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HOACHUTEJBHASA 3AIINCKA

IIpu pa3paboTke mHporpamMMbl 1O OHOJIOTUM TEOPETHUUECKYI0 OCHOBY JJISl OIpENesICHUs
MOJIXO0A0B K (OPMHUPOBAHUIO COJACpKaHUS ydeOHOro mpeamera «bHOJOTHS» COCTaBWIM:
koHnentyaibable nojoxenuss P®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IENIeH, COepiKaHus,
pe3yNbTaToB 00y4YeHUs U TPEOOBAHMIA K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, TTOJIOKEHHUS 00 001IUX
LeJAX U MPUHLUIAX, XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHEro OOLIero
obpazoBanust B Poccuiickoii ®enepauuu, a Takxke NOJOXKEHHA O crneuupuke Ouonoruu, eé
3HAYCHUU B TIO3HAHUU JKUBOU MPHUPOJIBI U 00ECTICUCHUH CYIIECTBOBAHHS YEIOBEUECKOT0 OOIIECTBA.
CornacHo Ha3BaHHBIM II0JIOKEHUSM, OIPEAETICHb OCHOBHBIE (DYHKIIMU POTPAMMBI 110 OUOJIOTUH U
€€ CTpYKTypa.

IIporpamma no Guonoruu AaéT MpeincTaBleHHE O LEsIX, 00 oOuiel cTpaTeruu oOydeHus,
BOCIIUTAHMS M PAa3BUTHS 00YYarOIIUXCSI CPEICTBAMH y4eOHOTo mpeamera «buosorusy», onpenenser
00s13aTeNbHOE TPEAMETHOE COAEPIKaHUE, €ro CTPYKTYPY, paclpeselieHue 1Mo paszeiamM U TeMaw,
PEKOMEHAYEMYIO 11OCIIe10BATEIbHOCTh N3yUeHHs y4eOHOro Marepuana ¢ y4éToM MEXIIPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKUM 00pa30BaTEIbHOIO IPOLEcca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronmxcs.

B mporpamme 1mo OMOJIOTHH TaKKe YIUTBIBAIOTCS TPEOOBAHUS K TNIAHUPYEMBIM JTHYHOCTHBIM,
METaINpeIMETHBIM U IPEIMETHbIM pe3yibTaraM oOy4yeHHMs B (POPMHUPOBAHUM OCHOBHBIX BHUJIOB
y4eOHO-1103HABaTEIbHOM  J1€ATEIIbHOCTH/y4eOHBIX JAEHCTBUM  0OydyaloUIMXCS 10 OCBOEHHUIO
coJiepKaHusi OMOJI0ru4ecKoro oopa3zoBaHusl.

B mporpamme mno Ouosorun (10-11 kmaccel, 6a30BbIi ypOBEHb) pealu30BaH IMPUHIIMII
IIPEEMCTBEHHOCTH B M3y4YeHUM Ouojoruu, Onaromaps dYeMy B HeH mIpocMarpuBaercs
HaNpaBICHHOCTh HAa DPa3BUTHE 3HAHUHN, CBA3AHHBIX C (OPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS,  [IEHHOCTHBIX  OpPUEHTAUWH  JUYHOCTH,  OSKOJIOTUYECKOTO  MBIIIICHHUSA,
MPEJCTaBICHUN O 3T0POBOM 00pa3e )KU3HHU U OEPEKHBIM OTHOIICHHUEM K OKpPYIKaIOIIeH MPUPOTHON
cpene. IloaTomy Hapsay ¢ U3ydeHHEM OOIIEOMOIIOTHYECKUX TEOpHil, a TakKe 3HAHUH O CTPOCHUU
KMBBIX CHCTEM pa3HOIO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HHUX IPOLIECCOB B
nporpaMMe 10 OHOJOTHHM YAEJNeHO BHHMaHHE WCIOJNB30BAHUIO TIOJNYyYEHHBIX 3HAHWHA B
MOBCEHEBHON KM3HH ISl PEIICHHWS TPUKIATHBIX 3a7ad, B TOM YHCIe: NPOQHIAKTUKA
HACJIe/ICTBEHHBIX ~ 3a00JIeBaHMI  YelOBeKa,  MEIUKO-TEHETUYECKOI0  KOHCYJIBbTUPOBAHMS,
00OCHOBAHHUS SKOJIOTHYECKU IeJIecCO00pa3HOro MOBEACHHUS B OKpYKAIOLIeW NPUPOIHON cpene,
aHauM3a BIUSHHUS XO3SHCTBEHHOM JEATENBHOCTH UYEJIOBEKAa HA COCTOSHHE NPUPOAHBIX H
MCKYCCTBEHHBIX DJKOCHCTEM. YCWICHHWE BHHMAHHWS K MPHUKIATHON HANPaBIEHHOCTH YYeOHOTO
npeamera «buosorus» MPOAMKTOBAHO HEOOXOAMMOCTBIO OOECIEUEHHUs! YCIOBHH JUIS peIIeHUs
OJTHOW M3 aKTyaJIbHBIX 3aJau IIKOJBHOTO OMOJOrMYecKOro oOpa3oBaHMs, KOTOpas Mpearoaraet
dbopmupoBaHHe y O0OyYaIOMMXCS CHOCOOHOCTH aJalTHPOBATHCS K HW3MEHEHHSIM JTUHAMUYHO
Pa3BUBAIOMIECTOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpeaHero oOmero oOpa3oBaHHs 3aHMMaeT BaxHoe MecTto. OHa
obecrieunBaeT (OpMHpOBaHHE Yy OOydYaroImUXcs MpPEJCTaBICHUA O HAY4YHOH KapTHHE MUpa,
pacmmpsier U 00001IaeT 3HaHUS O )KUBOH NpUpoje, e€ OTIMYUTEIFHBIX MPU3HAKAaX — YPOBHEBOM
OpTaHW3allMi M DBOJIOIUH, CO3AET YCIOBUS JUIA: TO3HAHWS 3aKOHOB JKHUBOW TPHPOIHI,
¢dbopmupoBaHus (QYHKIIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M Oe3omacHoro obpasza
KHU3HH, YKOJIOTHUECKOTO MBILIUIEHUS, IEHHOCTHOT'O OTHOIIECHUS K KUBOM MPUPOJIE U YETOBEKY.

Bosbmoe 3HadeHne OMOJIOTHS MMEET TaKXKe JUIsl PEIICHUsT BOCITUTATEBHBIX U Pa3BUBAIOIINX
3a:ad cpeaHero oO0Iero o0pa3oBaHWs, CONMATM3AIMU oOydaromuxcs. M3ydenue Owomoruu



obecrieynBaeT yciaoBUsS IS (OPMHUPOBAHHS HMHTEIUICKTYalIbHBIX, KOMMYHHKAIIMOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYphI, CHOCOOCTBYET HHTETPALUU OHOIOTUYECKUX
3HAaHUI C MPEJACTABICHUAMHU W3 APYIHX YUEOHBIX NPEIMETOB, B YAaCTHOCTH, (U3UKH, XUMUU U
reorpaguu. Ha3BaHHbBIC TOJNIOKEHHsI O TpeaHAa3HAuYCHWH Y4eOHOro mnpenmera «buomorus»
COCTaBHJIM OCHOBY JJIsl OIIPENICIICHUS MTOJX0JI0B K OTOOPY M CTPYKTYPUPOBAHUIO €T0 COJCPIKAHUS,
MPEJCTABJICHHOTO B IPOrpaMMe 10 OHOJIOTHH.

Otb6op comepkanus ydeOHOro mpenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3UIHMK KYJIbTYPOCOOOPAa3HOTO TOJXO0/a, B COOTBETCTBUU C KOTOPHIM OOY4YarOUIHecs IOJDKHBI
OCBOWTH 3HaHUS W YMEHHS, 3HAYMMBbIC i1 (OPMHPOBAHUS OOIIEH KYJIBTYpBI, ONPEICIISIONINE
aJIeKBaTHOE TIOBEJCHHE 4YeNOBEKa B OKPYXKAWOIIEH NpPUPONHONW cpeae, BOCTpeOOBaHHBIC B
MOBCEHEBHON >KM3HU M MPAKTHUECKOW AesTenbHOCTH. Ocoboe MEecTo B ATOM CHUCTEME 3HAHMM
3aHUMAIOT AJIEMEHTHI COJICPKAHUsI, KOTOPBIE CITY)KAaT OCHOBOM Jisi (POpMUPOBAHUS TIPEICTABICHUN
O COBPEMCHHOH €CTECTBEHHO-HAYYHON KapTHHE MHUpPa W IIEHHOCTHBIX OPHUEHTAIMSAX JIMYHOCTH,
CHOCOOCTBYIONINX T'YMaHU3AIUKA OMOJIOTHIECKOT0 00pa3oBaHUsI.

CTpyKTypyUpOBaHUE COJACP)KaHMUs Y4EOHOro Marepuaja B MpOrpaMMe IO OHOJIOTHH
OCYIIECTBICHO C YY4ETOM MPUOPUTETHOrO 3HAYCHUS 3HAHUH 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
KUBOW TIPUPOJIBI, O €€ YPOBHEBOU OpraHU3aIMy U YBOJIOIMH. B COOTBETCTBHH C 3THM B CTPYKTYpE
yqe6H0r0 npeamera «buomorus» BBIJACJICHBI CIICAYIOIIUC COACPKATCIbHBIC JIMHUM! «bnoiorust xak
Hayka. Meroapl HaydyHOro mo3HaHus», «KieTka kak Ouosormyeckas cucreman, «Opranusm Kak
ouosiornyeckas cucrteman, «CrucreMa u MHOT0OOpa3ue OPraHuvIecKoro MUpay, « IBOJIOLHS JKUBOH
MPUPOJIBD), «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Ilenp w3yueHuss ydeOHOro mnpeamera «buomorus» Ha 0a30BOM ypOBHE — OBJIAJICHHC
00yYaroIUMUCS 3HAHUSIMUA O CTPYKTYPHO-(YHKIIMOHATIBHON OpraHU3alluH )KUBBIX CHCTEM Pa3HOTO
paHra v MpruoOOpETCHUE YMEHUI MCIIOIB30BATh ATH 3HAHUS JJIsi TPAMOTHBIX JICHCTBHI B OTHOIICHUH
00BEKTOB JKUBOI MIPUPOJIBI U PEIICHUS PA3IMYHBIX KHU3HECHHBIX MPOOIICM.

JlocTmkeHne Ienu wu3ydeHus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM ypoBHE
o0ecrieurBaeTCs pelIeHuEeM CIeTYIONUX 3a1au:

OCBOCHHE O0YYArOIIUMUCS CUCTEMbI 3HAHUW O OMOJOTMYECKHX TEOPHSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIaX, CIYKAIIMX OCHOBOW Ui (POPMUPOBAHUS TPEACTABICHUIN
0 eCTeCTBeHHO-Hay‘IHOﬁ KapTUHC MHUpa, 0 METOJaX HAYYHOI'O IMO3HaHUA, CTPOCHUU, MHOFOO6pa3I/II/I
A OCOOEHHOCTSX JKUBBIX CHCTEM Pa3sHOTO YpPOBHA OpraHU3aluy, BbIAAIOIINUXCA OTKPBITHAX H
COBPEMEHHBIX HCCIICJIOBAHUSAX B OMOJIOTHH;

dbopmupoBaHre y OOYYAIOMIMXCS TO3HABATENBHBIX, WHTE/UICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEN B Mpoliecce aHalu3a JAAHHBIX O MyTSIX Pa3BUTUS B OMOJIOIMM HAy4YHBIX B3IJISJIOB,
MJIeH ¥ TIOJIXO/I0B K U3YYEHHUIO )KMBBIX CUCTEM PA3HOI'O YPOBHS OPraHU3aLNH;

CTaHOBJICHUE y O0yUarOIIUXCsl 00IIel KyIbTYpbl, QYHKIIMOHAILHOW TPAMOTHOCTH, Pa3BUTHE
YMEHUH OOBSACHATh U OICHUBATH SBJICHUS OKPYXKAIOIIErO MHpa YXHUBOW MPUPOIBI HA OCHOBAaHWUHU
3HAHUU U OTbITA, MOJYYEHHBIX IPU U3YYEHUU OMOJIOTHH;

dbopmupoBaHre y OO0ydYalOMMXCS YMEHUW WUIIOCTPUPOBATh 3HAYEHHWE OMOJOTHYECKHUX
3HaHUM B MPAKTUYCCKON JCATEIBHOCTH UEJIOBEKA, PA3BUTHU COBPEMEHHBIX MEIUIIUHCKIX
TEXHOJIOTUH U arpoOHMOTEXHOJIOTHIA,

BOCIIUTAHUC Y6C)K)IéHHOCTI/I B BO3MOXHOCTH IIO3HAHHUS YEJIIOBEKOM >KHUBOU IIpUpoakl,
HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMIOACHUS 3TUYECKHX HOPM MPHU MPOBEICHHUU
OMOJIOTHYECKHUX MCCIICIOBAHUM;

OCO3HAHHME I[CHHOCTH OWOJIOTMYECKUX 3HAHUN JUISl TOBBIIICHUS YPOBHS 3KOJOTHUECKOU
KYJIbTYpBbI, 1151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



MPUMEHEHUE MPHOOPETEHHBIX 3HAHUNW M YMEHUW B MOBCEJIHEBHOM >KU3HHM [JISl OLIEHKU
MOCIEACTBUM CBOCH JAESITETPHOCTH IO OTHOIICHHIO K OKPYXKAlIIel cpeae, COOCTBEHHOMY
3J10pOBBI0, 000CHOBaHME U COOIOACHNE MeP MPODUITAKTUKH 3a00IeBaHUH.

B cucreme cpennero obmiero obpaszoBanusi «buonorus», uzydaemasi Ha 0a30BOM YpPOBHE,
ABIIAETCS 00s3aTeNbHBIM Y4YeOHBIM TPEIMETOM, BXOIALIMM B COCTaB MpEeAMETHON o0nactu
«EcTecTBEHHO-HAYyYHBIC MTPEIMETHIY.

Jyis u3ydenus 6uonoruu Ha 6a30BOM YpOBHE CpPEIHEro 00IIero o0pa3oBaHusi OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemo), B 11 kitacce — 34 vaca (1 gac B Hezelro).

COJEP/KAHUE OBYYEHUA

10 KJTACC

Tema 1. Buosorusi kKak Hayka.

buonorus kak nHayka. CBs3b OHONOTMU C OOIIECTBEHHBIMH, TEXHMYECKUMHU H IPYTUMU
€CTECTBEHHBIMH HaykamH, Quiocoduei, ITHUKOH, SCTETUKOM u mpaBoMm. Ponp Ouonoruu B
(dbopMUpOBaHUM COBPEMEHHOM HayuHOI KapTUHBI Mupa. CucTeMa OMOJIOTHYECKUX HaYK.

MeTtoabl TIO3HAHUS XKUBOW NMPHPOJBI (HAOIIOACHUE, HKCIIEPUMEHT, ONKCaHHe, W3MEPEHHE,
KJIacCCU(UKALINS, MOJISTHPOBAHKE, CTATUCTHUYECKAss 00pabOTKa JaHHBIX).

JdeMmoHcTpamum:

[Hoptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

TaOmuis! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBON PUPOJIBI».

JlaGopaTopHble M IPaKTHYeCKUEe padoThI:

[Ipaktuueckass pab6ora Ne 1. «Mcmonb3oBaHWE pa3IUYHBIX METOAOB TMPU H3YYCHHUH
OMOJIOTHYECKHX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALMA.

JXKusble cuctembl (OMOCUCTEMBI) KaK IpeaIMeT n3ydeHust ononoruu. OTIn4Me KUBBIX CHCTEM
OT HEOPTaHUYECKOHN MPUPOIBIL.

CpoiictBa OmocucteM U HMX pa3HooOpazue. YpPOBHHM OpraHu3alul  OHMOCHUCTEM:

MOJIEKYJISIPHBIH, KJICTOYHEBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUOBOM,
9KOCUCTEMHBIH (OMOreo1eHOTHYECKHI ), OOoChepHBbIil.

JdemoncTpanum:

Tabmuier w1 cxembl: «OCHOBHBIE TPU3HAKH KU3HW», «YPOBHU OpraHU3aldd >KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens mosekyinsl JJHK.

Tema 3. XumMH4eCKHil COCTaB U CTPOCHHE KJICTKH.

XHUMHUYECKUN COCTAB KJIETKH. XMMHYECKUE DJIEMEHTBI: MAaKpOIJIEMEHTbI, MUKPOIJIEMEHTHI.
Bona u MmuHepanbHbIE BEIIECTBA.

OyHKIMH BOJBI U MUHEPAIBbHBIX BelleCTB B KieTke. [loanepxanne ocMoTHueckoro 6anaHca.

benxu. CoctaB u crpoeHune 6enkoB. AMUHOKHCIOTBI — MOHOMeEpHI OenkoB. HezameHuMele 1
3aMEHUMbIE AMUHOKHCIOTHl. AMHUHOKUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPbI O€IKOBOI MOJEKYIIBI
(mepBuUYHasi, BTOPUYHAsA, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMUMUYECKUE CBOMCTBA OEIKOB.
buonoruueckue GpyHKIuu 6EIKOB.



®depmeHTB — Ouonormveckue katanm3aTtopbl. CTtpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyoctpatHas  crnemuduuHocte.  Kodepmentsl.  Butamunsl.  Omnnuust  (GepMeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYrneBoasl: MOHOcCaxapuIsl (IH0K03a, pubo3a M J1e30Kcupub03a), aucaxapuisl (caxaposa,
JAKTO3a) W HoJucaxapuabl (Kpaxmaj, IJIMKOTeH, Leiuirono3a). buonormdeckue (yHKuuu
YIJIEBOJIOB.

Jlumuapr:  Tpurmuuepunsl,  ¢ochomunuapl, crepounsl.  'mapoduiabHO-THAPOGOOHBIE
cBolicTBa. buonornueckne QyHkuuu aunuaoB. CpaBHEHHE YITIEBOJIOB, OEIKOB M JIMIHIOB Kak
HCTOYHUKOB DHEPIHUH.

Hykneunosbsie kucnotel: [JHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCJIOT.
Crpoenue u Gpynkiun JJHK. Crpoenue u ¢pynkunu PHK. Bunet PHK. AT®: crpoenue u ¢pyHkuuu.

[MuTonorus — Hayka o kierke. Kietounas teopust — npuMep B3auMOAENHCTBUS ujiel U (pakToB
B HAyYHOM ITIO3HAHUU. MeToabl U3ydeHUs KIETKU.

Knerka xak nemoctHas xuBas cuctema. OOIIMEe NPU3HAKK KIETOK: 3aMKHYTas HapyXHas
memOpana, monekynbl JJHK kak reneTnueckuii anmapar, CHCTeMa CHHTe3a OeKa.

Tunbl  kiIeTOK: JykapuoTuyeckas U Impokapuotuueckas. (OCOOEHHOCTH  CTPOCHMS
npokapuoTuyeckoi kieTku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapUOTHYECKOH KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAJIUKC, UX (YHKIUH.
[Inazmatnueckas wmemOpaHa, e€ cBoiictBa u ¢yHkuu. llutomnazmMa u €€ OpraHou[IbI.
OnnomemOpanHble opranousl kietku: OIIC, anmapat 'ombaku, nuzocomsl. IloayaBTOHOMHBIE
OpraHoubl KJIETKU: MUTOXOHJAPUH, uacTuabl. [Iponcxoxnenne MUTOXOHIpUM U 1uiacTua. Bumabl
wiactug. HememOpaHHble OpraHouabl KJIETKU: PUOOCOMBI, KIETOYHBIH LEHTP, LEHTPHOIH,
PECHUYKH, KIyTUKU. DyHKINN OPraHOUAOB KIETKU. BKitoueHus.

Snpo — peryasTopHblii LeHTp kineTku. CTpoeHue sjpa: saepHas 000s104Ka, KapHOIula3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoncTpanum:

IToptpersr: A. JleBenryk, P. I'yk, T. [lIsann, M. Illnelinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XUMUYECKUX  JJIEMEHTOB B HEXHUBOW  MPHUPOAE»,
«Pacnpenenenne XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIE».

Tabmuupr u cxemsl: «llepuoguueckas TalOnMIa XMMHUYECKMX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNbl BOAb», «bruocunTes Oenka», «CTpoeHne MojeKkyibl Oenka», «CTtpoeHue (epmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenue monekynsl AT®», «CTpoeHne 3ykapuoTHUECKOM
KieTkn», «CTpoeHue >KHUBOTHOM KIETKH», «CTpO€HHE pacTUTEIbHOW KIeTKn», «CTpoeHue
IIPOKAPUOTHUYECKOM KIIETKW», «CTpoeHNnE Aapa KIETKN», «Y TIEBOIABD, «JIMmuIbD.

O6opynoBaHHWe: CBETOBOW MHKPOCKON, OOOpYIOBaHHWE ISl TPOBEICHUS HAOIIOICHUH,
U3MEpEeHUl, HKCIEPUMEHTOB, MHUKpOIMpENapaTbl PacTUTEIbHBIX, XUBOTHBIX M OaKTepHaTbHBIX
KJIETOK.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlabopaTopHass padota Ne 1. «M3ydeHme KaTaaTUTUYECKON aKTHBHOCTH (hepMEHTOB (Ha
MpUMepe aMUJIa3bl WIK KaTajaa3bl)y.

JIaGoparopnas pabora Ne 2. «/3yueHne cTpoeHus KJIETOK pacTeHUH, JKUBOTHBIX U OakTepuit
10/ MUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENaparax 1 X ONHUCAHUE.

Tema 4. ’KuzHenesATeJIbHOCTh KJIECTKH.



OOmeH BemecTB, WM MEeTa0oIu3M. AcCUMUIIAINA (TUTACTHYECKUH OOMEH) U JTUCCUMUITSIIUS
(oHepreTuyecknii OOMEH) — JBE CTOPOHBI E€AMHOTO Ipolecca Mmerabonu3ma. Poib 3aKOHOB
COXpaHEHHMS BEIIECTB M SHEPTHH B IOHUMAHUU METa00IM3Ma.

Tunbel oOMeHa BemiecTB: aBTOTpO(dHBIA M rerepoTpodHbii. Poas ¢epmeHTOB B 0oOMEHe
BEILECTB U MIPEBPAILICHUHU YHEPTUU B KIIETKE.

dorocunre3. CBeroBas u TemHOBas a3l  (orocuHTeza. Peaknmuu QorocunTesa.
OddexTuBHOCTE hoTOCHHTE3a. 3HAUeHUE (DOTOCHMHTE3a JUIS KU3HU HA 3emiie. BrusHue ycinoBuit
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHUH.

XeMocHuHTe3. XEMOCHUHTEe3Uupymlre OakTepuu. 3HAYeHHE XEeMOCHHTe3a [UIsl KU3HU Ha
3emue.

DOHepreTudyeckuii 0OMeH B KieTke. Paciienienne BemecT, BbIACICHHE U aKKyMYJIMPOBaHUE
SHEPrUM B KIETKE. OTambl 3HEpreTudeckoro oOMmeHa. [ nmkonus. bpoxkeHwe u ero BUABL
Kucnoponnoe oxucinenue, Wik KiIeToyHoe JbixaHue. OxuciautensHoe ¢GochopriinpoBaHue.
D PeKTUBHOCTD IHEPTETHUECKOTO OOMEHA.

Peakuuu wmarpuuHoro cunre3a. ['enernueckas wunpopmanus u JHK. Peanuzauus
IreHEeTHYeCKON WH(opManuu B KiIeTKe. ['€HeTHMYeCKHMi KOJI M €ro CBOWCTBA. TpaHCKpUIIIUS —
matpuuHblii cuHte3 PHK. Tpancnauus — O6uocunte3 Oenka. Dramsl TpaHcusuuu. KonupoBaHue
aMHHOKHUCIIOT. Pons pubocom B OnocuHTe3e Oernka.

Hexnerounsie ¢popmbl xu3HU — BUPYCHL. McTopust oTkpbiTHs BupycoB (. 1. ViBaHOBCKMIA).
OcoOeHHOCTH CTpPOEHHUsI W IKU3HEHHOro IHHKiIa BHpycoB. baktepuodaru. bonesnu pacteHui,
KUBOTHBIX U YEJOBEKa, BbI3bIBaeMble BHpycamu. Bupyc ummyHopedummura yenoexka (BUY) —
Bo30yautens CIIM/la. OOpatHas TpaHCKpHIIHWs, peBepTaza W uHTerpasa. IIpodmnakruka
pacnpocTpaHEeHHUs] BUPYCHBIX 3a00J1€BaHUIA.

JdemoHcTpamum:

[Toptpetsr: H. K. Konsuos, 1. . UBanoBckui, K. A. Tumupszes.

Tabnuubl u cxembl: «Tunel nutanus», «Metadbonuzmy, «MUTOXOHIPUI», « IHEPTETUUECKUI
oOMen», «Xnopomnacty, «Porocunresy», «Ctpoenne HK», «CtpoeHne um (QpyHKIMOHUpOBaHUE
reHa», «Cunte3 Oenka», «l'eHetnueckuil kom», «Bupyce», «bakrepuodparn», «CrpoeHue u
*u3HeHHbIH 1ukn Bupyca CIIMa, 6akrepuodaray, «Pemmukanms JTHK».

Ob6opynoBanue: Moaenu-anmukanuu «Yapoenne JHK u Tpanckpunmus», «buocuHTes
oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHE H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounblii LMK, WMAM JKU3HEHHbIM LMK KieTku. MHTepdasza u mwurto3. IIpoueccsl,
nporekaomue B uHTepdaze. Perumkanms — peaxuuss matpuyHoro cunreza JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIN Ha0oOp — KapuoTUN. JIUIUIOMIHBIM W TalJIOUIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuabl. L{uTONMOrHMUECKHE OCHOBBI PA3MHOXKEHUS W WHAWBUIYAIBHOTO pPa3BUTHUS
OpPraHHU3MOB.

Jenenne knetkn — Muto3. Cragun muto3a. [Iponeccel, mpoucxoadiuye Ha pa3HbIX CTagUsAX
MHTO3a. BHOJIOrMYeCKuil CMBICT MUTO3A.

[Iporpammupyemasi rudesb KJIETKU — aloITo3.

®opMbl pa3MHOXKEHHS OpPraHU3MOB: Oecrosioe U mojoBoe. Buasl 6ecronoro pa3MHOXKEHUS:
JielIeHue HaJBOE€, IMOYKOBAaHWE OJHO- M MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHUE, BETETaTHUBHOE
pa3MHO)eHHe. VICKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JIJIS CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINUHUS OT OECIOI0ro.

Meiio3. Cramuu wMeioza. Ilpoueccsl, mpoucxondiive Ha craausx Menosa. [loBenenue
XpoMocoM B Mero3e. KpoccuHrosep. bronorndecknii CMbIC M 3HAYEHUE MEN03a.



I'amerorenes — mporecc oOpa3oBaHUs IMOJIOBBIX KJIETOK Y YKUBOTHBIX. ll0JIOBBIE JKene3bl:
CeMEHHUKM U sSu4HUKU. OOpa3oBaHME M pa3BUTHE IOJIOBBIX KJIETOK — ramer (CrepMaTo30HI,
AWLIEKJIETKa) — coepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHMS  SIMLIEKIETOK U
cnepmato3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanpHOE pa3BuTHE (OHTOTeHE3). DMOPHOHATILHOE pa3BUTHE (AMOpHOTEHe3). DTarbl
SMOPHOHAILHOTO PAa3BUTHSA y MO3BOHOYHBIX >KMBOTHBIX: JPOOJIEHHE, TacTPYJSALUs, OPraHOTeHEs.
[ToctamOproHansHOE pa3BUTHE. THUIBI TOCTIMOPUOHATIBHOTO PA3BUTHS: MpPSAMOE, HEMpsSMOe
(muunHOYHOE). BnusiHue cpeapl Ha pa3BUTUE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIC BbBI3BIBATH
BpPOX/IEHHBIE YPOJCTBA.

Poct u pa3zButue pacreHuil. OHTOreHe3 IBETKOBOIO PAaCTEHUS: CTPOEHUE CEMEHHU, CTaJuu
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuipr u cxembl: «DopMbl pPa3MHOXKEHUS OPraHU3MOBY», «/[BoitHOE OIIOJOTBOpEHHE Y
LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHHE pacTeHUi», «JleneHue kiueTku OakTepuii»,
«CTpoeHHe MOJOBBIX KIETOK», «CTpoeHHe XpOoMOCOMbI», «KierouHbli Hukim», «Permkanus
JAHK», «Muto3», «Meito3», «lIpsiMoe u Henpsimoe pa3BUTHE», «I'aMeToreHe3 y MIIeKOIMUTAIOIIUX U
yesoBekay, «OCHOBHBIE CTaJIMM OHTOI'€HE3a».

O6opynoBaHue: MHUKPOCKOI, MHKpoIrpenapaTsl «CrepMaTo30Ubl  MIIEKOIUTAIOLIETO»,
«Slitnexnerka miekonurarouero», «Kapuokunes B KjeTKax KOpEIIKa JIyKa», MarHUTHas MOJEIb-
anruiikanus «Jlenenue kinetku», moaens JJHK, monens meradasHoit XpoMOCOMBL.

JlabGoparopHble U NpaKTHYecKue padoThbl:

JlaboparopHast pabora Ne 3. «HaGnroneHne MuTo3a B KIETKaX KOHYMKA KOpEIIKa JyKa Ha
rOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopuass pabotra Ne 4. «M3ydeHue CTpOEHUS TMOJOBBIX KIETOK HA TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer w 3agaum reHeTukH. Vcropusi pa3BUTHS TE€HETHKHA. Poib UHUTOIOTMH U
SMOPHOJIOTUN B CTAHOBJIEHUM T'€HETHKH. BKiax poccuilckux M 3apyOeXHbBIX YUYEHBIX B pa3BUTHE
TEHETUKU. MeToapl TEeHeTHUKH (THOPUI0JIOTUYECKUN, IMTOT€HETHYECKUH, MOJEKYISIpHO-
reHetnyeckuit). OCHOBHbIE T'€HETHYEeCKHe MOHATHA. ['eHeThueckas CHMBOJIMKA, MCHOJb3yemas B
CXEMax CKpEeIIMBaHMI.

3aKOHOMEPHOCTH  HAcCleI0OBaHWs  IPU3HAKOB,  ycTaHoBieHHble [.  Mennenem.
MoHorubpuiHoe CKpelmuBaHue. 3aKOH eIuHo0Opa3usi TMOpuoB nepBoro nokojeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paclllelUIeHHs] Mpu3HakoB. ' unore3a yuctorel ramer. [lonHoe u HemoiaHOe
JOMHUHHPOBAHHUE.

JurnOpunHoe  CKpellMBaHHE. 3aKOH  HE3aBHCHMOIO  HACJEJOBAaHUS  IPU3HAKOB.
[{uToreHeTHUECKUE OCHOBBI JAUTHOPHIHOTO CKpPEIIMBAHMA. AHAJIM3HMPYIOLEe CKpelUBaHHeE.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJIsl ONIPeIeIeHHsI TEHOTUIIAa OCOOU.

CuernieHHoe HacneioBaHue mnpuszHakoB. Pabora T. Moprana 1o CHEIUVIEHHOMY
HacJIeJ0OBaHMIO TeHOB. Hapylenue cuenieHus reHoB B pe3yibTaTe KpOCCUHIOBEPA.

XpOMOCOMHAs TEOpUsI HACJIEICTBEHHOCTHU. | eHETHUECKHE KapTHl.

I'eneTnka mona. XpoOMOCOMHOE OIpEAEIICHHE MOoJa. AYyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHble opranu3Mbl. HacnenoBanne npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

N3meHunBoCTh. BHbl N3MEHUMBOCTH: HEHACIEACTBEHHAs U HaclleACTBEHHas. Posb cpensl B
HEHACJIe/ICTBEHHOH  M3MEHYMBOCTH.  XapaKTepUCTUKA  MOAU(UKAIMOHHOW  HM3MEHYHMBOCTH.



Bapuanuonssiii pan u BapuanmoHHas kpuBas. Hopma peakuum npusHaka. KonuuecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOopMa peaknuu. CBOHCTBAa MOAU(PUKANIMOHHON N3MEHUNBOCTH.

HacneacTBennas, wiaum TeHOTUNHUYECKAs, M3MEHYMBOCTh. KOMOMHATHBHAasT H3MEHUYUBOCTb.
Meiio3 ¥ TMONOBOM mMpolecCc — OCHOBAa KOMOMHATHBHOM HW3MEHYHMBOCTU. MyTallMOHHAs
u3MeHuuBoCTh. Kitaccudukanus MyTaluii: TeHHble, XPOMOCOMHBIe, TreHOMHble. Yactota u
MpPUYMHB MyTanuii. MyTtareHHble (aKkTOpbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIEACTBECHHON
n3MenunBocty H. U. BaBuiosa.

BuesaepHas HacIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka wuyenoBeka. Kapuotun yenoBeka. OCHOBHbIE METOAbl TE€HETHUKH YEJIOBEKa:
TCHEAJIOTUYCCKUI,  OJIM3HENOBBIN,  [UTOTCHETUYCCKHH,  OMOXMMHYECKHH,  MOJEKYISIPHO-
reHernyeckuii. COBpPEMEHHOE OIpeleJeHUE TEHOTUIIA: IIOJIHOTEHOMHOE CEKBEHHUPOBAHHUE,
TFeHOTUIIUPOBaHUEe, B TOM uucie ¢ nomoinsio [IIP-ananu3a. HacneacrBennnle 3a0osieBaHUS
YesloBeKa: TeHHbIe 00JIe3HU, 00JIE3HH C HACJIECTBEHHON MPEIpacloioKeHHOCThIO, XPOMOCOMHbBIE
0one3nu. ComaTuyeckue M reHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIETKU. [IpUHIUIIBI 310pOBOTO
oOpa3a KW3HHW, IWUATHOCTUKH, MPOQPWIAKTHKH M JICYCHUS TCHETHYECKUX Oosie3Hei. Memuko-
F€HETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAYEHHWE MEIULMHCKOM TIE€HETUKH B MPEJOTBPALICHUU U
JICYEHUHU TeHETUYEeCKUX 3a00JIeBaHUI YETIOBEKa.

JdemoHcTpaumnu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yersepuxos, H. B. Tumodees-
Pecosckuit, H. 1. BaBumos.

Tabmuier u cxembl: «MOHOTHOPUAHOE CKPEIIMBAaHUE U €ro IIUTOT€HETHYECKas OCHOBAY,
«3aKOH pacCIIEIJICHUS M €r0 [IUTOTeHETUYECKass OCHOBAY, «3aKOH YUCTOTHI raMeTy, «urubpumanoe
ckpeuBanue», «lluTOomOrMUecKkne  OCHOBBI  TUTHOPUIHOTO  CKpeIIMBaHUs»,  «Meio3y,
«B3anmojielicTBHE ajueNIbHBIX T€HOBY, «l €HeTUUeCKue KapThl PACTEHUH, )KUBOTHBIX U YEJIOBEKA,
«l'eneTuka mnona», «3aKOHOMEPHOCTH HACIEAOBAaHUs, CUEIUIEHHOTO C mojom», «KapuoTumsl
YellOBEeKa W KUBOTHBIX», «BHIbI W3MEHUMBOCTHY, «MoOAM(PUKAMOHHAS H3MEHYUBOCTHY,
«HacnenoBanue pesyc-haktopay, «I'eHeTHKa rpynm KpoBu», «MyTallMOHHAsE U3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-anmiukanun «MoHoruOpugHoe CcKpemuBaHue», «HemomHoe
JOMUHUpOBaHUE», «/luruOpuanoe ckpemBaHuey, «llepekpécT XpoMocOM», MHUKPOCKON U
Mukponpenapar «Jpozodpuna» (Hopma, MyTanuu (opMbl KpbUIEB M OKpacKu Temna), repoapuit
«I'opox MOCEeBHOW.

JlabopaTopHbie H IPaKTHYeCKHe PadoThI:

JlaboparopHast pa6ora Ne 5. «/3yueHue pe3ynbTaTOB MOHOTHOPUAHOTO U JUTHOPUIHOTO
CKpeNIMBaHus Y AP030(UITbI Ha TOTOBBIX MUKPOIIPEIapaTax.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoAuUKAIMOHHOW W3MEHUYMBOCTH, MOCTPOEHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBO».

Jlabopatopnass pabGora Ne 7. «AHamu3 wMyTauuid y JApo30QHIBI Ha TOTOBBIX
MHUKpOIIpenapaTax.

[IpakTuueckas padora Ne 2. «CocTaBieHue 1 aHaIu3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HaykKa M MPOLECC. 3apOKJICHUE CeNeKUMH U Jomectukanus. Yuenue H. .
BaBunoBa 0 1eHTpax TPOUCXOXKIEHUS W MHOTO00pa3usi KyJbTYpHBIX pacTeHui. LleHTps
MIPOMCXOXKACHUS TOMAITHUX JKUBOTHBIX. COpT, TOPO/Ia, IITAMM.

CoBpeMeHHbIE METONBI CeleKIuUu. MaccoBBIi M WHIMBUAYAIBHBI OTOOPHI B CEIEKIIUU
pacteHuii U KUBOTHBIX. OlLIEHKa dKCTEpbepa. BIM3KOpOICTBEHHOE CKpEIIMBaHWE — WHOPHIMHT.
Uucras nuausa. CkpenuBaHue YMCTHIX JIMHUHA. ['eTepos3uc, winm rudpuaHas cuia. HepoacrBeHHoe



CKpellrBaHue — ayTopuauHr. Otaanénnas rudpuausanus u e€ ycrnexu. MickyccTBeHHbIN MyTareHes
Y TIOJTy4eHHUE MOJUILIONI0B. JIOCTUKEHHUSI CENEKIINU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAas WHXKEHEpUsA. ITambl CO3AaHUS
pekomOunantHo JIHK wu Tpancrenneix opranusmoB. Kierounas wmkeHepus. Kietounsie
KYJIbTypbl. MUKpPOKIIOHAJIbHOE pPa3MHOXKEHUE pacTeHui. KioHMpOBaHHWE BBICOKOIPOIYKTHUBHBIX
CEJIbCKOXO3SMICTBEHHBIX OPraHU3MOB. OKOJIOIMYECKME U J3Thueckue npodiembl. MO -
TCeHETUYECKU MOTU(DUIIMPOBAHHBIC OPTaHU3MBI.

JeMoHcTpanuu:

[Toptpetsr: H. U. BaBuinos, U. B. Muuypun, I'. . Kapneuenko, M. @. lBaHoB.

Tabmumer u cxembl: kKapta «lleHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3wsi KYJIBTYPHBIX
pacteHuit», «llopoabl HOMalIHUX >KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHMiD», «OTaanéHHas
rubpunmzamus», «Paboter akamemumka M. @. MHWeanoBay, «llomumionaus», «OOBEKTHI
ouorexnonorun», «Kierounele KynpTypbl M KJIOHHUpOBaHHE», «KOHCTpyHpoBaHUE U NEpPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MYJSDKA IUIOJOB M KOPHEIUIONOB JUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CelbCKOX035ICTBEHHBIE PACTEHUS».

JlaGopaTropHble H NpaKTHYecKue padoThbl:

Okckypceusi «OCHOBHBIE METOJBI M JIOCTHIKCHHUSI CEJICKIUU PACTEHUW W KUBOTHBIX (HaA
CCJICKIIMOHHYIO CTAHIMIO, IJICMCHHYIO (epMy, COPTOHCIBITATSIBLHBI y4acTOK, B TEIIMYHOE
XO035ICTBO, JTa0OpATOPHUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoaronHOHHAA OHOJIOTHA.

[IpennocslIku BOZHUKHOBEHUS 3BOJIOLMOHHON TEOPUH. DBOJIIOLMOHHASA TEOPUS U €€ MECTO
B Omosioruu. BrimsiHue SBOTIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYTHX HAYK.

CaunerenbcTBa 3BotoLMH. [laneonTonornyeckue: nmocaea0BaTeIbHOCTh MOSBICHHS BUJOB B
MAJICOHTOJIOTUYECKOH JIeTonucH, epexoiHble GpopMbl. broreorpadguueckue: cXoacTBo U pa3nuune
¢bayH 1 prop MaTEpUKOB ¥ OCTPOBOB.

OMOpPHOIOTHYECKHE: CXOJICTBA W DPA3NIU4YUs AMOPHUOHOB pPa3HbIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTEIIbPHO-AaHATOMUYECKHE: TOMOJIOTHMYHBIE, aHAJIOTM4YHble, pYJUMEHTapHblE  OpraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX
MeTa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtoruonHas teopust Y. Jlapuna. Ilpeanoceuiku BO3HUKHOBEHHS JapBHHU3MA.
JIBU>KyIIME CUITBI SBOTIOLUH BUIOB 10 JlapBUHY (M30BITOYHOE pa3MHOKEHUE ITPH OTPAHUYEHHOCTH
pecypcoB, HeollpeiesIEHHas U3MEHYHBOCTh, 00pb0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBINH 0TOOD).

Cunternyeckas teopus Bostorun (CTI) u e€ 0CHOBHBIE OJOKEHHUS.

MuxkposBomtorus. [Tomynsus Kak eTuHUIa BUIa U BOJIOLUY.

JBuwxymue cuiabl ((pakTopbl) 3BOJIIOLMU BHUJIOB B MNpupoje. MyTalMOHHBIA Mpolecc U
KOMOWHATHBHAs U3MEHUYMBOCTh. [loNMysIIMOHHBIE BOJIHBI U Apeiid reHoB. M30msamust 1 MUrpanus.

EcrecTBeHHBII 0TOOp — HaNpaBISIOMUI (akTOp IBOIOINH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OpraHU3MOB KaK pe3ynibTaT 3BoMoNuH. [IpuMepsl npucnocoOiaeHuit y
Opranu3MoB. ApoMop(}o3bl U UIMOAIANI TAIIH.

Bun wu Bumoo6OpazoBanue. Kpurepunm Buzma. OcHOBHBIE (QOpMBI  BUA000pAa30BaHUS:
reorpaguueckoe, 3K0JI0rHYecKoe.



MakposBomtonst. Popmbl  3BOSIOLUM:  (UIETHYECKasi, JAMBEPreHTHAs, KOHBEPreHTHas,
napaensHas. HeoOpaTumMocTh 3BOMIOLNN.

[IpoucxoxkaeHue OT HeCeUUaIu3upOBaHHBIX IpeakoB. [Iporpeccupyromas crenuanu3anys.
AnanTuBHas paauanys.

JdemoHcTpaumnu:

Iloprpersr: K. Jlunne#t, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. Bbap, O.
I'exkensb, @. Mrosnep, A. H. CeBeprios.

Tabnuup! u cxemsl: «Pa3BUTHE OpraHMYECKOro MHupa Ha 3emiie», «3apobIlIi 03BOHOYHBIX
AKHUBOTHBIX», «ApxeonTtepukc», «DopMbel 00ppOBI 3a cyliecTBoBaHUE», «EcTecTBEHHBIN 0TOODPY,
«MHorooOpa3ue CcoOpToB pacTeHmit», «MHoroodpasue mOpPOA >KUBOTHBIX», «llomymsmumy,
«MyTanoHHasi U3MEHYHMBOCTBY, «Apomopdosel», «Mnmoamanramumn», «OOmas aereHepanus»,
«JIBmxyiue cuibl 3Boaonun», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay, «boprba 3a
cymectBoBaHuey», «lIpucnocobieHHOCTs opraHu3MoBy», «l'eorpaduueckoe BHI000pa3oBaHUEY,
«KOJIOTHYECKOE BUI000PA30BAHUEY.

O6opynoBaHMe: KOJUIEKLHUS HACEKOMBIX C pa3jIMYHbIMH TUIIAMHU OKPAacKu, HabOp IJIOIOB U
ceMsH, Koyuiekius «lIpumepsl 3allUTHBIX MPUCIOCOOIEHUN y KUBOTHBIX», MOjelb «OCHOBHbIE
HampaBJIeHUs 3BOIIOIMNY», 00bEMHAs MozieNb «CTpOeHUE FOJI0BHOTO MO3Ia HO3BOHOUHBIX Y.

buoreorpaguueckas kapta Mupa, KoJuieKIus «PopMbl COXPaHHOCTH UCKOMAEMbIX KUBOTHBIX
U pacreHui», Mozenb ammukanus «llepekpéct xpomocom», BiaxkHble mnpenaparsl «Passurne
HacekoMoro», «Pa3Burtue IArymku», mMukponpenapar «Jpozodpuna» (Hopma, Myrauuu (opmbl
KPBLIbEB U OKPACKU TeJa).

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BHIIOB 110 MOP(POIOTUIECKOMY KPUTEPHION.

JlaGopatopnass pabGora Ne 2. «Omnucanue NpPUCIOCOOJIEHHOCTH OpraHuzmMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KM3HU Ha 3emJie.

JloHay4yHbIE TIPENCTABICHUS O 3apOKICHMM >KU3HHU. HaydHble TMmore3sl BO3HUKHOBEHUS
KHU3HM Ha 3emie: aOuoreHe3 M MaHCHepMHUs. XHUMUYeCKas 3BOJIOLUSA. AOHOTCHHBIM CHHTE3
OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKHX. DKCIIEPUMEHTAIBHOE MOATBEPKACHNE XMMHYECKON
sBostoniMu. HawanbHble 3Tanbsl 6nonorndeckoit spomonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp ¥ BO3HUKHOBEHHE TMPOTOKJIETKU. [lepBble KIETKM W UX HBOJIIOLMSL.
DOopMHUPOBAaHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3HM Ha 3emie 1o 3pam u nepuojam. Karapxeil. Apxelickas U nIpoTepo30icKas
opbl. [laneosolickas spa U €€ mepuoabl: KEMOPHUICKUM, OPAOBUKCKHUHN, CUITYPUNUCKHM, IEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo301icKast 5pa 1 €€ epuopl: ajJeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBI.

XapakTepucTuka KiIMMaTa M TeOJIOTHYECKHMX MpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUHU
PacTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMop(}o3bl y pacTeHUl U )KUBOTHBIX. [losiBNIEeHNE, paclBeT U
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYECKOro MHpa Kak OTpakeHHE HBOJIOLMU. OCHOBHBIE CHUCTEMATUYECKUE
IpyNIbl OPraHU3MOB.

OBOJIIOLIMS  YelIOBeKa. AHTpPONOJIOTMS Kak Hayka. Pa3Burhe mpencTaBileHUd O
IIPOUCXOXKACHUN YeoBeKa. MeTobl n3ydeHus aHTpororeHeza. CXoACTBa U pa3jIinyusl YEIOBEKa U
XKHUBOTHBIX. CHCTEMATHUYECKOE MOJI0KEHUE UEIOBEKA.
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JBwxkymue cuiabl  (pakTopel) aHTpororeHeza. HacneiacTBeHHas HW3MEHUYHMBOCTH U
€cTeCTBeHHbI 0TOOp. OOIIecTBEHHBIH 00pa3 *U3HU, U3TOTOBJICHUE OPYAUN TpPyHa, MBIIIJICHHUE,
pedb.

OCHOBHBIE CTagUU MU BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMeEJbI,
UYenosek npamoxosainid, YemoBek HeaHaepTaabCckuid, YenoBek pazymHbiid. Haxonku uckomnaembix
OCTaTKOB, BpeMsl CYIIECTBOBaHHUSA, 00JacCTh pPacCHpOCTpaHEHUS, 00BEM TOJOBHOTO MO3ra, o0Opa3
KU3ZHH, OPYIUSL.

YenoBeueckue packl. OCHOBHBbIE OOJBIIME pachl: €BporneouaHas (eBpasuiickas), Herpo-
aBcTpajoujgHas  (PKBaTOpHalbHAas),  MOHrojioujgHas  (a3uaTcKko-aMepukaHckas).  UepTsl
MPUCTIOCOOJICHHOCTH TPEICTABUTENICH YEIOBEYECKUX pac K YCIOBHSIM CYIIECTBOBaHHs. ETUHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmuubl u cxembl: «Bo3nukHoBeHne COJIHEUHON CHUCTEMbD», «Pa3BUTHE OpPraHUYECKOro
mupa», «PacrurenbHas knetkay, <« KuBoTHas knetka», «lIpokapuorhueckas — KIETKay,
«CoBpeMEeHHasi CHUCTEMa OPraHUYecKoro mupay, «CpaBHEHHE AHATOMHYECKMX YEpPT CTPOEHUs
YeloBeKa W 4YelOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MAaJICOHTOJOTHYECKUX HAXOIIO0K
IIPEAKOB COBPEMEHHOIO 4eJoBeKa», «JlpeBHenmue oan», «lpeBHue monm», «llepseie
COBPEMEHHBIE JIF0IN», «UeI0BeYeCKHre pachiy.

O6opynoBanue: Mymspku — «[Ipoucxoxkaenue  uenoBeka»  (OOCTBI  aBCTpaJONUTEKA,
MUTEKaHTPOIa, HeaHAepTaliblla, KPOMaHbOHIIA), CJIENKH WM H300pa)KeHHs KaMEHHBIX OpYyIuil
MEPBOOBITHOTO YeEJOBEKa (KaMHH-UYOIIIEPBI, PyOMiIa, ckpebia), TeOoXpOHOJOrHYecKas Ta0iwuIia,
KOJUIEKIUS «DOPMBI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHHI.

JlabGoparopHble H NpaKTHYecKue padoThbl:

[Ipaktuueckas padora Ne 1. «/3yueHue MCKOMAEMBIX OCTAaTKOB PACTEHUN U KMBOTHBIX B
KOJUICKLIHSX ).

DKCKypcHsi «IBOJIONMS OPraHUYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIA WIIU
KpaeBequecKuii My3eit).

Tema 3. OpranusmMsl 1 OKpYyKalIIas cpena.

DKOJIOTHS KaK HayKa. 3aJaudl U pa3/iebl SKOJIOTHH. MeTOoIbl SKOJOTHYECKUX UCCIEOBAaHUM.
DKOJIOTHYECKOE€ MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHus OpraHU3MOB: BOJHAA, Ha3eMHO-BO3/yIlIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonornueckue ¢daktopel. Krnaccudukarus skojgornyeckux (HakTopoB: aOMOTHYECKHUE,
OMOTUYECKHE M aHTPOTIOTEHHBIE. J[eliCTBHE IKOJIOTHUECKUX (PAaKTOPOB Ha OPTraHU3MBI.

AbGuotnyeckue  (akToppl:  CBET,  TeMIeparypa,  BIAKHOCTh.  DOTOMEpUOAU3M.
[TpucnocoOneHust OpraHu3MoB K JeHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. bruomoruveckue puTMbl.

buotnueckue daktopsl. Buapsl OMOTHYECKUX B3aMMOICHCTBHI: KOHKYPEHITUS, XUIITHUYECTBO,
cuM6mo3 u ero (gopmel. [lapazutusm, Koomepaiys, MyTyaln3M, KOMMEHCAIH3M (KBapTHPAHCTBO,
HaXJICOHMYECTBO). AMEHCAINU3M, HEWTpalu3M. 3HaueHHE OMOTUYECKHX B3aMMOJCHCTBUM s
CYIIECTBOBAHMS OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE  XaApaKTepUCTUKH momyisiiuu. OCHOBHBIE TOKa3aTeNW  MOIMYJISIIUU:
YUCJICHHOCTh, IIJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTh, NPHPOCT, Murpanusa. JluHamuka
YUCJICHHOCTHU MONYJISALUU U €€ PEeryIIsIIusl.

JdemMoHcTpanum:

[optpetsr: A. I'ym6onbaT, K. ®@. Pynse, O. ['ekkens.
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Tabmuubl u cxemsl: kapta «lIpupomnasie 30HBI 3eminy», «Cpeapl OOMTAaHUS OPraHU3MOBY,
«Dortonepuoguzmy, «llonmymsauun», «3aKOHOMEPHOCTH pPOCTAa  YHCIEHHOCTH  MOMYJSLHUU
uHpy30pun-Tyenbkn», «lIumespie nenmy.

JlabGoparopHble U NpaKkTHYecKue padoThbl:

JlaGopaTtopHas paborta Ne 3. «Mopdonorudeckue 0COOEHHOCTH PACTEHUN M3 Pa3HBIX MECT
oOUTaHUS.

JIaGoparopnas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTrueckas padota Ne 2. «ITofac4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa M DKOJOrHYecCKHe CHCTEMBI.

Coo0111ecTBO Opranu3MoB — O6uoleHo03. CTPYKTYpbl OMOIIEH03a: BUI0BAsI, MPOCTPAHCTBEHHAS,
Tpoduueckas (muuieBas). Bunpl-noMmuHanTsl. CBsi3U B OHOLIEHO3E.

Dkojoruueckre cucreMbl (d9kocuctembl). [lonarue 00 »skocuctemMe Hu OHUOTEOIEHO3E.
OYHKIMOHANBHBIE  KOMIOHEHTBl ~ AKOCHCTEMBI:  MPOJYLEHThl, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopor BemiecTB M MOTOK JHEPTUU B 3Kocucteme. Tpoduyeckue (MUIIEBBIE) YpPOBHU
skocucteMbl. [Tumessie nenu u cetu. OCHOBHBIE ITOKA3aTEIN SKOCUCTEMbI: Onomacca, MpoyKIus.
DKOJIOTHYECKHE TMHpaMUIbl: MPOIYKIUH, YHUCICHHOCTH, Ouomaccel. CBOWCTBa SKOCUCTEM:
YCTONYHMBOCTH, CAMOpETyIALus, pa3Butue. CyKkieccus.

[Ipuponnble 3KOCUCTEMBI. ODKOCHUCTEMBI 03€p M pPEK. ODKOCHCTeMa XBOWHOIO WM
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE JKOCHCTEMBI. ATPOIKOCUCTEMBL. YpOoskocuctembl. buonoruueckoe u
XO035IIICTBEHHOE 3HAaYEHHE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

buopasznoobpazue kak Qakrop ycroiunBocTu 3KocucTeM. CoxpaHeHHE OHOJIOTUYECKOTrO
pa3zHooOpa3us Ha 3emiie.

Yuenue B. . Bepnanuckoro o 6uocdepe. ['panuiibl, coctaB u ctpykrypa 6uocdepst. XKusoe
BellecTBO U ero ¢pyHKiuu. OcodeHHOCTH OMocdephl Kak TIo0anbHON SKOCUCTEMBI. JInHaMuuecKoe
paBHOBeCHE U 00paTHas CBs3b B Onocdepe.

KpyroBopotsl BemiecTB U OMOr€OXMMHUYECKHE LHKIBI 3JIEMEHTOB (yrjepojaa, a3oTa).
3oHanbpHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Onocepe 3emnn. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['modanpHbIe
9KOJIOTMYECKHE TPOOIIEMBI.

CocyuiectBoBaHue Npupoasl U yenoBedyecTBa. CoxpaHeHHe OmMopa3HOoOpa3usi Kak OCHOBa
ycroitunBoctu Onocdeprbl. OCHOBA pallMOHABHOTO YIPaBIEHHUS MPUPOAHBIMU PECypcamMH U HX
ucrnoinb30BaHue. JJocTikeHus: OMOIOTHH U OXpaHa MPUPOIBI.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer 1 cxemsl: «[lumessie nenu», «buorneHos3: coctaB u CTpykTypay, «IIpupogHbie
coobmiectBay, «llemm mnuraHus», «IJKomorumyeckas mnupamuiaa», «buochepa U yemoBeky,
«IKOCUCTEMA IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMA XBOMHOTO Jiecay, «buoneHos BogoémMay,
«ArponeHosy, «l[IpumepHbie aHTPONIOTEHHBIE BO3ACHCTBHS Ha MPUPOAY», «BakHeNIne NCTOYHUKHU
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX BoaA», «[louBa — BakHelmnas cocraBisiomas Ouocheps»,
«®DakTopsl nerpaganuu mouBy, «IlapHukoBbIil d3hdekT», «DakTOpbl paTUOAKTUBHOTO 3arPsI3HEHHS
omocdepr», «OO6mas cTpykrypa Ouochepr», «PacmpocTpaHeHne >XH3HH B Ouocheper,
«O30HOBBI dKpaH Owmochepr», «KpyroBopor yriepoma B Omochepe», «KpyroBopor azora B
MIPUPOJIEN.

O6opynoBanue: MoJeNb-anTuIHKaus «Tunudable OMOLeHO3bI», Tepbapuil «PacTurenbHbIe
coobmiecTBa», Kosulekuuu «buorenos», «BpemuTenu BaKHEHIIMX CEIbCKOXO3HCTBEHHBIX
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KyJIbTyp», TIepOapuM M KOJUIEKIMH pPACTEHUWH M JKUBOTHBIX, NPHUHAUIEKAIUE K Pa3HbIM
HKOJIOTUYECKUM Tpymnmnam oaHoro Bupaa, Kpacnas xuura Poccuiickoit ®@enepauuu, u300paxeHus
OXpaHsIEMbIX BUJOB PACTEHUN U KUBOTHBIX.

IINTIAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'HA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

Cormacao ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHHWS K pe3yjabTaTaM OCBOCHUS
OoOy4arolMMUCS MPOrpaMM CpelHero oOiero oOpa3oBaHUA: JMYHOCTHBIM, METAlpeIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS mpeaMera «buosnorus» BbIIEIEHbI
CJIEIYIOIME COCTABJISIONINE: OCO3HAHNUE 00YUaIOIMMHUCS POCCUNUCKON TPaXKIAHCKON UIEHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUI0, HAJTMYME MOTUBALIMH K
o0yueHuI0 OMOJIOTHH, IIeJIEHANIPABIEHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUUECKHUX TPAJAMIIMKN Pa3BUTHSI OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTD
U CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOGH JCATEIIBHOCTH IICHHOCTHO-
CMBICJIOBBIMU yCTAHOBKAaMH, MPUCYIIUMHU CUCTEME OHOJIOTMYECKOTO OO0pa30BaHUS, HATHYUE
HKOJIOTMYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH KU3HEHHBIE TIIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS IMpeaMera «bHOJOTHS» JOCTUTAlOTCS B EIMHCTBE
y4eOHOM M BOCHHUTATEIHHOW JEATEIHPHOCTH B COOTBETCTBHHM C TPAJAUIMOHHBIMU POCCHUCKHIMH
COLIMOKYJbTYPHBIMUA, HUCTOPUYECKMMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, NPUHATHIMHU B
o0IiecTBe MpaBWJIaMd W HOPMaMHU TOBENEHUS M CIIOCOOCTBYIOT IpolleccaM CaMOIO3HAHUS,
CaMOBOCIHUTAHUSI W CaMOpPAa3BUTHA, PA3BUTUS BHYTPEHHEW NO3MIMU JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IMPABOIMOPANKY, YEJOBEKY TpyJa M CTApUIEMy ITOKOJEHHIO, B3aUMHOIO
yBa)KEHHUS, OEPEIKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAUIO U TPATUIUSIM MHOTOHAIIMOHATBHOTO
Hapoza Poccuiickon denepannu, NpUpoOaEe U OKPYXKAKOLLIEH cpeie.

JInyHOCTHBIE pe3yNabTaThl OCBOEHUS y4eOHOro mpeamera «buoiorus» MOMKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCs PYKOBOJCTBOBATHCS CHOPMHPOBAHHOW BHYTPEHHEU
MO3UIMEN TNYHOCTH, CHCTEMOU IIEHHOCTHBIX OPHEHTAlUN, TTO3UTUBHBIX BHYTPEHHUX yOEXKJICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM [IEHHOCTSAM POCCHIICKOT0 00IIeCTBa, pacUIMpeHne KU3HEHHOTO
ONBITa U ONbITA AEATEIBHOCTH B MPOLECCE PeaU3allii OCHOBHBIX HAIPaBJICHUN BOCIUTATEIBHON
JEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOW  MO3UIMK  OOy4aromerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO 00IIEeCTBa;

OCO3HaHWE CBOUX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEW, YBaXKCHHE 3aKOHA U
MPaBOMOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH AESITETbHOCTH MPHU CO3TAHUHM YYEOHBIX MPOEKTOB,
pelieHnr yueOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEIEATH COOCTBEHHYIO TTO3UIIMIO TIO OTHOIICHHIO K SIBICHUSIM COBPEMEHHOMN
JKU3HU U OOBICHSTE €€;
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YMEHHE YUUTHIBaTh B CBOMX JAEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aWMOJACHCTBUS
TOJEH ¢ pa3HbIMH YOCKICHHUSIME, KYTbTYPHBIMU IIEHHOCTSMHU U COLUATBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B TIPOLIECCE COBMECTHOTO BBHIMOJIHEHUS y4YEOHBIX,
MO3HABATENIbHBIX U UCCIIEOBATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOIICHUS K MHEHHUIO ONIIIOHEHTOB
pH 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJEPKAHUS;

TOTOBHOCTH K TYMaHUTAaPHON U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

c(OPMUPOBAHHOCTh POCCHICKOM TPakJaHCKOM HMJIEHTUYHOCTH, MAaTPUOTU3MA, YBOKECHUS K
CBOEMY Hapoay, 4YyBCTBa OTBETCTBEHHOCTH repea PoauHoi, ropaoctu 3a cBoil Kpaii, cBoro Poauny,
CBOM S3BIK U KYJIbTYpY, IPOILJIOE U HACTOSALIEE MHOTOHAI[MOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEAUI0 U MaMSITHUKAM MPUPObI, JOCTHKEHUAM
Poccun B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTHSIX, TPYAE;

CIOCOOHOCTH OLIEHMBAThH BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJICHHE U pa3BUTHE OHOJIOTHH,
IIOHMMAaHMs 3HA4YeHHUs OWOJIOTMM B IIO3HAHMM 3aKOHOB IIPUPOJBI, B JKU3HM YEJIOBEKAa U
COBPEMEHHOI0 00I11eCTBA;

ujeitHas yoe:xx IEHHOCTh, TOTOBHOCTH K CITYXXEHHIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHHUS,;

CIOCOOHOCTH OLIEHHMBATh CUTYAllUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYAyLIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMTENSM, CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHSATHS IEHHOCTEW CeMEIHON KU3HU B COOTBETCTBHUHU C TPATUIMSAMU Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKJIIOYas ICTETHKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHUH;

ITOHMMAaHHE YMOLIMOHAJIBHOTO BO3ACUCTBUS JKUBOU NPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHHIO B pPa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IMPOSBIATH
KayecTBa TBOPUYECKON JTUUHOCTH;

5) ¢puznuyeckoro BocnuTaHusi, GOPMUPOBAHUSA KYJIbTYPbI 310POBbSI 1 IMOLMOHAIBHOIO
Os1aromosty4ms:

MMOHMMAaHUE W peain3alus 37J0pOBOTO M Oe30macHOro obpasa KU3HH (370pOBOE MUTAHUE,
cOOI0ICHNE TUTMEHUYECKUX NpPaBWJI U HOPM, COalaHCUPOBAHHBIM PEXHUM 3aHITHUH U OTHAbIXA,
perynspHas gu3ndeckas aKTHBHOCTB), O€peKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MMOHMMAaHNE 1IEHHOCTH MPaBUJ WHIUBUAYAIBHOIO U KOJIJIEKTUBHOTO O€30MacCHOT0 MOBEICHUS
B CUTYallUsX, YTPOXKAIOLIUX 370POBbIO U KU3HHU JIO/ICH;

OCO3HAaHWE TIOCTEACTBUNA W HENpPUATHS BPEAHBIX MPHUBBIUEK (YMOTPEOJICHUS aATKOTOJIA,
HApPKOTHUKOB, KYPEHHUS);

6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTHUBHOM JI€ATEIbHOCTU TEXHOJIOTMYECKOM M COLMAIIbHOW HampaBiIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJHATH TAKYIO 1E€ATEIHHOCTS;
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UHTEpEC K pa3iIMuHbIM cdepaM NpodecCHOHANbHON [eATeNbHOCTH, YMEHUE COBEpLIATh
OCO3HaHHBIH BBIOOP Oyayieil nmpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IIJIaHBI,

TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHMIO HA MPOTHKEHHU BCEH
KU3HU;

7) 3K0JI0ru4ecKOro BOCIMTAHMS:

HKOJIOTUYECKHU 11eJIec000pa3HOe OTHONIECHHE K NMPHUpPOJE KaK MCTOYHHKY XH3HH Ha 3emIe,
OCHOBE €€ CYLIECTBOBAHMS;

IIOBBIIIEHUE YPOBHS HKOJOTMYECKOM KyJIbTYpbl: MNPUOOPETEHHE OIbITa IJIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIS1 OKPY>KAIOIIEN CPEJIbI;

OCO3HAHME TTI00AIHOTO XapaKTepa 3KOJIOTMYECKUX Mpo0IeM U IyTel UX PelIeHuUs;

CIOCOOHOCTH MCIIONIb30BATh MPHOOPETaeMbIe TP U3YYEHUHN OMOJIOTHH 3HAHUS U YMEHUS TPU
peleHny MnpodiieM, CBS3aHHBIX C PALMOHAJIBHBIM IIPUPOJIONOJIE30BAaHUEM (COOJIIOJICHUE MpaBHII
IIOBE/ICHUS B IIPUPOJIE, HAIIPABJICHHBIX HA COXPAHEHUE PABHOBECHS B DKOCUCTEMAX, OXpaHy BHUJIOB,
IKocuCcTeM, Orochepsl);

AKTUBHOE HEMPUATUE JEUCTBUI, IPUHOCSIIMNX BPEl OKPYKAKOIIEH IPUPOAHON CpeAE, YMEHUE
IIPOrHO3UPOBATh HEOJAroNpHUATHBIE SKOJIOTHYECKUE TOCIEACTBUS MPEAIPUHUMAEMBIX ACHCTBUNA U
IIPEIOTBPALLATD UX;

HaJIM4YUE€ PA3BUTOrO OSKOJOTMYECKOI'O MBIIIJIEHHUS,, 3KOJOTMYECKOM KYJIbTYpPbI, OIIbITA
NESTEIbHOCTH  DKOJIOTUYECKOW  HalpaBICHHOCTH, YMEHHUS  PYKOBOJACTBOBATbCA MMM B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIbHONM IIPAKTHKE, TOTOBHOCTM K YYacTHIO B
IIPAKTUYECKON AESTEIbHOCTH IKOJIOTMYECKOM HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHON HpPAKTUKH, OCHOBAaHHOI'O Ha JUAJlOre KyJIbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKOM KYJIBTYPBI KaK CpPEACTBA B3aUMOJCHCTBUS
MEX/1y JIFOJIbMU U TIO3HAHUSI MUPA;

MOHMMaHHe creuupuKd OHOIOTMU KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
palMOHATBHOTO HAayYHOT'O MBIIUIEHUS, CO3JIaHUM ILIEJIOCTHOTO MPEACTABICHHUS 00 OKpy’KarolleM
MHUpE KaK O €JMHCTBE MPUPO/Ibl, YEJIOBEKA U 00IIeCTBa, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN
U peLIeHUH Mpo0IeM COXpaHEHHS PUPOJHOTO PaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsl COBPEMEHHOW LMBMIM3AlMU: O0OecredeHus
HOBOT'O YpPOBHS Pa3BUTHsSI MEAULUHBI, CO3/aHUE MEPCHEKTUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemarb pecypcHble MpoOiIeMbl pa3BUTHS YEIOBEYECTBA, MOUCKA MyTEH BbIXOAA U3 TI00AIbHBIX
HKOJIOTMUECKUX MpoOiieM M oOecreueHusl mepexojia K yCTOHYMBOMY pPa3BUTHIO, PAllMOHAILHOMY
MCIOJIb30BAHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B IMOJYYEHUH OMOJIOTMYECKUX 3HAHUH B LENAX IMOBBIIIEHUS OOIIei
KYJIbTYpbl, €CT€CTBEHHO-HAYYHOH TPAMOTHOCTH, KaK COCTaBHOM dYacTu (YHKIIMOHAIbHOU
IrPaMOTHOCTH O0y4aromuxcs, GopMupyeMoil pu U3y4yeHU ONOJIOTUH;

MIOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIONIb30BaTh IOJlydyaeMble 3HAHMA [UId aHalIW3a W OOBSCHEHUS SIBICHUN
OKpY)KAIOIIET0 MHpa M MPOUCXOIAUIMX B HEM H3MEHEHWH, yMeHHe [enaTb 0O0OOCHOBAHHBIE
3aKJIIOYEHHST Ha OCHOBE HAy4YHBIX (AKTOB U HMEIOIIUXCS JaHHBIX C IeJIbI0 MOJyYeHHs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO UCIOIb30BATh OMOJIOTHYECKHE 3HAHUS /ISl pEeLIeHUs TpodiieM
B PEANIbHBIX )KU3HEHHBIX CUTYALIHSIX;
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OCO3HAHHME IIEHHOCTH HAYYHOH MIEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISITH MPOEKTHYIO H
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUIYATHHO U B TPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpA30BaHMIO, K
AKTUBHOMY TIOJYYCHHUIO HOBBIX 3HaHUH 10 OHOJOTMH B COOTBETCTBHH C JKU3HCHHBIMH
MOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOCHHsS ydeOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYUMBbIe s (OPMHUPOBAHUS ~ MHPOBO33PEHHsS]  OOYUaAIOIIUXCS  MEXKIUCHUIUIMHAPHBIE
(MeXIpeIMeTHBIC) O0IIeHAYYHbIC TTOHSTHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U
cHenu(pUKy METOJOB IMO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, JHEpPTHS,
SIBJIGHUE, TIPOLIECC, CUCTEMa, HAyYHbINH (aKT, MPUHLHUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
UCClIeIOBaHKe, HaOJI0/IeHue, M3MEpPEeHHEe, HKCIEPUMEHT U JPYruX), yHHBEpCalbHblE Yy4eOHbIE

JNEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKAaTUBHbIE,  PETYJISITUBHbBIE), oOecrnieunBaroIye
dbopmupoBanre (PYHKIHMOHAIBHOW TPAMOTHOCTH M COIMAJIBHOM KOMIIETEHIIMH OO0YYarolIiXcs,
CIOCOOHOCTh o0yyaromuxcs HCII0JIb30BAaTh OCBOCHHBIE MEXIUCLUIITIMHAPHBIE,

MHUPOBO33PEHYECKUE 3HAHMUS U YHHUBEpcajbHble Yy4yeOHble MACWCTBHS B TO3HABaTENbHOM U
COLIMAJIBHOM ITPAKTHKE.

MerarnpeaMeTHbIe pe3ysbTaThl OCBOSHHS MHpPOTPaMMbl CPEAHEro o0mero o0pa3oBaHUS
JOJKHBI OTPaXKaTh:

OBiajeHne YHMBEPCAIbHBIMH YU4eOHBIMH M03HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a3oBblIe JJOrHYeCKHUe TeHCTBUS:

CaMOCTOSITENILHO (POPMYJIMPOBATh M  aKTYAIM3HPOBATh TMPOOJIEMy, paccMaTpuBarh €&
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOSHUU 3HAHUU MPHUEMBI JJOTUYECKOTO MBIIUIEHUS (aHallM3a, CUHTE3a,
CpaBHEHHUA, KiaccupuKaluu, OOOOIIeHHs), PACKPbIBATh CMBICT OWOIOTUYECKUX TOHSATUI
(BBLIETSATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATD CBSI3U C APYTUMHU MOHITUSIMU);

OTpeNeNsATh 1ENN JeITeNbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU UX JIOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIIBHOCTU C TOCTaBIECHHBIMU LIEJISIMHU;

WCIONIb30BaTh OWOJIOTMYECKUE TOHATHS JUIsi OOBsSCHEHUS (DAKTOB M SBICHUH KUBOM
TIPUPOJIBI;

CTPOUTH JIOTHUECKHE PaCCYXIACHUsI (MHIYKTUBHBIC, JEAYKTHUBHBIC, IO aHAJIIOTHH), BBISBIISTH
3aKOHOMEPHOCTH M TPOTHUBOPEYHUS B PAcCCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH BBIBOIBI H
3aKITIOYEHUS;

MIPUMEHATh CXEMHO-MOJICIIbHBIE CPEACTBA I TPEACTABJICHHUS CYIIECTBEHHBIX CBSI3eH W
OTHOIIIEHUH B HU3Y4YaeMBIX OHMOJIOTMUYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUYMM pPa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IJIaH PEHICHUs MPOOIEMBbl C YIETOM aHAM3a UMEIOIUXCS MaTEepUaIbHBIX H
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTHb KOPPEKTHBBI B JEATEIHLHOCTh, OIICHHUBATH COOTBETCTBHUE PE3YJIbTATOB IIEIISM,
OLICHUBATh PUCKHU MOCIEACTBUI AESITEIIbHOCTH;

KOOPJIUHUPOBATh U BBINOJNHATH pPAa0OTy B YCIOBHSX pPEaTbHOTO, BUPTYAIBHOTO |
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBHA:
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BJIIETh HABbIKAMHU Y4eOHO-HMCCIIE0BATENbCKOW U TMPOEKTHOW AESITeNbHOCTH, HaBBIKAMU
paspelieHuss mpobieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB
pelIeHNs IPaKTUYECKUX 3a/]a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB I103HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BUABl JACSITEILHOCTH IO IIOJIYYEHHIO HOBOTO 3HAHHS, €ro
MHTEpIpEeTalMK, NpeoOpa3oBaHUIO W MPUMEHEHHIO B Y4YEOHBIX CUTYyallHsIX, B TOM YHUCIE IMPH
CO3JIaHUH YYEOHBIX M COIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THUI MBIIUICHUS, BIAJCTh HAYYHOM TEPMHHOJIOTHEH, KIFOUYEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B OOPa30BATEIbHOM NEATEIbHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBIIATH IPHYMHHO-CIICICTBEHHBIE CBS3M M aKTyaIM3UpPOBATh 33/1a4y, BBIIBUTaTh TUIIOTE3Y
e€ pelleHus, HaXOAUTh apTyMEHTHI JJIsl J0Ka3aTeJIbCTBA CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTphl
U KPUTEPUU PELICHMUS,

aHAJIM3UPOBATh IOJYUYEHHBIE B XOJ€ PELIEHUS 3aJa4M Pe3yibTaTbl, KpUTUUECKHU OLIEHUBATh
UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYAIlUsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh 1I€JICHANPABICHHBIA TMOUCK IEpeHOca CPEICTB M CIOCOOOB JEWUCTBUSA B
poecCHOHABHYIO CPEey;

YMETb  NEPEHOCUTh 3HaHMsI B  IIO3HABATEJIbHYI0 W IPAKTHYECKYI0  00JacTH
KHU3HECATEIbHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JacTei;

BBIIBUTaTh HOBBIC HWJIEH, NpEAJaraTh OPUTHHAIBHBIC TOAXOAbI W PELICHHS, CTaBUThH
poOJIeMBI B 33]1a9H, JTOITYCKAIOIINE aJTbTEePHATUBHBIC PELICHUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3IMUYHBIX HCTOYHUKAX HHPOpMAIUHM (TeKcTe ydeOHOro mocolus,
HAy4YHO-TIONYJISIPHOM JHUTEpaType, OMOIOIMYECKHUX CJIOBAPSAX M CIPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHeTe), aHamU3UpoBaTh HH(OPMALMIO pA3IUYHBIX BHUJIOB U (QopM
IIPEICTABICHMS], KPUTUYECKHU OLIEHUBATh €€ IOCTOBEPHOCTh U HENPOTUBOPEUNBOCTB;

(GbopMynIMpOBaTh 3ampochl M NPUMEHSTH pa3IMyHblE METOABI NpPU IOHCKE U 0oTOOope
Oounosornueckoi nHpopMalu, HeoOXOAMMOM JIJIs1 BBITIOTHEHUS YIeOHBIX 3a7a4;

MpHOOpeTaTh OMBIT HCIOJNB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX —TEXHOJOTHIA,
COBEPILLIEHCTBOBATh KYJIbTYpy aKTUBHOT'O MCIOJIb30BAHUS PA3IMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMAJbHYIO (QOpMY MpPEJCTaBICHHUS OHUOJIOTHYECKOM
nHpopmanuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOIHUIbI, PUCYHKH U IPYTroe);

WCIIONb30BaTh HAYYHBIA SI3bIK B Ka4yeCTBE CpeACTBAa MpU paboTe ¢ OMOJIOTMYeCKOU
uHpopManuel: NMPUMEHATh XUMHUYECKHe, (PU3MYecKHe M MaTeMaTU4YeCKHe 3HAaKu M CUMBOJIBI,
bopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCHOJb30BaThb U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJIJIETh HaBBIKAMU  pAclO3HABaHWS M 3alIMThl  MHpOpMAIUH, HHPOPMAIIMOHHOM
0€30MaCHOCTH JTMYHOCTH.

OgJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obO1menmue:

OCYILIECTBIISATh KOMMYHHKAIIMH BO BCeX c(epax KU3HU, aKTUBHO Y4aCTBOBATh B JUAJIOTE UITU
JMCKYCCHH IO CYLIECTBY 00CYX/1aeMOi TeMbI (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH CYXICHUS
OTHOCHUTEJIFHO BBIMIOJHEHUS TMpeAjaraeMol 3a/laud, YYUThIBaTh HWHTEPECHl U COTJIACOBAHHOCTD
MO3UIUHI IPYrUX YYaCTHUKOB AMAJIOra WK JUCKYCCUN);
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pacro3HaBaTh HEBepOaJIbHbIE CPEICTBA OOLICHUS, IOHMMATh 3HAUYE€HHE COLUAIBHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHUS KOH(MDIMKTHBIX CHTyalld, YMEThb CMr4aTbh KOH(IUKTHI U BECTH
MIEPErOBOPHI;

BJIAJIeTh Pa3IUYHBIMU crocoO0aMu OOIIEHUS W B3aMMOJAEHCTBHS, MOHMMATh HaMepEeHMs
ApYTUX JIIOAEH, MPOSBIATh YBA)XKUTEIBHOE OTHOLIEHHWE K COOECeHUKY U B KOPpEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKCHHUS;

Pa3BEPHYTO M JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

IIOHMMaTbh U HCIHOJb30BaTh MPEUMYIIECTBA KOMAHAHON M WHAMBUAYAJIBHOM palbOThI NpH
pemeHn OMOJOrHYecKor NpoOIeMbl, 0OOCHOBBIBATH HEOOXOAWMOCTh HMPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMMOACUCTBUS MPH PEIICHUH Yy4eOHOH 3a1auu;

BbIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JAEHCTBMHM C y4€TOM OOLIMX MHTEPECOB U
BO3MOKHOCTEH KaXK0I0 4leHa KOJUIEKTHUBA;

MPUHUMATD [I€JTH COBMECTHOH JEATENbHOCTH, OPIraHU30BBIBATh U KOOPJAMHUPOBATH ACHCTBUS
0 €€ JOCTMKEHHUIO: COCTaBJIATh IUIAH JEUCTBUM, pACHpeNessiTh pOIM € Y4ETOM MHEHHU
YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOET0 BKJIAJa U KaKJAOr0 YYaCTHHKA KOMaHJbl B OOLIUI pe3ysibTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM,

npeJylarath HOBBIE TPOEKTHI, OICHWBATh HJEU C TO3WIUH HOBU3HBI, OPUTHHAIBLHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

OCYILLECTBIATh O3UTUBHOE CTPATETNYECKOE MOBEJCHNUE B PA3IMYHBIX CUTYALUsX, IPOSABIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OsiaieHne YHUBEPCATBLHBIMH PeryJsiTUBHbIMU 1€l CTBUSIMM:

1) camoopranu3anus:

UCIOJIb30BaTh OUOJIOTMYECKUE 3HAHUS JUIs BBISBICHUS ITPOOJIEM U UX PELICHUS B KU3HEHHBIX
Y YYeOHBIX CUTYaIUX;

BBIOMPATh Ha OCHOBE OMOJOTMYECKMX 3HAHHW IEJIEBBIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
JIEUCTBUSAX M TOCTYNKaxX IO OTHOLICHHIO K XHBOH MPHUPOJE, CBOEMY 3/I0POBBIO M 370POBBIO
OKpY’KaroIlux;

CaMOCTOSITENTFHO OCYIIECTBIISTh TIO3HABATENFHYIO JIEATENHOCTh, BBIABISATH MPOOIEMEI,
CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3314l B 00PA30BATEIBHON JESITEIBHOCTH M )KU3HEHHBIX
CUTYyallUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PELICHUS MPOOJIeMbl C YY4ETOM HMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUTEHHII;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

paciIMpsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHHIA;

JienaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OILIEHUBATh MPHOOPETEHHBIN OIIBIT;

CTIOCOOCTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO IIMPOKOW JIPYIUIIMHA B Pa3HBIX 00IACTSIX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYalldsIM, BHOCHTh KOPPEKTHBBI B JESTEIHHOCTH, OIICHUBATH
COOTBETCTBHE PE3YIHTATOB LIEIISIM;

BJIaJIETh HABBIKAMH MO3HABATEIbHON pedIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHUMU, UCIOIB30BATH MPUEMBI pedIeKcHu A
OLIEHKU CHTYalllH, BHIOOpa BEPHOTO PEIICHIS,
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YMETb OLICHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEILICHUS 110 UX CHIKEHHUIO;
IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JEATECIBHOCTH;
3) npuHsATHE cedsl U IPYTHUX:

IIPUHUMATh ce0s, IOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apr'yMEHTBI IPYIUX IIPU aHAIU3€ PE3YIbTATOB AEATEIBHOCTH;
IPU3HABATh CBOE IIPABO U MPABO APYTUX Ha OIINOKY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH APYroro 4eJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmernsie pe3ynabTaTtbl ocBoeHus nporpammbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenupuyeckue uisi yueOHoro mpeamera «buonorusy HaydHble 3HAHHS, YMEHHS U
CIOCOOBl  JIEHCTBMM IO OCBOECHHIO, MHTEpIpETalMd U INpeoO0pa3oBaHMIO 3HAHUM, BUABI
JESTeNbHOCTH IO TOJYYEHUI0 HOBOTO 3HAHUS W NPUMEHEHUIO 3HAHWUN B Pa3JIMYHBIX Y4EOHBIX
CUTYalUsX, a TAKXKE B pEaJIbHbIX KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ Ouosiorueid. B mporpamme
IIpeIMETHBIE PE3YIbTAThl IPEJICTABICHBI 10 TOJaM 00y4YeHHUS.

[IpenmeTtHble pe3ynbTaThl OCBOCHUsI yueOHoro npeamera «buonorus» ¢ 10 knacce noAKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe W PONH OHOJIOTMH B CHUCTEME HAYYHOTO 3HAHHS
€CTeCTBEHHBIX HAayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpa U
HayYHOT'O MMPOBO33pPEHMsI, O BKJIQZE POCCHMCKUX M 3apyOEKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE
Ouosioruy, QyHKIIMOHAILHONW I'PaMOTHOCTH YeJIOBEKa ISl peLeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBATh COACP)KaHUE OMOIOTWYECKHX TEPMUHOB M TOHATHH: KHM3HB, KIIETKA,
Opranusm, Meradoau3M (0OMeH BEUIECTB M MPEBpAIl€HHUE YHEPTUH), TOMEOCTa3 (CaMoperysuus),
YpOBHEBas ~ OpraHM3alMs  JKUBBIX  CHCTEM,  CaMOBOCIPOM3BEICHHE  (pErnpoayKIus),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHE Wu3j1araTb OHOJOTMYECKHE Teopuu (KJIETOYHasi, XPOMOCOMHAs, MYyTallMOHHa,
LEHTpaJbHas JOorMa MOJIEKYJsipHOM Ouonorun), 3akoHbl (I. Menpens, T. Moprana, H. W.
BaBuiioBa) u ydeHus (0 HEHTpax MHOTo0Opa3usi U MPOUCXOXKIEHUS KylbTypHbIX pacteHuil H. U.
BasuioBa), onpenensaTs rpaHuLbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHUE BIIQJIeTh METOAAMU HAY4YHOTO IO3HAaHHWS B OHOJOIMM: HAOIIOAEHUE M OMNHMCaHUEe
KUBBIX CHUCTEM, IIPOLIECCOB U SBJIEHWM, OpraHu3alus W MPOBEJEHHE OHOJIOrMYECKOro
SKCIIEPUMEHTA, BBIABM)KEHHE THUIIOTE3bl, BBIIBICHUE 3aBHCUMOCTH MEXIY HCCIETyeMbIMU
BEJIMYMHAMH, 00bSICHEHHE MTOJYYSHHBIX PE3Y/IbTAaTOB, UCIOIb30BAHHBIX HAYUHBIX MOHATHH, TEOpUI
Y 3aKOHOB, YMEHHE JI€1aTh BHIBOJIBI HA OCHOBAHNH IOJyYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJENATh CYIIECTBEHHBbIE IMPU3HAKM BHUPYCOB, KJETOK IPOKAPUOT U DYKapHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHa BEUIECTB U
NpeBpallleHus] SHEPrMH B KJEeTKe, (OTOCHHTE3a, IJIACTUYECKOT0 M HHEPreTHYeckoro ooOMeHa,
XEMOCUHTE3a, MHUTO3a, MEWO03a, OIUIOAOTBOPEHHUS, Pa3MHOKEHHUS, WHIAUBUAYAIBHOIO pa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE TNPUMEHSATh MOJYUYCHHbIE 3HAHUSA Ui OOBSICHEHUS OHOJOTMYECKHX IPOLECCOB U
SBJICHUM, JUIS MPUHATUS NPAKTUYECKUX PELICHUH B MOBCETHEBHOM KM3HU C LIENbIO OOecredeHus
0€30IaCHOCTH CBOETO 3/I0POBbS U 37I0POBbsI OKPYKAIOLIUX JIIOEH, COOMI0IEHUs] HOPM TPaMOTHOTO
MOBE/ICHUS B OKpYXKaloIled NpUPOIHON cpene, MOHUMaHUE HEOOXOIMMOCTH HCIOJIb30BaHUS
JNOCTHKEHHU COBPEMEHHOMN Ounoaoruu u OMOTEXHOJIOTUI U1 PaLMOHAIBHOTO
IIPUPOAOIOIB30BaHUS;
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yMEHHE pelaTh »JJIEMEHTapHble TEHETHYeCKHe 3aJjaud Ha MOHO- U JIUTHOpUAHOE
CKpeIllMBaHUe, CIIETNIEHHOE HACIEeIOBAHUE, COCTABIISITh CXEMbl MOHOTHOPUIHOTO CKPEIIIMBAHHS JIJIS
NpeJCKa3aHus HAaClIeOBaHUS MMPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJHATH JIabOopaTOpHbIE M MpaKTUYecKue padoThl, COOMIOAATH MpaBWiia MpU
pabote ¢ y4eOHBIM U JIa0OPAaTOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTHUYECKH OIICHWBAaTh W HMHTEPIPETUPOBATh HHPOPMALUIO OHUOIOTHYECKOTO
COJZIepKaHusl, BKJIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHHUS W3 pPa3IMYHBIX HCTOYHHUKOB (CpelcTBa
MaccoBOW HMH(OpPMAIMK, HAYYHO-TIOMYJISAPHBIE MaTepUalbl), 3TUYECKUE aCHEKThl COBPEMEHHBIX
UCCIIeIOBaHUM B OMOJIOTHH, MeIULIMHE, OMOTEXHOIOTUH;

yMEHHE cO37aBaTb COOCTBEHHbIE IMCHBMEHHBIE U YCTHBIE COOOIIEHUS, 0000mas
OMOJIOTHYECKYI0 HH(POPMALIUIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO MCIOJIb30BATH MOHATUIHBIHN
anmnapat OMOJIOTHH.

[IpenMeTHbie pe3ynbTaThl OCBOCHHUs yueOHOro npeamera «buonorus» ¢ 11 knacce NONKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MecTe W pPOJIM OHMOJIOTUM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTHUHBI MHpa U
HAyYHOTO MHPOBO33PEHHSI, O BKIAJE€ POCCUHUCKHX U 3apYOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosiornu, QyHKIIMOHAIEHOW TPAMOTHOCTH YEIIOBEKA IS PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COACPKAHUE OMOJOTHYCCKUX TEPMUHOB M TOHSTHN: BUJ, TIOITYJISIIHS,
reHo(OH/1, HBOJIIOLINS, ABMXKYIIHE CUJIBI ((PaKTOPBI) IBOIIOLUU, TPUCTOCOOJICHHOCTh OPTaHU3MOB,
BUI000pa30BaHUe, FIKOJIOTHUECKUEe (PAKTOPhI, SKOCUCTEMA, MPOIYIIEHTHI, KOHCYMEHTBI, PEAYLIECHTHI,
I[N MUTAHUS, YKOJIOTUYECKas MIpaMua, OMoreoneHo3, onocdepa;

YMEHHE W3/aratb Ouoyiornvyeckue Teopun (dBomtormoHHas Teopus Y. JlapBuHa,
CUHTETUYECKasl TEOPHsI HBOJIOLINHU), 3aKOHBI U 3aKOHOMEPHOCTHU (3apobliieBoro cxojnctsa K. M.
bopa, depenoBanusi riaBHBIX HampaBieHuil u myrteir sBomoumu A. H. CeBepiioBa, yueHus o
ouocdepe B. U. Bepraickoro), onpeneisTh TPAHHAIB KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BIAJETh METOJaMH HAy4YHOTO TIO3HAHUS B OWOJIOTHH: HAOIIOJCHWE W ONHCAHUE
KUBBIX CHCTEM, TMPOLIECCOB U SBJICHHI, OpraHu3alus W MPOBEJEHHE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBIIBICHHE 3aBHCHUMOCTH MEXIY HCCIEIyeMbIMU
BEJTMYMHAMU, OOBSICHEHHUE ITOTYICHHBIX PE3YJIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHATHH, TCOPHIA
Y 3aKOHOB, YMCHHE JIeaTh BBIBOABI HA OCHOBAHWUH TIOJTYYEHHBIX PE3yIbTAaTOB;

YMEHHE BBIJICISATH CYIIECTBEHHBIC MPU3HAKH CTPOCHHSI OMOJOTHYECKHX OOBEKTOB: BHUOB,
MOMYJISALUHI, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOreO1€HO30B U HKOCUCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACIIEACTBEHHOW W3MEHUMBOCTH, €CTECTBEHHOrO OTOOpa, BHI000pa3oBaHUs,
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBUS SKOJIOTHYECKUX (PaKTOPOB HA OpraHU3MBI, EpeHOoca
BEIIECTB M TMOTOKA HHEPTHUU B DKOCHCTEMAaxX, aHTPOIOTCHHBIX M3MEHEHHH B DKOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BELIECTB U OMOr€OXMMHUYECKUX IIUKIOB B Onocdepe;

YMEHHE TIPUMEHSTH MOJYYCHHBIC 3HAHUS JUISI OOBSCHEHHS OHMOJOTHYECKHX IIPOIIECCOB
SIBIICHUH, JUIS MIPUHATHS MPAKTHYCCKUX PEIICHUH B IMMOBCEIHEBHOM JKHU3HH C IIENIBI0 O0CCTICUCHUS
0€30IaCHOCTH CBOETO 3/I0POBbS U 3J0POBbS OKPY>KAIOLINX JIFOAEH, COOMIOCHUSI HOPM T'PaMOTHOTO
MOBEJICHUSI B OKpYXarollled NPUPOJHONU cpene, MOHMMAaHHE HEOOXOJMMOCTH HCHOJIb30BAHUS
TOCTIDKEHUH COBPEMEHHOM OMOJIOTHH ISl PalliOHAIEHOTO TPUPOIOTIOIE30BAHNS;

YMEHHE peliaTh DSJIeMEHTapHbIe OHMOJIOTMYECKHE 3a7add, COCTaBJISATH CXEMBI MepeHoca
BEIIECTB U YHEPTUU B DKOCcHUCTeMaxX (I[EMH MUTaHUs);

YMEHHE BBITIONHATH J1Ta0OpaTOpHBbIE M MpaKTUYeCKHue paboOThl, COONIOAATH MpaBWiIa TpPH
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;
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YMEHHE KpPUTHUYECKH OIEHUBaTh W HUHTEPIPETUPOBaTh HHGOpMAIHIO OHOIOTUYECKOTO
coJiepKaHusl, BKJIIOYAIOLIYIO IICEBJIOHAYYHbIE 3HAHUS W3 PA3TUYHBIX HCTOYHUKOB (CpeICTBa
MaccoBOi HMH(OpPMAIMK, HAYYHO-TIOMYJISApPHBIE MaTepHalbl), paccMaTpuBaTh TIJI0OAIBHBIC
HKOJIOTMUYECKHE MPOOJIEMbl COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MTO3UILIMIO;

yMEHHE cO37aBaTb COOCTBEHHbIE IMCHBMEHHBIE U YCTHBIE COOOIIEHUS, 0000mas
OMOJIOTHYECKYIO HH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHATUIHBIHN
anmnapaTt OMOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KoanuecTBO yacoB DJIeKTPOHHbIE
HaunmeHoBaHue
Ne (uudposbie)
pa3aesioB U TeM
n/n KontpounHnnie | IlpakTudeckne | oGpasoBarebHbIe
NPOrpaMMbl Bcero
padoThbl padoThI pecypchl
bubmuoreka LIOK
! bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
5 JKuBbIe CHCTEMBI U UX 1 bu6nunoreka IJOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XHMMHYECKHI COCTaB 3 1 bubmuorexa LIOK
U CTPOCHHE KIICTKU https://m.edsoo.ru/7f41¢c292
4 KuzaenesrenpsHOCTD 6 Bbu6nuoreka IJOK
KJIETKH https://m.edsoo.ru/7f41c292
P
5 ASMAOICHAC 1 5 1 bubmuorexa LIOK
HEIHBHAYIbHOP https://m.edsoo.ru/7f41c292
Pa3BUTUC OPTaHNU3MOB
H
6 Hfﬁiiﬂififom e 15 Bumiorexa LIOK
' https://m.edso00.ru/7f41c292
OpraHu3MoOB
Cenexus
7 opranm3moB. OcHoBel | 3 bubmorexa LIOK
P ' https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUH
3 p BHOE BheMS 1 bub6nmoreka IJOK
C3EPBHOE Bpe https://m.edsoo.ru/7f41¢c292
OBLIEE KOJIMYECTBO 34 0 4
YACOB IIO
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I[MPOI'PAMME

11 KIIACC
N HaunmenoBanu | KoauvecTBo 4acoB DJIeKTPOHHbIE
" | epa3menosu (undposbie)
n/ Beer | Kountpoasnsl | IlpakTuueckn
TeM o0pa3oBaTte/ibHbIE
n 0 e padoThbI e padoThbl
NPOrpamMMmsl pecypchl
S BOIOLIOHHA bubmnoreka IIOK
1 1 9 1 https://m.edsoo.ru/7f41cc
s1 OMOJIOT S
74
B
. 33H;I$I(;1?H bubnnoreka IIOK
2 P 9 0.5 https://m.edsoo.ru/7f41cc
JKU3HU Ha
74
3emie
Opranu3Msl 1 bubmuorexa [HOK
3 OKpY Karomiast 5 1 https://m.edsoo.ru/7f41cc
cpena 74
CooO1iecTBa u bubnuorexa [JOK
4 IKOJIOTUYCCKHUE 9 https://m.edsoo.ru/7f41cc
CHCTEMBI 74
PesepBHOe bubnnoreka IIOK
5 P 2 https://m.edsoo.ru/7f41cc
BpeMsi
74
OBIIEE
KOJIMYECTBO
4 2.
YACOBIIO 3 0 >
I[NPOI'PAMME
MHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
No KoauyecTBo yacoB Jara DJIeKTPOHHbIE
/ | Tema ypoka H3yYeHH ungpostie
n yp Bceer | Konrpoabhsl | IlpakTuuecku y o0pa3zoBaTejbHbIE
" 0 ¢ padoThI ¢ padoThI " pecypchl
Buomorus B bubmuoreka [HOK
1 CHCTEME HayK 1 https://m.edso0.ru/863e61
22
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https://m.eds00.ru/863e63
2a

Mertoapl no3HAHUS
JKUBOU HPUPOJIBI.

IIpakTnueckas
abora Ne 1
zHCHOHBSOBaHI/Ie bubmiorexa LIOK
0.5 https://m.edso0.ru/863e61
Pa3IUYHBIX 99
METOJIOB TIPH
W3YYCHUU
OHMOIOTHYECKUX
00BEKTOBY
f;d:;zzgqewne Bu6nnoreka [JOK
’ https://m.eds00.ru/863e65
TIPOIIECCHI ¥ UX 64
HA3y4YEHHE
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COCTaB KJICTKH. Bu6nmoreka [JOK
Bopa u https://m.eds00.ru/863e67
MUHEpaTbHBIE 4e
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bubaunoreka LIOK
bext. Cocras https://m.edso00.ru/863e6b
CTpoeHHe OEIKOB
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DepMEHTBI —
OuoIorHUecKue
KaTaan3aTopsbl.
JlaGopartopHas
pabora Ne 1 bubnuoreka LHOK
«3yuenue 0.5 https://m.edsoo.ru/863e6b
KaTaJIMTUIECKOM 72
AKTUBHOCTH

¢dbepmMeHTOB (Ha
nprMepe aMUIIashl
WM KaTaJia3bl)»

VYrieBoasl bu6nmmoreka [IOK
o https://m.eds00.ru/863e68
JInmmier
70
bubnmoreka [JOK
Hyxneunossie

KHUCIIOTEL. ATD

https://m.edsoo.ru/863e6d
5c
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Hctopus u
METOAbI U3YUCHUS

bu6mmoreka [IOK

9 https://m.edsoo.ru/863e6e
KIIETKH. 88
Krnerounast reopust
Knetka kak
10 | uenocTHas xKuBas
cUCTeMa
Crpoenue
3YKapUOTHUYECKOU
KIIETKH.
JlaGoparopHas
pabora Ne 2
«M3yuyenue Bubmuoreka [JOK
CTPOCHUS KIIETOK https://m.eds00.ru/863e6ff
11 | pacrenwuii, 0.5 0
JKHBOTHBIX, https://m.eds00.ru/863e71
rpubOB 1 6¢C
OakTepui moj
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpoOIpenapaTax
Y UX OTHCaHUE»
OBMeH BEMIECTS Bu6nnoreka [JOK
12 https://m.eds00.ru/863e76
HJTH METa0O0IH3M
6¢
DOTOCHITES. bubmmoreka LIOK
13 https://m.edso0.ru/863e7c
XeMOCUHTE3
98
DHepreTUIecKuit bubmorexa LIOK
14 https://m.edso0.ru/863e7a
oOMeH
ae
JKU3HEHHBINA TUKIT
KieTku. [enenue
KJ1eTKu. MUTO3.
JlaboparopHast bubmuoreka [HOK
15 | pabora Ne 3 0.5 https://m.eds00.ru/863e7d
«Habmonenue cd

MHTO32 B KJIETKaX
KOHYHKA KOpelka
JIyKa Ha TOTOBBIX

MHUKpoTpenapaTax

24




»

Buocunres Oenka.

Peaxius bubmmoreka [JOK
16 - https://m.eds00.ru/863e79
MaTpU4YHOIO
6e
CHUHTE3a
TpaHcIauus — bubnuoreka [IOK
17 ; . https://m.edso0.ru/863e79
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6e

Heknerounslie Bbu6moreka IJOK
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BHUPYCHI 40
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4a
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O6pazoBanue u
Pa3BUTHUC TTOJIOBBIX
KJIETOK.
OmnnonoTBopeHue.
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CTPOCHHUS
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0.5
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HaCIIeI0BaHHUS
MIPU3HAKOB.
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78
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2.5

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM

OBPA30BATEJIbHOI ITIPOI'PAMMBI

10 KJIACC

Kon

NpoBepsieMOro
pe3yJabTara

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThHI OCBOEHHSI OCHOBHOI1 00pa30oBaTe/IbHOM
MPOrpaMMBbl CpeHero ooumero oopa3oBaHus

1 MHUPa 1 HAYYHOTO MUPOBO33PEHHUST; O BKJIA/IE POCCUICKHX U 3apyOeKHbBIX YUEHBIX-

PEIICHUA )KU3HCHHBIX 3a1a4

CdopmupoBaHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUN B CHCTEME HAYYHOTO 3HAHWIS
€CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHBI

OHOJIOroB B pa3BuUTHUC 6I/IOJ'IOFI/IPI; (I)YHKHHOHaHBHOﬁ rpaMOTHOCTH YCJIOBCKA IJIsd

2 roMeocTas (CaMOpETyJISINs), YPOBHEBASI OPTaHU3AINS KUBBIX CHCTEM,

pasBuTHE

YMeHHe pacKphIBaTh COACPKAHNE OMOIOTHISCKUX TEPMUHOB U TIOHATUMN: KU3HbD,
KJIETKa, OpraHu3M; MeTaboIu3M (OOMEH BEIIeCTB U NPEBpaIleHUue SHEPTHH ),

CaMOBOCIIPOM3BCACHHUC (perOZLYKL[I/Iﬂ), HACJICACTBCHHOCTb, UBMCHYNBOCTL, POCT U

3 3akoHbl (I'. Mengens, T. Moprana, H.W. BaBuinosa) u yuenus (o neHrpax

YMenne n3naratb OMONIOTHYECKUE TEOPUH (KJIETOYHAs!, XPOMOCOMHAs, MyTallMOHHAs ),

MHOTr000pa3us ¥ MPOUCXOXKIEHHS KyJIbTYpHbIX pacrenuit H.J1. BaBunosa),
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OIPEACTIATE I'PAaHUILBI UX IIPUMEHUMOCTHU K )XUBBIM CHUCTEMaM

YMeHue BnaieTh METOJaM1 HayYHOTO TIO3HAHHA B Ononorun (HaOMoAeHue 1
OIHCAHUE KUBBIX CUCTEM, NIPOLIECCOB U SBICHUI; OpraHu3alys U IpOBEICHNE
OMOJIOTUYECKOT0 SKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI; BISIBIICHHE 3aBUCMOCTH
MeX[Iy UcCIeyeMbIMU BETHUYNHAMH, 00BbSICHEHHE OTY4YEeHHBIX PE3yJIbTaTOB,
HCIIOJIb30BaHHBIX HAYYHBIX OHATHH, TEOPUH U 3aKOHOB; YMEHHUE Je/IaTh BEIBOABI HA
OCHOBAHHH IOJIyYEHHBIX PE3YJIbTAaTOB)

YMeHue BBIIICNATh CYIIECTBEHHBIC TPU3HAKH BUPYCOB, KIETOK MPOKAPHUOT U IYKAPHOT,
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB; 0COOEHHOCTH TPOIIECCOB OOMEHa
BEIIECTB U MPEBPAIIEHHUS SJHEPTUHU B KJIETKE, (DOTOCHHTE3a, TNIACTHIECKOTO H
SHEPTEeTHYECKOr0 0OMEHa, XeMOCHHTE3a, MUTO03a, Mei03a, OIII0A0TBOPEHUS,
Pa3MHOXKEHUS, HHIUBUAYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEeHE3)

YMeHne NpuMeHTh OTyYeHHbIE 3HAHUS ISt 00 BICHEHHUS OMOJIOTHIECKUX MPOIIECCOB
Y SIBIICHUH, IS IPUHATHUS IPAKTUIECKUX PEIICHHUM B MOBCETHEBHOM JKM3HU B IIEJISIX
obecniedeHus1 6€30MaCHOCTH CBOETO 370POBbS U 3A0POBbsS OKPY KAFOIINX JIFOACH,
COOJTI0/IEHUST HOPM I'PaMOTHOTO TIOBEICHUS B OKPY’KAIOIICH MPUPOTHON CpEJIE;
MMOHMMAaHWE HEOOXOIMMOCTH UCIIOIb30BaHUS JOCTHXKCHUH COBPEMEHHOM OHMOJIOTHH U
OMOTEXHOIIOTHH JIJIS1 pAaIlMOHABHOTO TPUPOAOIOIB30BAHHS

VYmenne pemaThb 3JIEMCHTAPHBIC TCHETUYCCKUE 3aJa4Y1 Ha MOHO- U ,E[I/IFI/I6pI/I,Z[H06
CKpCIIMBaHUEC, CUCIIJICHHOC HACJICAOBAHNUE,; COCTABJIATH CXCMbI MOHOFI/I6pI/IILHOFO
CKpE€IIMBaHUA IJIA MPEACKa3aHKd HACJI€A0OBaHUA IIPU3HAKOB Yy OpraHnu3MOB

VYMeH#e BBITIOJIHATD JJADOPaTOPHBIE M MPAKTHIECKUE PAOOThI, COOIIOIATH ITPaBUIIa
pu paboTe ¢ yu4eOHBIM U J1a00paTOPHBIM 000PY/IOBAaHHEM

YMeHHe KpUTUYECKH OIICHUBATh U HHTEPIIPETHPOBATH HH(POPMAIUIO OMOJIOTHIECKOTO
CoJIepKaHus, BKITFOYAIOIIYIO TICEBAOHAYYHBIC 3HAHUS U3 PA3UYHBIX HICTOYHUKOB
(CMU, naydHO-TIOMyJIAPHBIE MaTepUaibl); ITHUECKUE ACTIEKTHI COBPEMEHHBIX
WCCIIeIOBAaHUN B OMOJIOTUN, METUITNHE, OMOTEXHOIOTUU

10

YMeHue co3aaBaTh COOCTBEHHBIE TMCEMEHHBIE M YCTHBIE COOOILEHHS, 00001ast
OHMOJIOTUYECKYIO0 MHPOPMAIMIO U3 HECKOIBKHX UCTOYHUKOB, TPAMOTHO HCIOIb30BATh
MIOHATUHHBIN anmapaTt OHOJIOTHH

11 KJIACC

Kon
IpoBEePsAEMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUM O MecTe M pOJM OUOJIOTUM B CHCTEME
HAyYHOTO 3HAaHHS €CTECTBEHHBIX HAayK, B ()OPMHPOBAHHH COBPEMEHHOM
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€CTECTBEHHO-HAyYHOM KAapTHHBI MHpa U HAy4YHOIO MHPOBO33PEHUS; O
BKJIIE POCCUMCKMX U 3apyOeXHbIX Y4EHBIX-OMOJOTOB B pa3BUTHE
Oouonornu; (QYHKIMOHAIBHOW TPAMOTHOCTH 4YENIOBEKA Ui pEIIeHUs
JKU3HEHHBIX 33]a4

VMeHHe pacKphIBaTh COACP)KaHUE OHOJOTHYECKUX TCPMHHOB U TOHSTHIL:
BUJ, TIOMYJISALUS, T€HO(OHM, SBOIIONUS, ABIKYIIUE CUIBI ((aKTOpPHI)
9BOJIIOIMK,  MPHCIOCOOJIEHHOCTh ~ OPraHWU3MOB,  BHI000pa3oBaHmMe,
9KOJIOTHYECKUE (AKTOPhl, DKOCHUCTEMa, MPOAYIICHTbI, KOHCYMEHTHI,
PEIOYICHTBI, IENHU TMUTAHUS, SKOJOTHYECKas MHpaMuia, OHOTEOICHO3,
ounocepa

YMeHue wusnaratb OUOJIOTMYECKHE TEOpUM (IBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKasi TEOPHsI SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apompimieBoro  cxoxctea  K.M.  bapa, depenoBaHus — INIaBHBIX
HarpaBiaeHuid u myteit oo A.H. CeBepiioBa, yuenust o 6uocdepe
B.U. Bepnajackoro), onpeaensarh rpaHUIlbl UX MPUMEHUMOCTH K YKHUBBIM
CUCTEMaM

YMeHue BIaJeTh METOJaMHM HAYyYHOTO TIO3HAaHUS B  OWOJIOTHH
(HaOmroleHMe W OMHCAHUE JKHUBBIX CHCTEM, IPOIECCOB M SIBJICHUM;
OpraHM3anusi W  IPOBEACHHE  OHOJIOTMYSCKOr0  3KCICPHUMEHTA,
BBIJIBFDKCHUE THUITOTE3bI; BBISIBICHHE 3aBHCHMOCTH MEXIY HCCIETYEMbIMU
BCIMYMHAMH, OOBSICHEHHE ITOJIYUYCHHBIX PE3YJbTaTOB, HCIIOJIb30BaHHBIX
HAyYHBIX [OHSATUH, TECOPUH M 3aKOHOB; YMCHHE JeJIaTh BBIBOIBI Ha
OCHOBAHHU TIOJYYCHHBIX PE3yJIbTATOB)

VMeHHE BBICIATh CYLICCTBEHHBIC MPHU3HAKU CTPOCHUS OMOJIOTHYECKUX
00BEKTOB: BUJOB, HOIYJISAIHHA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIICHO30B M IKOCUCTEM; OCOOEHHOCTH IIPOIIECCOB HACIIECTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOT' O otOopa, BUJI000pa30BaHus,
IPUCIIOCOOICHHOCTH OPTaHU3MOB, IEHCTBHSI SKOJOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, TEpPEeHOCa BEIIECTB M IOTOKA HSHEPTUH B HKOCHUCTEMAX,
AQHTPOINIOTEHHBIX ~M3MEHEHHWH B  JKOCHUCTEMax CBOEH  MECTHOCTH,
KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHne IMPUMCHATH IMOJIYYCHHBIC 3HaHUA JJIsA 00BICHEHHS
OMOJIOTHYECKUX TPOLIECCOB W SBJICHUHM, JUISI MPHUHATUS MPAKTUUYECKUX
pelieHnii B MOBCEIHEBHOM KHU3HU B IIeNsAX oOecredyeHus 0e30macHOCTU
CBOETO 3JI0POBbSI M 3/10pPOBbSI OKPYKAIOIIUX JIIOJEH, COOMI0AEHUs HOPM
IPAMOTHOI'O MOBEJCHMS B OKPYXKAlOLIEH NMPUPOJHOM Cpeie; MOHUMAaHHE
HEOOXO/IMMOCTH MCIIOJIb30BaHMsI JTOCTHDKEHUH COBpEMEHHOH OuoIoruu
JUTSL PallMOHAIBHOTO MPHPOJIOTIONIE30BAHHS

YMmenune pemiaTth SJIEMCHTAPHBIC OMOJIOrTYECKHE 3aga4u, COCTaBJIATH
CXCMEI IIEPCHOCA BCUICCTB U SHCPIUH B SKOCHUCTCMAX (I_[CHI/I HI/ITaHI/ISI)

YMeHue BBINOJIHATH J1JAOOpaTOpHbIE M MpakTHYeCKhe padoThl, coOMI01aTh
paBuiia npu paboTe ¢ yueOHBIM U J1abopaTOPHBIM 000PYAOBAHUEM

YMeHHe KpUTHUYECKH OLEHUBaThb M HHTEPIPETUPOBaTh HH(OPMAIIHIO
OHMOJIOTHYECKOTO CO/IEP KAHUS, BKIIIOUYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3nuyHbIX UCTOYHHMKOB (CMMU, Hay4yHO-ONYJsSIpHBIE MaTepHabl);
paccMaTpuBaTh IN100ATBHBIE 3KOJIOIMUYECKHE NMPOOJIEeMbl COBPEMEHHOCTH,
¢bopMHpPOBATH IO OTHOLIEHHIO K HUM COOCTBEHHYIO MO3UIIUIO

10

VYMeHne co3aaBaTh COOCTBEHHBbIC MHUCHMEHHBEIC H YCTHBIC COO6I_I_ICHI/I}I,
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0000m1ass OHOJIOrHYecKyo HH(OPMAIMIO M3 HECKOJIBKHUX HCTOYHUKOB,
IPaMOTHO HCIIOJIb30BATh MOHATHHHBIH anmapar OHoJIOTHH

ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Koxa

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus xak Hayka

11

buonorus — Hayka o xuBoi ipupojie. Pons 6uosnoruu B GopMUpOBaHUH COBPEMEHHOMN
Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJOTHIECKIX HAYK

1.2

MeToabl TO3HAHUS JKMBOM IMPpUPOAbI (Ha6J’II-OI[eHI/Ie, OKCIICPUMCHT, OIIMCAHUC,
HU3MCPCHUC, KJIaCCI/I(bI/IKaI_[I/ISI, MOACIINPOBAHUEC, CTATUCTUYCCKAs 06p2160TKa ,I[aHHLIX)

JKuBnIe cCTEMBI U BX opranu3anus

2.1

JKusble cucreMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouosioruu. CBoiicTa
OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHU opraHu3ai OMOCUCTEM: MOJICKYIISIPHO-TEHETHYECKHMA, KIIETOYHBIMH,
OpraHU3MEHHBIN, MOMYISIUOHHO-BUOBON, SKOCUCTEMHBIN, OHOCchepHbIi

XHWMHMYECKUHI COCTAB U CTPOCHUE KIIETKH

3.1

XUMHUECKUI COCTaB KJICTKH. XUMHUYECKUE AIIEMEHTBI: MAKPO3JIEMEHTBI,
MHKPOSJICMECHTEI. BO)Ia N MUHCPAJIBHBIC BCIICCTBA. qDYHKHI/II/I BOABI 1 MUHEPAJIbHBIX
BelecTB B kietke. [Togiepxanne 0CMOTHYECKOTO OanaHca

3.2

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTHI — MOHOMEPHI OETIKOB.
HezaMmeHnMBbIe 1 3aMEHNMbIE aMUHOKHCIOTBI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpHhI O€JIKOBON MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAs, TPETUYHAS U YETBEPTUYHAS
CTpYKTypa). XuMU4ecKue cBoiicTBa 6enkoB. buonornueckne GyHKIMN OEIKOB.

®epMeHThI — Onosiornyeckue kartanusaTopsl. CTpoeHue pepMeHTa: akTUBHBIHN LIEHTD,
cyoctparHas cneuupuyHocts. Kopepmentsl. Butamunsl. OTinnuust pepMeHTOB OT
HEOPraHMYECKUX KaTaJIn3aToOpOB

3.3

VYraeBosl: MOHOCaxapuabl (TIII0K03a, pudo3a 1 1e30Kcupr0o03a), Aucaxapuibl
(caxapo3sa, JJakT03a) ¥ MoJucaxapuIbl (Kpaxmall, TIIMKOTEeH, IEJUTI0II03a).
buonoruueckue GyHKIUU YrII€BOAOB.

JIunuael: TpUTIULEPUIBL, cTepoubl, pochonunuasl. ['uapodunsHo-ruapodoOHBIE
cBoiicTBa. buonornueckue ¢pynkunu mununoB. CpaBHEHHE YITIEBOJIOB, OETKOB U
JUIHUI0B KaK HICTOYHUKOB SHEPTUU

3.4

Hyxneunossie kucnotsl: JIHK n PHK. Hykiieotnibl — MOHOMEpPHI HYKJIEUHOBBIX
kucnotT. Ctpoenue u pynkunu JJHK. Ctpoenne u pynkuun PHK. AT®: ctpoenue u
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byHKIAHA

3.5

[urosorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

Knerka kak nenoctHas xuBas cucrema. O0Iue Npu3HaKy KIETOK: 3aMKHYTast
HapyxHas meMmOpana, Mosiekynsl JIHK kak renerndeckwuii anmnapar, cucrema CuHTe3a
Oenka

3.7

Turbl KJIETOK: yKapHOTHYECKasi ¥ MpOKaproTHUecKasi. OCOOEHHOCTH CTPOCHUS
MIPOKapUOTHUECKON KiIeTKH. KieTounas crenka 6aktepuii. CTpoeHue
9yKapuOTHYECKOM KIETKU. OCHOBHBIE OTJINYMS PACTUTENBHOM, )KUBOTHON U TPUOHOM
KJIETKU

3.8

IToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIIETOYHAsI CTCHKA, [NIMKOKAINKC, MX (QYHKLUH.
[Tna3maruueckas memOpaHna, e€ cBoiicTBa U pyHKIMU. LluTomnazma u e€ opraHoubl.
OnHomMeMOpaHHbIE OpraHOU B! KIETKU: SHIoMIazmaTnyeckas cetb (JI1C), anmapar
INonbaxu, mu3ocomsl. [1o1yaBTOHOMHBIE OPraHOM bl KIIETKH: MUTOXOH/APUH,
mactuel. [Iponcxoxaenne MUTOXOHIpUN U Iutactul. Bunasl miactua.
HememOpaHHbie opraHOU/ bl KJIIETKU: pUOOCOMBI, KIIETOUHBIHN LIEHTP, PECHUYKH,
KryTUKU. OyHKIMN OpraHou0B KJIETKU. Britouenus

3.9

SAnpo — perynstopHslii HeHTp KieTku. CTpoeHue sizipa: siiepHas 000J104Ka,
KapuoIuiaMa, XpoMaTuH, APbIIIKO. XpOMOCOMLI

3.10

TpchnopT BCIICCTB B KIICTKC

H(I/ISHGI[CHTCJIBHOCTB KIICTKH

4.1

OOMeH BelecTB, UM METa00IN3M. ACCUMUIISIINS (TIACTUYECKU OOMEH) U
JTUCCUMUIISALINS (SHEPTETUUECKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO MpoIiecca
MeTtabonu3ma. Tumbel oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIid. Ponb
(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTUU B KIETKE

4.2

®dortocuntes. CBeToBas u TeMHOBas (a3bl oTocuHTe3a. Peakiuu ¢poTocuHTesa.
DddexTuBHOCTh hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A JUISl )KU3HU Ha 3eMIIe.
Bnustaue ycioBuit cpenbl Ha GOTOCUHTE3 M CIIOCOOBI TTOBBIIICHHS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHHTe3. XeMOCHHTE3UPYIOIIHe OakTepun. 3HaUeHUE XeMOCUHTE3a 7S )KU3HH Ha
3emie

4.3

DHepreTuveckuii 0OMEH B KJIeTKe. Paciernienre BemecTB, BoIICTICHUE U
aKKYMYJIMPOBAHHUE YHEPTUU B KJIETKE. DTaIlbl SJHEPreTUIeCKoro ooMeHa. [ mukonus.
Bbpoxxenune u ero Buasl. KucmopoiHoe OKUCIEHUE, WU KIIETOYHOE JbIXaHHE.

O} heKTUBHOCTH YPHEPTETUIECKOTO 0OMEHA

4.4

Peakiun matpuunoro cunresa. ['enernueckast uapopmanus u JJHK. Peanuzanus
TeHeTUYEeCKOW nH(opManuu B KieTke. | eHeTH4ecKuii KOJ 1 ero CBOMCTBA.
Tpanckpunuus — matpuunslii cunte3 PHK. Tpancusiius — 6uocunTes 6emnka.
KoaupoBanue amunokucior. Ponbs pubocom B 6rocuHTe3e Oenka
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4.5

Hexnerounsie ¢popmbl sku3HU — BUPYCHI. McTopust oTKpbITHS BUpycos ([.H.
NBanoBckuii). OcOOEHHOCTH CTPOCHHUS M )KU3HEACITEIIPHOCTH BUPYCOB.
bakrepuodaru. bosie3nu pacTeHuid, )KUBOTHBIX U Y€IOBEKA, BRI3BIBAEMBIC BUPYCAMHU.
Bupyc ummynoneduiuta yenoseka (BUY) — Bo30ynurens CIIMa. [Ipodunaktuka
pacnpocTpaHeHus] BUPYCHBIX 3a00IeBaHUI

Pa3sMHOXEHME U MHIUBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

KiteTounsIii UK, WU )KM3HEHHBIN 1TUKI KieTku. HTepdasza u mutos. [Iporeccsr,
npoTekaromue B uatepdase. Permmkanms — peakiust matpuynoro cunresa JJHK.
CtpoeHue XxpoMOoCOM. XPOMOCOMHBIN HAOOp — KapuOTHIl. JUIIonaHbINH 1
TaruIONIHBIA XPOMOCOMHBIE HA0OPBI. XpomaTuabl. [{uTonornueckrne OCHOBBI
Pa3MHOKEHHUS U UHJIUBUIYAIbHOTO Pa3BUTHSI OPTaHU3MOB.

HGJ'IGHI/IG KIICTKU — MHUTO3. CTaI[I/II/I MHTO34a. Hpoueccm, IMPOUCXOAAIINE HA pa3HbIX
cTagusiax MHUTO3a. buonornyeckuii CMBICIT MHUTO3a

5.2

CDOpMLI Pa3MHOXKCHHA OPraHU3MOB! 0ecIoJI0€e U IOI0BOE. Bunagsr OecroJioro
PA3MHOKCHUA: ACJTICHUC HAABOC, IOYKOBAHUC OJHO- U MHOTI'OKJICTOYHBIX,
cnopoo6p330BaHI/Ie, BCTCTATUBHOC PA3MHOXKCHHUC. I/ICKYCCTBGHHOG KJIOHUPOBAHHUC
OpraHu3mMoB, €Iro 3HA4YCHUC JI CCICKIUN

5.3

ITonmoBoe Pa3MHOXKCHHUC, €I'0 OTIIMYUA OT OecroJioro.

Metios. Craauu meiiosa. [Iporeccsl, mpoucxosmre Ha cTaausiax meno3a. [loBegenue
XpomocoM B Mero3e. KpoccuHrosep. bruosnornueckuii CMbICT M 3HAUEHUE ME03a

5.4

I"amerorenes — mporecc 06pa3oBaHus MOJOBBIX KIETOK Y )KUBOTHBIX. [Ton0oBBIE
JKeJle3bl: CEMEHHUKH U sIMYHUKUA. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK — FaMeT
(criepmaTo3ou, SSHIEKIeTKa) — criepMaToreHes3 u oorenes. OCOOEHHOCTH CTPOEHUS
AWLIEKIIETOK U criepmaTo3onnos. Omnogorsopenue. [laprenorenes

5.5

NuauBuayanbHOe pa3BUTHE (OHTOT€HE3). DMOpHOHANBHOE pa3BUTHE (IMOpHOTEHES).
Oranbl SMOPHUOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX KUBOTHBIX: IpOOJIEHNE,
racTpynsauus, opraHorenes. IloctamOpruonanbHoe pazButue. THIIbI
MTOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TIPSIMOE, HENIpsIMoe (JINYMHOYHOE). BiusiHue cpenbl
Ha pa3BUTHE OPraHU3MOB; (PaKTOPbI, CIIOCOOHBIE BBI3bIBATh BPOXKJIEHHBIE YPO/ICTBA.

Poct n pa3BUTHUC paCTeHHﬁ. OnTtorenes IBCTKOBOI'O paCTCHUA: CTPOCHUEC CEMCHH,
CTaluu pa3BUTUS

HacneacTBeHHOCTh M U3MEHUUBOCTH OpTraHnu3MOB

6.1

IIpeamer u 3agauu resetuku. Mcropus pa3BuTHs reHeTUKU. BKitag poCCUNCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETUKHU. MeTO bl TeHETUKH (THOPUI0I0THUECKUM,
LUTOT€HETHUECKU I, MOJIEKYISIPHO-TeHETUUeCKUi ). OCHOBHBIE T€HETHUECKUE TTOHSITHS.
I'eneTnyeckas CUMBOJIMKA, UCIIOIb3yEMasl B CXEMaX CKPELUBAHUN

6.2

3aKOHOMEPHOCTH HacJe0BaHus IPU3HAKOB, YCTaHOBIEHHBIE ['. Mennenem.
MonorubpuaHoe cKpeiuBanue. 3aKoH eIMHO00pa3us THOPUIOB MEPBOTO MOKOICHHUS.
[TpaBuno noMuHUpOBaHWs. 3aKOH paCHIEIUICHUS TPU3HAKOB. [ UTIOTE3a YMCTOTHI
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ramer. [lomHOE 1 HEmorHOe JAOMHUHHPOBAHUC.

JIuruOpuiHOE CKpelIMBaHue. 3aKOH HE3aBUCHMOI'0 HACIICIOBAHUS TIPU3HAKOB.
[{uToreHeTHYECKHUE OCHOBBI JUTHOPUIAHOTO CKPEIIUBAHUS. AHAIU3UPYIOIIEEe
cKpelrBanue. Vcrnonp30BaHre aHATU3UPYIOIIETO CKPEIIMBAHUS JJIS1 OIIPEICIICHHSI
TeHOTHIIa 0co0Hn

6.3

CueruieHHoe HacienoBanue npusHakoB. Pabora T. Moprana 1o cuenjieHHOMY
HaclieZIoBaHHIO reHoB. HapylieHne cuerieHns TeHOB B pe3ysbTaTe KPOCCUHIOBEpA.
XpoMOCOMHas TeOpusl HACIEICTBEHHOCTH. | eHeTuYecKre KapThl.

I'enerunka momna. XpOMOCOMHOC OIIPECACIICHUC I10J1a. AYTOCOMBI U IIO0JIOBBIC
XPOMOCOMBI. I'omorameTHbIC U TeTCpOraMCTHBIC OPraHU3MbI. HaCHeILOBaHI/Ie
IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

N3meHunBOCTB. Bubl N3MEHYMBOCTH: HEHACIIEACTBEHHAs U HacleACTBeHHas. Poib
Cpezbl B HEHACIeACTBEHHOW U3MEHUMBOCTU. XapaKTEPUCTUKA MOIUPHKALIMOHHON
M3MEHYMBOCTH. BapuanmoHHsli ps U BapuallMoHHas kpuBas. Hopma peakiuun
npusHaka. KolmuecTBeHHbIE M KaU€CTBEHHBIE TPU3HAKK U MX HOPMa PEaKLIMH.
CBoiicTBa MOJU(PHUKAIIMOHHON U3MEHYMBOCTH

6.5

HacnencrBenHnas, uim reHOTUNIMYECKas, U3MEHYMBOCTh. KomMOUHaTHBHAsA
M3MEHYMBOCTb. Mel03 U 110JI0BOM MpOLecC — 0CHOBA KOMOMHATUBHOM N3MEHUYHUBOCTH.
MyTanuoHHast ©3MeHYHBOCTh. Kitaccuukarys MyTanuii: reHHbIE XpPOMOCOMHEIE,
reHoMHble. YacToTa U Npu4MHbI MyTanuil. MytareHHsle pakTopbl. 3aKOH
TOMOJIOTMYECKUX PSAJOB B HaciencTBeHHOM n3menunsocty H.M. BaBunosa

6.6

I'enernka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI T€HETUKHU YEJIOBEKA!
reHeaJoTHYeCKUM, OJM3HEI[OBBIN, [TUTONCHETHYSCKIM, OMOXUMHUYECKUI,
MOJIEKYJISIpHO-TeHETHYeCKHi. COBPEMEHHOE OINIPEAEICHUE TEHOTUIIA: TOJJHOTEHOMHOE
CEKBEHUPOBAHME, TEHOTUIIMPOBAHKE, B TOM yHcie ¢ nomoibto [11[P-anann3sa.
HacnencrBenHble 3a0051eBaHus YellOBEKa: TeHHbIE 00JI€3HU, OOJIE3HH €
HACJIEICTBEHHO! MPeIpacioIokKEeHHOCThIO0, XpOMOCOMHBIE Oose3HH. CoMaTu4ecKue u
reHepaTuBHble MyTaluy. [IpuHIMIEI 310poBOro 00pa3a KU3HH, AUATHOCTUKH,
Npo(UTAKTUKY U JIEYEHUS] TeHETHYECKUX OoJe3Hell. Menuko-reHeTnaeckoe
KOHCYJIbTUPOBaHUE. 3HAUEHUE MEAUIIMHCKON I'€HETUKH B IIPENOTBPALLEHUH U JICUEHUN
TeHEeTUYECKUX 3a00JIeBaHU YeIoBeKa

CGJ'IGKI_[I/IH OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekius Kak HayKa 1 MPOLEecC. 3ap0KICHHUE CENEKIINU U JOMECTUKALUA. Y YeHUE
H.N. BaBuioBa o nieHTpax MpONCXOXKACHHUS 1 MHOTOOOpa3us KyJbTYPHBIX PaCTCHUM.
LleHTpsl MPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, MOpojaa, ITaMM

7.2

CoBpeMeHHBIE METOIBI CENEKITNUA. MacCOBBIN ¥ HHAUBUAYATBHBIN OTOOPHI B CEJICKITUN
pacTeHui u KUBOTHBIX. OIleHKa dKCTepbepa. bIM3KOpOACTBEHHOE CKpPEIMBAHUE —
nHOpuuHT. Yuctas nunus. CKpemuBaHue YUCThIX TUHUMA. ['eTeposuc, nim rudpuaHast
cuia. HepoacTBeHHOE ckpeluBanue — ayropuauur. Otaanénnas rudpuansanus u e
ycrnexu. ICKyCcCTBEHHBIM MyTareHes U Moy4YeHHe MOJUILIONI0B. JlocTrkeHus
CEJIEKIIUU PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB
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7.3

buorexHonorus kak orpaciib Ipou3BoACTBa. ['€HHast HHXKeHepHs. DTallbl CO3JaHUs
pexkomOuHanTHOM JIHK 1 TpaHcreHHBIX opranu3MoB. KiieTounast HH)KeHepHs.
Kiterouynsle KynpTypbl. MUKpPOKIOHAIBHOE pa3MHOXKEHUE pacTeHuil. KinoHnpoBanue
BBICOKOIIPOJIYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTMYECKUE U
studeckue mpodnemsl. 'MO — reneTndecku MOIUGUIIUPOBAHHBIE OPTraHU3MBI

11 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaAaHUA

DBOIIOIMOHHAS OO0 U

11

DBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuzerenscTBa 3BOIIOIMH. [laneoHTOIOrHYECKNE: TOCTIEJ0BATEIBHOCTD IOSBICHUS
BUJIOB B AJICOHTOJIOTHYECKOH JIETONHNCH, TIepexoHbie popMbl. buoreorpaduueckue:
CXO/ICTBO U paznuuune GayH u (GiIop MaTEpUKOB U OCTPOBOB. DMOPHOIOTHIECKHE:
CXO/ICTBA U pa3InyMsi SMOPHOHOB pa3HbIX BUOB O3BOHOUHBIX. CpaBHUTENBHO-
AHATOMUYCCKHEC: TOMOJIOTUYHBIC, AHAJIOTHUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBU3MBI.
MonekynspHO-OMOXMMUYECKHUE: CXOICTBO MEXaHU3MOB HACIIEJCTBEHHOCTH H OCHOBHBIX
MeTabO0JIMYECKHX ITyTeH Y BCEX OPraHu3MOB

1.2

Opomrormonnas teopus Y. Jlapsuna. [Ipeanocsiiku BO3HUKHOBEHUS JapBUHU3MA.
JIBHOKYIIME CHJTBI DBOJIIOIIMH BHUJIOB 110 J[apBUHY (M30BITOYHOE Pa3MHOXKCHHE ITPU
OTPaHUYCHHOCTH PECYPCOB, HEONpPENeIEHHAs H3MEHYMBOCTh, OOpPh0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunreruueckas Teopus 3Bosmonuu (CTD) u ocHOBHBIE €€ MOon0kKeHHs. MUKPO3BOIIOLUS.

HOHy.]'IfIIII/IX KakK €JUHHIa BuJa U 5BOJIIOIINN

14

JBwxymmue cuitbl (paxTopsl) IBOIIOIUU BUIOB B TPUpOe. MyTallmOHHBIN MPOIecc U
KOMOMHATUBHAs U3MEHUMBOCTh. [lonynsroHHbIe BOJIHBI U Apeid reHoB. M3omsamus u
murpanus. EcrecTBeHHBINH 0TOOp — Hanpasisitoui (hakTop 3Boonul. PopMBI
€CTECTBEHHOT'0 0TOOpa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BOIOIHH. [Ipumepsl
npucrnocoOIeHnit y opranu3MoB. ApoMop(O3bl U UAHOAIANTALIUH.

Bun u BunooGpaszoBanue. Kpurepun Buaa. OcHOBHbIE (OPMBI BU1000pa30BaHMS:
reorpapuueckoe, 3K0JI0rH4ecKoe

1.5

MaKpOBBOJ'IIOL[I/Iﬂ. q)OpMBI 9BOJIIOIIMH: (I)I/IJ'ICTI/I‘-ICCKEUI, AUBCPTCHTHAs, KOHBCPIrCHTHAA,
napajjicjibHasd. HCO6paTI/IMOCTL OBOJOIHNH

Bo3HukHOBEHHE N Pa3BUTHUC )KXU3HU HA 3emite

2.1

JloHayuHBbI€ IpEACTaBIEHUS O 3apOXKIEHUH KU3HU. HayuHble rUnoTe3bl BOSHUKHOBEHUS
JKU3HH Ha 3emMJie: aOMoreHe3 v MaHcnepMusi. XUMHUIECKask YBOJTFOITHS.
OKCEpUMEHTAILHOE MOATBEPKACHUE XMMUUECKOH 3BoItoLMu. HavanbHble aTansl
6uonorudeckoit sBomonnu. I'nnoresa PHK-mupa. IlepBble K1€TKH 1 UX 3BOJTIONUSL.
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®opMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB

2.2

PazButue xu3Hu Ha 3emie 1o 3pam u nepuogam. Karapxeit. Apxeiickas u
npotepo3oiickas 3psl. [laneo3oiickas 3pa u e€ nepuoIbl: KEMOPUINCKUNA, OPJIOBUKCKUH,
CUJTYpUICKUH, J€BOHCKUHN, KAMEHHOYTOJIbHBIN, MEpMCKU. Me3o3oiickas 3pa u eé
MIepUOJIbI: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.
XapakTepucTUKa KJIIMMaTa U reoJoru4eckux mpoueccoB. OCHOBHbBIE 3TAIlbI 3BOJIIOIUU
pPacTUTENHHOTO U JKUBOTHOTO MUPa. ApoMop(03bl y pacTeHHi 1 )KUBOTHBIX. [losiBIeHNE,
pacuBeET U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB

2.3

CucreMa OpraHU4YeCcKOro MHpa Kak oTpaxxeHue 3BOTIOIIH. OCHOBHBIE CUCTEMATUYECKUE
IPYIIbl OPTaHU3MOB

2.4

3BOJ’IIOI_II/I$I YCJIOBCKA. AHTpOHOJIOFI/IH KaK HayKa. PazButune HpeI[CTaBJ'IeHI/Iﬁ (¢}
MMPOUCXOKACHUHN YCIIOBCKA. MGTOI[I)I HN3YUCHUA aHTPOIIOICHE3A. CXOILCTBa " pasiiniuvsa
YyeJIoBeKa U JKUBOTHBIX. CHCTEMAaTHYSCKOES IT0JI0KECHUE YSTIOBEKA.

JBmwxymme cuibl (hakTopel) anTporioreHesa. HacieacTBeHHast U3MEHYHBOCTD U
ecTecTBeHHbIN 0TO0p. OOIIeCTBeHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPyAa,
MBIIJIEHUE, PEYb

2.5

OcHOBHBIE CTaIUU U BETBY 3BOJIIOLUYU YEJIOBEKA: aBCTPAIONUTEKH, YeN0BEK yMEIbIi,
Yenosek npsamoxonsauuii, Yenosek Heanaepransckuil, Yenosek pazymusiid. Haxonku
HCKOIIaeMbIX OCTaHKOB, BpEMsl CYILIECTBOBaHU, 00JaCTh pacpOCTpaHEHus, 00bEM
TOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAUs

2.6

UYenoeueckue packl. OCHOBHBIE OOJBIIIHME PACKl: €BpPOIeOnIHAs (eBpa3uiickas), HeTpo-
aBcTpajouHas (3KBATOpHANIbHAS), MOHTOJIOUTHAS (a3HMaTCKO-aMepUKaHcKas). UepTsl
PUCIIOCOOJICHHOCTH TPE/ICTAaBUTENICH YeTOBEUECKUX Pac K YCIOBUSIM CYIIECTBOBAHUSI.
EnuncTBO WenoBeueckux pac. Kpurnka pacuzma

OpraHu3mbl 1 OKpysKarolias cpeaa

3.1

DKOJIOTHS KaK HayKa. 3aJauul ¥ pa3/ielbl 9KOJIOTHH. MeTO bl SKOJTOTUYECKUX
UCCIIeIOBaHMM. DKoornyeckoe MupoBo33penue. Cpenbl OOMTaHHsI OPraHU3MOB: BOJIHAS,
HA3eMHO-BO3/1yIlIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS

3.2

Okonornyeckue ¢akropsl. Kimaccupukaius sKkoorn4eckux (pakropoB: aOMOTHYECKHUE,
OMOTHUYECKHE U aHTpOIIOreHHbIe. [lelicTBHE SKOIOrnYeckux (pakTOPOB Ha OpraHU3MbI

3.3

Abuotnueckue pakTopbl: CBET, TEMIEPATypa, BIaXKHOCTh. DOTONEPUOIN3M.
[TpucnocoOieHus OpraHu3MoB K JIeiicTBUIO abuoTHYeckuX (akTopoB. buonornueckue
PUTMBI

3.4

buotnyeckue ¢pakropsl. Buibl 6HOTHYECKHX B3aMMOAECHCTBHM: KOHKYPEHIINS,
XUIIHWYECTBO, TAPA3UTU3M, MyTYyalIl3M, KOMMEHCAIN3M (HaxJeOHUYECTBO,
KBAPTUPAHTCTBO), aMEHCAIIU3M, HEUTpaIu3M. 3HaYeHHEe OMOTHYECKUX B3aUMOJIeHCTBUI
JUIS CYIIIECTBOBaHMS OPIraHU3MOB B IIPUPOIHBIX COOOIECTBAX
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3.5

DKOJIOTHYECKUE XAPAKTEPUCTUKHU NOMYISIuU. OCHOBHBIE MOKA3aTEIN MOMYJISIUU:
YHUCIIEHHOCTb, IJIOTHOCTh, POK/1a€MOCTb, CMEPTHOCTb, IPUPOCT, MUTpalus. JluHaMuka
YHCIIEHHOCTH MOMYJISILIUY U €€ Perysius

COOGH.ICCTBa 1 OKOJOTHUYCCKUEC CUCTEMBI

4.1

CooOuiecTBo opranu3mMoB — 6uoleHo3. CTpyKTyphl OHMOLIEHO3a: BUOBas,
MPOCTpaHCTBEHHAs, Tpouueckas (numienas). Bunpl-nomunantel. CBsizu B OMOLIeHO3€

4.2

Dkonorudeckue cucteMsl (3xocucteMsl). [lonarue 00 sxocucreme u 6UOreoreHose.
OyYHKIHOHATbHBIE KOMIIOHEHTBI YKOCUCTEMBI: TIPOYLIEHThI, KOHCYMEHTbBI, PEAYLIEHTHI.
KpyroBoport BeliecTB 1 MOTOK 3HEPruu B sKocucteMe. Tpoduueckue (IMUIIEBbIE) YPOBHU
skocucteMsl. [Tumessie nenu u cetd. OCHOBHBIE MOKA3aTeNU 3KOCUCTEMBI: Ouomacca,
OPOAYKIHSL. DKOJIOTUYECKUE MUPAMUbL: TPOAYKIIMH, YUCIEHHOCTH, OMOMACCHI.
CBolicTBa IKOCHCTEM: YCTOMYMBOCTh, CAMOpETYJIsilus, pa3BuTe. Cykieccus

4.3

[TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOTO MU
HMIMPOKOJIUCTBEHHOT O JIECA.

AHTpOHOI‘CHHHe OKOCHCTCMBI. ArpOBKOCI/ICTeMLI. yp603KOCI/ICTCMH. buonoruueckoe u
XO3JHCTBEHHOE 3HAUCHUE arpoO3KOCHUCTEM U yp603KOCI/ICTCM.

buopasnoobpasue kak paxkTop ycToitunBocTH 3KocucTeM. CoxpaHeHne OHOIIOTHYECKOro
pa3zHooOpa3us Ha 3emiie

4.4

Yuenue B.W. Bepuanckoro o 6uocdepe. I'panuiibl, coctaB u CTpyKTypa 6uochepsl.
XKusoe BemecTBo u ero pyakmun. OcodeHHOCTH Orochepsl Kak TI00aIbHON
9KOCUCTEeMBI. JluHaMudeckoe paBHOBecHE U 0OpaTHas cBA3b B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTEOXMMUYECKUE IIUKIIBI DJIEMEHTOB (yriepo/a, a30Ta). 30HAIHHOCTh
o6uocdepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBo B 6uocdepe 3emiu. AHTpONOreHHbIE U3MEHeHus B Ouocdepe.
['mo6asibHBIEC HKOJIOTHYECKUE TPOOTIEMBI.

OcHoBa pallMOHaIBHOTO YIPABIEHUS IPUPOJHBIMU PECYPCAMU U MX UCIIOJIb30BAHUE.
JocTkeHust OMOJIOTMH U OXpaHa MPUPOIbI

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* buonorus. 10 knacc. [Taceunuk B.B., Kamenckuii A.A., Pyobuos A.M. u ap.; [Tox penakuueit
[Taceunuka B.B. Aknmonepnoe o6miectBo «M3aarenbctBo «IIpocBemennes

buonorus. 11 knacc. [Taceunnk B.B., Kamenckuii A.A., Pyouos A.M. u ap.; [lox penakuueit
[Taceunuka B.B. Aknmoneproe o0miectBo «M3aarenbctBo «IIpocBemennes

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETU UHTEPHET
bu6mmoreka [IOK
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