHA y4deOHOro mnpenMera «buosorus»
BKJIIOYAIOT: 3HAYMMble [UIsI  (OPMHUPOBAHMS MHPOBO33PEHUS  OOYYarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOILIEHAYyYHbIE MOHATHS, OTPAKAIOIINE
[IEJIOCTHOCTh HAyYHOM KapTHMHBI MHpa M CHEHUPHUKY METOJOB IO3HAHMS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, DHEPIUs, SBJICHUE, MPOIECC,
CHUCTeMa, Hay4yHbId (akT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCIeI0BaHNne, HAOII0IEHNEe, U3MEPEHHE, SKCIEPUMEHT U JPYTUX), YHUBEPCAIbHBIE
yueOHble JAeicTBHUs  (IIO3HABATEJIbHBIE, KOMMYHUKAaTUBHBIE, PETYJIATHUBHBIC),
obecneunBaromue (popmMupoBaHUe (PYHKIIMOHAIBHON TI'PaMOTHOCTH M COLMAIBHOMN
KOMIIETEHIIUH 00yYaroIUXCsl, CHOCOOHOCTh 00YUaIOUINXCsl UCIOIb30BaTh OCBOCHHbBIE
MEXIUCHUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS M yHHUBEpCajbHbIC Yy4eOHbIC
NEUCTBUSA B IMIO3HABATEIIBHOW U COMAIIBHON IMPAKTHUKE.

MertanpeameTHble pe3yJbTaTbl OCBOEHHUS IMPOrPaMMbl CPEIHEro OOIIEro
oOpa30BaHMsl TOJKHBI OTPAXKATh:

OBJiageHne YHMBEPCATbHBIMH Y4eOHBIMH M03HABATEIbHBIMH AeHCTBUAMU:

1) 6a3oBble JIOTHYECKHE AeiiCTBHUS:

CaMOCTOSITEIBHO  (OPMYJIMPOBaTb M aKTyaJlM3HpoBaTb  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIB30BaTh IMPU OCBOCHUM 3HAHUNW NPUEMBI JIOTMYECKOIO MBIIUICHUSA
(ananu3a, cuHTE3a, CpPaBHEHHUS, KiIacCHU(PUKALMH, 0000IIEHUs), PACKPBHIBATh CMBICI
OMOJIOTUYECKUX MOHATHM (BBIAENATh MX XapaKTEpHbIE MPU3HAKU, YCTAaHABIUBATH
CBSI3M C APYTUMHU NOHATUSMH);

ONPENENIATh LEIU JEATEIIBHOCTH, 3aJaBas IapaMeTpbl MU KPUTEPUU HX
JNOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEILHOCTHU C ITIOCTABJICHHBIMU LICJISIMU;

MCIIOJIb30BaTh OMOJOTMYECKUE MOHSITHS JUIsl OOBSICHEHUS! (PAKTOB M SIBIICHUI
KUBOU NPUPOJIBL;

CTPOUTH JIOTMYECKUE pacCyXACeHHUs (MHOYKTUBHBIE, JE€AyKTUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUYUS B paccMaTpUBaEMBbIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MOJEINIBHBIE CPEACTBA ISl MPEACTABIEHUS CYLIECTBEHHBIX
CBSA3EH U OTHOIICHHH B U3y4aeMbIX OMOJIOTUYECKUX 00BEKTAX, a TAK)KE MPOTUBOPEUUIA
Pa3HOTro poJia, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHHUs] MPOoOJeMbl C YYETOM aHallh3a HMMEIOIIUXCS
MAaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJIIM, OLICHUBATh PUCKH NOCJIEACTBUI AEATEIBHOCTH;

KOOPJMHHUPOBATH U BBINOJHATH pabOTy B YCIOBUAX PEATBLHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE TIPU PEIIEHUH KU3HEHHBIX MTPOOJIEM.



2) 6a30BbIe HCCIeI0BATEIbCKHE IeCTBUS:

BJIa/ICTh HABBIKAMH Y4€OHO-UCCIIEIOBATEIBCKON M MPOEKTHON NEATEIbHOCTH,
HAaBbIKAMHU  paspemieHusi  mpoOjeM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB PEIICHUs MPAKTHYCCKHX 3aad, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

MCIIOJIb30BaTh PA3IMYHbIC BUABI IEATEIHHOCTH 0 MOJTYYCHHIO HOBOTO 3HAHMUS,
€ro MHTEPIPETALNU, TPEOOPa30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTYyalHsIX, B TOM
YHCIIe TIPY CO3/IaHUU YUEOHBIX U COIMAILHBIX TIPOCKTOB;

dopMupoOBaTh HAyYHBIA THUM MBIIIICHUS, BIaJACTh HAYYHOW TEPMHHOJIOTHEH,
KITIOYCBBIMU TTOHSITHSIMH U METOJIAMU;

CTaBUTh M (OPMYyIHMPOBATh COOCTBEHHBIE 3ajaud B 00pa30BaTEIbHOU
JESITeIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITH  [IPUYMHHO-CJIEJICTBEHHBIE CBA3M M aKTyaJlu3UpoBaTh 3ajayy,
BBIIBUTaTh TUIOTE3Y €€ pelIeHUs, HaXOAUTh apTyMEHThI JUIsl JOKa3aTelbCTBa CBOMX
YTBEPKICHHM, 3a1aBaTh apaMeTPbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBATH MOJMyYEHHBIC B XOJ€ PEUICHUS 3aa4H Pe3yIbTaThl, KpUTHUECKU
OLICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh 1EJICHAIIPABJICHHBII MOUCK IEpeHOca CPEeICTB U CHOCOOOB
NeNUCTBUS B MPO(ECCUOHAIBHYIO CPEAY;

YMETh TEPEHOCUTh 3HAHMWS B TO3HABATEIBHYI0 W TMPAKTUYECKYIO OOJIACTH
KU3HEACSITEIbHOCTH;

YMETb UHTErpUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBbIIBUTAaTh HOBBIE HJIEU, MpEAJararb OpPUTHMHAJIbHBIE TMOAXOMAbl U PpEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, IOYCKAIOIINE aTbTepPHATUBHBIC PEIICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX WCTOUYHUKAX MH(POpMaLUU (TEKCTE y4eOHOTO
nocoousi, HAy4YHO-TIOMYJSIPHOM  JUTEepaType, OHOJOTHYECKHX  CIOBapsX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax HaHHBIX, B HTepHeTe), aHaIM3UpOBaTH
WH(GOPMAIIMIO PA3TUIHBIX BUAOB U (POPM TPEICTABICHUS, KPUTUIECKH OIICHUBAThH €€
JOCTOBEPHOCTH U HEMTPOTUBOPECUNBOCTD;

(opMyIUpOBaTh 3ampochl U NPUMEHATH Pa3jIMYHble METOAbl MpPH TOUCKE U
otbope Ouosornyeckor WHPOpMAIKK, HEOOXOMUMOW I BBITIOJHEHUS YYeOHBIX
3ajad;

npuoOpeTaTh OMBIT HWCIOJB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHM, COBEpIIEHCTBOBATh KYJBTYpPY AKTMBHOTO HCIIOJIb30BAaHUS Pa3IUYHbBIX
MOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO  BBIOMpaTh  ONTHMAIBHYIO  (QOpMy  MpeaCTaBICHUS
ouonornueckoit nHGOpMaIUu (CXeMbl, TpapuKH, TUArPAMMBI, TaOIHIIbI, PUCYHKH U
Ipyroe);

UCII0JIb30BATh HAYYHBIN SI3bIK B KAUE€CTBE CPEJICTBA MPU pabOTE C OMOJIOTMUECKON
uH(popMaIel: TPUMEHATh XUMUYECKUE, (PU3nUYecKkrue U MaTeMaTUYeCKUe 3HaKU U
CUMBOJBI,  (QopMysbl, a0OpeBHaTypy, HOMEHKJIATypy, HCIOJB30BaTh U
MpeoOpa30BEIBATH 3HAKOBO-CHMBOJIMYECKHE CPECTBA HATJISTHOCTH;

BJIa/ICTh HABbIKAaMU PACIIO3HABAHUS U 3aIUTHI HH(MOpMAIMU, HTHHOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBjaieHue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSMMU:

1) ob1enne:

OCYIIECTBIISATh KOMMYHHKAITUU BO BCeX cdepax KM3HU, aKTHBHO y4acTBOBATh B
JUanore WM JUCKYCCHMU TIO CYIIECTBY OOCY>KTaeMoil TeMbl (YMEHHME 3ajaBaTh
BOIIPOCHI, BBICKA3bIBAaTh CYXKJICHHS OTHOCHUTEIBHO BBITIOJIHEHHS TMpeajiaraeMoiu
3aJlayd, YYUTHIBAaTh MHTEPECHl W COTJIACOBAHHOCTH TO3MIIMN JIPYTHMX YYaCTHHUKOB
JMajora Uil JUCKYCCHM);

pacmo3HaBaTh HEBepOaJbHBIC CpeACTBa OOIIEHUS, TOHUMATh 3HAYCHUE
COILIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3SHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUi, YMETh
CMSTYaTh KOH(JIUKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMUA CIIOCOOAMHM OOIIEHUS W B3aWMOJCHCTBHUSA, MMOHUMATh
HaMepEeHUs APYTHX JFOACH, TPOSIBIATh YBAKUTEILHOE OTHOIICHHE K COOCCETHUKY U B
KOPPEKTHOU GopMe HopMyITupoBaTh CBOM BO3PAKEHHUS,;

pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOIO TOYKY 3pPEHHUS C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI IesITeJIbHOCTD:

MMOHUMAaTh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHIYaTbHOU
paboThI TpU pelIeHUH OMOJOTUYECKON MPOOJIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MIPUMEHEHUS TPYIOBBLIX (POPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4u;

BBEIOMPATh TEMAaTUKy M METOABl COBMECTHBIX JEUCTBHH C Yy4ETOM OOIIHMX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0TO YjieHA KOJUICKTHBA;

OpUHUMAThL  IICIM  COBMECTHOW  JCATCIBHOCTH, OpPraHU30BBIBATH U
KOOPJAWHHUPOBATh JCUCTBUA MO €€ JOCTUKEHHUIO: COCTaBJIATH IUIAH JCHUCTBUH,
pacnpenensiaTb poyiid ¢ Y4ETOM MHEHUW YYAaCTHHKOB, OOCYXKIAaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KauyeCTBO CBOETO BKJIAJIa M KAKJIOTO YYaCTHHKA KOMaH/bl B OOIINIA
pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

mpejyiaraTh HOBBIE TPOEKTHI, OIICHWBATh UJAEH C TO3WIHUU HOBU3HBI,
OpUTHHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;



OCYILIECTBJISATh TO3UTHUBHOE CTPATErMYECKOE TOBEJICHHE B  Pa3IUYHBIX
CUTYaIHIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJiaieHNe YHHBEPCAJIbLHBIMY PEryJISITUBHBIMU J€CTBUAMM:

1) caMmoopraHu3anus:

UCII0JIb30BaTh OUOJIOTMYECKUE 3HAHUS 1JIs BBISIBIICHUS IIPOOJIEM U UX PEILICHUS B
KU3HCHHBIX M YICOHBIX CUTYAIIUAX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUH 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKH
B CBOMX JECHCTBHSX U MMOCTYIKaX MO OTHOLIEHHIO K )KUBOU IPUPOJIE, CBOEMY 3/I0POBBIO
U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYLIECTBIIAITh IIO3HABATEIIBHYIO JI€STEIBHOCTh, BBIABIATH
MpoOJIeMBbI, CTaBUTh U (POPMYIHMPOBATH COOCTBEHHBIE 337adll B 0Opa30BaTEIHLHOU
NEATEIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEHICHHS MPOOJIEMBbI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUYTCHHUI;

JieaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pEeLICHME;

OIICHUBAThH IPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO MUPOKOU PYIUIIUUA B PA3HBIX
00JacTAX 3HAHUMW, MOCTOSIHHO MOBBINIATH CBOM 0Opa3oBaTEIbHBIM M KYJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYyalldsiM, BHOCUTb KOPPEKTHBBI B JAESTEIbHOCTb,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIaIETh HaBbIKAMU MO3HABATEIbHON pedeKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUI U MBICIIUTENIBHBIX ITPOLIECCOB, X PE3YJbTATOB U OCHOBAHUH, UCIIOJI30BAThH
puEMBI pedIeKCUH JIJIsl OIICHKU CUTYAaIlMH, BHIOOpA BEPHOTO PEIICHUS;

YyMETh OLICHMBAaTb PUCKM M CBOEBPEMEHHO TMPUHHUMATh PEIICHUS MO0 UX
CHIDKEHHUIO;

NpUHUMATh MOTHUBBI W apTyMEHTBl JPYyTHMX TIpU aHAIW3€ Pe3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

NpUHUMATh MOTHUBBI W apTyMEHTBl JPYyTHMX TIPpU aHAIW3€ Pe3yJbTaTOB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U NIPABO JIPYTUX HA ONIHOKH;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C TIO3UIIMU JPYTOTO YeIOBEKa.

IHPEAMETHBIE PE3YJIBTATDBI



[IpeameTHsbie pe3ysibTaThl 0cBoeHU Iporpammel COO no 6uonaoruu Ha 6a30BOM
YpOBHE BKJIIOUAIOT crienupuueckue i yuyeoHoro npenmera «buonorus» HaydHbIe
3HaHWS, YMEHHUS M CIOCOOBI JEHCTBUH 1O OCBOEHUIO, WHTEPHpPETALMH U
peoOpa30BaHUIO 3HAHUM, BUJABI ACSITEIBHOCTH MO IMOJYYEHUIO HOBOI'O 3HAHUS H
MIPUMEHEHUIO 3HAHMA B PA3JMYHBIX YYEOHBIX CHUTYalMsX, a TAaKKE B PEATbHBIX
KU3HEHHBIX CHUTyalUsAX, CBA3aHHBIX C Owuojorueid. B mporpamme mnpeameTHbIE
pe3ybTaThl MPEACTABICHBI IO T01aM 00YUYEHUS.

[IpeameTHbie pe3ysbTaThl OCBOEHHUs ydeOHOro mnpenmera «buosorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECT€ U POJM OUOJIOTUU B CHUCTEME HAYYHOT'O
3HAaHUS €CTECTBEHHBIX HAyK, B (POPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYUYHOM
KapTHUHBI MHpa U HAYYHOIO MHPOBO33PEHMS, O BKJIAJE POCCUHCKUX U 3apyOeKHBIX
y4€HBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH, (PYHKIMOHAIBHONH IPaMOTHOCTH YEJIOBEKA
JUISL PELLICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKPBIBATH CO/ICPKAHNE OMOJIOTUYECKUX TEPMUHOB U MIOHATHIA: )KU3Hb,
KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIeCTB W NPEBpALICHHE SHEPTUM),
roMeoctasd  (camMoOperyysuus), ypOBHEBash  OpraHM3alUsl  JKUBBIX  CHUCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOAYKIIHS), HACIECACTBEHHOCTh, U3MEHYUBOCTh, POCT H
pa3BUTHE;

YyMEHUE H3Jaratb OHOJOTMYECKHe Teopuu (KJIETOYHAs, XpPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpabHas IOTMa MOJISKYJISpHOM Onosorun), 3akousl (I'. Menpaens,
T. Moprana, H. 1. BaBuioBa) u yueHus (0 eHTpax MHOTOOOpa3us U POUCXOKICHUS
KyJbTypHBIX pacTeHuid H. V. BaBuiosa), onpeaensiTe TpaHUIlbl UX PUMEHUMOCTH K
KUBBIM CUCTEMAM;

yYMEHHE BIaJ€Th METOJaMU HAy4YHOI'O MO3HaHWsS B OMOJIOTHMU: HAOIIOJCHHUE U
ONMCAaHNUE JKUBBIX CHUCTEM, IIPOLIECCOB W SBJICHUM, OpPraHU3allds U IIPOBEIACHHUE
OMOJIOrMYECKOro 3KCIEPUMEHTA, BBIJBUKEHHE THUIOTE3bl, BBIIBICHUE 3aBUCUMOCTU
MEXIYy WCCIEeIyEeMbIMH BEIMYMHAMH, OOBSICHEHHWE TMOIYUYEHHBIX pEe3yJIbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX NOHATUN, TEOPUNA M 3aKOHOB, YMEHHUE JENAaTh BBIBOJBI HA
OCHOBAHHUH IIOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATH CYIIECTBEHHBIE IPU3HAKU BHUPYCOB, KIETOK INPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
MpolieccoB: OOMeHa BEIIECTB M MpEBpalleHUs dHEPruu B KIeTke, (OTOCHHTE3a,
MJIACTUYECKOTO W HJHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MMHTO3a, Meiio3a,
OIUIOJOTBOPEHUS,  PAa3MHOXKEHUSA, HWHAUBHUIYAJIbHOIO  PAa3BUTHS  OPraHU3Ma
(oHTOTEHER);

YMEHUE TPUMEHATh IOJIYYEHHbIE 3HAaHUA [Ji1 OOBSICHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUMW, JUIS INPUHATHS IPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HU C LEeJbl0 obOecreyeHus Oe30MacHOCTH CBOETO 370POBbSI U 3/10POBbS



OKpY>KaIOIIMX JIIOJIeH, COOJIIO/IEHNsI HOPM TPaMOTHOTO MOBEJACHHUS B OKPY’KaroIen
OPUPOIHON cpele, MOHMMaHHE HEOOXOJUMOCTH HCIOJIB30BAaHUS JOCTHUKCHHUN
COBPEMEHHOU ounonoruu 151 OMOTEXHOJIOTHIA TUISL PalMOHAIIBHOTO
IPUPOAOIIOIH30BAHUS;

yMEHUE PelllaTh dJIeMEHTapHbIe FTEHETUYECKUE 3a/1a4i HA MOHO- U TUTHOPUTHOE
CKpEIlMBAaHUE, CIEIUICHHOE HACleOBAaHUE, COCTABISATH CXEMbl MOHOTHOPUIHOTO
CKpEIIMBAaHUSA JUIS MIpeIcKa3aHusl HAaCIeAOBAHUS TPU3HAKOB Y OPraHU3MOB;

yYMEHHUE BBINOJHATh JabOpaTOpHbIE W MpaKTHUYEeCKHue paboThl, COOJ0IATh
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKHM OLIEHUBaTh M  HWHTEPIPETHPOBATH  WH(MOPMAIUIO
OHMOJOTHYECKOr0 COJEPKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS U3 Pa3IMUHBIX
MCTOYHHUKOB (CpEACTBAa MAacCOBOW HMH(OpMaLMU, HAYYHO-TIOMYJISIPHbIE MaTepHalbl),
ATUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEJOBaHUM B OWUOJNOrMHM, MEIULIMHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHNUs, 00001as
OuoI0rHYecKyo HH(HOPMAIINIO U3 HECKOJIBKUX HCTOYHUKOB, TPaMOTHO MCIIOIB30BATh
MOHSATUMHBIN anmapat OMOJOTHUH.

[IpenMeTHbIe pe3yibTaThl OCBOEHUsI ydeOHoro mnpenmera «buosorus» ¢ 11
Kjlacce TOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OWOJIOTUH B CHUCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HAYK, B (DOPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTUHBI MHpPa ¥ HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUICKUX U 3apyOe’KHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OUOIOTHH, (YHKIIMOHATBLHON IPaMOTHOCTH YEJIOBEKa
JUTS peIIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBaTh COJIEpP)KaHWE OMOJIOTUYECKUX TEPMUHOB U TOHSATHMA: BUI,
MONYJISIUs, TEHO(OH, DBOJIOIMUSA, JABWXKYIIHE CUIbl ((aKTOpbl) SBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pAa30BaHUE, IKOJOTHYECKHE (DAKTOPHI,
HKOCHCTEMA, NMPOIYLIEHTbI, KOHCYMEHTBI, pEAYLEHTHI, LIENIN MUTAaHUs, SKOJIOrHYeCcKast
nupamuia, OuoreoieHos, onocdepa;

yMEHHE U3JaraTh Ouojiorndeckue Teopuu (dBostonnoHHas Teopust Y. JlapBuHa,
CUHTETUYECKAas TEOPHUS DBOJIOIUH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxoncta K. M. bapa, uepeioBanus TJIaBHBIX HaNpaBiIeHUM U mmyTen sBosonuu A. H.
CesepiioBa, yuenusi o ouochepe B. M. Bepnaackoro), ompenensiTh TpaHUIBI UX
MIPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BIaJ€Th METOJaMU HAYYHOTO MO3HAHWs B OMOJIOTHMHW: HAOMIOJCHHE U
OMHCAaHUE >KUBBIX CHCTEM, IMPOLECCOB M SIBICHUW, OpraHu3alysi U TPOBEICHUE
OMOJIOTMYECKOr0 IKCIEPUMEHTA, BBIJBMKEHHE THUIOTE3bl, BBIIBICHUE 3aBUCUMOCTHU
MEXIy WCCICIyeMbIMH BEIHMYUHAMH, OOBSICHEHUE TMOJYYEHHBIX pEe3yJIbTaTOB,



MCITOJTIh30BAaHHBIX HAYYHBIX TIOHSTHI, TECOPUN M 3aKOHOB, YMEHHE JICJIaTh BHIBOJIBI HA
OCHOBaHUU MOJYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIACIATH CYIIECTBEHHbIE TMPHU3HAKKA CTPOCHHUS OHOJIOTHUYECKUX
OOBEKTOB: BHJIOB, TOMYJSLMNA, TPOJYLIEHTOB, KOHCYMEHTOB, pEIYILIEHTOB,
OMOreolleHO30B M DKOCHUCTEM, OCOOCHHOCTH IMpPOIIECCOB:  HACJEICTBEHHOU
M3MEHYMBOCTH, ECTECTBEHHOTO OTOOpa, BHA000pa30BaHUS, MPUCIOCOOICHHOCTH
OpPTraHMU3MOB, JICHCTBUS IKOJIOTMUECKUX (PAaKTOPOB HAa OpraHU3MBI, IEPEHOCA BEIIECTB
U TIOTOKA SHEPI'HH B DKOCUCTEMAaX, aHTPOIIOT€HHBIX U3MEHEHHUI B DKOCUCTEMAaX CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Orochepe;

yMEHUE TPUMEHSATh IOJIYYEHHBbIE 3HAHUA [Ji1 OOBSICHEHUS OMOJOTHUYECKHX
IIPOLIECCOB W SIBJICHUM, JUIA NPUHATHA NPAKTUYECKUX DPEIICHUH B IOBCEIHEBHOU
KU3HU C LeJbl0 obOecreyeHus OE30MacHOCTH CBOETO 370POBbS U 3I0POBbSA
OKpY>KaIOIIMX JIIOJIeH, COOJIIO/IEHUSI HOPM TPaMOTHOTO MOBEJACHUS B OKpY KaroIlen
NPUPOIHON cpeAe, NOHMMAaHME HEOOXOJUMOCTH HCIOJB30BAaHUS JOCTUKEHUN
COBPEMEHHOU OMOJIOTHH JIJISl PallMOHATEHOTO MPUPOAOIOIB30BAHNUS;

YMEHHE peIaTh AJIEMEHTapHbIe OMOJOTUYECKHE 3aJauyd, COCTABIATH CXEMBI
MepeHOca BEIIECTB U IHEPTUM B HKOCHUCTEMAaX (1IN MUTaHUs);

yMEHUE BBINOJHATh JabOpaTOpHbIE W MpaKTHUYEeCKHuEe paboThl, COOI0IATh
npaBuia npu pabore ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BAHUEM;

YyMEHHE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHOOPMAIINIO
OMOJIOTHYECKOT0 COJEpKaHusl, BKIFOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS U3 PA3IMUHBIX
MCTOYHHUKOB (CpEeACTBAa MAacCOBOW MH(OpMAIMU, HAYYHO-TIOMYJISIPHbIE MaTepHalbl),
paccmarpuBaTh  IJI0OaJdbHBIE  HKOJIOTUYECKHME  NpOOJIeMbl  COBPEMEHHOCTH,
(GbopMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHNUs, 00001as
Ononornueckyo nHHOPMAIINIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO UCIIOJIB30BATh
MOHSTUWHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanMeHoBaHMe KoanuyecTBO yacoB
Ne DJIeKTPOHHbIe (LM (POBbIE)
pa3ieioB U TeEM KonTtpoJbHbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
NMporpamMmbl padoThI padoTbI
bu6nmmoreka [IOK
1 b 2 .
HOTOTILT Kak HayKa 05 https://m.edsoo.ru/7f41¢292
9 JKuBEBIE CHUCTEMBI U X 1 bubmnoreka IIOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUN COCTAB U 8 1 bubmuorexa [JOK
CTPOEHHE KIIETKU https://m.edsoo.ru/7f41c292
4 KuznenesTeabHOCTD 5 bubmuorexa [JOK
KJICTKH https://m.edsoo.ru/7f41¢c292
PasMHOXeHUE U
5 WHINBHAYyaTbHOE 5 1 bubmorexa LOK
FHBHILY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTE M
6 W3MEHYHUBOCTD 8 15 bubmorexa HOK
' https://m.eds00.ru/7f41c292
OpraHU3MOB
7 Cenexuus opraHu3MoB. 3 bubnmnorexka HOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
BIIEE KOJIMYECTB
OBIL O CTBO 34 0 4

YACOB I10 ITPOTPAMME



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 KJTACC

HaumeHnoBanue Kosaun4vecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NPOrpamMmbl padoTbl padoThI
1 OBOJIIOLIMOHHAS 9 1 bubmuoreka [JOK
Ouosorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHUE U
bu6mmoreka [IOK
2 pa3BUTHE )KU3HU 9 0.5
https://m.edsoo.ru/7f41cc74
Ha 3emJie
Opranu3msl U
3 R 5 1 bu6mmoreka [IOK
Py m https://m.edsoo.ru/7f41cc74
cpena
Coo0mecTBa u
4 3K0J‘IOI:I/ILIGCKI/16 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
bu6mmoreka [JOK
5 P 2
FIEPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 0 2.5

I[TPOT'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




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoxa Konrpoabnsie IIpakTnyeckue
n/n Bcero U3yYEeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
buonorus B cucreme
1 HAVK 1 https://m.edso0.ru/863e6122
y https://m.edso0.ru/863e632a
MeToanl TO3HAHUS
SKUBOU TIPUPO/IBI.
[TpakTrueckas padora No
5 1 «Mcmonp3oBaHue 1 05 bubmuorexa [JOK
Pa3JIMYHBIX METOJIOB MPU ' https://m.eds00.ru/863e6122
W3Y4YEHUU
OMOJIOTHUYECKUX
00BEKTOBY
buonornyeckue
3 CHCTEMBI, IPOLIECCHI U HX 1 bubmorexa [IOK
- ot https://m.eds00.ru/863e6564
H3y4YeHue
XHUMHUYECKUM COCTaB
4 kineTku. Boga u 1 bubmorexa [OK
- 2o https://m.eds00.ru/863e674e
MUHEpaTbHBIE COTH
5 benku. CocraB u 1 bubnunorexa LIOK
CTpoeHue OeIKoB https://m.eds00.ru/863e6b72
5 DepMeHTH — 1 05 bu6muoreka [JOK
OMOIIOrMYECKHE ' https://m.eds00.ru/863e6b72



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

KaTaJan3aTophlI.
JlaGopaTtopHnast pabota No
1 «3yuenue
KaTAJIMTUYECKON
AKTUBHOCTH (pEpPMEHTOB
(Ha mpuMepe aMusIa3bl
WIM KaTajiasbl)»

bubnunorexa LIOK

vy I 1

HICBOABL. JHITHA https://m.edso0.ru/863e6870
HyxiienHOBBIE KHCITOTBI. 1 bubnmnorexka HOK
ATD https://m.edso0.ru/863e6d5¢c
Hcropust m MeTOABI
u3 qepHI/I;{ KJICTKI/III 1 bubmaorexa LIOK

Y ' https://m.eds00.ru/863e6e88
Kiterounas reopus
KreTrka xak meisocTHas 1
J)KMBasi CHCTEMA
Crpoenue
YKapUOTHYECKOU
kieTku. JlabopaTopHas
pabota Ne 2 «M3yuenue
CTPOEHUS KJIETOK bu6muoreka [JOK
pacTeHHIA, )KUBOTHBIX, 1 0.5 https://m.edso0.ru/863e6ff0
rpuOOB 1 OaKTepHii oA https://m.edsoo.ru/863e716¢

MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIpenapaTax 1 ux
OINHCaHHUE»



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

12 OOMeH BelIeCTB HITH bubnunoreka LIOK
MeTad0In3M https://m.edsoo.ru/863e766¢
13 doTtocuHTE3. bubnunorexa LIOK
XeMOCHHTE3 https://m.edsoo.ru/863e7c98
. bubnnorexa [{OK
14 JuepreTieckuii oomen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK
KJIeTKH. lenenue
KJIETKH. MUTO3.
JlaGopaTtopHnas pabota No
15 3 «HaOmronenue MuTO3a 0.5 bubmmorexa HOK
o ' https://m.edsoo.ru/863e7dc4
B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha
TOTOBBIX
MUKpOIIpEnapaTax»
buocunres 6emnka.
16 Peakmst MaTpuuHOTO bubnmorexa LOK
p https://m.edso00.ru/863e796e
CHHTE3a
17 Tpaucasus — bu6muoreka [JOK
onocuHTE3 OENKa https://m.edsoo.ru/863e796e
18 Hexnerounsie popmbl bu6muoreka [JOK
JKU3HU — BUPYCBI https://m.eds00.ru/863e7540
bubnunorexa LIOK
DopMBbI pa3MHOKEHUS
19 ODFAHIAMOE https://m.eds00.ru/863e81b6
p https://m.edsoo.ru/863e831e
20 Meitos bubmuoreka [{OK

https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue u pa3BUTHE
MOJIOBBIX KJIETOK.

O1m1010TBOpPEHUE.

21 JlaGopaTtopHnast pabota No 05 bu6muoreka [IOK
4 «3y4eHue CTpoeHHs ' https://m.eds00.ru/863e81b6
IIOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTIpEnapaTax»

29 NunuBunyansHOE bu6nuorexa [IOK
pa3BUTHE OPraHU3MOB https://m.edso0.ru/863e8436
['eneTnka — Hayka o

23 HACJIEACTBEHHOCTH U bubmorexa HOK

A https://m.edso0.ru/863e86f2
W3MEHYNBOCTHU
3aKOHOMEPHOCTH
HACJIEOOBaHUS
24 HDHAKOR bubnuorexa [IOK
P ’ https://m.edso0.ru/863e8878
MonorubpuaHoe
CKpEIINBAHHE
JHurnbpunnoe
CKpeluBanue. 3aKoH
25 HGEaIIBIj/ICI/IMOFO bubmorexa HOK
https://m.edso0.ru/863e89a4
HACJIEOBAHUS
MPU3HAKOB
CrenneHHoe
HACJIEJOBaHUE
but6mmoreka [IOK
26 NIPU3HAKOB. 0.5
https://m.edso00.ru/863e8c60
JlaGopatopHas pabota Ne

5 «M3yuenue



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

pe3yJIbTaToB
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKPCIBAHHS Y
Jpo30(hUIIBI HA TOTOBBIX
MHUKpOIpenapaTax

27

I'enernka moia.
Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX
C IIOJIOM

but6mmoreka [IOK
https://m.edso00.ru/863e8c60

28

N3meHunBOCTS.
Henacnencreennas
U3MEHYUBOCTD.
JlaGopaTtopnast pabota No
6. U3yuenue
MOIU(PUKAITMOHHOM
M3MEHYHMBOCTH,
MOCTPOEHNUE
BApUALIMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»

0.5

bubmnoreka IIOK
https://m.edsoo.ru/863e8efe

29

Hacnencreennas
U3MEHYHBOCTb.
JlaGopatopHas pabota Ne
7. «AHamU3 MyTalun y
Jp030(UIIBI HA TOTOBBIX
MHUKpOIpenapaTaxy

0.5

bu6nuorexa [IOK
https://m.edsoo.ru/863e8efe

30

I'eneTuka uenoBeka

bubanoreka LJOK
https://m.edso0.ru/863e8d78



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

Pe3epBHBI ypOK.
O00011EeHME 110 TEME

31 «HacnencrBeHHOCTE U 1
M3MEHUYHUBOCTH
OpraHU3MOB»

32 Cenexkuus Kak HayKa 1 1 bu6muoreka [IOK
MpoIeCcC https://m.edso00.ru/863e9214
MeToabl U JOCTHKEHHUS

33 CEeJICKI[UU PACTCHHI 1 1 bubmorexa [IOK

I p https://m.edso0.ru/863e9214
JKUBOTHBIX

34 buorexHomorus kax 1 bubmnoreka IIOK

0Tpacyib IPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



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

11 KJTACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero U3YYeHUs oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLHS 1 METOABI ¢ 1 bubnunorexa LIOK
W3y4YEHUs https://m.edsoo.ru/863ea20e
Hcropus pa3Butus
2 [IPENCTABIEHUNA 00 1 bubmmorexa LOK
P https://m.eds00.ru/863e9570
HBOJIIOLIUU
bubmnoreka IIOK
3 M 1
HIKPOIBOIIOHI https://m.edsoo.ru/863e9cle
[Tonmynsums kak
JJIeMEeHTapHas eIuHUIA
BHJIa U DBOJIIOLNH. BuG 110K
noImoTeKa
4 Jlab 6ota Ne 1 0.5
abOpATOPHAS paboTd https://m.eds00.ru/863e99c6
1 «CpaBHEHHE BUIOB 1O
MOP(OTIOTHUECKOMY
KPUTEPUIO»
BIKYIIINE CUJIIBI
5 gneMZII{L;a _ 1 bu6muoreka [JOK
P https://m.edsoo.ru/863e9da4
(haKTOphI) FBOTIOLIUN
5 EcrecTBeHHbIi 0TOOp U 1 bubmuoreka [JOK
ero Gpopmal https://m.eds0o.ru/863e9ed0
PesynbTaTs! 3BOIIOLMY:
b K
7 IpUCIOCOOTICHHOCTh 1 0.5 nommorexa LO

OpTaHHU3MOB U

https://m.edsoo.ru/863e9fde



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

BUJI000pa3oBaHue.
JlaGopaTtopHnast pabota No
2 «Onucanue
MPUCTIOCOOJICHHOCTH
opraHusma u e
OTHOCHUTEIIEHOTO
XapakTepa»

Hanpasnenus u mytu
MaKpO3BOJIIOLIUH

but6mmoreka [IOK
https://m.edsoo.ru/863e9cle

HeobOpartumocTs
IBOJIOIUH

10

Hcropust )xu3HU Ha
3emie 1 METOLI €€
U3YYCHUS

11

I'unmoressl
MIPOUCXOXKICHUS KU3HU
Ha 3emie

bubmnoreka IIOK
https://m.edsoo.ru/863ea5a6

12

Pa3Butue xu3Hu Ha
3emJie 1o 3paM U
nepuojam

bubanoreka LIOK
https://m.edsoo.ru/863eabbe

13

OCHOBHBIE ITaIIbI
SBOJIIOIUU
pPacTUTEIHHOTO U
YKUBOTHOT'O MHUpA.
[TpakTuaeckast pabota No
1 «3yuenue
HMCKOIIA€MBIX OCTAaTKOB

0.5

bubnunorexa LIOK
https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

paCTCHI/Iﬁ M ) KNBOTHBIX B

KOJUTEKIIHSIX
14 CoBpeMeHHas cuctema bubmmoreka [JOK
OPraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOIOLHS YEIOBEKA bubnuotexa [JOK
(a"nTpomnorenes) https://m.edsoo.ru/863eac2c
BIKYIIIUE CHITBI
16 i[l)aKTZHiI) but6mmoreka [IOK
p https://m.edsoo.ru/863ead44
aHTpPOIIOTeHe3a
17 OcHOBHBIE CTaIUN
HBOJIIOIMY YEJIOBEKA
YenoBeueckue pachl U
18 MIPUPOIHBIC aIalITAIIUH bubmmorexa [JOK
pupodL A t https://m.eds00.ru/863eaea2
YeJIoBeKa
Pe3epBHBIii ypoK.
O0600611eHne o Teme
19 «BO3HUKHOBEHUE U
pa3BHUTHE KU3HU HA
3emie»
20 OKOJIorus Kak HayKa
21 Cpenpl oOuTaHus U bubnuotexa [JOK
9KOJIOTHYECKHE (haKTOPBI https://m.edsoo.ru/863eafec
AOuoTtndeckue (HaxTopsl.
JlaGopatopHas pabota Ne
99 3. «Mopdonoruueckue 05 bubnuotexa [JOK

0COOEHHOCTH pacTeHui
U3 pa3HbIX MECT
OoOUTaHUN.

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

JlaGopaTtopHnast pabota No
4. «BnusHue cBera Ha
POCT U pa3BUTHE
YEpEeHKOB KOJIeyca

23

buotnueckue haxkTopsl

but6mmoreka [IOK
https://m.edso0.ru/863eb348

24

DKOJIOTHIECKHUE
XapaKTePUCTUKU
TIOTTYJISILIAH.
[Tpaktudeckas padora Ne
2 «IToacuéT IIOTHOCTH
MOMYJISINI pa3HbIX
BHJIOB PAaCTCHUIN

0.5

25

Coo0miecTBa
OpPraHu3MOB —
OHOIIEHO3

bubmnoreka IIOK
https://m.edsoo.ru/863eb46a

26

DKOJIOTHYECKHUE CUCTEMBI
(3KOCHCTEMBI)

bu6anoreka LIOK
https://m.edso0.ru/863eb46a

27

OcHoBHbIE TIOKa3aTeNN
HKOCHUCTEMBI.
DKoJorn4yecKue
nupamuibl. CBolicTBa
skocucteM. Cykueccus

bu6anoreka LIOK
https://m.edsoo.ru/863eb5fa

28

IIpupoaHbIE 3KOCUCTEMBI

29

AHTpPOIIOTE€HHBIE
9KOCUCTEMBI

30

Buocdepa — rnobanbHas
IKOCUCTEMA 3EMJIU

bu6nunorexa LIOK
https://m.edsoo.ru/863ebb5e



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

3aKOHOMEPHOCTH
31 CyIIIECTBOBaHUS 1
ouocdepsl

bubnunorexa LIOK
https://m.edso0.ru/863ebd16

Ye0oBeUeCTBO B
32 1
ouocdepe 3emiaun

CocymiecTBoBaHuE

33 IPUPOJIBI 1 1 bubnuorexa [IOK
pHp https://m.edsoo.ru/863ebale
4eJJ0BEUYECTBA

Pe3epBHbIit ypoK.
O0600111eHUE TEMBI

34 «Coo01ecTBa 1 1
SKOJOTHYECKUE
CHUCTEMBD)
OBHIEE KOJIMYECTBO 34 0 55

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMBI

10 KJTACC

Koxa npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTaThl 0CBOEHNSI 0OCHOBHOI 00pa30oBa’
cpeaHero oomero oo0pazoBaHus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIH OUOJIOTUU B CUCTEME HAYIHOT
B (hOpMHpOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
BKJIQJIE POCCHHCKMX W 3apyOC)KHBIX YYECHBIX-OMOJIOTOB B pa3BHUTHE (

I'PaMOTHOCTH Y€JIOBCKaA JJI PCHICHUA ) KU3HCHHBIX 3a/1a4

YMeHue packpbiBaTh COJEpKaHUE OMOJOTUYECKHMX TEPMUHOB U TOHSATHUI
MeTabom3M (OOMEH BEIIEeCTB W IpEBpaIlcHUE SHEPIrHH), ToMeocTas (
OpraHM3aIHs )KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE (PEITPOIYKIIHS ), HACIIC

POCT U pa3BUTHE

YMeHne wu3narath OHMOJIIOTMYECKHE TEOpPHH (KJIETOYHAs, XPOMOCOMHas,
Menpens, T. Moprana, H.M1. BaBunoBa) u yueHus (0 LEHTpaX MHOIX

KyJbTYpHBIX pacTenniit H.W. BaBuiosa), onpenensiTe rpaHUIIbl KX TPUMEHHU]

YMeHue BnasieTb METOJaMH Hay4YHOT'O [MO3HAaHUS B OMOJ0TUU (HAOJII0IEHUE
MPOIIECCOB M SIBJICHWW; OpPTaHU3allMsl W TPOBEIECHUE OMOJOTHYECKOTO

TMIIOTE3bl; BBISBIEHHE 3aBUCHUMOCTH MEXIY HCCIEIYyEeMbIMU BEIMYMHAM
pe3yJbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX IMOHSTUH, TEOpUHl M 3aKOHOB;

OCHOBaHUU TOJYYEHHBIX PE3YJIHTATOB)

YMeHue BBIIENATH CYIIeCTBEHHBIE TPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
MHOTOKJIETOYHBIX OPTaHHU3MOB; OCOOEHHOCTH MPOIECCOB OOMEHa BEIIECT!
KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO W DHEPreTHYECKOTO OOMEHa, Xel

OIIOAOTBOPCHUS, pa3MHOXKCHUS, HHANBUAYAJIbHOI'O PA3BUTHA OpTraHHU3Ma ((

YMeHne mpUMEHSITh MOJTyYeHHbIE 3HAHUS ISl OOBSICHEHUSI OMOJIOTHYECKU!
MPUHATHS TPAKTUYECKUX PEIICHUN B MOBCEIHEBHON JKHU3HH B IENsAX obecr
3JI0pPOBbS M 3/I0POBBS OKPYKAIOIIUX JTFO/ICH, COOMIIOIEHUS HOPM TPaMOTHOT
MIPUPOTHON cpefie; MTOHUMaHHe HeOOXOAMMOCTH MCITOIH30BAHUS JOCTHKEH

OMOTEXHOJIOTHH JIsl pallMOHAIBLHOTO MPUPOI0NOIB30BaHNUS

VYMmenune pemiath JJICEMEHTAPHBIC TCHCTUYCCKHUE 3aJadud Ha MOHO- U |
CHOCIINICHHOEC HACJICJOBAHUEC, COCTABJIATH CXCMBbI MOHOFI/I6pI/I}1HOI‘O CKPCI

HacCJICAOBaHUA ITPU3HAKOB Y OPpTaHHU3MOB

YMeHue BBIIOTHATE JIA00OpaTOpHbIE U IPAKTHYECKHUE pabOThI, COOTIOAATH I

1 J1abOpaTOpHBIM 00OPYJOBAaHUEM




YMeHue KpUTHUYECKH OIEHMBATh W HMHTEPHPETUPOBATH HHQPOpPMAIHIO O

9 BKJIIOYAIOIIYI0 [ICEBJIOHAYYHbIE 3HAHUS W3 PAa3IMYHBIX MCTOYHUKOB |
MaTEepUabl); ITUUECKUE aCIIEKThl COBPEMEHHBIX UCCIIEJOBAaHUM B OMOJIOTUN
10 YMeHue cosnaBaTh COOCTBEHHBIE INHCHBMEHHBIE W YCTHBIE COOOIICHUS

HH(bOpMaI_[I/IIO N3 HCCKOJIBKUX HCTOYHHUKOB, I'PAaMOTHO HMCITIO0JIb30BATh ITOHATY

11 KITACC

Koxa npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTaThl 0CBOEHNSI OCHOBHOI 00pa3oBa’
cpeaHero oouero odopazoBanus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAyUHOT(
B (hOpMHpOBAHUHM COBPEMECHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
BKJIQJIE POCCHUUCKUX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE (

I'PaMOTHOCTH Y€JIOBCKaA JJId PCHICHUA ) KU3HCHHBIX 3a/1a4

YMeHue packpblBaTh COJEpKaHUE OMOJOTMYECKUX TEPMUHOB U MOHSITHUMA:
HBOJIIOIMS, ABIKYIIUE CHITBI ((haKTOPHI) IBOIIOIIH, TIPUCTIOCOOIEHHOCTH Op
9KOJIOTHYECKHE (DAKTOpBI, 3KOCHCTEMa, MPOAYLEHThl, KOHCYMEHTHI, [

9KOJIOTHYECKas MUpaMHKIa, OMOreoreHo3, ornocdepa

YMmenue uznarath Ouonornueckue Teopuu (dBomrormonHas teopus Y. Jlap
9BOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxozictsa K.M.
HarnpaBiieHuid u mytei sBomonnn A.H. CesepiioBa, yuenus o 6uochepe B.I

T'paHUIbl UX MPUMEHUMOCTHU K JKUBBIM CUCTEMAaM

YMeHue BnasieTb METOJaMHU Hay4YHOTO [MO3HAaHUSl B OMOJOTUU (HAOJII0/IEHUE
MPOIIECCOB M SIBJICHWW; OpTaHU3allMsl W TPOBEICHHE OMOJOTHYECKOTO

TUIIOTE3bl; BBISBIEHHE 3aBUCHUMOCTH MEXIYy HMCCIEIyeMbIMU BEIHMYHMHAM
pe3yJbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IOHSTUH, TEOpUHl M 3aKOHOB;

OCHOBaHUU MOJYUYEHHBIX PE3YJIHTATOB)

YMeHue BBIICTATh CYIIECTBEHHBIE MPHU3HAKA CTPOCHUS OMOJIOTHYECKHX O
MPOAYIICHTOB, KOHCYMEHTOB, PEIyIEHTOB, OWOTEOIEHO30B M DKOCHUCTE
HacJEeACTBEHHON W3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpa, BHI000pa3o
OpPTaHU3MOB, JIEHCTBUS IKOIOTUYECKUX (PAKTOPOB HA OpPraHU3MEI, IEPeHOCca
IKOCUCTEMAaX, aHTPOIMOTEHHBIX M3MEHEHUIH B YKOCHUCTEMaX CBOEH MECTHO(

OMOTeOXMMHUYECKUX IIMKJIOB B Onochepe

YMeHue MpUMEHATh MOJTy4YeHHbIE 3HAHUS I OOBSCHEHUS! OMOJIOTMYECKH:
MPUHATHS IPAKTUYECKUX PEIIeHUH B MOBCEAHEBHOMN JKU3HM B IIEJsAX obecr

3/I0pOBbS U 3/I0POBbSl OKPY’KAIOLIUX JIFOIEH, COOJII0IEHUSI HOPM I'PaMOTHOT




MIPUPOTHOM Cpejie; TOHMMaHUE HeOOXOAMMOCTH UCTIOJIb30BAHUS IOCTHKCHHU]

paloOHaJIbHOI'O IPHUPOAOIIO0JIb30BaAHUA

VYMmenune pe€maTh 3JIEMCHTAPHBIC OHOJIOrHYeCKUe 3aJa4u, COCTaBJIATh CXCMbI

! B 3KOcHUCTEeMaXx (1[€MU MTUTaHus)

g YMeHue BBIIOJIHATH 1a00paTOpHbIE U IPAKTUYECKUE paOOThI, COOIIOIATH I
1 1a00paTOPHBIM 000PYOBAHUEM
YMeHHe KpUTHUYECKU OLIEHHWBAaTh W MHTEPIPETUPOBATh MHPOpPMALUIO O]

9 BKJIIOYAIOIYI0 IICEBJIOHAYYHbIE 3HAHMS M3 pPa3IMYHBIX HMCTOYHHUKOB |
MaTepHalibl); paCCMAaTPUBATh TTI00AIBHBIE YKOJOTHUECKUE MPOOJIEMBI COBP
OTHOIICHHIO K HUM COOCTBEHHYIO MO3HIIHIO

10 YMmeHue co3naBaTh COOCTBEHHBIE IHCbMEHHBIE U YCTHBIE COOOIIEHUS

I/IH(bOpMaIII/IIO N3 HECKOJIbBKUX HCTOYHHUKOB, I'PAMOTHO HMCITI0JIb30BATh ITOHATY




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 buonorus xak Hayka
11 buonorus — Hayka o xuBo# npupoze. Posib Onosoruu B popMUPOBAHUU COBPEMEHHOM Hay
OMOJOrMYECKUX HAYK
12 Mertonbl 1O3HaHUSA JKUBOM Hpupoabl (HaOMIOIEHHE, SKCIEPUMEHT, OIHCaHHE,
MOJIEJIUPOBaHKe, CTaTUCTUYECKast 00paboTKa JaHHBIX)
2 JKuBble cucTeMBbl M UX OpraHu3anus
2.1 JKuBble cucteMbl (OHOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. CBoiicTBa OMocUCTEM
29 YpoBHM OpraHu3aly OMOCUCTEM: MOJIEKYJIIPHO-TEHETUYECKHH, KIIETOYHBIH, OpraHu3MeEH
9KOCHCTEMHBIN, OMOCEPHBIT
3 XUMHUYECKUH COCTAaB U CTPOEHUE KIIETKU
31 XHUMHYECKUN COCTAB KJIETKH. XMMHYECKHE DIIEMEHTBI: MAKPOJJIEMEHTBI, MHKPOIJIEM
BeniecTBa. OyHKIIMM BOJBI 1 MUHEPAJIBHBIX BEIIECTB B KieTKe. [lognepxanne ocmoruyec
benku. CocTaB u ctpoeHue 6eikoB. AMUHOKHCIOTEI — MOHOMEpHI OenikoB. HezameHnMble
AMUHOKHCIIOTHBIN COCTaB. Y POBHHU CTPYKTYphI O€JIKOBOI MOJIEeKyJIbl (IEpBUYHAsS, BTOPHUUI
3.2 CTPYKTYpa). XUMHUYECKHE CBOMCTBa OenkoB. bronornueckue GyHKIMHM OETKOB.
®epMeHTHl — Ouosornyeckue karanusaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIM IIEHTP,
Kogepmentsl. Butamunbl. OTiauuust pepMEeHTOB OT HEOPraHUYECKHX KaTalu3aTopOB
VYrneBoapl: MOHOcaxapuabl (TIr0K03a, pubo3a U J1e30KcHupud03a), AucaxapHuabl (caxapo
33 (kpaxmaJl, TIIMKOTeH, LeJI0J103a). buonornueckne GyHKIUMN yIriieBOAOB.
JIMnuasl: TPUTTIULEPUABL, cTepouibl, pocomunuast. 'uapoduabHO-THAPOPOOHBIE CBOM
aunuoB. CpaBHEHHUE YITIEBOJIOB, OEIKOB U JIMMUA0B KaK UCTOUHUKOB HEPTHH
34 Hyxkneunoseie kucnorsl: JJHK n PHK. HykneoTuabr — MOHOMEPBI HYKJIEHMHOBBIX KUCIIO
Crpoenue u pynkuuu PHK. AT®: ctpoenue u pyHkImm
3.5 [{uronorus — Hayka o kierke. Kierounas teopus. MeToasl n3y4eHus KJIETOK
36 Knerka kak nenoctHas xuBas cuctema. O01re Npu3HaKy KIETOK: 3aMKHYTasl Hapy>KHas 1
TeHEeTUYECKUH ammapar, cucTeMa CUHTe3a Oenka
37 Tunsl KJIETOK: SyKapuoTHUecKas U npokaprotudeckas. OCOOEHHOCTH CTPOEHUS MPOKapH
cTenka 6aktepuit. CTpoeHne 3yKapuOTHIECKOH KiIeTKH. OCHOBHBIC OTIUYHS PACTUTEIHHOI




3.8

[ToBepXHOCTHBIE CTPYKTYpPbI KIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, UX (PyHKUUU. ]
cBoiictBa M pyHkimu. [luToruiazma u e€ opranouasl. OqHOMEMOpPaHHbBIE OPTaHOUIBI KIle
(OIIC), anmapar I'onbaxu, mu3ocomsl. 11onyaBTOHOMHBIE OpraHOU/IbI KIETKU: MUTOXOHP!
MHUTOXOHAPUH U 1utacTu. Bunsl mnactun. HememOpaHHble opraHoM/Ibl KJIETKU: pUOOCOMB

KTYTHUKU. (DYHKHI/II/I OpraHonaoB KJICTKH. Bxmouenus

3.9

SAnpo — perynsaropHblii neHTp kieTku. CTpoeHue sAnpa: saepHas 000JI0uKa, KapHOI

XpOMOCOMBI

3.10

TpchrIopT BE€IICCTB B KJICTKEC

X(HSHCI[GHTGJ’IBHOCTB KJICTKHU

4.1

OOMeH BeliecTB, UM META00IM3M. ACCUMMISILINS (TJIACTUYECKUA OOMEH) U IUCCUMUIIAL
JIBE€ CTOPOHBI €MHOrO Iporecca Mmeradbonm3Mma. Tunbl oOMEHa BeIIECTB: aBTOTPOQI

q)epMeHTOB B oOMeHe BCHICCTB U IPCBPAICHUN SHCPIrU B KIICTKC

4.2

®orocuntes. CBeroBas u TeMHOBas (as3bl porocunrtesa. Peakiuu potocunTesa. dddexru
dorocuHTe3a A KM3HU Ha 3emuie. BnusHue ycnoBuil cpenasl Ha (poTocHHTE3
MPOIYKTHBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XeMOCUHTE3UPYIONINe OakTeprn. 3HAUCHHE XEMOCUHTE3a JIJIs )KM3HU Ha 3¢l

4.3

OHepreruyeckuil 0OMeH B KileTKe. Paciiensenyue BeecTB, BbIACIEHUE U aKKYMYJIHPOBa
sHepreTuueckoro oomena. Inmkonus. bpoxenue u ero Buabl. KuciopoaHoe okucieH

O} PeKTUBHOCTH SHEPTreTHUECKOr0 0OMEHa

4.4

Peakuuu matpuynoro cunresa. I'enetnueckas nunpopmanus u JJHK. Peanuzanus renetn
I'enetnueckuit kox u ero cBoucrtBa. TpaHckpunius — Marpuunslii cuHTe3 PHK. Tpe

KonupoBanue amuHokucnot. Poss pubocom B 6GuocunTese Oenka

4.5

Heknerounsie Gopmsl xxu3Hu — BUpychl. Mctopus otkpbiTus BupycoB (.M. MBaHOBCK!
KHU3HEIeATeNIbHOCTH BUpycoB. bakrepuodaru. bone3nu pacteHuil, >KMBOTHBIX U YEIIO
Bupyc ummynonedpunura yenoseka (BUY) — Bo3Oyaurtens CIIM[a. Ilpodunaktuka

3a00J1€BaHN

PasMHOXeHUE U HHAWBHUAYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

Knerounslii LUK, WM SKU3HEHHBIM MK kietku. MuTepdaza m mutos. Ilpoueccsr,
Perummkanmss — peaknua matpuyHoro cuHte3a JIHK. Crpoenume xpomocom. Xpomoc
JIMmuionAHBIA M TaluIOMIHBI XpOMOCOMHBIE HaOOphl. Xpomatuibl. lluTomornyeck
VHAWBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jenenne xknetkn — muro3. Cragun mutosa. [Ipoueccel, Mpoucxoadniye Ha pa3HbIX CTe

CMBICJI MUTO3a

5.2

q)OpMBI Pa3MHOKCHUA OPraHu3MOB: 0eCI10J10€ U TTOJIOBOE. Bungsr 0ecIo10r0 Pa3MHOKCHHUS
OJHO- W MHOI'OKJICTOYHBIX, CHOpOO6p330BaHI/IC, BCICTATUBHOC PA3MHOXKCHUC. 4|

OpTraHu3MOB, €ro 3HAYCHUEC IJIA CCIICKIUN




5.3

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYHUS OT OECIIONOrO.
Meiios. Craguu meiio3a. [Ipouecchl, mpoucxoasiue Ha cTaausx meiosa. [loBenenne xpom

Bbuosornueckuii cMbICH U 3HaYEHUE MeEH03a

5.4

['ameTorenes — mporecc oOpa3OBaHMs TOJIOBBIX KJIETOK Yy >KUBOTHBIX. [loJlOBBIE 3KeJ
OOpa3oBaHrue W Pa3BUTHE IMOJOBBIX KIETOK — TraMeT (CrnepMaTo30MuM, SHUIICKIETKA)

OcoOeHHOCTH CTPOEHUS SHIEKIETOK U criepMaTo3ou1oB. OmnonorBopenue. [lapreHorene

5.5

NuauBuayanbHOe pa3Butue (OHTOTEeHE3). DMOpHOHANbHOE pa3BuTHE (AIMOpHOreHe3). Jra
y TO3BOHOYHBIX JKHBOTHBIX: JpOOJIeHHE, TracTpyJsius, opraHoreHe3. I[locTamOp
OCTIMOPHOHATIBHOTO Pa3BUTHS: MPSIMOE, HeNpsiMoe (JIMYNHOYHOE). BiusiHue cpejibl Ha p:
CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaIuU

HaCJIeIlCTBeHHOCTI) 1 UBMCHYMUBOCTH OPraHrM3MOB

6.1

[Ipeamer u 3amaun reHeTuku. Vcropusi pa3BuTUsl TeHETHKU. Bknaa poccHilcKux M 3af
TCHCTHKU. MeToAbl TeHEeTUKH (THOPUIO0IOTHYCCKHNA, MUTOTCHETHYCCKUNA, MOJICKYJIISp

TCHETUYCCKHUE MOHATH. I eHeTHIecKast CHMBOJIMKA, UCII0JIb3YCMas B CXEMaX CKPCIIHBAHU

6.2

3aKOHOMEPHOCTH HACJIEJIOBAaHMS MPU3HAKOB, ycTaHoBieHHbIe . Mennenem. MoHoru(
eInHO00pa3usi THOPHUIOB TIEPBOTO MOKOJIeHUs. [IpaBuiio qOMUHHpPOBaHUS. 3aKOH PACIII
yuCTOTHI TameT. [loHOe U HenmoJIHOEe TOMUHUPOBAHUE.

JurubpunHoe ckpeuMBaHue. 3aKOH HE3aBMCUMOIO HAcjelOBaHMsS IPU3HAKOB.
JUTHOPHUIHOTO CKpelMBaHus. AHalIW3Mpylollee cKpeluBaHue. Vcnonb30BaHne aHAIN!

orpezieNieHusl TeHOTHUIIa 0CO0U

6.3

CuenneHHoe HacienoBaHue npuizHakoB. Pabora T. Moprana mo cLENJIEHHOMY HAacII
CLIETIJICHUS TE€HOB B PE3yJIbTaTe€ KPOCCUHIOBEpa. XPOMOCOMHAs TEOPUS HACIIEICTBEHHOCT!
I'enetnka mnonma. XpPOMOCOMHOE ONpENENIEHHE Toja. AYTOCOMBI M TIOJOBBIE X

TeTCpOTraMETHLIC OPIraHU3MBI. HacnegoBanue MMPU3HAKOB, CHCIIJICHHLIX C ITOJIOM

6.4

HN3MeHYNBOCTb. BI/II[I)I U3MCHYHMBOCTHU: HCHACICACTBCHHAsA MW HACJICACTBCHHAs. Ponn
N3MCHYHUBOCTH. XapaKTepI/ICTI/IKa MOHHq)HKaHHOHHOﬁ HU3MCHYHNBOCTH. BapI/IaI_II/IOHHHﬁ
HopMa p€akumu IIpU3HAKa. KonnuecrBenHple M KadeCTBEHHBIC MNPpU3HAKU W HUX

MOAU(UKAITMOHHOW U3MEHYUBOCTH

6.5

HacnenctBenHasi, Wiy reHOTUIIMYECKAs, U3MEHYMBOCTh. KOMOMHATHBHAS U3MEHUYMBOCTh
OCHOBa KOMOWMHATHBHOM M3MEHYMBOCTH. MyTannoHHass u3MeHUMBOCTh. Kitaccu
XpOMOCOMHBIE, TeHOMHbIe. YacToTa M mpuyuHbBl MyTaluil. MyTtareHHsle ¢aktopbl. 3a

Haciencrtsennoi n3Menunsoct H.M. BaBuioBa

6.6

I'eneTnka demoBeka. KapI/IOTI/IH yenoBeka. OCHOBHEIC METOJBI TCHCTUKH YCIOBCKA: I'Ct
I_II/ITOFCHCTI/ILIGCKI/II\/IL 6HOXHMH‘ICCKI/II>'I, MOJ'ICKyJ'I}IpHO-FCHCTHQCCKHﬁ. COBpCMCHHO
MOJIHOTCHOMHOC CCKBCHUPOBAHUC, T'CHOTHIIMPOBAHUEC, B TOM YHUCIC C TIOMOIIBIO 11

3a001eBaHus YeJIOBEKa: TeHHbIe 00J1e3HU, O0JIE3HU C HACIECTBEHHON TIPEIPACTIONIOKECHH(




ComaTnueckue M reHepaTuBHble MyTauuu. [IpuHOUIBI 370poBOro 00pa3a U3HU, At
JICYCHUS] TEHETUYECKUX OoJie3HeH. MeauKo-TeHeTHUYeCKoe KOHCYJIbTHUPOBAaHHUE. 3HAYCH

npeaoTBpalICHUHU U JICHCHUU I'CHCTUYCCKUX 3a00JIeBaHUI YEI0BEKA

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUHU

7.1

Cenekiusi KaKk Hayka M TMPOLECC. 3apOXKJCHUE CEICKIMH U JOMECTHKALUs. YUYCHU!
INPOMCXOXKACHUS U MHOT000pa3us KyJIbTYPHBIX pacTeHUU. LIEHTpBI IpOMCXOXKIECHUS

nmopoaa, miraMm

7.2

CoBpeMeHHBIE METO/IbI CelIeKIMU. MacCOBBIil M WHAWBUIYaIbHbIH OTOOPHI B CEJIEKLIUU P
aKcTepbepa. bimskopoacTBeHHOE ckpenBanue — MHOpuaAnHT. Yncras nmuaus. CKpenuBal
wi tubpunHas cuia. HeponcTBeHHoe ckpeminBaHue — ayTOpuauHr. OtaanéHHas

HckyccTBeHHBIH MyTareHe3 ¢ IOJY4YeHHE MOJUIUIONAOB. JIOCTMIKEHHUS — CENEKIY

MHUKPOOPTraHU3MOB

7.3

buorexHosorus Kak oOTpaciib NpPOU3BOACTBA. ['€HHas HWHXKEHepus. OTalbl CO3JaHE
TPaHCTeHHBIX Opranu3mMoB. Kiterounasa unxenepus. Knertounsie KynbTypbl. MUKPOKIIOHA.
KiionupoBanue BBHICOKOTIPOIYKTUBHBIX CEIHCKOXO3SHUCTBEHHBIX OPTraHU3MOB. DKOJIOTHYS

['MO — renetruecku MOAU(PHUIIMPOBAHHBIE OPTAHU3MBbI

11 KUIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

DBOITIOIMOHHASA OUOJIOTUSI

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CBuzerenscrBa 3BOMOLMU. [laneoHTONOrHYECKHE: MOCIEI0BATENBHOCTD IOSIBICHHUS I
JeTonucu, nepexonHsle Gopmbl. buoreorpaduyeckue: cxoAcTBO U pasznuuue payH u
OMOPHOJIOTHYECKUE: CXOJCTBA U Pa3NUuusi SMOPHOHOB Pa3HbIX BHUJOB MO3BOHOYHBIX. (
TOMOJIOTMYHBIE, aHAJIOTMYHble, pPYyJIMMEHTapHble OpraHbl, aTaBU3Mbl. MoOJEKyISpE

MCXaHU3MOB HaCJICIACTBECHHOCTH U OCHOBHBIX MeTa00INYECKUX HyTeﬁ Y BCEX OpraHnU3MOB

1.2

OpomtonmonHas Teopus Y. lapsuna. [Ipeanoceiiku BOSHUKHOBEHNUS JapBUHU3MA. J[BUXKY
JapBuHy (M30BITOUHOE pPAa3MHOKEHHE IMPH OIPaHUYEHHOCTH PECYpCOB, HEONPEICNEHE

CYLIECTBOBaHME, €CTECTBEHHBIH 0TOOD)

1.3

Cunrernueckast Teopus 3Botonnu (CTI) u ocHOBHbIE €€ MooXKeHUs1. MUKpPOIBOIIOIUS.

" 3BOJIFOIIMH
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JBuxyue cuiibl ((hakTopbl) 3BOJIONUU BUAOB B MpUpoAe. MyTallMOHHBINA MPOLECC U K
[TomynsimuoHHbIE BONHBI M Jipeiid reHoB. M3omsmus u murpanus. EcTecTBEHHBIH OT(
sBoJoLUU. POPMBI €CTECTBEHHOTO 0TOOpA.

[Tprcroco0IeHHOCTh OPraHU3MOB KaK pe3yJIbTaT 3BOMIONUH. [Ipumeps! npucmocoOaeHmi
U0 TALVH.

Bun u Bunoobpazosanue. Kpurepuu Buna. OcHOBHBIE (POPMBI BUI000pa30BaHUs: TeOrpa(

1.5

MaxponsBosrorusi. PopMbl IBOTIONUH: (UIETHYECKAs, TUBEPTeHTHAsl, KOHBEPIeHTHAS, T

3BOJIFOIIMH

Bo3unkHOBEHHE U Pa3BUTHE )XU3HU HA 3emie

2.1

JloHayuHble NpeACTaBIEHUS O 3apOKAECHUHU XU3HU. HayuHble rUnoTe3bl BO3HUKHOBEHUS
naHcrepMus. XuMUYECKast IBOIONUSA. DKCIEPUMEHTAIBHOE TOATBEPKICHNUE XUMUUECKOY
ouosornueckoi 3Bosoruu. ['mnoreza PHK-mupa. TlepBoie kiaeTkn u ux sBosrorus. D¢

JKMBBIX OPTaHHU3MOB

2.2

PazButue xu3nu Ha 3emuie 1o spam u nepuojaam. Karapxei. Apxelickasi U pOTEPO30MCK:
NepUOAbl: KeMOPUNCKUIA, OPIOBUKCKHI, CUITYypPUICKH, J€BOHCKHM, KaMEHHOYTOJIbHBIH, |
€€ Mepruobl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiinozoiickass spa u €€ mnepuoibl: IaJeOreHOBbINA, HEOrE€HOBBIA, AHTPOIOTCHOBBIM.
reoJIOTMUecKuX mporeccoB. OCHOBHBIE TAITbl SBOJIOLNHA PACTUTEIBHOTO U )KUBOTHOTO M

" )KUBOTHBIX. HOSIBJ'ICHI/IG, pacuBCT U BBIMUPAHUC T'PYIIIT ) KUBBIX OPTraHU3MOB

2.3

Cucrema OpPraHu4CeCKOIro MHUpa KaK OTPaXCHUEC 3BOJIFOLIUH. OCHOBHBIC CUCTEMATHYCCKUC ]

2.4

OBomironus 4ejaoBeKa. AHTPOIOJIOTHSA KAaK Hayka. PazBuThe NpenCcTaBIEHHH O IPOUC:
U3y4eHUs aHTpororeHesa. CXoJCTBa U pa3anyuus 4esIoBeKa U )KUBOTHBIX. CUCTEMaTHYECK
JBmxymue cuibl (pakTopbl) aHTpororeHe3a. HacnencTBeHHass HN3MEHUMBOCTh M €CTECTB

00pa3 K13HU, U3TOTOBJIEHUE OPYIUil Tpyla, MBILIUIEHUE, pEUb

2.5

OcHOBHBIE CTaAuu U BETBU 3BOJIFOIUU YCIIOBCKA: AaBCTPAJIOIIUTCKHU, Yenosek YMCHBIﬁ, Yen
HeaHHepTaﬂLCKHﬁ, Yenosek pa3YMHLIﬁ. Haxonku wncKomaeMbIX OCTAaHKOB, BpPEWV

pacrpocTpaHeHHs, 00bEM T'OJIOBHOIO MO3ra, 00pa3 KU3HHU, OPYAUs

2.6

Yenoseueckue packl. OCHOBHBIE OOJBIIIHE PACKl: EBPOIICOHIHAS (€Bpa3UiicKasi), HeTpO-aBC
MOHTOJION/THAsI (a3UaTCKO-aMepUKaHCKast). YepThl MPUCITOCOOIEHHOCTH TIPEICTaBUTEIICH

CyHICCTBOBAaHMHA. EauHCcTBO YenoBeueCcKux pac. KpI/ITI/IKa pacu3ma

OpranusMsl 1 OKpy’Karolas cpea

3.1

OKOJIOTHS Kak HayKa. 33[[8.‘11/1 U pa3aciibl 3KOJIOTHUH. MeToansl 3KOJOTHMYECKHUX H

MupoBo33peHue. Cpesibl 00MTaHKs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3TyIIIHAs!, TOYBEHHA:




3.2

Oxonorunueckue pakropsl. Kmaccudukamnus skogornuecknx GakTopoB: aOHOTHYECKHUE, O

JleiicTBUE 9KOIOTUYECKHUX (PAaKTOPOB HA OPTaHU3MbI

3.3

AlGuotnueckue (HakTopsl: CBET, TEMIepaTypa, BIaKHOCTh. DoTtonepuoausm. [Ipucmocoo;

abuotuyeckux (hakTopoB. buonorunyeckue puTMBI

3.4

buoTtnueckue daxktopsl. Buasl 6MOTHYECKHX B3aUMOACHCTBUI: KOHKYPEHIIMS, XUITHUYEC
KOMMEHCAIU3M  (HaxJIOHMYECTBO, KBAPTHPAHTCTBO), aMEHCAIU3M, HEHTpaIH3\

B3aHMOHCﬁCTBHﬁ A CYHICCTBOBAHUA OPraHU3MOB B ITPUPOJHBIX COO6IHCCTB3X

3.5

DKOJIOTHIECKHE XapPaKTCPUCTHKHU IIOITYJIALIUH. OCHOBHBIE IIOKa3aTeIn MMOITYJIAL M1

POXIAACMOCTb, CMCPTHOCTD, ITPUPOCT, MUT'PALIHA. I[I/IHaMI/IKa YU CJICHHOCTHU IMOMYJIAIUHA U €

COO6HI€CTBa 1 5KOJOTHUYCCKUEC CUCTEMBI

4.1

Coo01m1ecTBO Opranu3mMoB — OuorneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBAsI, IPOCTPAHCTBE!

Buasi-nomunantel. CBa3u B OHOLIEHO3€E

4.2

Okonorudeckue cucreMel (skocucrtembl). [lonsTue 06 skocucreme u OuoreoreHose. 4
9KOCUCTEMBI: MIPOAYLEHThl, KOHCYMEHTBI, peayLeHTbl. KpyroBopoT BemIeCTB M IO
Tpoduueckue (nuieBbie) ypoBHU 3kocucTeMsbl. [Tummebie nenu u cet. OCHOBHBIE MOKA!
OPOAYKIMS. DKOJOTMYECKHE MUPaMUJbl: IPOAYKIIMU, YUCICHHOCTH, Ouomaccsl. CBoMC

caMoperyJsanus, pa3BuTucC. CYKLIGCCI/IH

4.3

[TpuponaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO WJIN IIUPOKOJI
AHTpONOIreHHbIE 3KOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpOosKkocucTeMbl. buonorunueckoe
arpodKOCHCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak GakTop ycTOMUNBOCTH dKocucTeM. CoxpaHeHue OMOIOTHYECKOTO |

4.4

Vuenne B.U. Bepnanackoro o 6uocepe. ['panuiisl, coctaB u ctpykrypa 6uocdepst. Ku
Ocobennoctu O6uochepsl Kak TI0OATBHON SKOCHCTEMBI. JIMHAMUYECKOE paBHOBECHE U
KpyroBopoTs! BemiecTB 1 OMOreOXUMUYECKHE IIUKIIBI 3JIEMEHTOB (yriiepo/ia, a3oTa). 30Ha

OHOMBI CyIIH

4.5

YenoseuecTBo B Onocdepe 3emian. AHTpONOTEHHBIE U3MEHEHUs B Onocdepe. ['modanbHbI¢
OcHOBa palMOHATILHOTO YNPABIICHUS IPUPOJHBIMU PECYPCAMH U UX UCIOIb30BaHKE. Jl0

IIPUPOJBI




YYEBHO-METOJINYECKOE OBECMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

METOJIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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