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HHOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma yuebHoro mpeamera «buonorus» Ha ypoBHE CpeaHEro OOIIero
oOpa3oBanusi Ha 0a30BOM YpOBHE COCTaBjie€Ha /IS OOYYaIOLIUXCS, COACPXKALINXCS B
HCIPABUTENBHBIX YUPEKACHUAX, PACIIONOKEHHBIX Ha TeppuTopun Pecnydonuku Komu, B yucio
KOTOPbIX BKIIOYCHBI HCIIPABUTCIIBHBIC KOJOHHHM W CICACTBCHHBIC HW30JIATOPLL praBJ’IeHI/Iﬂ
dbenepanbHOH CiTykObI HCTIOTHEHHUS Haka3zaHuii mo Pecrryommke Komu (manee — MUY YOCHH).

[Ipu pa3paboTke mporpaMMbl MO OHOJOTHH TEOPETUYECKYI0 OCHOBY JUIS ONpPEICTICHHS
MOJX0A0B K (popMupOBaHHIO cojepkaHus ydeOHoro mpeamera «buonorus» cocraBwin:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENEH, COJepKaHMUS,
pe3ynbTaToB O0y4deHHs: U TPeOOBaHHWI K YPOBHIO MOJTOTOBKH BBIMTYCKHHUKOB, IMOJIOXKEHHS 00
O0MMX HEeNSIX W MPUHIUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmrero obpazoBanust B Poccuiickoit deepannn, a TakkKe MOJIOKEHUS O crienudrke OMOJIoTuH,
€€ 3HaueHHH B IO3HAHUU KUBOU npupoabl 1 olecrieueHnu CYIICCTBOBAHHUA YCJIOBCUCCKOTI'O
obmrectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSM, OTIPEIETICHBI OCHOBHBIE (DYHKIIMU MPOTPAMMBI 10
Oouosioruu u €€ CTPyKTypa.

[Iporpamma mo 6uosorun Aa€T MpeacTaBiIeHUE O IENsIX, 00 00IIel cTpaTernu 00ydeHus,
BOCIIMUTAHUS W Pa3BUTHA, OOYyJarOIUXCS CpeAcTBaMU ydeOHoro mpenmera «buomorusy,
ompenenseT 00sA3aTENFHOE MPEIMETHOE COJIEpPKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
paszgenaM W TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3yYeHHUs] y4yeOHOTo marepuana ¢
y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOIMKU 00pa3oBaTeNIbHOIO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaIOIINXCS.

B mnporpaMMe 1o OHOJOTHM TakXe YYHTHIBAIOTCS TPEOOBAaHHWS K IUIAHHPYEMbBIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOydeHHs B (GopMupOBaHHH
OCHOBHBIX BHUJIOB y4e€OHO-TIO3HABATEILHOMN ACSITCIIBHOCTH/YIEOHBIX ACHUCTBUIN, 00YJArOIIUXCS 110
OCBOEHHIO COJICP)KaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Ouonoruu (10—-11 kmaccel, 6a30BBI YpOBEHb) peaii30BaH MPUHIIUII
MPEEMCTBEHHOCTH B H3YYeHHH OHWOJIOTHH, Olarojaps dYeMy B HEH NpOCMaTpHBaeTCS
HAIPaBJICHHOCTh HAa Pa3BUTHE 3HAHWH, CBSA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PCHHUS, IICHHOCTHBIX OpPUCHTAIMH  JIMYHOCTH, OSKOJOTUYECKOTO  MBIIUICHHUS,
NPEJCTAaBICHUNA O 37J0pOBOM 00pa3e KH3HH W OCpEKHBIM OTHOIIEHHUEM K OKpYXKaromeh
npupoJHOH cpene. [Toaromy Hapsiy ¢ H3y4eHHuEM OOIEONOIOTUICSCKUX TEOPHIA, a TAK)KE 3HAHHUN
O CTPOCHHH >KMBBIX CHUCTEM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX INPOTEKAIONIMX B HHUX
MIPOIIECCOB B IIPOTPaMMe 10 OMOJIOTHH YJeJICHO BHUMAHUE HCIIOJIb30BAHUIO TIOJYYCHHBIX 3HAHU T
B TIOBCEIHCBHOM HM3HH Ui PEUICHUs NPUKIATHBIX 33a4, B TOM 4YHCIE: MPO(UIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBAaHWI  YEJIOBEKAa, MEAUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHS 3KOJOTMYECKH 1€JIECO00Pa3HOTO MOBEACHUS B OKPYXAIOIIEH MPUPOIHOU cpele,
aHaM3a BJIMSHUS XO3SWCTBCHHOHM [EATEIBHOCTH 4YEIIOBEKAa Ha COCTOSIHHE MPHPOIHBIX U
HCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHHEC BHUMAaHHS K MPHUKIAJIHOW HANPaBJICHHOCTH Y4EOHOTO
npeamera «bruoJIOTUs TPOJTUKTOBAHO HEOOXOIUMOCTBIO 00ECIICUEHHS YCIOBHUU JUTS PEUICHUS
OJIHOM M3 aKTyaJbHBIX 3a]1a4 MIKOJHLHOTO OMOJIOTUYECKOTO 00pa3oBaHus, KOTOpas MpeArnoIaraet
dbopMupoBaHHE Y OOYYAIOIIUXCS CHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSM JHHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosoruss Ha ypoBHe cpenHero oOiiero oOpa3oBaHUS 3aHUMaeT BakHoe MmecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOY4AIOUIUXCSA NPEACTABICHUNH O HAYyYHOW KapTHHE MUpA,
pacmupsieT 1 000011aeT 3HaHUS O )KUBOW MPUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allii M DHBOIIOLUHU, CO3MAET YCIOBHUS IUIA: TMO3HAHUS 3aKOHOB JKHUBOH TMPHUPOJIHI,
¢dopmupoBaHus (YHKIIMOHAIBHON I'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe3o0macHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIIUICHUS, IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHWMe OHONOTHS HMEET TakKe JUIsl pEIIeHUs BOCIUTATENbHBIX W
Pa3BUBAIOIIMX 3aJa4u CpelHero oouiero oOpa3oBaHus, conuann3anun odyqaromuxcs. M3yduenue
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OMOJIOTHH 00ECTICYNBALT YCIOBUS 1T POPMUPOBAHUS MHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX
U uHOOPMAIMOHHBIX HABBIKOB, JSCTETHYECKOH KYyIbTYphl, CIOCOOCTBYET HMHTErpallid
OMOJIOTMYECKUX 3HAHUI C NPEACTABICHUSAMH M3 APYTUX Y4EOHBIX HPEAMETOB, B YaCTHOCTH,
¢busuku, xumMun u reorpadun. HazBaHHbIC MOJIOKEHUS O MPEIHA3HAYCHUH Y4EeOHOTO MpeaMeTa
«buonorus» coCTaBUIIM OCHOBY JUIS OTIPEICIICHHUS TI0IX0IOB K OTOOPY M CTPYKTYPUPOBAHUIO €TO
COJIEpXaHUs, TIPEACTABICHHOTO B MPOTPaMMeE 110 OMOJIOTHH.

OTt60p comepkanus yaeOHOTO mpeaMera «bruosorus» Ha 6a30BOM YpOBHE OCYIIIECTBIIEH C
MO3UIUH KYJIbTYpPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYdYarOIIUecs IOJKHBI
OCBOWTH 3HAHWS U YMCHHsI, 3HAUMMBbIC IS (DOPMUPOBAHUS OOMICH KYIbTYPBI, OMPEICIISIOIINE
aJICKBaTHOE TOBEJCHUE YEJIOBEKAa B OKPYXKAIOWIEW MPUPOJHOM cpene, BOCTpeOOBaHHBIE B
MTOBCETHEBHON KU3HU U MPAKTUICCKOW JesTenbHOCTH. Oco00e MeCcTO B ATOW CHCTEME 3HAHWUN
3aHUMAIOT JJIEMEHTHl  COJEp)KaHUs, KOTOpbIE CIyXaT OCHOBOW i (popMupoBaHuUs
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa W I[IEHHOCTHBIX
OPHUEHTALMIX JTUYHOCTH, CTTIOCOOCTBYIOIIUX TYMaHU3AI[UU OMOJIOTMYECKOT0 00pa30BaHuUs.

CTpyKkTypupOBaHHUE COJAEpkKaHUS y4eOHOTO MaTepuajia B MporpamMMe IO OHOJOTUHU
OCYIIECTBJIEHO C YU4E€TOM MPUOPHUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMYUTEIBHBIX O0COOCHHOCTSX
YKUBOU MPUPOJIBI, 0 €€ YPOBHEBOW OpPraHU3aIluH 1 SBOJIIOLUU. B COOTBETCTBUY C 3TUM B CTPYKTYpE
yaeOHOro mpenMera «bHoorusy BBIICIECHBI CIEAYIONNE CONepKaTelibHble TMHUHN: «buonorus
Kak Hayka. MeTopl HaydHOTO Mo3HaHus», «KieTka kak Omosnorudeckas cucteMay, «Opranusm
Kak OmoJsiornmueckas cuctemay, «CrucreMa 1 MHOTOOOpa3ne OPraHudeCKOro MHUpPay, « IBOJIFOIUS
YKUBOU IPUPOIBI», « IKOCUCTEMBI U TPUCYILIHE UM 3aKOHOMEPHOCTH.

Peanuzarus paboueii mporpamMmbl yaeOHOTO TipenMeTa « bHooTHs» OCYIIECTBISETCS Cpeau
oOyuatomuxcsi, comepxkammxcsi B MY, 410 0OBEKTUBHO OOS3BIBAET YUYUTENECH OCYIIECTBIATH
00pa30BaTeIbHYI0 JEATENBHOCTh C YYETOM CHEIUPUKU (HYHKIMOHUPOBAHUS HCIPABUTEIbHBIX
yupexaeHuii. OqHa U3 OCHOBHBIX OCOOCHHOCTEH BeICHHUS 00pa30BaTelbHON NEATEIHLHOCTH B
YCIOBUAX HCIPABUTENbHBIX YUPEXKIECHUH COCTOUT B TOM, 4YTO €€ YYEHUKH (PaKTHUYECKU
CYIIECTBYIOT B JBYX pEaJbHOCTSIX — C OJHOW CTOPOHBI, JUIAa, HApPYIIUBIIHWE 3aKOH U
conepxkamuecss B 1Y, ¢ apyroil — 310 y4eHUKH, KOTOpPbIe 00s13aHbI, TIPEK/IE BCEro, COOMIONATh
peXUMHBIE TPeOOBAaHUS M YTBEPKACHHBIN pactiopsiok aas Y. 3TUM BO MHOTOM OTIPEIEIISIFOTCS
(dbopMbl paboThl U yueOHbIE TEIaroruueckre TeXHoJoruu. Hu3kuil crapToBbli MO3HABATEIbHBIN
YpOBEHb, HECOOTBETCTBHE OMOJIOTHMUECKOT0 BO3pacTa Kilaccy 00yueHus (KaTeropus 00y4aronuxcs
cocraniget oT 13 g0 30 ser), HemoCTaTOUHAsl MaTepUAILHO-TEXHUYECKasi 0a3a UCIPABUTEIbHBIX
yUpexJIeHUH, OTCyTcTBUE ceTH «lHTepHeT» B ydeOHBIX Kiaccax M TPYIHOCTH MPOHOcCA
ANIEKTPOHHBIX HOCUTENIEH Ha peXKUMHYIO Tepputoputo MY, TpynoBas 3aHITOCTh 00ydaoIuXcs Ha
MPEeINpUITUSIX COOCTBEHHOTO TPOU3BOJCTBA HCHPABUTENBHBIX  YUPEKICHUM  SBISIFOTCS
OOBEKTHUBHBIMU  TPEMATCTBUSIMU JJIS  HCIOJNB30BaHUS TPATUIIMOHHBIX  (GopM  paboThl,
OOLIENPUHATHIX AJIs1 00pa30BaTEIbHBIX YUPEKICHUH.

Orpann4eHHOE KOJIMYECTBO Y4EOHBIX MOMEIICHUN B HCIPABUTEIBHBIX YUPEKICHUIX U
HEOOXOUMOCTh COONIONCHHS PEXUMHBIX TPEeOOBaHUI, HCKIIOYAIOT BO3MOXKHOCTH MPOBEICHUS
1ab0paTOPHBIX U MPAKTUYECKUX PAaOOT HAa YUECOHBIX 3aHATHUSX IO MPEAMETY.

C y4yeToM MMEIOMIUXCS 0COOEHHOCTEH, B COOTBETCTBUH C TPEOOBAHUSMHU JIEHCTBYIOLIETO
3aKOHOJATehCTBA OOy4YeHHE OCYIIECTBISETCS B OYHOM, OYHO-3a0YHOM U 3a04HON (opmax B
COOTBETCTBUM C YUEOHBIMU TUIAHAMHU U KAJICHJAPHO-TEMAaTHYECKUM TUTAHUPOBAHUEM.

Henp wu3ydenust ydueOHOTO mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIaJCHUE
0oOy4aroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHU3aIllUU >KUBBIX CHCTEM
pPa3HOTO paHra U MpUoOpEeTeHHe YMEHUIN MCIONIb30BaTh 3TH 3HAHMS JJIsi TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBON MIPUPOJIBI U PELICHUS Pa3TUYHBIX KU3HEHHBIX MTPOOIIEM.

Joctmxkenne 1end u3ydeHus ydeObHoro mnpeamera «buonorus» Ha 06a30BOM YypOBHE
obecrieunBaeTcs PEeIIeHUEM CIICIYIONTUX 3a]1a4:

OCBOEHHE 00YJAIOIIUMHUCS CUCTEMBI 3HAHUH O OMOIOTMYECKUX TEOPUSIX, YYCHHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWIax, CIyXKallMX OCHOBOM g  (GOpMUPOBaHUS
MPEACTABICHUN O €CTEeCTBEHHO-HAYyYHOM KapTHMHE MHpa, O METOJaX HAaydyHOro IO3HaHWUs,
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CTPOCHUH, MHOT000pasMM M OCOOCHHOCTSAX J>KMBBIX CHCTEM pa3HOIO YPOBHS OpraHH3allvy,
BBIJAFOIIUXCSI OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTH;

dbopMupoBanre y OOydYaIOIIUXCS TMO3HABATEIBHBIX, WHTCIICKTYyalbHBIX U TBOPUYECKUX
CIOocOOHOCTEH B MpoLiecce aHadu3a JaHHBIX O MyTAX Pa3BUTHUA B OMOJOIMM HAyYHBIX B3TJISJIOB,
UJIeH ¥ TI0JIXO0/I0B K U3YYEHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHHME Yy OOy4aromuxcsi oOmel KynbTypbl, (QYHKIHOHAIbHOW I'PAMOTHOCTH,
pa3BuUTHE YMEHUN OOBSACHSATH W OLIEHWBATH SIBJICHUS OKPYXAIOIIEr0 MUPA >KUBOU MPUPOIBI HA
OCHOBAHHWU 3HAHUW U OTBITA, TIOJIYUCHHBIX TIPU U3yUYECHUU OMOJIOTHH;

¢dopmupoBaHre y OOydYaIOIIMXCS YMEHUI WIUTIOCTPUPOBATh 3HAYCHHE OHOIOTHMYECKHX
3HAHUW B MPAKTUYECKON JIEATETHHOCTH YEJOBEKA, PAa3BUTUM COBPEMEHHBIX MEAMIIMHCKUX
TEXHOJIOTUH U arpoOUOTEXHOJIOTHIA;

BOCIIUTAHHE YOCKIEHHOCTU B BO3MOXXHOCTH TO3HAHUS YEJIOBEKOM >XHUBOW TMPUPO/IBI,
HE0OX0IMMOCTH OEpPEeKHOTO OTHOIIEHMS K HEW, COOIOICHUS] STUHUYECKUX HOPM TpU NMPOBEAECHUN
OMOJIOTMYECKUX HCCIIEA0BAHNI;

OCO3HAHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUI TOBBIMIEHUS] YPOBHS 3KOJOTUYECKOM
KYJIBTYpPHI, 11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHHE TMPUOOPETEHHBIX 3HAHWN M YMEHUH B TIOBCEJIHEBHOU >KM3HU JJIsl OLICHKHU
MOCJIEJICTBUI CBOEH JEATEIbHOCTH MO OTHOIIEHHWIO K OKpYXarolied cpene, cOOCTBEHHOMY
3I0POBBIO, 000CHOBAHUE U COOIIOIEHNE Mep TTPO(PHUIAaKTHKY 3a00IeBaHU.

Pabouas nmporpamma ydgeGHOTO TIpenMeTa «bronorus» obecrneunBaeT pean3aIuio MOTyIIs
«IxoNbHBIN ypoOK» U JOCTHXKEHHE Lelel IJIaHUPYEMbIX pPe3yJIbTaToB pabodeil Mmporpammbl
BOCIIUTAHMUS.

B pabGoueit mporpamme ydeOHOro mpeamera «buonorus» mpencTaBieHbl TEMAaTHYECKOE
IJIaHUpOBaHUE 1O BceM QopMaM OOydeHHUs: OYHOM, OYHOM-3a0YHOM W 3a04HOUW dopmam.
[ToypouHoe TuTaHMpOBaHHE B COOTBETCTBUHU C denepanbHOil paboueit mporpamMmoil yueOHOTO
npeameTa «brosorusy mokazaHo TOJBKO 10 09HOU opme 00ydeHus. [loypouHoe miaHupoBaHue
[0 OYHO-3a0YHOW U 3a04HOW Qopmam OOydeHUs OTPaKE€HO B KaJeHJIapHO-TEMaTHYECKOM
IUTAHUPOBAHUM YUUTEJEH-TIPEIMETHUKOB.

Jlnst u3ydeHus OMOJIOTHH Ha 6a30BOM YPOBHE CpeAaHETo o0miero oOpa3oBaHus MPU OYHOM
dhopme oOyuenus orBoauTcs 68 yacos: B 10 kmacce — 34 yaca (1 yac B Henenmo), B 11 kimacce — 34
yaca (1 gac B Hezemo).

Ha uzyuenue 6uoorum Ha ypoBHE CpeHEro o01iero oopa3oBaHus B 0UHO-3a04HOM popme
BCEro OTBOAMUTCS 68 4acoB, U3 KOTOPBIX 68 YacoB - B ouHOM ¢opMe (ayautopHo): B 10 kiacce —
34 gaca, B 11 xmacce — 34 gaca.

Ha u3yuenue Ouosiornu Ha ypoBHE cpeiHero oo1iero oopazoBaHus B 3a04HOU (hopMe BCero
OTBOJUTCS 68 4acoB, U3 KOTOPBIX 68 yacoB - B 0uHOM Popme (ayautopHo): B 10 knacce — 34 yaca,
B 11 xnacce — 34 yaca.

Henenvnass wHarpyska ydeOHoro mnpeamera «buosiorus» mo KiaccaM MpeCcTaBieHA
CJIEYIOIIUM KOJIMYECTBOM YaCOB:

¢popma 00yuenusn KosunvecTBo 4acoB B HeeJ110 (04HO/3204HO)
10 kacc 11 kaace
ouHas Gopma 1 1
OYHO-33a0YHAas 1/0 1/0
¢dopma
3aouyHas popma 1/0 1/0




COJEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBsi3pb OMOJIOTHH C OOIIECTBEHHBIMU, TEXHHUYECKUMH U APYTHMHU
€CTECTBCHHBIMU HayKamH, (uiocoduei, 3TUKOH, 3CTeTUKON u mpaBoM. Ponbp Ouosoruu B
(bopMUpPOBaHUY COBPEMEHHOW HAy4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

Meto1bl TO3HAaHUS KUBOW TPUPOJIbl (HAOIIOAEHNE, SIKCIEPUMEHT, ONMCAHUE, U3MEPEHUE,
KJaccu(uKaIus, MOICINPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JleMoHCTpauuu (UCNOIb306AHUE BUOCOMAMEPUATINE) .

IMoprpetsrl: Y. Jdapsun, I'. Mennens, H. K. Konbuos, . Yorcon u ®@. Kpuk.

Tabmuiet 1 cxembl: «MeTo bl IO3HAHUS KUBOW IPUPOIBI».

JlaGopaTopHble H NPaKTHYeCKHe PadOTHI (HCIIOIB30BAaHUE BUICOMATEPHAIIOB)

[IpakTnueckas pabGota Ne 1. «Mcnosb30BaHHWE pa3IUYHBIX METOJOB MPU U3yYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cuctembl (OHMOCHCTEMBI) Kak MpeAMET W3y4eHHUs Ouojoruu. OTaudue >KUBBIX
CUCTEM OT HEOPraHWYECKOW MPUPOIBI.

CpoiicTBa OwocucTeM W WX pa3HoOOpa3we. YPOBHM OpraHu3aIuu  OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOreo1IeHOTHYECKHI), OMOChEpHBIH.

JleMOHCTpauuu (UCHOIb306AHUE 8UOCOMAMEPUATINE) .

Tabauipl 1 cxeMbl: «OCHOBHBIE TPU3HAKH JKU3HW», «YPOBHU OpraHU3allu >KUBOU
MIPUPOIBI».

Oo6opynoBanue: moaens Moiekyasl JJHK.

Tema 3. XuMUYecKHUil COCTAB U CTPOCHUE KJIETKH.

XHWMHYECKUH COCTAB KIETKH. XUMHUYECKUE AIEMEHTBI: MAKPOIIEMEHThI, MUKPO3JIEMEHTHI.
Bona n MuHepanbHbI€ BelleCTBA.

@yHKIMK BOJABl W MMHEPAJBHBIX BellecTB B KieTke. [lomnep:kanwe OCMOTHYECKOIO
OanaHca.

benku. Cocta u cTpoeHue 6ekoB. AMHHOKHCIOTHI — MOHOMEPHI OenkoB. Hezamennmele u
3aMEHHUMbIE aMUHOKHCIIOTH. AMUHOKHCIIOTHBII COCTaB. Y POBHU CTPYKTYPbI OEITKOBOM MOJICKYJIBI
(mepBuYHAasi, BTOpUYHAS, TPETUYHAS U YETBEPTHUHAS CTPYKTYpa). XUMUUECKHE CBOMCTBA OEIKOB.
buonorndeckue GhyHKIIMU OCITKOB.

@®epMeHThl — Ouonoruueckue Katanuzatopbl. CTpoeHue ¢epMeHTa: aKTHBHBIA ILIEHTP,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Ominuus  ¢GepMEHTOB  OT
HEOPraHMYECKHX KaTan3aToOpOB.

VYraeBoipl: MOHOCaxapuIbl (TIH0K03a, prulo3a U 1e30KCHpub03a), Aucaxapusl (caxaposa,
JaKTO3a) W MOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeIoo3a). buomornyeckune QyHKIUU
YIJI€BOJIOB.

Jlunuaer:  Tpurauuepuapl, Gochoaunuabl, crepounsl. [ uapoduiabHO-THAPOPOOHBIE
cBoiictBa. buonornueckue GpyHknuu nununoB. CpaBHEHUE YIieBOJIOB, OENIKOB M JIMIMJIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxneunossie kucnotsl: JIHK n PHK. HykieoTunsl — MOHOMEpBI HYKJIEHHOBBIX KHCIOT.
Crpoenne u ¢ynkuuu /JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

[uronorna — Hayka o kierke. Kietounas Teopuss — npuMep B3aUMOJEHUCTBUS HJIEH U
(akTOB B HAYYHOM MO3HAHUH. METO/1bl U3YYEHUS KIIETKH.

Knerka kak nenoctHast xuBas cucrema. OOIue NpU3HaKy KJIETOK: 3aMKHYTasi Hapy)KHas
MeMmOpana, mojekynsl JJHK kak reneTrueckuii anmapar, cucteMa CUHTe3a Oenka.

Tumbl KieTOK: dJyKapuoTHyeckas U mpokapuoTHuyeckas. OCoOEHHOCTH CTPOCHHS
npokaproTHueckor kieTku. Kierounas crenka Oaktepuil. CTpoeHHe 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTENILHOM, )KUBOTHOM U TPUOHON KIETKH.
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[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTCHKA, TIIMKOKAIHUKC, WX (DyHKIUU.
[Tna3marnveckass memOpana, e€ cBoicTBa W (yHkumu. Lluromnmasma u €€ OpraHOMIBI
OnnomeMOpanubie opranouab! kietku: JI1C, anmapar ['onbmku, mu3ocomsbl. [loayaBTOHOMHBIE
OpPraHOU bl KIIETKH: MUTOXOHIPHH, TUTACTUIBL. [IpOHCX0XKICHIE MUTOXOHIPHIA U TIaCTU . BHIbI
miactug. HememOpaHHBIE OpraHOWBI KIIETKHA: PUOOCOMBI, KIETOYHBIA IEHTP, EHTPUOJH,
PECHUYKH, KIyTHKU. DYHKIIUU OPraHOUIO0B KIIETKU. BKITtOueHMs.

SAnpo — perynaropubsiii HeHTp KieTku. CTpoeHue sapa: sijaepHas 000JI04Ka, KaproIlia3Mma,
XPOMATHH, SPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelECTB B KJIETKE.

JleMoHCTpauuu (UCROIb306AHUE BUOCOMAMEPUATINE) .

Hoptpetst: A. JleBenryk, P.I'yk, T.IllIBann, M. lllneiinen, P.Bupxos, [lx. Yorcon,
@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[{uarpammel: «PacripesienieHne  XUMHYECKHX  AJIEMEHTOB B HEXKHBOM  TIPUPOJE»,
«PacrnpeeneHne XUMUUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabouier u cxemsl: «Ilepuonnyeckas Tabaua XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYINBI BOJbI», «brocunTtes 6enka», «CTpoeHne MojeKkyisl 6enka», «CtpoeHue GpepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3ykapuoTH4YECKON
KIeTKW», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOEHHE pPaCTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE S/Ipa KIETKW», «YTIEBOABDY, «JIumuasn.

OO06opynoBaHue (KCIOIB30BAHUE BHUIACOMATEPUAIOB) CBETOBOM MHKPOCKOI, 000pYy/IOBaHHE
JUTSI TIPOBEICHUST HAOTIOCHUHN, U3MEPEHHH, IKCIIEPUMEHTOB, MUKPOTIpENapaThl pacTUTEIbHBIX,
KUBOTHBIX U OaKTepUATBHBIX KJICTOK.

JlabopaTopHble U NPAKTHYECKHE PA0OThI (KCIIOIb30BAHUE BHICOMATEPUAIIOB)

JlaGopatopnass pabota Ne 1. «M3ydeHue KaTaJIUTHUUECKOW aKTUBHOCTH (EepMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlabopaTtopnas pabota Ne 2. «M3y4yeHue CTpOCHHS KIETOK PAaCTEHUM, )KUBOTHBIX M OaKTEpHiA
101 MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnapaTax U UX OMHCAHUEY.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOMeH BelecTB, WM MeTa00JIM3M. ACCUMMIIALINS (TUTACTUYECKHH 0OMEH) ¥ TUCCUMUJISTIUS
(oHeprernyeckuii 0OMEH) — JIB€ CTOPOHBI E€IMHOTO Ipolecca Meradosnu3ma. Poib 3akoHOB
COXPaHEHHS BEIECTB ¥ SHEPTUU B IOHUMAHUU METa00IU3MA.

Tumner obMeHa BemiecTB: aBTOTpPO(HBIA u TeTepoTpodHbIi. Poas ¢epmMeHTOB B 0OMEHe
BEILIECTB U MPEBPALIEHUN YHEPTUU B KIIETKE.

@®orocunre3. CsetoBas u TeMmMHOBass (as3bl (GoTocuHTe3a. Peaknuu ¢doTtocuHTE3A.
DddextuBHOCTD PoTOCHHTE3a. 3HAUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha (POTOCHHTES3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHUHTE3UpYIoIIUe OakTepuu. 3HaUYEHUE XEMOCHHTE3a JUIsl JKU3HU Ha
3emuie.

DHepreTudeckuii oOMeH B KjeTke. Paciernienne BemecTs, BoIACIECHUE U aKKYMYITUPOBAHHE
SHEPruu B KJIETKE. JTambl JHEpreThueckoro odmena. [nmkonu3. bpoxeHwe u ero BUIBL
Kucnoponnoe oxucinenue, Wi KieTodHoe abixaHue. OkuciautensHoe ¢ocopuinpoBaHue.
D¢ dexTUBHOCTH SHEPreTHUECKOTo 0OMEeHa.

Peakium matpuuHoro cuHTe3a. ['enermueckas uHpopmauus u JIHK. Peanuszauus
reHeTUYecKoi MHQopMaruu B KieTke. ['eHeTHuecKuil KoJ U ero CBOMCTBA. TpaHCKpUIIUS —
Matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres 6enka. Jransl TpaHchasuuu. KoaupoBanue
aMHHOKUCIIOT. Posib pubocoM B OruocuHTe3e Oernka.

Hexnerounsie ¢popmbl )xu3HU — BUpychl. Mictopust otkpeitus Bupycos (1. Y. MIBaHoBCKHif).
Oco0OeHHOCTH CTPOCHHUS W KU3HEHHOTO IMKIa BUpPYcoB. bakrtepuodaru. bonesHu pacreHuid,
KUBOTHBIX M YEJIOBEKa, BhI3bIBAEMbIE BUpycamu. Bupyc ummyHnonedumnura yenoseka (BUY) —
Bo3Oymutens CIIMa. OOparHas TpaHCKpHUMIMS, peBepTaa W HHTerpasza. lIpodumakrtrka
pacmpocTpaHeHus] BUPYCHBIX 3a00I€BaHHIA.



JleMoHCTpaUUH (UCHOIb30BAHUE BUOEOMAMEPUATIOB) '

Hoptperst: H. K. Konbros, 1. U. UBanosckuit, K. A. Tumupszes.

Tabuuibt u cxeMbl: «Tumsl MUATAHUS, «MeTtabou3my, «MUTOXOHAPHUSIY,
«QHepreTuueckuii 0oMeny», «Xioporacty, «Dorocunte3», «Ctpoenune JTHK», «Ctpoenue u
¢ynkumonupoBanue reHa», «CuHre3  Oenmka», «l'eHeTmueckwii  Kom», «Bupych,
«bakrepuoparn», «Crpoenme wu ku3HeHHBIH 1wmkn Bupyca CIIM/la, OGaxrepuodaray,
«Pemmukarnus JJTHK».

O6opynoBanue: mogenu-anmmkanuu «Yasoenue JAHK u tpanckpunuus», «buocunres
Oenkay, «CTpoeHue KIETKI», Moaenb cTpykTypsl JTHK.

Tema 5. PazMHoOkeHMe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii Wk, WM >KM3HEHHBIH 1MKI KieTku. MHTepdaza m mmrtos. [pormeccsr,
nporekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HAa0Op — KapHOTHUIl. J[MIUIOWTHBIN M TarUIOWIHBI XPOMOCOMHBIE
Habopbl. XpomaTuasl. [luTomornueckre OCHOBBI Pa3MHOXKEHUS M WHIWBUIYAIBHOTO Pa3BUTHS
OPraHu3MOB.

Henenne knetkn — muto3. Ctaguu muto3a. [Iporieccrl, mpoucxoasamniue Ha pa3HbIX CTaAUIX
MHTO3a. BHOJIOrnYecKuil CMBICT MUTO3A.

[Iporpammupyemasi THOETH KJIETKH — aromnTo3.

DopMBbI pa3MHOXKEHHS OPraHU3MOB: OECTIONIOE U TTOJI0BOE. BUIBI 6€CTI0JIOTO Pa3MHOKEHUS:
JICJICHHE HaJBOE, MOYKOBAHWE OJIHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTUBHOE
pa3MHO)eHHe. MckyccTBeHHOE KIOHHPOBaHME OPTaHU3MOB, €r0 3HAYEHUE ISl CEJICKIIHUH.

[TonoBoe pa3MHOMXKEHHUE, €ro OTIMYUS OT OECIIOJI0TO.

Meiio3. Craguu meiio3a. I[Ipoueccsl, mpoucxoasume Ha craausx Mmeinosa. [loBeaenue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAUEHUE MEH03a.

I'amerorenes — mpoiiecc 06pa3oBaHusl MOJIOBBIX KJIETOK y KUBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHUKHU M sSMYHUKHU. OOpa3oBaHHE U Pa3BUTHE MMOJIOBBIX KJIETOK — ramMeT (CIepMaTo30uj,
SMIIEKIIETKa) — crmepMaroreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOCHHs SHIEKICTOK |
criepMmaro3ouoB. OmnogorBopeHue. [laprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (PMOpPUOTEHE3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHUA Y MO3BOHOYHBIX >KMBOTHBIX: JIPOOJIEHUE, TacTpYJIsILus,
opranorenes. [loctamOpuonanbHoe pa3BuTHe. THUIBI MOCTIMOPHOHATIBHOTO PAa3BUTHS: IPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3BIBaTh BPOKJAEHHBIE YPOJICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTaJUU
pa3BUTHSL.

JleMOHCTpaUuu (UCHOIb306AHUE BUOCOMAMEPUATIOE)

Tabauiel u cxembl: «DopMbl Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOitHOE OMIOAOTBOpEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUI, «JleneHne KIeTKu OaKkTepuii»,
«CTpoeHHEe TOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KieTouHblil nukiy, «Pemnukanus
JAHK», «Muto3», «Meio3», «lIpssmoe u Henpsimoe pazButue», «I'aMeTorenes y MiaeKOmuTarouux
1 4yesnoBekay, «OCHOBHBIE CTaIUU OHTOT€HE3a.

O6opynoBaH#e: MUKPOCKOT, MHKpoIrpenapaTsl «CrnepMaTro30uibl MIEKOTHTAIOIIETOY,
«Sineknerka miekonuTarouero», «Kapruokunes B kiieTkax KOpemika Jyka», MarHUTHasi MOJIENb-
anrunkanus «Jlenenue kinetkn», moaens JIHK, monens MetadasHoii XpoMOCOMBL.

JlabopaTopHble M IPaKTHYeCKHe Pa0dO0ThI (HCIIOIb30BaHNE BUICOMATEPUAIIOB)

JlaboparopHas padota Ne 3. «Habmronenre Muto3a B KJI€TKaX KOHUMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKPOIPENapaTax».

JlaboparopHas pabota Ne 4. «M3ydeHue CTpOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HaciencTBeHHOCTh H H3MEHYHBOCTH OPTraHU3MOB.

[Ipeamer u 3amaun reHetuku. HMcropusi pa3BuTus TreHeTUKH. Ponb muTosorun u
AMOPHUOJIOTUN B CTAHOBIICHUH T€HETHKU. BKI1a] poCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
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TeHETHKU. MeTOoIbl TEHETUKH (THOPHIOJOTHYSCKUH, [MTOTEHETUYECKHA, MOJICKYISIPHO-
reHeTudeckui). OCHOBHbIE T€HETUYECKHUE TOHATH. ['eHeTnUeckass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpEIUBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUsI  IPU3HAKOB, YCTaHOBJICHHBIE I'. Mennenem.
MonorubpumaHoe ckpenuBaHue. 3aKoH eIMHO00pa3usi THOPUIOB TIEPBOTO MOKOIeHHs. [IpaBuio
JTOMUHUPOBAHUS. 3aKOH pacuierieHus npu3HakoB. [mmore3a umcrtotel ramer. [lonmHoe u
HETMOJIHOE JOMUHUPOBAHUE.

JuruOpumHoe  CKpeniMBaHUE. 3aKOH HE3aBUCUMOTO  HACIEJAOBAHHUS  IMPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI JUTHMOPUAHOTO CKpPEIIMBAHUS. AHAIM3UPYIOIIEE CKpEIIMBAHUE.
Hcnonp3oBanne aHATM3UPYIOUIETO CKPEIIUBAHUS ISl ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuerieHHoe HacienoBaHue mpusHakoB. PabGora T.Moprana mno clemIeHHOMY
HACJIEIOBaHUIO reHOB. HapylieHne cuernieHus TeHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOPUSI HACIEICTBEHHOCTHU. | eHeTHYeCKe KapThl.

I'enetuka mosa. XpoMOCOMHOE OTpeAesieHrne MoJjia. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
l'omoramerHele W TeTeporaMeTHBIC OpraHW3Mbl. HacliemoBaHuWe NPU3HAKOB, CIEIVICHHBIX C
MOJIOM.

N3menunBocTh. Buabl H3MEHYMBOCTH: HEHACIIE/ICTBEHHAS U HACIIEACTBEHHAs. PoJib cpesb
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XapaKTePUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
BapranmonHsslii psan u BapuanmoHHas kpusas. Hopma peaknun npusnaka. KosmyecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(PUKAITMOHHONW W3MEHYHBOCTH.

HacnencrBennasi, mim reHOTUNHYECKAss, W3MEHUYHBOCTh. KoMOMHATUBHAS M3MEHUYHUBOCTb.
Meiio3 u TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOM W3MEHUMBOCTH. MyTalmoHHas
n3MeHYnBOCTh. Kiaccudukarnus myranwii: TeHHBIE, XpPOMOCOMHBIE, T€éHOMHBIE. YacTtoTa W
NPUYUHBI MyTaluid. MyrtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIICICTBEHHON
n3MenunBocty H. U. BaBunosa.

BuesnepHas HaclneACTBEHHOCTh U U3MEHYHUBOCT.

I'eneruka uenoBeka. Kapuotunm denoBeka. OCHOBHBIE METOJZIbI TE€HETHKH YEJIOBEKA:
T€HEATOTHYCCKUN, OJIM3HEIOBBIM, I[UTOTCHETHYECCKUH, OMOXMMUYECKUN, MOJICKYJISIPHO-
reHetndeckuii. COBpPEMEHHOE OINpEACICHUE TEeHOTHIA: IOJHOTEHOMHOE CEKBEHHPOBAHME,
T€HOTHIIUPOBAaHKME, B TOM umcie ¢ nomolnbio IT[P-ananmm3a. HacnencrBeHHbie 3a00eBaHMs
YelloBeKa: TEHHbIe Ooyie3HH, OO0JIE3HM C  HACJICICTBEHHOM  IPEpacIioioKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. CoMarhyeckue M TeHepaTuBHbie MyTanud. CTBOJIOBBIE KIICTKH.
[TpuHnume! 310poBoro obpasa KU3HU, JUATHOCTUKH, MPO(IIIAKTUKA U JICUCHUS TCHETUYECKHUX
Oosie3Hel. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKONW TCHETHKH B
MPEAOTBPAIICHUN U JICYCHUH I'€HETHYECKUX 3a00JIeBaHUH YEIIOBEKa.

JleMOHCTpaUuu (UCHOIb306AHUE BUOCOMAMEPUATIOE)

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxon, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabmuipl U cxeMbl: K MOHOTHOPHUIHOE CKPCIIMBAHUE M €r0 ITUTOTCHETHYECKas OCHOBaY,
«3aKOH pacIICIUICHUs] W €ro IUTOIeHEeTUYeCKass OCHOBa», «3aKOH YKHCTOThI TaMET»,
«/IurnbpunHoe ckpenuBanue», «lUTOIOTMYECKHE OCHOBBI JUTHOPHUIHOTO CKPEIIUBAHUS,
«Meno3sy, «B3auMoIelicTBrE AJJIEIBHBIX T€HOBY, «I €HETUYECKHE KapThl PACTEHUM, )KUBOTHBIX U
yenoBeka», «l'eHeTuka mnosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIJIEHHOTO C TOJIOMY,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukanmoHHas
M3MEHUUBOCTHY, «HacnenoBanmue pesyc-dakropa», «['eHeTHKa Tpymn KpoBW», «MyTalMoHHas
U3MEHUYUBOCTHY.

O6opynoBanue: MoAenu-anIiukanun  «MoHorubpuaHoe ckpemuBanue», «HemomHoe
JOMHHUpOBaHHE», «urubpumnoe ckpemmBaHuey», «llepekpéct XpomMocom», MHUKPOCKOT U
Mukpomnpenapat «Jpo3oduna» (Hopma, Mmyranuu (GopMbl KpPbUILEB U OKPACKU Tena), Tepoapuit
«I"'opox moceBHOW».

JlabopaTopHble U NPaKTH4YeCKUe PadoThl (KCIOIb30BAHUE BHICOMATEPUAIIOB)




JlaboparopHas padota Ne 5. «M3ydeHne pe3ylbTaTOB MOHOTHOPUIHOTO U TUTHOPHUIHOTO
CKpELIMBAaHUA y APO30(UIIBI HA TOTOBBIX MUKPOIpENapaTax.

Jlaboparopuas padora Ne 6. «3yueHne Moau(pUKAIMOHHOW M3MEHYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PsZia U BApUALIMOHHON KPUBOI».

Jlabopatopnass pabGora Ne 7. «AHanmu3 Myrauuidi y Jpo30Quibl Ha TOTOBBIX
MUKpOIpenaparax».

[Ipaktudeckas padora Ne 2. «CocraBieHue U aHAJN3 POJIOCIOBHBIX YEJIOBEKa.

Tema 7. Cesekuusi oprann3moB. OCHOBBI O0HOTEXHOJIOTH H.

Cenexuusi Kak Hayka U IpoLECcC. 3apoXKIEHHUE CEJIEKUUU U JoMecTukauus. Yuenue H.
W. BaBwiioBa 0 HEHTpax NPOMCXOXACHUS M MHOrooOpasusi KylIbTypHBIX pacTeHuid. LIeHTps
MIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, LITAMM.

CoBpemeHHbIE METOJIbl CceNeKUUU. MaccoBbI M MHAUBUAYAIbHBIH OTOOpPHI B CENEKIUH
pacTeHuii u KXUBOTHBIX. OlleHKa 3KcTepbepa. bIN3KOpOACTBEHHOE CKpEIMBaHUE — MHOPUAMHI.
Uucras muaus. CkpeluBaHue YucThIX JuHui. ['ereposuc, nnm rudbpuanas cuna. HepoacrsenHoe
CKpelMBaHue — ayrOpuauHr. OrganéHHas rubpuauzanus U e€ ycnexu. VcKyccTBeHHBIN
MyTareHe3 W TNOJy4YeHHE TMOJUIUIONI0B. JIOCTHXKEHUS CeNeKIMM pAcTeHHUH, >KUBOTHBIX U
MHUKpPOOPIraHHU3MOB.

buoTtexHonorusa kak oOTpaciab MNPOW3BOACTBA. ['€HHAs HMHKEHEpHUs. ITalbl CO3JaHUA
pexomOunantHot JIHK wu Tpancrennsix opranusmoB. Knerounas wunxkeHepus. Knetounsie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKeHue pacteHuil. KioHrupoBaHue BBICOKOTIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHM3MOB. OKOJOTHYEeCKHe M 3Tudeckue mpobimempl. MO —
TFeHEeTUYECKU MOIM(ULIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

[optpetsr: H. U. BaBuios, Y. B. Muuypum, I'. JI. Kapneuenko, M. ®@. NBaHoB.

Tabmuiel u cxeMmbl: kapTa «lleHTpbl TPOUCXOXKIEHUS M MHOT000pa3usi KyJIbTYPHBIX
pactenuit», «llopoabl mOMalIHUX )XKUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHHil», «OTnanéHHas
rubpunmzamus», «Paborel akagemuka M. @. MBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounole KynbTypbl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJISDKM IUIOJIOB U KOPHEIUIOAOB IUKUX (OPM M KyIbTYPHBIX COPTOB
pacteHuid, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHHS.

JlaGopaTopHble M IpaKTHYecKHe padoThl (KCHOIB30BaHUE BHICOMATEPHUATIOB)

Buneoskckypcusi «OCHOBHbBIE METO/IbI U IOCTHXKEHUS CeNIEKLIUY PaCTEHUI 1 )KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoTIOIUOHHAA OMOJIOTHS.

[Ipeanochlnku BO3HUKHOBEHUS 3BOJIIOLIMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPHUSI U €€ MECTO
B Ononoruu. BnusHue 3BOMIOLMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CugerenbcTBa 3BoJOLMH. [[aneoHTONOTHUECKHE: TOCIEA0BATEIBHOCTD MOSABIICHUS BU/IOB
B IaJICOHTOJIOTUYECKOUN JeTonucHu, mnepexoanbie ¢opmbl. buoreorpaduueckue: cxoacTBo u
paznuune hayH u Gop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMUECKUE: CXOJCTBA W pa3nyMs 3MOPHOHOB PAa3HBIX BHJIOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKUE: TOMOJIOTHUYHBIE, AaHAJIOTMYHbIE, PYAUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUECKHE: CXOJICTBO MEXaHHU3MOB HACJEJICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeH y BCeX OpraHU3MOB.

OpomononHass teopuss Y. JlapBuna. [Ipeamnochliku BO3HMKHOBEHHUS JapBUHU3MA.
JIBIDKYIIIME CHJIBI  SBOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIPH
OTPaHUYEHHOCTH PECYpCOB, HEONpeleNEHHas HM3MEHYHBOCTb, Oopb0a 3a CyIIEeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunterndeckas Teopus 3BoJrorun (CTI) u e€ 0OCHOBHBIE MOJI0KEHUS.

MukposBontonusd. [lonynsiuus kak eIuHULIa BUAA U SBOTIOLUH.
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JBuxymue cwibl ((pakTopbl) SBONIONMH BUIOB B MpuUpojie. MyTallMOHHBINA mporece U
KOMOMHATHBHAs N3MEHUYUBOCTH. [lomysiinoHHbIe BOJHBL U Apeiid renoB. M3omsiws 1 Murpanus.

EctecTBennsiii 0T00p — HampaBisromuil ¢akTop 3BodIOIMA. DPOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco6IeHHOCTh OPraHU3MOB KaK pe3yabTat 3BoJitolun. [Ipumepsr npucnocoOnenuit y
OpraHu3mMoB. ApoMop(O3bl U UIUOATANTALIIH.

Bun u BupooOpazoBanume. Kpurepum Buma. OcHOBHBIE (GOPMBI BHI000pa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MakposBomtornus. PopMbl  IBOTIONHK: (prIeTHYecKasi, JAWBEPreHTHAs, KOHBEPreHTHas,
napajuienpHas. HeoOpatuMocTh 3BOMTIOIMH.

[Ipoucxoxaenue  OT HECHEIMAIU3UPOBAHHBIX  IPENIKOB. [Iporpeccupyromias
crienuanu3anus. AfanTuBHas pajuaus.

JleMOHCTpauuu (UCHOIb306AHUE BUOCOMAMEPUATINE) .

Hoptperst: K. Jlunne#t, XK. b. Jlamapk, Y. lapsun, B. O. Komanerckuii, K. M. bap,
3. I'exkenpb, @. Mromiep, A. H. CeBepiios.

Tabauie! v cxembl: «Pa3BUTHE OpraHNYecKoro Mupa Ha 3emiiey, «3apoAbIIIN HO3BOHOYHbIX
XKUBOTHBIX», «ApxeonTepukc», «@opMbl 00pbOBI 3a CyliecTBOBaHUE», «EcTecTBEHHBINH 0TOODPY,
«MHoroobpa3ue copToB pacTeHuil», «MHorooOpasue Mopoa KHUBOTHBIX», «llomymsiumy,
«MyTalroHHas U3MEHYUBOCTHY, «ApomMopdo3sl», «Manoanantauumn», «O0mas aereHepanus»,
«Bmwxymmme cuibl sBosonmy, «Kapra-cxema mapmpyra nyremectsust Y. Jlapsunay, «bopnba
3a CYILIECTBOBAHUEY, «IIpucnoco6eHHOCTh OpPraHNU3MOBY, «["eorpaduueckoe
BH1I000pa3oBaHue», « IKOJOTUUECKOE BUI000PA30BAHUE.

O6opynoBanue  (MCHOJB30BaHUWE  BUACOMATEPUAJIOB): KOJUIEKIIMS  HACEKOMBIX  C
pasMYHBIMU THUIIAMH OKpAackH, HaOOp IJIOJAOB M CEeMsH, KoJuleKuus «lIpumepsl 3aluTHBIX
IIPUCIIOCOONCHUN Yy >KMBOTHBIX», MOJeNb «OCHOBHBIE HANPABICHHS 3BOJIOLMNY, OOBEMHAs
Mozenb «CTpoeHHE rOJIOBHOTO MO3ra MMO3BOHOYHBIX.

buoreorpaduueckas kapra Mmupa, KoJieKnus «@DopMbl COXpaHHOCTH HCKOINAEMbIX
KUBOTHBIX M PacTCHUi», Mozenb anmumkanusa «llepekpécT XpoMocom», BIaKHBIE IIpenapaTsl
«Pa3zButne Hacekomoroy», «PasBuTHe nArymkm», Mukpompenapar «/Ipozoduinay (Hopma,
MyTaluu (GOpMbI KPbLIILEB U OKPACKHU TEIa).

JlaGopaTopHble M IpaKTHYecKHe padoThl (KCHOIB30BaHUE BHICOMATEPHUATIOB)

JIaGopatopHas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPUIOY.

JlaGopatopnass pabora Ne2. «OmnucaHue NPUCIIOCOOJICHHOCTH OpraHm3Ma u eé
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHBle IIPEICTABICHUS O 3apOKJICHUM XU3HU. HaydHble runore3bl BO3SHUKHOBEHHUS
KHU3HU Ha 3emuie: abMOreHe3 W MaHcHepMus. XUMHYecKas 3BOJIIOLUSA. AOHOTEHHBIM CHHTE3
OPraHMYECKUX BEILECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAIIBHOE MOATBEPKICHUE XUMUUECKON
sBoJiroluy. HayaneHble aTansl 6uonornyeckoi spotonuu. ['unoresa PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYP M BO3HMKHOBEHHE NpPOTOKJIETKU. IlepBble KIETKM W WX 3BOJIOLHS.
DopMUPOBaHNE OCHOBHBIX IPYIII )KMBBIX OPraHU3MOB.

PasBuTne )xn3HM Ha 3emiie 1o 3pam u nepuogam. Karapxei. Apxelickasi U IpoTepO30HCKast
spsl. [Taneo3oiickas spa 1 €€ mepuoibl: KeMOPUHCKUI, OPJJOBUKCKHUNA, CHITypUICKUHN, T€BOHCKUIH,
KaMEHHOYTOJIBHBIN, IEPMCKHUM.

Me3o30iicKkas opa U €€ IEpUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo30licKas 9pa u €€ nepuoIpl: ajgeoreHOBbIN, HEOT€HOBBINH, aHTPOIIOI€HOBBIH.

XapakTepucTUKa KJIMMara M Te0JOrM4eckux IpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
PacTUTENILHOTO U ’KMBOTHOTO MUpPa. ApoMop(ho3bl y pacTeHU 1 )KMBOTHBIX. [losiBIIeHne, pacuBeT
Y BBIMUPAHHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHm4eckoro Mupa Kak OTpaK€HUe 3BOJIIOLMUA. OCHOBHBIE CHCTEMAaTHYECKHE
IPYyIIbl OPraHU3MOB.
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OBOJIOLMS  4YeJIoBEeKa. AHTpONOJIOTMS Kak Hayka. Pa3Butue mnpexacraBieHuil o
IIPOUCXOXKICHUN YelloBeKa. MeToibl u3yueHus antponoresesa. CxoacTBa U pa3inyus 4elloBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKA.

HBwxyme cuibl  ((pakTopsl) aHTpomorenesa. HacnencTBeHHass WM3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIecTBeHHbII 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYZa, MBIILICHHUE,
peub.

OcHOBHbBIE CTaJMM M BETBU 3BOJIIOLUU YEJIOBEKAa: aBCTPAJONUTEKH, UelIOBEK yMeblil,
Yenosek mnpsmoxondamui, YenoBexk HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxu
HCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAaHMS, 00JACTh PacHpOCTpaHEHUs,, 00BEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHSL.

UYenoseueckune packl. OCHOBHBIE OOJIBIIME PACHl: €BPOIECOUIHAs (€Bpa3uiicKasi), HErpo-
aBcTpajion/iHas  (9PKBaTOpHalibHAasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepuKaHckas). YepTsl
MIPUCIIOCOOIEHHOCTH MIPEJICTaBUTENIEN YETI0BEUECKUX Pac K YCIOBUSAM cylllecTBOBaHusA. EAMHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JleMOHCTpauuu (UCHOIb306AHUE BUOCOMAMEPUATINE) .

Hoptpetsl: @. Peau, JI. [1actep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmuubl 1 cxembl: «Bo3uukHoBeHne CoJIHEYHOW CUCTEMBI», «Pa3BuTHE OpraHUYECKOTO
mupa», «PacturenpHas kieTka», <«OKuBoTHas kierka», «llpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpPraHuyeckoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YelloBEeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJO0K
MPEKOB COBPEMEHHOIO 4YeNOBeKa», «JllpeBHeimue moam», «JlpeBHue moan», «llepsbie
COBPEMEHHBIE JIION», «YemoBeuecknue pacb».

OGopynoBanue (BuaeoMarepuaibl): Mylspku  «lIpoucxoxxnenne demoBeka» (OrOCTHI
aBCTPAJIONIUTEKA, MUTEKAHTPOIA, HEaHAEpTallblla, KPOMAHbOHIA), CIENKU WIN H300pakeHUs
KaMEHHBIX OpYyIUH TEpBOOBITHOTO  dYeJoOBeKa (KaMHH-YOMIEphl, pyomia, ckpebra),
reoxpoHoJjiornyeckas tabnuua, Koyekuus «DopMbl COXPAaHHOCTH MCKOMAEMbIX >KMBOTHBIX U
pacTeHuin».

JlaGopaTopHble M IpaKTHYecKue padoThl (KCHOIB30BaHUE BHICOMATEPHUATIOB)

[Tpaktrueckas padora Ne 1. «M3ydeHne MCKOMAeMbIX OCTATKOB PACTEHUN U KUBOTHBIX B
KOJUIEKIIUSIX).

DKCKypcusi «IBOJIOLUS OPraHMYEcKOro MHpa Ha 3emiie» (B €CTeCTBEHHO-HAY4YHBIH HIIN
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpPY:Kal0IIasi cpeaa.

DKojorusi Kak Hayka. 3aJadyd M pa3fenbl dKOJOrMH. MeToapl IKOJIOTUYECKUX
UCCIIeIOBaHUIM. DKOJOTHYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKa.

Cpenpl  obuTaHuss  OpraHM3MOB:  BOJHAs,  Ha3eMHO-BO3IYIIHas,  IOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonoruveckue (akrtopsl. Knaccupukanus skomornueckux (akTopoB: aOHMOTHYECKHE,
OouoTuyeckue u aHTpornoreHHsie. JlelicTBrue 3xoornyeckux GakTOpOB HA OPTaHU3MBI.

AbGuotuueckue  GakTOphl:  CBET, TeMIleparypa, BIAKHOCTb.  DOTONEPHOAU3M.
[IpucnocobaeHunss Opranu3MoB K JecTBHIO abuoTHuecKkux pakTopoB. buonornveckre puTMbl.

buotnueckne ¢dakropel. Buabl OHOTHYECKMX  B3aUMOACHMCTBUN:  KOHKYpEHIIHS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, koomeparus, MyTyaan3M, KOMMEHCAIH3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHOTHUYECKUX
B3aUMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHUKU TNONyIsinuu. OCHOBHBIE TMOKA3aTeNH MOMYJISLUN:
YUCJIEHHOCTb, IUJIOTHOCTh, POKJAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JnHamuka
YUCJIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JleMoOHCTpaUUH (UCROIBb30BAHUE 8UOEOMAMEPUATIOB) '

Hoptpetst: A. I'ymGonbar, K. @. Pynse, O. ['ekkens.
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Tabmuuel u cxemsl: kapra «I[Ipupogasie 30Hb1 3eMumny», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«@oronepuogusm», «llomymsmum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJSIHH
uHpy30pun-Typenbkny», «lIuessie nenmy.

JlabopaTopHble M IpaKTHYecKHe PadoThI (UCno1b306aHUE 6UOCOMAMEPUATIOE).

Jlaboparopuas padota Ne 3. «Mopdooruueckne 0COOEHHOCTH PACTCHHUI U3 Pa3HBIX MECT
oOuTaHus».

JIaGopatopHnas padota Ne 4. «BnusiHuE CBETa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktuyeckas padora Ne 2. «IToacy€T MIIOTHOCTH NOMYISAIMA Pa3HBIX BUIOB PACTECHHIT.

Tema 4. Coo01mecTBa U 3K0JIOTH4YeCKHE CHCTEMBbI.

CoobmecTBo  opranusmMoB  —  Owoneno3.  CTpykrypbl — OuoOIleHO3a:  BHJOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (numieBas). Bunpsr-noMmuaanTel. CBsi3u B OHOIIEHO3E.

DKkojoruyeckre cuctemsl (d9kocuctembl). lloHdarue 00 skocucTeMe M OHOreOlEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTHI, PEIyLEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B dKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBbie menmu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJIOTUYECKHE NHUpaMUIbl: MPOAYKIUH, YUCIEHHOCTH, OuoMacchl. CBoiicTBa
HKOCHUCTEM: YCTOHYMBOCTD, CAMOPETYIsius, pazButre. CyKieccus.

[IpuponHble SKOCHCTEMBI. ODKOCHUCTEMBI O3€p M peK. OJKOCHCTEMAa XBOWHOIO WIH
LTUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCHCTEMBI. ATPOIKOCHUCTEMBL. Y POOIKOCHCTEeMBI. bronorudeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobOpaszue kak dakrop ycroumBocTH 3KkocucTeM. CoxpaHeHHE OHOJOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepranckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa onocdepsnl. XKupoe
BemectBO u ero (Qyakuun. OcoOeHHOCTH Oumocdepbl Kak TJ00aTbHONW HDKOCHCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemecTB M OHOTCOXMMHUYECKHE ITUKIIBI 3JEMEHTOB (yriaepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Omocdepe 3emiin. AHTPOTIOTEHHBIE W3MeHeHus B Ouocdepe. ['modansHbIe
9KOJIOTUYECKHE TIPOOIEMBI.

CocyiecTBoBaHue NMPUPOIBI U YyenoBedyecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak OCHOBA
ycroifunBoctu Ouocdepsl. OcHOBa pallMOHAIBLHOIO YIPABJICHUS MPUPOJHBIMH peECypcaMM U UX
ucnojb3oBaHue. JloctukeHuss OGMOJIOTMK U OXpaHa MPUPOIBL.

JleMOHCTpaUuu (UCHOIb306AHUE BUOCOMAMEPUATINE)

[Moptpetsr: A. Ix. Tencau, B. H. Cykaués, B. Y. Bepnaackuii.

Tabnuuel u cxemsl: «IIumessie nenu», «buoneHos: coctaB u cTpykrypay», «llpuponHsie
coobuiectBay, «llemn mnuraHus», «OKojoruueckas mnupamuaa», «buocdepa u uenoBex»,
«KOocUCTEMa IUPOKOIUCTBEHHOTO Jiecay, « DIKOCUCTEMA XBOWHOTO Jieca», «buoreHos Bogoémay,
«ArpoueHo3», «lIpumepHble aHTPONOreHHblE BO3JEHCTBHS Ha HpUpoay», «Baxueimue
HCTOYHMKM 3arpsi3HEHUs BO3[yXa U I'PYHTOBBIX BOJ», «llouBa — BakHeMIIas coCTaBIsIOLIAs
ouocheprl», «Paktopel gerpajauuu  nousy, «llapHukoBblii  3pdexT», «DaKTOPHI
pazmoaKTUBHOTO 3arpsi3HeHus O0nocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B OHnocdepe», «O30HOBBIN 3KkpaH Onochepsl», «KpyroBopoT yriepoga B O6uocdepey,
«KpyroBopoT a3oTta B IpHpoOJIE.

O6opynoBanue(BuAeOMaTEpHAibl): MOAETb-allIUIMKAMs ~ «TUnuuHble  OMOLIEHO3BD»,
repbapuii «PactutenpHble cooOmiecTBa», kosekuuu «buoneHos», «Bpeaurenu BakHeHIIX
CEeNIbCKOXO3SCTBEHHBIX  KYJIbTYp», TepOapuM M KOJUIEKLMM pPACTEHUWH M JKUBOTHBIX,
MPUHAIIISKAIINE K pa3HbIM SKOJIOTHYECKUM Tpymiiam ogHoro Buzaa, Kpachnas kaura Poccuiickoit
denepanyu, n300pakeHUs] OXpaHIEMbIX BUJIOB PACTEHUI U KUBOTHBIX.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI I10 BUOJIOTUN HA
BFA30BOM YPOBHE CPE/IHET'O OBILIEI'O OBPA3OBAHU A
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Cornacho ®I'OC COO, ycraHaBiMBarOTCs TpeOOBaHUS K pe3yiabTaTaM OCBOEHUS
00y4aromuMuCs MPOrpaMM CpeHero oomero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
MMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B CTPYKTYPC JIMYHOCTHBIX PC3YJILTATOB OCBOCHUA MNPCIMCTA «bnomorusy BbIACIICHBI
CIIEAYIOIIME COCTAaBJIAIONIME: OCO3HAHHE OOYYArOIIMMHUCS  POCCHHMCKON  TI'pa)KIaHCKOU
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH M CaMOONIPEICTICHHIO,
HaIM4Yue MOTHBAIlUHM K 06y‘~I€HI/IIO 6I/IOJIOFI/II/I, HCJICHAIPAaBJICHHOC PA3BUTHC BHYTPCHHHX
yOeX/IeHUI JTMYHOCTH HAa OCHOBE KITIOYEBHIX IIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
ACATCIIBHOCTH LHCHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMU, NPUCYIIMMHU CHCTCMC 6I/IOJIOI‘I/I‘-ICCKOI“O
00pa3oBaHus, HATMYUE KOJOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIEJTH U CTPOUTH
JKN3HCHHBIC ITJIaHBI.

JImaHOCTHEIE pE3YIbTAaThl OCBOCHHA MNPEAMETA «bnonormsa JOCTUT'alOTCA B C€IUMHCTBE
yqe6H01‘/'I M BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COUOKYJIBbTYPHBIMH, UCTOPUICCKUMU U JYXOBHO-HPABCTBCHHBLIMHU LICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIaAMH W HOPMAaMH TOBEICHHS W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUSA, Pa3BUTHUA BHYTpeHHeI\/’I MO3WOHUU JIMYHOCTHU, IMAaTPpUOTHU3MA,
YBaXXEHUA K 3aKOHY U IIPAaBOIIOPANKY, YEIOBEKY TpyZa M CTaplIeMy IOKOJEHHUIO, B3aMMHOIO
yBaXEHHs, OEpEeKHOr0  OTHOIIEHHS K  KyJbTYpHOMY  HAaCleIUI0 U TPaJAULIUIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoe U OKPYKAIOLIEH cpeie.

JImgaHOCTHEIE PE3YIbTATBl OCBOCHUA yqe6H0r0 npeamMeTa «bnonormsa JOJKHBI OTpaXXKaTb
TOTOBHOCTh M CITOCOOHOCTh OOYYaIOMIMXCSI PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEU
MO3UIMEN JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESITENbHOCTH B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN JA€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIHTAHMA:

cOpPMUPOBAHHOCTh  TPAKIAHCKON mo3unuMu  oOydaromierocss Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX IIpaB U OO0S3aHHOCTEH, yBa)KEHHE 3aKOHAa U
MIPaBOIIOPSIIKA;

TOTOBHOCTbh K COBMECTHOW TBOPYECKOU NEATEIBHOCTH MPHU CO3IaHUU YU€OHBIX IPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHIIOJHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENENITh COOCTBEHHYIO IMO3UIMI0O MO OTHOIICHHUIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME  YYUTHIBAaTh B  CBOMX JIGUCTBUAX  HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ pa3HbIMH yOEXKICHUSMHU, KyIbTYPHBIMH EHHOCTSAMH U COLUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TMPOIECCE COBMECTHOTO BBHINOJHEHHUS Y4EOHBIX,
MO3HABATEIbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHS K MHEHHIO
OTIIOHEHTOB MPU 0OCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKaHMS;

TOTOBHOCTb K T'YMaHUTapHOM 1 BOJIOHTEPCKOM JIESATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIHTAHUSI:

Cc(OPMHUPOBAHHOCTb POCCUICKON I'pakTaHCKON MACHTUYHOCTH, NATPHOTH3MA, YBaOXKEHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTU Iepel PomauHo#, ropaoctu 3a cBod Kpaif, CBOIO
Ponuny, cBOM S3BIK U KyJIBTYPY, POILILIOE U HACTOSIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIIEHHE K TPUPOTHOMY HACIEIUIO U TAMSITHUKAM MPUPOIbI, OCTIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAIE;

COCOOHOCTh OIIEHUBATH BKJIAJ] POCCUICKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OUOJIOTHH,
MOHMMAaHUs 3HAa4YeHUsT OMOJIOTMM B IO3HAHUM 3aKOHOB TNPUPOABI, B JKM3HM YEJOBEKA H
COBPEMEHHOT0 00IIIeCTBa;
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uaeiHast yOS:KIEHHOCTh, TOTOBHOCTh K CITY)KEHUIO M 3amuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/1a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIIEHUBAThH CUTYAIINIO U TIPUHUMATH OCO3HAHHBIC PEIICHHSI, OPUESHTUPYSICH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHUBOTO OYAYIIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSM, CO3AAHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPAAULUAMHU Hapoa0B Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs 3CTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHHE SMOITMOHAIBHOTO BO3JACHCTBUS KUBOM IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKCHHIO B Pa3HBIX BUJAX HCKYCCTBa, CTPEMJICHUE TMPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) pusuueckoro  BocnmuTaHusi, (opMHUPOBaHUS  KYJbTYpPbl  3I0pPOBbS U
IMOIMOHAJIBHOTO 0JIArONoJIYyYns:

TMOHMMAaHHUE U peau3alysl 3J0POBOTO W 0€30MacHOTO 00pasa >KU3HU (3I0POBOE MUTAHUE,
coOJI0/IeHNe TUTUCHUYECKUX TPAaBWI U HOPM, COATAHCHPOBAHHBIA PEKUM 3aHITHH W OT/HIXA,
perynsipHas (Gu3MYECKas aKTUBHOCTh), OEpPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3MUECKOMY U TICHXHYECKOMY 3JI0POBBIO;

MMOHMMAaHHWE IIEHHOCTH TIPaBWJI WHIMBUIYaJbHOTO ¥ KOJUIGKTUBHOTO O€30I1acCHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TMOCJIEJACTBUI W HENpPUSTHA BPEIHBIX NPUBBIYEK (YIMOTPEOJCHUS allKOroJs,
HapKOTHUKOB, KypeHUs);

6) TpPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

TOTOBHOCTH K aKTUBHOM JI€ATEIHHOCTU TEXHOJIOTUYECKON M COIMANbHON HANPaBIECHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATh TAKYIO JESITEIbHOCTD;

UHTEpEC K pa3iu4HbIM cepam mpodeccnoHalbHON IEesTeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BbIOOp Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHbBIE KU3HEHHbBIE TIIAHBI;

TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHMIO U CaMOOOpPA30BAaHUIO HA MPOTSHKEHUU BCel
KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHHUSI:

9KOJIOTHYECKHU 1ieJiecooOpa3Hoe OTHOLIECHHE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emie,
OCHOBE €€ CyILIeCTBOBAHUS;

MOBBILIEHUE YPOBHS HKOJOTMYECKON KYyJIbTYphl: MPUOOPETEHHE OIbITa IJIaHUPOBAHUS
MOCTYIKOB U OLIEHKH WX BO3MOXHBIX TMOCJEICTBUMN ISl OKPYKAIOIIEH Cpelibl;

OCO3HaHHKE TTI00aJIbHOr0 XapaKTepa SKOJIOTHUYEeCKUX MPOOIeM U MyTel UX pelIeHHUs;

CIIOCOOHOCTh UCHOJB30BaTh MPHOOpETaeMble NMPU U3YUYEHUU OMOJIOTHHU 3HAHUS U YMEHUs
MpU pEIIeHUH TPOOIEM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJOIOIb30BaHUEM (COONIIOIeHUE
MpaBUJl TOBEACHUS B MIPUPOJE, HAINPABIECHHBIX HAa COXPAHEHHE PABHOBECHS B 3KOCHCTEMaX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHO€ HENPUATHE ACHCTBUN, MPUHOCALUIMX BpEI OKpYXKaroIled NpUpPOAHOU cpene,
yYMEHHE MPOTHO3UPOBATH HEONArONMPHUATHBIE HKOIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JEMCTBUI U NPEIOTBPAILATH UX;

HaJU4YMe Pa3BUTOrO H3KOJIOTMUYECKOTO MBIIIJIEHUS, SKOJOTUYECKOW KYJIbTYpbI, OIBITA
NESATENBbHOCTH  SKOJOTUYECKOM HaNpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATENIbHOM, KOMMYHMKAaTUBHOW W COLMAJIbHOM MpakTUKEe, TOTOBHOCTU K Y4YacTHUIO B
MPAKTUYECKOM JIEATETbHOCTH KOJIOTMYECKO HApPaBI€HHOCTH;
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8) HeHHOCTH HAYYHOTI' 0 O3HAHNS:

c(OPMHUPOBAHHOCTh  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOILIECTBEHHOM IPaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3IKOBOM U YMTATEIBCKOM KyJIbTYphl KaK CpEICTBa B3aUMOJACHCTBUS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MIOHMMaHHe creun(uk OMOJOTMM KaK HayKd, OCO3HAaHUs €€ poJid B (POPMHUPOBAHUU
PalMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/JaHNUHU LIEJIOCTHOTO MPEACTaBIEHUS 00 OKPYKaroIeM
MUpE KaKk O €JUHCTBE MpPHUPOJbI, YeJoBeKa W oOIecTBa, B TMO3HAHWU NPUPOIHBIX
3aKOHOMEPHOCTEH U pPelIeHnH Ipo0OIeM COXpaHEHUs IPUPOIHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTU OWOJIOTMH JJIi COBPEMEHHOW LMBUIIM3ALMU: OOecleveHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAULIMHBI, CO3JaHME MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarb pecypcHble MpoOaeMbl pa3BUTUS YEJIOBEUECTBA, MIOKUCKA MyTel BBIXOJA U3 II100ATbHBIX
9KOJIOTMUECKUX NPpOo0sieM U o0ecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, pAllUOHATIBHOMY
WCII0JI30BAHUIO MPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHUN B IENIAX MOBBIIEHUS 0OIIei
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIHOHAIbHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoi pu U3y4yeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJO0B IIO3HAHMS, MCIIOJIb3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMble 3HAHUS Uil aHajau3a U OOBSCHEHHS SBIICHUMN
OKPY)KAIOILIEr0 MHUpPa M MPOUCXOASIIMX B HEM H3MEHEHUH, yMeHHue Jienatb O0OOCHOBAaHHBIE
3aKJIIOUEHUSI HAa OCHOBE HAy4yHBIX (DaKTOB U MMEIOIIMXCS JaHHBIX C LENbI0 TMOJYyYeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENILHO MCIOJIb30BaTh OHOJIOTMUYECKHE 3HAHWUA JUISL pELICHUsS
Ipo0JieM B peasibHbIX AKU3HEHHBIX CUTYaUsX;

OCO3HAHHME LIEHHOCTH HAy4HOM NEsTEeIbHOCTH, TOTOBHOCTb OCYLIECTBIISATh MPOEKTHYIO U
HCCIIEI0BATENILCKYIO JESITEIbHOCTh MHANBUYaIbHO U B IPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHUIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM MO OMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMU
MOTPEOHOCTSAMH.

METANPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ynbTaThl OCBOEHUS Y4eOHOTo mpeamera «buosiorus» BKIHOYAOT:
3HaYuMble JUIS  (POPMHpPOBAHHS MHMPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCHUIUIMHAPHBIC
(MexmpeaMeTHbIE) 0OLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienru(UKy MEeTO0B TIO3HAHMSI, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUS,
SIBJICHUE, MPOIECC, CUCTeMa, Hay4yHbIM (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHUsl, UCCIIeJOBaHUEe, HAOIIOJCHNE, M3MEPEHUE, SKCIEPUMEHT M JPYTUX), YHHBEpCaIbHbIC
yueOHbIe JecTBUS (TIO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATHBHBIC), 00ECIEUNBAOIINE
¢dbopmupoBanre (yHKIHOHAIBHONW T'PAMOTHOCTH M COLIMANIBHOW KOMIIETEHIIMU OOYydYarouIuxcs,
CIOCOOHOCTh oOyuarouxcs UCII0JIb30BaTh OCBOCHHBIE MEXAUCHUIIIMHAPHBIE,
MHUPOBO33pDEHUYECKHE 3HAaHUS W YHHBepcallbHble y4yeOHble AEHCTBUS B IO3HABAaTENbHOH H
COI[MAIbHON MPAKTHUKE.

MeranpeaqMeTHble pe3ylbTaTbl OCBOEHHUS INPOrpaMMbl CpPEIHEro oOIIero oOpa3oBaHMS
JOJIKHBI OTPAKATh:

OBi1ajeHNe YHHBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHE TEHCTBHSI:

CaMOCTOSITENIBHO (OPMYIUPOBATh M aKTyaJlHU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BATh MPU OCBOCHUH 3HAHUN MPUEMBI IOTUYECKOTO MBIILICHUS (aHAIN3a, CUHTE3a,
CpaBHEHHMS, KIAcCHU(PHUKAIUU, OOOOIICHHs), PACKPHIBATh CMBICI OHMOJOTHYECKUX TOHSATUI
(BBLIEISATH UX XapaKTepHbIC MIPU3HAKU, YCTAHABIUBATH CBS3U C APYTUMU TOHSATHUSIMU);
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OTIpEeNeNATh LENU JESITeIBHOCTH, 3ajaBasi HapamMeTpbl U KPUTEPHUH HX JIOCTHKCHHUS,
COOTHOCHTB PE3YJIbTAaThl IATEILHOCTH C OCTABICHHBIMU IIEIISIMH;

UCIOJb30BaTh OMOJIOTUYECKUE TOHATHS JUIs OOBSCHEHUs (DAaKTOB M SIBJICHUN >KHUBOM
TIPUPOIBL;

CTPOMTBH JIOTHUECKUE PACCYKACHUS (MHAYKTUBHBIC, 1€ JyKTUBHBIC, 10 AaHAJIOTUH ), BBISIBIIATD
3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PAaCCMATPUBACMBIX SIBICHHUAX, ()OPMYIUPOBATH BHIBOIBI U
3aKJFOUCHHUS;

3HATh, KaK TPUMEHITH CXEMHO-MOJICJIbHBIE CPEACTBA ISl TIPEACTABICHHUS CYIIECTBEHHBIX
CBsI3e{ M OTHOIICHUH B M3y4aeMbIX OMOJOTHUECKUX 00BEKTaX, a TAKKE MPOTUBOPEUUI Pa3HOTO
poJia, BEISBICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh IUIAH pemIeHHs MPOOIEMBI ¢ YUETOM aHAJIH3a UMEIOIINXCS MaTepPHaIbHbIX U
HEMaTepPHaJIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JESTEIHHOCTh, OIICHWBAaTh COOTBETCTBHE PE3YJIBTATOB IIETISM,
OIICHUBATh PUCKH MOCIIEICTBUH IESTEIHLHOCTH;

KOODAMHUPOBAaTh M BHIMOJHATH PabOTy B YCIOBUSAX pPEaTbHOTO, BHUPTYAIBHOTO W
KOMOMHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHNE TIPU PEIICHUH KU3HEHHBIX TPOOJIeM.

2) 6a30BbIe HCCIEI0BATEILCKHE IEHCTBHUS:

BJIAJIETh HAaBBIKAMH y4eOHO-HMCCIIEIOBATENBCKON M TPOEKTHOM JEeSTEIhHOCTH, HABBIKAMH
paspenieHns mpooieM, CoCOOHOCTRIO H TOTOBHOCTHIO K CAMOCTOSTEILHOMY MOWUCKY METOJIOB
PEIICHHUA MMPAKTUYCCKUX 3aJa4, IPUMCHCHHIO Pa3JINIHbIX MECTOAOB IMMO3HAHUSA,;

HCIIOJIB30BAaTh PAa3IMYHbIC BUABI JACATCIBHOCTH 110 ITOJIYYCHHIO HOBOI'O 3HaHHA, €ro
WHTEPIpPETAINH, TTPeoOPa3oBaHUIO M NMPUMEHEHHIO B YYEOHBIX CUTYaIMsSX, B TOM YHCIE TPU
CO3/IaHUH Y4EOHBIX M COIMATBHBIX IIPOCKTOB;

(hopMUpPOBATh HAYYHBIH TUI MBIIIJICHUS, BIAJCTh HAYYHON TEPMHUHOJIOTHEH, KIFOUEBBIMU
MOHATUSMHI M METOIAMU;

CTaBUTh W (POopMyIUpOBaTH COOCTBEHHBIC 3a/7a4yu B 0Opa30BaTENbHON JACSITEIIBHOCTH W
KU3HCHHBIX CUTYaIUsIX;

BBISIBJISITh TIPUYMHHO-CJICIICTBEHHBIC CBSI3M M aKTyaJM3UpOBaTh 3a/ady, BBIJIBHUIaTh
THIIOTE3Y €€ PelICHUs, HAXOAUTh apTYMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHHM, 3a]1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

aHAJM3UPOBAThH MOJYYCHHBIC B XOJIC PEIICHHS 33]]a4l PE3YJbTaThl, KPUTHYECKU OIICHUBATh
UX JOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHTYAaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IICJICHANPABJICHHBIA TIOUCK TIEPEHOCa CPEJICTB U CIIOCOOOB JCHCTBUS B
po(heCCHOHATBLHYIO CPEY;

yMETh TEPEHOCHTh 3HAHWS B  TIO3HABATENBHYIO W  MPAKTHYECKYHO  00JacTh
KHU3HEICATCILHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEJAMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC WJCH, MpeajaraTh OPUTHHAIBHBIC TOJXOJbI M PEIICHHS, CTaBUTh
MpoOIeMbl U 3a/1a4H, IOTYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHUPOBATHCSA B PA3NUYHBIX HMCTOYHUKAX WH(pOpManuu (TeKCcTe yueOHOro MocoOwus,
HayYHO-TIOMYJISIPHON JHTEepaType, OMOJIOTHUECKUX CIOBApsSIX W CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHANMM3WpOBaTh WHGOPMAIIMIO Pa3NUYHBIX BUIOB U (opm
MIPEJICTaBJICHUS], KPUTUYECKH OIEHUBATH €€ TIOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampochkl W MPUMEHATH Pa3INYHBIE METOABl MPH TIOUCKE W OTOOpe
Oouonorudeckoit HHGOpMaIUN, HEOOXOTUMOM sl BHITIOJIHEHUST yIeOHBIX 3a/1a4;

MpUOOpeTaTh OMBIT HUCIHOJIB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPIIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHMSI PA3IIMYHBIX TIOMCKOBBIX CUCTEM;
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CaMOCTOSITEJILHO BBIOMpAaTh ONTUMANBHYIO (OpMY TpeAcTaBICHUS OMOIOTHYECKON
nHpopManuu (cxeMbl, rpaduKu, TuarpaMMbl, TaOJIHILbI, PUCYHKU U IPYTOE);

UCIIOJIb30BAaTh HAYYHBIA SI3BIK B KAa4yeCTBE CPEJACTBA INpH paboTe ¢ OMOJOTHYECKOH
uHpOpMaIMel: MPUMEHITh XUMHUYECKHE, (DU3MUSCKHEe M MATeMaTH4eCKUe 3HAKU U CHMBOJIbI,
dbopmynel, abOpeBHUaTypy, HOMEHKJIATYpPy, WCIOIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPE/ICTBA HATIISIIHOCTH;

BJaJCTh HABBIKAMU pACIIO3HABAHUS W 3alUThl WH(QOPMAIMH, WHPOPMAIIMOHHON
0€301aCHOCTH JJMYHOCTH.

OBJ1ajleHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1€ CTBHSIME:

1) odmenne:

OCYIIECTBIISATh KOMMYHHKAIIUK BO BCEeX cepax >KU3HH, aKTHBHO y4acTBOBATh B JHAJIOTE
WIN TUCKYCCHH TIO CYIIECTBY OOCYKJIaeMoil TeMbl (yMEHHE 3aaBaTh BOIPOCHI, BHICKA3bIBATh
CY)XJICHUS OTHOCHTEIBHO BBIMOJHEHUS TIpe/UlaraeMoi 3ajJa4yd, Yy4YUTHIBATh HMHTEPECHl H
COTJIACOBAHHOCTh MO3MIUI JPYrUX YYACTHUKOB JIMAJTIOTa WU JJUCKYCCHH);

pacro3HaBaTh HEBepOalbHbIC CpEICTBAa OOINCHHS, MMOHMMATh 3HAYCHHE COIMAJIBHBIX
3HAKOB, MPENOCHUIOK BOBHUKHOBEHHUSI KOHMIMKTHBIX CUTYAIUH, YMETh CMATYaTh KOH(PIUKTHI 1
BECTHU TIEPETOBOPBI;

BJIAJCTh PA3IMYHBIMU CIOCOOAMU OOIICHUS W B3aWMOJICUCTBHS, MOHUMATh HAMEPEHHS
JAPYTUX JIFOJICH, MPOSBIIATh YBOKHUTEIBHOE OTHOIICHHE K COOCCEHUKY U B KOPPEKTHOH (opme
(bOpMyIHPOBATH CBOM BO3PAKEHHS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpeACTB.

2) COBMeCTHASI 1eSITeJIbHOCTh:

MOHUMATh W HCIOJB30BaTh MPEHMYIIECTBA KOMAHIHOW M WHIUBUAYaIbHOU pabOTHI MpH
perieHur OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIIOBBIX
(hopM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOMW 3a/1a4u;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JCUCTBUH C Y4€TOM OOIIMX MHTEPECOB, U
BO3MOJKHOCTEH KaKIOTO YWiICHA KOJUICKTHBA;

MPUHAMATh IE€JH COBMECTHOW JEATEIBHOCTH, OPraHWU30BBIBATH M KOOPAMHUPOBATH
JEWCTBUS 10 €€ JOCTIKEHUIO: COCTABIISITh TUIAH JEUCTBUH, pactpeiessiTh POJIH C y4ETOM MHEHUM
YYaCTHHKOB, OOCY)KJaTh PE3yIbTaThl COBMECTHOM PaOOTHI,

OIICHUBATh Ka4eCTBO CBOETO BKJIAJIa M KAXJIOTO YYACTHHKA KOMaHJIbI B OOIIUI pe3yibTaT
0 pa3padOTaHHBIM KPUTEPHUSIM;

npeylarath HOBBIE NMPOCKTHI, OLICHUBATh WICH C TMO3WIMUA HOBU3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETMYECKOE TIOBEACHUE B PAa3JIMYHBIX CHTYaIUsX,
MPOSIBJISITh TBOPYECTBO U BOOOPaKEHHE, OBITh MHUIIMATUBHBIM.

OgiajieHne YHHBEPCATbHBIMU PEryJSITHBHBIMH 1€HCTBUSMU:

1) camoopranu3amusi:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHHS Ui BBIABJICHHUS NpPOOJIEM W HMX pEIICHUS B
KU3HCHHBIX M YYCOHBIX CUTYaIUsX;

BHIOMpATh Ha OCHOBE OMOJIOTHUECKHX 3HAHHM LIEJIEBbIE M CMBICJIOBBIE YCTAHOBKU B CBOUX
IEHCTBHAX W TOCTYNKAX IO OTHOIIEHHIO K JKMUBOHM NMPHPOJAE, CBOEMY 3/I0POBBIO U 3710POBBIO
OKPYKaIOIINX;

CaMOCTOSITEIFHO OCYIIECTBIISITh TMO3HABATENBHYIO NESATEIBHOCTD, BBISBISATH IMPOOIEMBI,
CTaBUTh W (OPMYIHPOBaTh COOCTBEHHBIE 3aJayd B O0Opa30BaTEIbHON JEATENBHOCTH |
KU3HCHHBIX CUTYaIUsX;

CaMOCTOSITEIFHO COCTaBJISATh IJIaH PEIICHHs MPOOJIEMbI ¢ YYETOM MMEIOIIUXCSI PECyPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH M MPEIIOYTECHHIA;

JIaBaTh OIICHKY HOBBIM CHTYaIlUsIM;

pacHMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHIA;

Jie71aTh OCO3HAHHBIH BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;
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OILICHUBATh MMPHOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (POPMUPOBAHHIO U MPOSBICHHUIO IHUPOKOM SPYIUIMH B Pa3HBIX 00JIACTIX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJICTh HAaBBIKAaMH MIO3HABATEIbHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN U
MBICTIMTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMM, MCIOJIB30BATH MPUEMBI pedIIeKCUu
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETh OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJIBTATOB IEATEIBHOCTH;

3) npuHsATHE CeOs U APYTHX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JPYrUX Ha OIIMOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJloBeKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenmetHbie pe3ynbraThl ocBoeHHs nporpammbel COO no 6uosnoruu Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHHS, YMEHUS U
CHOCOObI NENCTBUN o OCBOEHHIO, MHTEPIPETALNH
U MpeoOpa30BaHUIO 3HAHUM, BUJIBI IEATEIILHOCTH 110 MOJYYEHUIO HOBOTO 3HAHMS U IPUMEHEHHIO
3HAHUW B PaA3UYHBIX YYEOHBIX CUTYyaIlUsAX, & TaKXKEe B PeaJbHBIX JKU3HEHHBIX CHUTYaIlUsX,
CBSA3aHHBIX ¢ Ouosorueil. B mporpamme npeameTHble pe3yabTaThl MPEACTaBIEHBI MO Tojam
0Oy4eHHsI.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS yaeOHOTO TTpenmMeTa «buosorus» 6 10 knacce 1o KHBI
OTpPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MeCTe U PO OHOJIOTUHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHOUN KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl peIIeHUs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJepaHUEe OMOJIOTUYECKUX TEPMUHOB U MOHSTUMN: KU3Hb, KIIETKA,
OpraHu3m, MeTab0Ji3M (0OMEH BEIECTB U MPEBpaIlEHUE SHEPTHUH ), TOMEOCTa3 (CaMOperyIsius),
YpOBHEBasi ~ OpraHu3alusi  JKMBBIX  CHCTEM, CaMOBOCIIPOM3BEAEHHE  (pernpoayKuus),
HAaCJIEeACTBEHHOCTh, U3MEHUYNBOCTb, POCT U Pa3BUTHUE;

YMEHHME U3Jaratb OWOJIOTMYECKHE TeopuH (KJIETOYHAas, XPOMOCOMHAas, MYyTallMOHHas,
LEHTpadbHasi JIoTMa MOJeKyasipHoW Ouonorun), 3akoHsl (I. Mennens, T.Moprana, H.
. BaBunoBa) u y4eHus (0 HEHTpax MHOT000pa3usi U MPOUCXOKACHUS KyIbTYpHbIX pacTeHuit H.
. BaBunoBa), onpeaensTh TPAaHUIIBl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BIAJETh METOJIAaMU HAYYHOTO MO3HAHHS B OMOJIOTMU: HAONIOJCHUE U OIMCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alUsi U MPOBEACHHUE OUOJIOTUYECKOTO
SKCIIEPUMEHTA, BBIABM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEX]Y HCCIEIyEMbIMU
BEITUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX PEe3ylbTaTOB, HCIOJB30BAaHHBIX HAyYHBIX MOHSATHUH,
TEOpHUH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJYYE€HHBIX PE3YyIbTaTOB;

YMEHUE BBIICIATH CYLIECTBEHHbIE MPH3HAKK BHPYCOB, KJIETOK MPOKApPHOT M 3YKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U
MpPEeBpAIEHUS] SHEPTUU B KJIETKE, (OTOCHUHTE3a, MIACTHYECKOTO M IHEPreTHYecKoro oOMeHa,
XEeMOCHHTE3a, MHUT03a, MEi03a, OIJIOJOTBOPEHUS, PA3MHOKEHUS, UHAUBUIYATbHOTO Pa3BUTHUS
OopraHu3Ma (OHTOI'€HE3);

YMEHHE TMPHUMEHSTh MOJyYCHHBIE 3HAHUS JUISI OOBSCHEHUS OMOJIOTUYECKUX TMPOIECCOB U
SIBIICHUH, JJIs1 IPUHATUS MPAKTUIECKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C ENIbI0 0OeCTIeueHus
0€30MaCHOCTH CBOETO 3J0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKpYKAWOIIEH NPUPOTHON cpele, MOHMMaHHWE HeOoOXOIUMOCTH
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WCTIOJIb30BAHUS JOCTHKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbLHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE peliaTh 3JEMEHTapHbIE T'CHETHYECKHE 3aJaud Ha MOHO- M JTUTHOpUAHOE
CKpEIIMBAaHKE, CIICTUICHHOE HACIIEOBAaHUE, COCTABIIATh CXEMbl MOHOTHOPHUIHOTO CKPELIMBAHUS
IUTSL TIPeACKa3aHusl HacleI0BaHUS IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIMOJHATH J1a0OpaTOPHBIE M NMPAKTHYECKHE PabOThI, COONIONATh MpaBWIIA IPH
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

YMEHUE KpPUTHYECKH OIEHHMBATH M WHTEPIPETHPOBATh HHPOPMALUIO OMOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO ICEBJAOHAYYHBIC 3HAHUS W3 PAa3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBO# MH(pOPMAINH, HAYYHO-TIOMYJISIPHBIE MaTepUAIIbl), STHYECKHE ACTIEKTHl COBPEMEHHBIX
HCCIIeIOBaHU B OMOJOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaThb COOCTBEHHbIE NUCHbMEHHBbIE W YCTHBIE COOOILIEHUs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaTt OUOJIOTHH.

[IpeameTHbie pe3yabTaThl OCBOCHHUSA ydeOHOro mpeamera «buonorus» ¢ 11 Kaacce MOKHBI
OTpaxarb:

c(OpMHUPOBAHHOCTh 3HAHUH O MECTe€ U POJM OHOJIOTHHM B CHUCTEME HAY4YHOIO 3HAHMS
€CTECTBEHHBIX HayK, B (D)OPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHHBI MHUpPA U
HayYHOTO MHPOBO33PEHHUS, O BKJIaJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpPBIBATh COJIEP)KaHNE OMOJIOTHUECKUX TEPMUHOB M TIOHSITHI: BHJI, TOTYJISIINS,
reHoOH I, DSBOJIONMS, JBIKYIIHME CHJIBl ((aKTOpbI) DBOJIOIHUH, MPUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, OKOJOTHMYECKue (aKTOpbl, HKOCHCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYIICHTHI, IIeNH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreomeHos, ouochepa;

yMEHHME WU3Jaratb OuoJjiorndeckue TeopuH (dBomtonuoHHas teopus Y. JlapBuHa,
CUHTETUYECKasi TEOpHUsl HBOJIIOLINU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxojicrsa K.
M. Bbapa, yepenoBaHus IJ1aBHbIX HampaBiieHUH W nyteil sBoonun A. H. CeBepuioBa, yueHust o
o6uoctepe B. 1. Bepnaackoro), onpenensTh TpaHULIb UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIAJETh METOJIAaMU HAYYHOT'O NMO3HAHHUS B OMOJIOTMHU: HAONIOJEHHWE U OIMCAaHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBJICHUN, OpraHu3anmuss U TMPOBEACHHE OHOJIOTMYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJTMYMHAMHU, OOBSICHEHHE MOJyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACISATH CYIIECTBEHHBIE MPU3HAKH CTPOEHUSI OMOJOTHYEeCKUX OOBEKTOB: BHUJIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHONM  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB U IIOTOKA SHEPTUU B IKOCHUCTEMAX, aHTPOTIOT'€HHBIX U3MEHEHUH B
HKOCUCTEMAaxX CBOEH MECTHOCTH, KPYTOBOpPOTa BEIIECTB M OHMOT€OXMMUYECKUX IIHKIOB B
ounocdepe;

yYMEHHE TMPUMEHSTh MOJyYeHHbIE 3HAHUS JUIsI OOBSCHEHUS OMOJIOTUYECKUX MPOIECCOB U
SIBIICHUH, JJI IPUHATUS MPAKTUYECKUX PEIIeHUH B TIOBCETHEBHOM KU3HHU C IENbI0 00eCTieueHus
0€30IaCHOCTH CBOEr0 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJeH, COOJIIOJEHHUS HOpPM
IPaMOTHOTO TOBEJCHHS B OKpYXKAlIled NPUPOJHON cpelne, MOHMMaHHWE HEO0OXOIUMOCTU
WCIIOJIb30BAHUS JIOCTHKEHUI COBPEMEHHOM ouonoruu JUTSt palMOHAIBHOTO
MPUPOIOTIOJIL30BAHMUS;

YMEHHE pellaTh >JIeMEHTapHble OUOJOTHMYeCKHe 3a/ladM, COCTaBISTh CXEMBbI TEpeHoca
BEIIIECTB M SHEPTUHU B IKOCcHCcTeMax (I[N MUTaHHNSA);

YMEHHE BBIMOIHATH JIA0OpATOpHBbIE W MpPaKTU4YeCKUue paboThl, cOOMIOIaTh MpaBHia MPHU
paboTe ¢ yueOHbIM U Ja00opaTOpPHBIM 000PYIOBAHUEM;
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YMEHUE KPUTHYECKH OICHHMBATH M WHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTMYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO ICEBIAOHAYYHBIE 3HAHUS W3 PA3IMYHBIX HMCTOYHHKOB (CPEICTBA
MaccoBoil uMH(pOpMAIMK, HAYYHO-TIOMYJISPHBIE MaTepUaibl), paccMaTpuBaTh TIJI0OAIbHBIC
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/aBaTb COOCTBEHHBbIE IHMCbMEHHBIE U YCTHbIE COOOIIeHMs, 0000mas
OMOJIOTHYECKYI0 HMH(POPMAIMI0O W3 HECKOJBKHX HMCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.
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TEMATHYECKOE INIAHUPOBAHME JJ11 OYHOM, OUHO-3AOYHOM, 3AOYHOM ®OPM OBYYEHUSA

10 KITIACC
Ne ii/m HaumenoBanue pas3esoB U TeM IPOrpaMMbI KonuuectBo yacos OnekTpoHHbIe (ITU(GPOBHIE) 00pa30BaTEIbHBIE
Bcero pecypcsl
1 buonorus kak Hayka 2 [[BubmmoTeka LIOK
https://m.edsoo0.ru/7f41c292]]
2 JKuBbie cucTeMbl U UX OpraHu3aIus 1 [[BubmmoTeka LIOK
https://m.edsoo0.ru/7f41c292]]
3 XUMHUYECKUH COCTAB M CTPOEHUE KIIETKH 8 [[BubmmoTeka IIOK
https://m.edsoo0.ru/7f41c292]]
4 JKuzHenesTenbHOCTh KICTKH 6 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f41c292]]
5 Pa3zmHOXeHUE 1 MHAUBUIYATTBHOE PAa3BUTHE OPraHU3MOB 5 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]
6 HacnenctBeHHOCTh M1 NBMEHYMBOCTh OPraHU3MOB 8 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]
7 Cenekmust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 [[BubmuoTeka IIOK
https://m.edsoo.ru/7f41c292]]
8 PesepBHoe Bpemst 1 [[BubmuoTeka IIOK
https://m.edsoo.ru/7f41c292]]
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34
TEMATHUYECKOE INIAHUPOBAHME JJ11 OYHOM, OUHO-3A0UYHOM, 3AOYHOM ®OPM OBYYEHUSI

11 KUVIACC
Ne /it HauMeHoBaHue pa3aeaoB U TEM MPOTrpaMMbl KosinuecTBo vacoB DekTpoHHbIE (IUPPOBHIC) 0Opa3oBaTEIbHBIC
Bcero pecypcel

1 DBOJIIOIIMOHHAST OUOJIOT S 9 [[Bubnuoreka ITOK https://m.edsoo.ru/7f41cc74]]
2 Bo3HUKHOBEHHE M pa3BUTHE )KU3HU Ha 3emiie 9 [[Bubnuoreka ITOK https://m.edsoo.ru/7f41cc74]]
3 OpraHu3Mbl ¥ OKpYyIKarolas cpeja 5 [[Bubnuoreka ITOK https://m.edsoo.ru/7f41cc74]]
4 Coo0011ecTBa 1 HKOJOTHUECKUE CUCTEMBI 9 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41lcc74]]
5 PesepBHOE Bpems 2 [[Bubnuoreka ITOK https://m.edsoo.ru/7f41cc74]]
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34
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IHOYPOYHOE IIVIAHUPOBAHME B o4Hoii popme

10 KVIACC
Ne n/n Tema ypoka KosinyecTBo yacos DJleKTpoHHbIe Hu(poBbie 00pa3oBaTeIbHbIE
Bcero pecypcbl
bu6mmoreka [IOK https://m.edsoo.ru/863e6122
1 buonorus B cucreme Hayk 1

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

Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTnueckas padota Ne 1 «Mcnonp3oBanue

2 1 bu6mmoreka [IOK https://m.edsoo.ru/863e6122
PA3IMIHBIX METOAO0B ITPU U3YYCHUN
OMOIOTHYECKUX 00BEKTOBY

3 buonormieciue cucTembi, MpoNECCE! 1 ux 1 bu6mmoreka [IOK https://m.edso0o.ru/863e6564
W3yYCHUE

4 XUMUIECKUA COCTAB KIeTKH. Boxa 1 bu6mmoreka [IOK https://m.edsoo.ru/863e674e

MHUHEPAJIBHBIC COJIN

5 benku. CoctaB u cTpoeHue OEIKOB 1 bubnuoteka [{OK https://m.edsoo.ru/863e6b72

®depMeHTBI — OHOJIOTHYECKHE KaTaTu3aTOPhI.
JlaGopaTtopHnas padora Ne 1 «M3y4ueHue

6 . 1 bu6mmoreka LIOK https://m.edsoo.ru/863e6b72
KaTaJIUTHYCCKON aKTUBHOCTH (pepMeHTOB (Ha
MpUMEPEe aMuUJIa3hbl WM KaTajiasbl)»
7 VraeBoasl. JIunmael 1 bu6mmoreka LIOK https://m.edso00.ru/863e6870
8 Hyxnennosbie kucnotel. ATO 1 bubnuoteka [{OK https://m.edsoo.ru/863e6d5¢c
9 HcTopust i METOZBI M3ydCHMS KICTKH. KileTouHas 1 bu6mmoreka LIOK https://m.edsoo.ru/863e6e88
TEOpHUS
10 KiteTka xak neinocTHas )KuBasi CUCTEMA 1

CrpoeHue 3ykapuoTUYECKON KIIETKH.
JlaGopatopHas padota Ne 2 «M3yueHue cTpoeHHs
11 KJIETOK PacTEHHH, )KUBOTHBIX, TPUOOB U OakTepuit 1
10J1 MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpenaparax
U MX ONMCAaHHUE»

bubnuoteka [{OK https://m.edso0o.ru/863e6ff0
https://m.edso0.ru/863e716¢
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12 OOMeH BelEecTB Ui MeTab0Iu3M 1 bub6munoteka LIOK https://m.edso00.ru/863e766¢
13 ®doTocuHTe3. XEMOCHHTE3 1 bub6munoteka LIOK https://m.edso00.ru/863e7c98
14 DHepreTudyeckuii 00MeH 1 bubnuoreka [{OK https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.
Muro3. JIaGoparopuas padorta Ne 3 _
15 «Hab/Ti0 e HHe MHTO3a B KIETKAX KOHTHKA 1 bubmnoreka LIOK https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOITperapaTax»»
16 buocunTes 6enka. Peakiins MaTpUyHOTO CHHTE3a 1 bubnuoreka [{OK https://m.edsoo.ru/863e796e
17 Tpancasus — Ouocunres Oenka 1 bubnuoreka [{OK https://m.edsoo.ru/863e796e
18 HekneTounble popmbl 3KkMU3HH — BUPYCHI 1 bubnuoreka [{OK https://m.edsoo.ru/863e7540
19 DOPMBI PASMHOKEHHS OPTAHAIMOB 1 BI/I6J'.II/IOTeKa ITOK https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 1 bu6mmorexa [IOK https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue U Pa3BUTHE MOJIOBBIX KIETOK.
21 Onuoorsopenne. Jlabopatopras padora No 4 1 bu6mmoreka [IOK https://m.edsoo.ru/863e81b6
«3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIpEIIapaTax»
22 NHnuBuayabHOE pa3BUTHE OPTraHU3MOB 1 bubnuoteka [{OK https://m.edsoo.ru/863e8436
23 T'eneruia — Hayka 0 HACTEACTBEHHOCTH 1 bu6mmoreka L{OK https://m.edsoo.ru/863e86f2
M3MEHYMBOCTH
24 3aKOHOMEPHOCTH HAC/ICI0BAHN [IPH3HAKOB. 1 bubnuoteka [{OK https://m.edso0.ru/863e8878
MoHOTHOPHIHOE CKPEITUBAHKE
25 Jlurudpuzoe ckpenmsarnue. 3akon 1 bubnuoteka [{OK https://m.edsoo.ru/863e89a4
HE3aBHCHUMOI'O HACJIEOBaHUs IPU3HAKOB
ClermieHHOe HAcjIeI0BaHKUE MMPU3HAKOB.
JlaboparopHas pabota Ne 5 «M3yueHue
26 Pe3yIbTaTOB MOHOTUOPUIHOTO U TUTUOPUTHOTO 1 bu6mmoreka LIOK https://m.edso0o.ru/863e8c60
CKpEIIMBaHUS Y IPO30(UIBI HA TOTOBBIX
MUKpOTpenaparax»
27 T'eneruia nosa. Hacenosarue npustaxos, 1 bubnuoteka [{OK https://m.edsoo.ru/863e8c60

CICTIIICHHBIX C ITIOJIOM
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N3menuusBocts. Henaciencrsennas
M3MEeHUMBOCTh. JlaboparopHas padota Ne 6.

28 Nzyuenne Moan(uKamOHHOW N3MEHYNBOCTH, 1 bubnuoreka [{OK https://m.edsoo.ru/863e8efe
MOCTPOEHHNE BAPHALMOHHOTO Psizia U
BAPUALIMOHHON KPUBON»
HacnencrBennas nameHunBocTh. JlabopaTopHas

29 pabota Ne 7. «AHanM3 Mytanuid y 1po30(uiis Ha 1 bubmmoreka [{OK https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIpEapaTax»

30 I'eneTuka yenoBeka 1 bubnuoteka [{OK https://m.edsoo.ru/863e8d78
PeseprubIit ypok. O600111€HIE TIO TEME

31 «HacnencTBeHHOCTh B I3MEHUHUBOCTD 1
OpPraHNu3MOBY

32 Cenexius Kak HayKa U TpoIiece 1 bubmmoreka [{OK https://m.edsoo.ru/863e9214

33 MeTo/ipt # HOCTIKEHMS CENIEKINN PACTEHUHA 1 1 bubmuoreka I{OK https://m.edsoo.ru/863e9214
JKUBOTHBIX

34 buoTtexHomorus Kak oTpaciab IPOU3BOACTBA 1 bubnuoteka [{OK https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KVIACC

KoaunyecTBo yacoB

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/IbHbIE

Ne i/ Tema ypoka Beero pecypest

1 DOBOJIIOLUS U METObI €€ U3YyUECHHUSI 1 bubnuoreka [{OK https://m.edsoo.ru/863ea20e

2 HcTopus pa3BUTHS IpEACTaBICHUN 00 3BOJIIOLUU 1 bubnuoreka [{OK https://m.edsoo.ru/863e9570

3 Muxkpo3Boronus 1 bubnuoreka [{OK https://m.edsoo.ru/863e9cle
[Momynsiust Kak >JeMEeHTapHas eIMHUIA BUIA U

4 spommonuu. Jlaboparopnas padora Ne 1 «CpaBHeHue 1 bubnuoreka [{OK https://m.edsoo.ru/863e99c6
BHJIOB 110 MOP(HOJIOTHUECKOMY KPUTEPHIO)

5 JIBrKkyiue cuitel (3JeMeHTapHbIe (PAKTOPHI) SBOJOIUN 1 bubnuoteka [{OK https://m.edsoo.ru/863e9dad

6 EctectBennslit 0T00p 1 ero Gpopmbl 1 bubnuoreka [{OK https://m.edsoo.ru/863e9ed0
PesynbTathl 3BONIONNN: TIPUCTIOCOOIEHHOCTH OPTaHU3MOB

7 n BuA000pasoane. Jlabopatopuas padora No 2.. 1 bubmuoteka [{OK https://m.edsoo.ru/863e9fde
«Onucanne MpUcocoOICeHHOCTH OpraHu3Ma u eé
OTHOCHTEIIEHOTO XapaKTepa

8 HamnpaBnenus u myts Makpo3BOJIIOIIHT 1 bubnuoteka [{OK https://m.edsoo.ru/863e9cle

9 Heo6parumocTh 3BOTIONHAH 1

10 Hcropus sxu3Hu Ha 3emiie U METObI €€ 3YICHUS 1

11 ['unoTe3bl MPOUCXOXKACHUS KU3HUA Ha 3emiie 1 bu6mmoreka LIOK https://m.edsoo.ru/863ea5a6

12 PazBurtue xxu3HM Ha 3eMiie IO 3paM U IepHoam 1 bubnuoreka [{OK https://m.edsoo.ru/863eabbe
OCHOBHBIE ATaIbI 3BOJIOIUN PACTUTEIHLHOTO U

13 PRUBOTHOTO MHPa. HpaKTquCKaiI padora Ne | «syuenne 1 bubnuoreka [{OK https://m.edsoo.ru/863ea8bc
MCKOTIAEMBIX OCTATKOB PACTCHHUU M JKUBOTHBIX B
KOJUICKITHSIX»

14 CoBpeMeHHasl cucTeMa OpraHM4ecKkoro Mupa 1 bubmmoreka [{OK https://m.edsoo.ru/863ea48e

15 DBOJIOIHS YeTIOBEeKa (aHTPOIOTEHE3) 1 bubnuoreka [{OK https://m.edsoo.ru/863eac2c

16 JIBrkymiue cuibl ((pakTopsl) aHTpOIOreHe3a 1 bubnuoreka LIOK https://m.edsoo.ru/863ead44
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17 OcCHOBHBIE CTaJMH SBOJIOLNH YEIOBEKA 1
18 YenoBeueckue pachl U IPUPOIHBIE aAANTALUU YEJIOBEKA 1 bubnuoreka [{OK https://m.edsoo.ru/863eaea?2
19 PesepBHblit ypok. O60011eHME 110 TeMe «Bo3HUKHOBEHME 1
U Pa3BUTHE KU3HU Ha 3eMie»
20 DKoJIOTHs Kak HayKa 1
21 Cpenpl 0OuTaHMs U SKOJIOTUYECKUE (HaKTOPbI 1 bubnuoreka L{OK https://m.edsoo.ru/863eafec
AbGuotuyeckue axkrtopsl. Jlaboparopnas padora Ne 3.
22 «Mopdonoriieckue 0co6CHHOCTH PACTEHHIE 13 PASHEIX 1 Bu6morexa ITOK https:/m.edsoo.ru/863eb10e
MecT ooutanus». Jlaboparopuas padota Ne 4. «Bnusiaue
CBETa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa»
23 buoTtnueckue GakTopsl 1 bubnuoreka [{OK https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTHKH TOIYJISIINH.
24 [Ipaktuueckas padota Ne 2 «Iloacu€Tt mioTHOCTH 1
MOMYJISILIUIM pa3HBIX BUJOB PACTEHHID)
25 Coo01ecTBa OpraHu3MoB — OHOIIEHO3 1 bu6mmoreka [IOK https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI ) 1 bubnuoteka [{OK https://m.edsoo.ru/863eb46a
27 OcHOBHBIE NOKa3aTeN1 SKOCHCTEMBL. DKOJIOTUYECKHE 1 Bubnmorexa [IOK https://m.edsoo.ru/863eb5fa
nupamubl. CBoiicTBa skocucteM. CyKiieccust
28 [IpupoaHbIE SKOCUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rinobdanpHas skocucTema 3eMitu 1 bubnuoteka [{OK https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHMSI OHOC(EpHI 1 bubnuoreka [{OK https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B buochepe 3emiu 1
33 CocyiecTBoBaHUE MTPUPOJBI U YEIOBEUECTBA 1 bubnuoreka [{OK https://m.edsoo.ru/863ebale
34 PesepBHeIit ypok. O6001eHne Tembl «Coo01iecTBa 1 1
9KOJIOTHYECKHUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJIMYECKOE OBECIEYEHME OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YHEHUKA

* buonorus , 10 kinacc / [Taceunuk B.B., Kamenckuii A.A., Pyonio A.M. u npyrue /ITox pen.
[Taceunuka B.B., AkinmonepHoe o0uiectBo «M3narensctBo «lIpocBenienne»

* buonorus, 11 xracc/ [Naceunuk B.B., Kamenckuit A.A., Py6nos A.M. u npyrue /ITox pen.
[Taceunuka B.B., AkimonepHoe o0uiectBo «M3narensctBo «lIpocBenienne»

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

1.A.}O.HNonuesa. A.B.Topranos. buonorus B cxemax u tabnumax 9KCMO Mocksa. 2018 ©

2.I'. W. Jlepuep. buonorwus. [Tomusrit cipaBoynuk st moarotoBku kK E I' D. M. Actpens 2022 T
3.11.P. MyxamemkanoB. Mactepckas yautens « Tectsl, 3a4etsl, 6mumonpocs! 10-11 kmace» M
«BAKO» 2007 r

4. Boponnos, H.H. buosnorus. O6mast 6uonorust. 10-11 kinaccel: YueOHUK 1is
oOureoOpa3oBarenbHbIX yupexaeHuil: baszossiii yposens / H.H. Boponmnos. - M.: [Ipocs., 2022. -
304 c.

5. Jeitma-Cuonuikas, M.A. O61as 1 caHuTapHasi MUKPOOHOJIOTHS C TEXHUKOU
MHKPOOHOJIOTHYECKUX UCcceoBaHni: YueOonoe nmocodue / M. A. Jleima-Cuonurkas. - CII6.:
Jlans, 2022. - 588 c.

6.T. A. JloBkoga. [ToaroToBka k oiummuagam o omosoruu 8-11 kimaccos. M Aiipuc-nipecc 2011

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

1.www.informika.ru - snexkrponnsiii yaeouuk "buomorus” (sep. 2.0 - 2000) u3 nukia
"OOyuarorue HIUKIoNeUH". - Y4eOHbII Kypc, KOHTPOJIbHBIC BOITPOCHI.

2.www.college.ru - pazmen "OtkpsiToro kosuiemka" mo buongorun. Yueouuk, moaenu, On-line
TECTBI, YUYUTEIIO.

3.www.skeletos.zharko.ru - "Omopho-aBurarensHas cucreMa ueaoBeka”. OO0pa3oBaresbHbIH
caiit no npeaMmery buonorus, kypc Yenosek. Ctpoenue ckenera. Mpiieunas cucteMa. Kak ato
paboraer

4. www.nsu.ru buosorust B Bonmpocax U OTBETax - yueHble HOBOCUOMPCKOTO AKaJeMIopoIka
OTBEUAIOT Ha BOIMPOCHI CTAPIIECKIACCHUKOB.

5.www.websib.ru - pasmen "buonorus" HoBocubupckoii 06pazoBaTeabHOM CETH.
6.www.floranimal.ru - "FLORANIMAL - pacTenus 1 ;KUBOTHbIE"

7.fish.geoman.ru Ppi0Ob1. nmtocTprpoBaHHas SHIUKIIONEIUS PbIO.

8.www.plant.geoman.ru - JKu3up pacteHuii. 3aHUMAaTENBHO 0 O0TaHUKe. bakTepuu.
JlexapcTBEHHBIE paCTCHHUSI.

9.www.livt.net - snekTpoHHas WILTFOCTpUpOBaHHas SHIMKIone1ust "YKuBbie cymecTa".
10.www.nature.ok.ru - Penkue u ncuesaromue ;xuBoTHbIE Poccun.

11.www.bril2002.narod.ru - Buonorus s mkoisHukoB. O6mias 6uonorus, boranuka,
3oo0m0rus, Yenosexk.

12.www.festival.1lseptember.ru - ®ectuBans neparorndeckux uaen "OTKpbITHIH ypok" 2006 -
2007. Paznen "llpenogaBanue Ouonoruu' —

13.www.charles-darwin.narod.ru - Yapns3 dapBun: ouorpadus 1 KHUTH.
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