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INOACHUTEJIBHASA 3AIINCKA

OT160p conepxanust yaeOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
NO3UIMI  KynbTypocooOpasHoro mnoaxoaa Ilpu paspaboTke mnporpaMmbl 10 OHOJIOTUU
TEOPETUYECKYIO OCHOBY JJISl ONPEACICHHS MOIX0A0B K (POPMHUPOBAHUIO COJCPIKAHUSA YIEOHOTO
npeaMera  «buosorus» coctaBwiIM:  KoHUeNnTyalnbHble mnojoxeHus DIOC COO o
B3aMMOOOYCIIOBIICHHOCTH 1IEJICH, COACPKAHMSI, PEe3yIbTaTOB O0Y4YCHHS U TPEOOBAaHUI K YPOBHIO
MOJATOTOBKU BBIMMYCKHUKOB, TOJIOKEHUS 00 OOIIMX LEeNsX U IPUHLHUIAX, XapaKTepU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeHero odmiero oopasoanus B Poccuiickoit @enepanuu, a
TaKKe MOJIOKEHUS O crenudpuke Ouosioruu, € 3HAaYeHUH B IMO3HAHUHM KUBOW MPUPOABI U
00eCreyeHn! CyIIEeCTBOBAHUS 4esioBeuecKoro obmecTBa. CorinacHoO Ha3BAaHHBIM IOJIOKEHHSIM,
ompezieNieHbl OCHOBHbIE (YHKIMHM MporpamMmbl 1o Ouojoruu u e€ cTpykrypa. B pamkax
HAIMOHAJBHOTO TpoekTa «O0pa30oBaHME)» CTANIO BO3MOKHBIM OCHAIIIEHUE IIKOJI COBPEMEHHBIM
obopynoBanueM 1eHTpa «Touka poctay. Baenpenuwe sToro o0opynOBaHHS IO3BOJISET
KaueCTBEHHO U3MEHHUTH MPOIECC 00YICHHS OMOJIOTHH.

[IporpamMma o 6uonoruu 1aéT mpeacTaBiIeHue o IensiX, 00 o0uelt cTpaTeruu 00y4eHus,
BOCIIUTAHHUS M PAa3BUTUS OOYYAIOIIMXCS CpeJCTBaMH Yy4eOHOro mnpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, pachpeleieHHue o
paszenaM U TeMaM, PEKOMEHJIYEMYIO IOCJIE0BaTeIbHOCTh M3yYeHUsl yd4eOHOro marepuana C
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroINXCs.

B mporpamMe mno OHONOTMH TakkKe YYUTHIBAIOTCS TpeOOBaHMS K IIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJIMETHBIM M MPEIMETHBIM pe3ylbTaTaM o0y4deHus B (OPMUPOBAHHH
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN O0yYarOIIUXCS 110
OCBOEHUIO COJIEpPKaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B mporpamme mo Ouonoruu (10-11 kmaccel, 6a30BbI ypOBEHb) peaii30BaH MPHUHIIMII
MPEEMCTBEHHOCTH B W3Y4YCHHH Owosiormw, Onaromaps dYeMmMy B HEH IpocMaTpuBaeTCs
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IICHHOCTHBIX  OpPUEHTAIMA JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpY)Karollen
npupoaHoii cpese. [loaTomy Hapsay ¢ U3yuyeHHEM 001IeOMOIOTHYECKUX TEOPH, a TaKKe 3HaHUMN
O CTPOCHHH HUBBIX CHCTEM pPa3HOTO paHra M CYIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
MIPOIIECCOB B IPOrpaMMe TI0 OMOJIOTHH YISJICHO BHUMAHUE UCITOJIb30BAHUIO TTOJTYUEHHBIX 3HAHU I
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs MPHUKIATHBIX 337ad, B TOM YHCIE: MPOPUIAKTHKU
HACJICJICTBEHHBIX ~ 3a00JIeBaHWUH  YENIOBEKa, MEIMKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU IIeIeCO00pa3HOro MOBEACHHS B OKPYXKAIOIIe MPUPOIHOI cpele,
aHAJIM3a BIIMSIHHUSI XO3SWCTBEHHOM JIEATEIHHOCTH YEIIOBEKa HA COCTOSHUE NPHPOIHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHMAHMS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npenMera «BbHOJIOTHS) MPOJUKTOBAHO HEOOXOTUMOCTHIO 00ECIICUCHHS YCIOBHUH IS PEIICHUS
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas Mpeanoiaraet
dbopMUpOBaHHE Yy OOYYAIOIIUXCS CIIOCOOHOCTH aMalTHPOBATHCS K M3MEHEHHSIM JIUHAMHYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHe cpenHero obuiero oOpa3oBaHHs 3aHMMaeT BaxHoe mecto. OHa
obecrieunBaeT (GopMUpOBaHUE Yy OOYYAIOIIMXCS TPEACTABICHUNM O HAy4YHOW KapTHHE MHpA,
pacmmpsieT ¥ 0000MaeT 3HaHUS 0 )KUBOU MPHUPOJIE, e€ OTINIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi M OHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIBI,
dbopmupoBanns (PYHKITMOHAIEHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe30macHOro ooOpasa
JKU3HU, IKOJIOTUYECKOTO MBIIIJICHHS, [IGHHOCTHOTO OTHOIICHUS K dKUBOU MPHUPOJIE U YETIOBEKY.

Bonpioe 3HaueHue OWOJIOTHS WMEET TakXKe JUIS PEIICHUS BOCIHTATEIBHBIX U
pa3BUBAIOIINX 33/1a4 CPEeHEro o0IIero oopazoBaHus, colanu3anuu odyvaromuxcs. Mzydenue
OMOJIOTHH 00eCIIeYMBACT YCIOBUS JIJIsT POPMHUPOBAHUS HHTEIUICKTYAIBHBIX, KOMMYHHUKAITHOHHBIX



U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUECKOW KYJIBTYPbI, CIIOCOOCTBYET HHTETpaluu
OMOJIOTHYECKUX 3HAHUI C MPEICTABICHUSMU M3 JIPYIMX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHble MONIOXKEHUS O MpeAHA3HAYCHUH Y4eOHOro mpeaMeTa
«buonorusi» cocTaBMIIK OCHOBY ISl OIIPECIICHUS TOIXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
COJIepKaHus, IPEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

, B COOTBETCTBUU C KOTOPHIM OOyYaromiyecs OJDKHbI OCBOWTH 3HAHMUS W YMEHUS,
3HaYMMbIe JUIsI (OPMHUPOBaHUS OOIIEH KYyJBTYpHI, OIPECNSAIONINe aJeKBATHOE IOBEICHUE
YyelloBEeKa B OKPY)KAIOIIEeH MNpPUPOIHON cpele, BOCTpeOOBaHHBbIC B IMOBCEAHEBHOW >KM3HU U
IPAKTHUECKON nearenbHocTH. Ocoboe MeCTO B 3TOH cHUcTeME 3HAHUM 3aHUMArOT 3JEMEHTHI
CoJlepKaHusl, KOTOpbIE CIYXaT OCHOBOW Uig (pOPMHpPOBAHUS MPEJCTABICHUNH O COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KaPTHHE MUPA M LIEHHOCTHBIX OPUEHTAIUAX JIUYHOCTH, CIOCOOCTBYIOIINX
ryMaHHU3aluyd OMOJI0THYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJAEpX)aHUA Y4YeOHOro MaTepuasa B IporpamMme M0 OHOJIOrHU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMUUTENBHBIX OCOOEHHOCTAX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMU U DBOJIIOLMH. B COOTBETCTBUU € 3TUM B CTPYKType
yuebHoro npeamera «buosorus» BbIIEICHBI CIEAYIONINE CoAepkKaTenbHble IMHUU: «buonorus
KaK Hayka. MeToJibl Hay4yHOro no3HaHusm», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Ouonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOM NPUPOABD», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenuss yuebHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOB30BaTh 3TU 3HAHMSI JJISl TPAMOTHBIX JIEHCTBHIH B
OTHOIIEHUH O0BEKTOB )KUBOI MPHUPOJIBI U PEHICHUS PAa3IHYHBIX KU3HEHHBIX TPOOIeM.

Joctuxkenune 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
o0ecrnieunBaeTcs PeIICHUEM CIEAYIOIUX 3a1au:

OCBOEHHE OOYYArOIIMMHCS CUCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBHJaX, CIYXKAIIMX OCHOBOH Ui (hOPMHUPOBAHHS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOJAaX HAy4yHOI'O MO3HAHUf,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MMBBIX CHCTEM Pa3HOIO YPOBHSI OpraHHU3aluiy,
BBIJIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX MCCIIEJOBAHUSAX B OMOJIOTHUH;

(dbopMupoBaHUE y OOydaroluxcs MO3HABATENbHBIX, MHTEUIEKTYAJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IyTSIX Pa3BUTHUS B OMOJIOTMM HAyYHBIX B3IVIAJIOB,
ueH 1 MOIX00B K U3YYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Y oOOyd4aromuxcs oOmeil KyabTypbl, (QYHKIHMOHAIBbHOM TI'paMOTHOCTH,
pa3BUTHE YMEHUI OOBSACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEro MUpa KMBOW NMPUPOIBI HA
OCHOBAHMU 3HAHHWH U OMBITA, OJYYEHHBIX IPU U3yYEHUH OMOJIOTUH;

(dhopMmupoBaHre y 00YyYaIOIIUXCS YMEHHM WIUTIOCTPUPOBATH 3HAUYCHHE OMOJOTHUYECKUX
3HAHUM B TPAKTUYECKOW JAESATEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIUTaHHE YOEXJIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM >XHBOW IMPUPOIHI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K HEl, COOIIOICHHS ATUUECKUX HOPM IpU MPOBEACHUN
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TOBBILICHHUS] YPOBHS SKOJIOTHMUECKON
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHHE MPHOOPETEHHBIX 3HAHUN M YMEHHUIl B TOBCETHEBHOM >KM3HU JUISl OLEHKU
MOCJEICTBUM CBOEH JAEATENIbHOCTU IO OTHOIICHHIO K OKpYXKaromleil cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHNE Mep TPODUIAKTHKY 3a00IeBaHU.

Hcnonb3oBanue 06opynoBanus 1eHTpa « Touka pocta» Mpu peanus3alnuu JaHHOU paboueit
IPOrpaMMbl J1a€T BO3MOXKHOCTH IPOBEJEHUSI KOJIMYECTBEHHBIX HAOJIOJEHUN U OMBITOB JJIS
MOJIy4EeHHUsl JIOCTOBEpHOM MH(pOpMaLUU O OMOJOrMYecKHX mpoleccax M o0bekTax. Ha ocHoBe
MOJIyYEHHBIX SKCTIEPUMEHTANIBHBIX JaHHBIX 00y4aeMble CMOT'YT CAMOCTOSTEIBHO JI€TaTh BBIBOBI,



000011aTh pe3yNbTaThI, BBISABISATH 3aKOHOMEPHOCTH, YTO CIIOCOOCTBYET MOBBIIIICHUIO MOTUBAIIUU
00y4YeHHSI IIKOJILHUKOB U TI03BOJISIET CO3/IATh YCIIOBHS:

JUTSL PACIIMPEHHSI COACPIKAHMSI ITKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHMUS;

JUTsS. TIOBBIIICHUS TTO3HABATEIHHON AKTHBHOCTH OOYYAIONIMXCS B €CTECTBECHHO-HAYYHOU
obnacru;

JUIsS. Pa3BUTHSI JIMYHOCTU peOeHKa B Iporecce 00yueHusl OMOJIOTHH, €ro CIIOCOOHOCTEH,
(GOpMUPOBAHUS U yIOBJICTBOPECHHS COITMAIEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

st paboThl ¢ OJapEHHBIMU IIKOJILHUKAMH, OpPraHW3allid MX Pa3BUTHS B Pa3IMYHBIX
o0macTsx 00pa30BaTENbHON, TBOPUECKON AEATEITHHOCTH.

B cucreme cpennero obmero oopazoBanus «buosorusy, u3ydaemas Ha 6a30BOM ypOBHE,
SIBIIIETCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOISIIMM B COCTaB MPEIMETHOW 00JacTH
«EcTecTBeHHO-HAYYHBIC ITPEIMETHI.

Jiis u3yueHus: OMOJI0ruu Ha 6a30BOM YPOBHE CPEIHEr0 00IIero o0pa3oBaHus OTBOIAUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. Buosorusi kKak Hayka.

buonorus kak nayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocodueir, 3TUKOH, ICTETUKON u mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucTeMa OHOJIOrHYeCKUX HayK.

MeTobl TO3HAHMS KUBOW MPUPOABI (HAOII0IeHUE, SKCIIEPUMEHT, OITMCAaHNE, H3MEPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JdemoHcTpaumu:

Hoptpetsl: Y. HapBun, I'. Mennens, H. K. Konbuos, JIxx. Yorcon u ®@. Kpuk.

TaOauib! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON IPUPOIBD.

JlaGoparopHble H NpaKTHYecKue padoThbl:

[Ipaktnueckass pabora Ne 1. «lcnonp3oBaHue pa3aUYHBIX METOJOB MpPH H3YYEHUU
OMOJOTUYECKIX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M HX OPraHU3ALMA.

XKusbie cuctempl (OMOCHCTEMBI) KaK MpeaMET W3ydeHus Ouonoruu. OTiHuYMe >KUBBIX
CUCTEM OT HEOPraHWYECKOU MPUPO/IBI.

CpoiictBa OumocucteM M UX pazHooOpazue. YPOBHM OpraHu3aluu OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBI,  MONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKH), OMOC(hepHBI.

JdemoHcTpaumu:

Tabnauiel 1 cxembl: «OCHOBHBIE TNPU3HAKH KU3HUY», «YPOBHU OpraHu3allliyd >KUBOMN
MPUPOBI.

O6opynosanue: Moaens Monekysbl JJHK.

Tema 3. XuMH4eCKHil COCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUNA  COCTaB  KJIETKU.  XHUMHUYECKHME  BJIEMEHTBhl:  MaKpPOJJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOJBI M MUHEpaJbHBIX BelIecTB B kieTke. [lognep)kaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumebie
U 3aMEHHMbIE€ AMHHOKHUCIIOTHl. AMHUHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpHl O€IKOBOM
MOJICKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAS WM UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKINN OETKOB.




®epMeHTHl — Ouosoruueckue karanuzaropel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyocrpatnas crenuduunocte.  Kodepmentsl. Burtamunpl. Otnimuus  GepMEHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBojabl: MOHOCaxapu bl (TNII0K03a, pud03a u 1e30Kkcuprd03a), 1ucaxapusl (caxaposa,
JIAKTO3a) W TMOJMCaxapuabl (KpaxMmas, TJIHKOTeH, MeJUToio3a). buomornyeckue QyHKIMUN
YIJIEBOJIOB.

Jlumuapr:  Tpurmmuepuasl, Gocomunuapl, crepounsl. [unpodunbHO-THIPODOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB W JUMHAOB Kak
MCTOYHUKOB YHEPIHH.

Hyxneunosbie kucnotel: JIHK nu PHK. Hykiieotnabpl — MOHOMEpBI HYKJIEUHOBBIX KUCIIOT.
Crpoenne u ¢ynkuunu JHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u
GYHKIIHH.

[Muronorus — Hayka o kierke. KierouHnas teopus — mpuMep B3aUMOJCHCTBHS HJEUH U
¢dakTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YyUECHHUSI KIETKH.

Knerka xak nenoctnas xuBas cuctema. O0mue Npru3HaKky KJIETOK: 3aMKHYTasi HapyKHast
MemOpaHa, monekynsl JIHK kak renetudeckuii anmnapar, cucTemMa CHHTe3a Oelka.

Tunsl KIETOK: 3yKapuoTHyecKas W Ipokapuorhyeckas. OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoi kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIIETKU.
OcCHOBHBIE OTINYUS PACTUTEIbHON, )KUBOTHOM U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KIJIETOYHAS CTEHKA, MTMKOKAIUKC, WX (PYHKIIHH.
[Tnazmatuueckass memOpana, e€ cBoiictBa W (QyHkiuu. LlurorazMa m €€ OpraHOHIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, mu3zocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUHY, IacTuibpl. IIporcxoxienue MUTOXOHAPUH U mtacTua. Bus
wiactug. HememOpaHHble OpPraHouAbl KIETKU: PHUOOCOMBI, KJIETOYHBINH IIEHTp, IEHTPHUOIH,
pEeCHUYKH, KIyTUKU. DyHKIIMK OpraHOUA0B KIIETKU. BKiitoueHus.

Snpo — perynasTopHblii LeHTp kieTku. CTpoeHue sapa: saepHas 000J04YKa, Kapuoriazma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIETKE.

JdemoHcTpaumu:

Hoptpetsr: A. JleBenryk, P.['yk, T.lIBann, M. llneiinen, P. Bupxos, [[x. Yorcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

[Inarpammel:  «PacrpeneneHie XHMHUYECKHUX DJJIEMEHTOB B HEXKHBOW IPHUPOJAE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmuuel u cxembl: «llepuoanyeckas Tabnuua XUMHUYECKHX 3J€MEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KieTkn», «CTpoeHue XKHUBOTHON KieTku», «CTpoeHue pacTUTelIbHOW KieTku», «CTpoeHue
IIPOKAPUOTUYECKON KIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOABDY, «JIUmuasD.

OO6opyoBaHKe: CBETOBOW MHKPOCKOM, OOOpYyIOBaHUE ISl MPOBEIACHUS HAOIIOACHUM,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHbIX, KUBOTHBIX M OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabdota Ne 1. «M3yueHne KaTaTUTHYECKOW aKTUBHOCTH (epMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlabopaTopHass pabota Ne 2. «lM3ydeHuwe CTpOEHHUS KJIETOK PACTCHHH, >KMBOTHBIX M
0aKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenaparax U UX OIUCaHHUEe».

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTa0OIM3M. AcCUMWIINMS (TUNIACTUYECKH OOMEH) U
JUCCUMUIIALINSA (PHEpreTuyecKuit 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolrecca Metabonusma. Poib
3aKOHOB COXPAHEHUs BELIECTB U SHEPTUH B TOHUMAHUH MeTa0O0Iu3Ma.




Tumnbl oOMeHa BemiecTB: aBTOTPOGHBINA U TeTepoTpodHbIif. Ponb depmeHTOB B 00MeHe
BEILECTB U MTPEBPAILICHUHN SHEPTUU B KIIETKE.

@dorocunte3. CmetoBas u TemMHOBas ¢a3bl (orocunre3a. Peakmmu doTocuHTe3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUYCHHE (POTOCHHTE3A IS KU3HU Ha 3emuie. Biusiaue ycnoBuid
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUM.

XeMocHuHTe3. XEeMOCHHTE3UpYIoIHe OakTepuu. 3HAUEHUE XEMOCHHTE3a U JKU3HHM Ha
3emie.

OHepretuyeckuii oOMeH B KieTke. PacuienjeHue BeUIECTB, BbIACICHHE U
AaKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro oomena. ['nmukonus. bpoxenne u
ero Buabl. KucinopogHoe OKHCIE€HHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peaknun matpuuHoro cuHTe3a. ['eHernueckas wuHpopmanus u JHK. Peamuzamms
TeHEeTUYeCKO MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpuIuus —
MatpuuHblii cuate3 PHK. Tpancnsnus — 6uocunTe3 Oenka. Drtamnbl TpaHcusanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oenka.

Heknerounsie ¢opmbl xu3HM — Bupychl. Hcrtopuss otkpbiTs BHpycoB (/.
W. BanoBckuit). OcoOEHHOCTH CTPOCHMUSI W >KH3HEHHOTO IMKJIa BUPYCOB. baktepuodaru.
bonesnu pacteHuii, )KUBOTHBIX U YEJIOBEKA, BhI3bIBaeMble BHUpycamu. Bupyc nmMmyHoaeduura
yenoBeka (BUY) — Bo30yaurens CIIM/la. OOpaTHasi TpaHCKPHIIIHS, peBEpTa3a W WHTETrpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIA.

JdemoHcTpaumu:

Ioptpetst: H. K. Konsuos, J1. . UBanosckuit, K. A. Tumupsizes.

Tabmuubl ~ w  cxembl: «Tunbl  nutanus», «Mertabonmu3my», «MUTOXOHIPHUSY,
«OHepreTuueckuii oomMen», «Xmnoporacty, «Potocuntes», «Crtpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUE reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«baktepuodarny, «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmuukanuu «Y apoenune JIHK u Tpanckpumnuus», «buocunres
oenka», «CTpoeHue KIeTKkn», Mojiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii nmki, wiaM >KU3HEHHbIM LUK KieTku. MHtepdaza u mmros. Ilpoueccsl,
nporekaromue B uHtepdaze. Pemnmukanusa — peakmnus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUIl. JMIMIOMIHBIA W TarIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne knetkn —muto3. Ctaauu Mutosa. [Iponeccsl, mponcxoasamye Ha pa3HbIX CTaIUAX
MHTO3a. BHOJIOrMYEeCKHil CMBICT MUTO3A.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMSI OpraHU3MOB: Oecmojioe U mosioBoe. Buaesl  Oecronoro
pPasMHOXKEHUs: JIeJICHHE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHME,
BEreTaTUBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €r0 3HAUEHUE JUIS
CEJIEKIINH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Metio3. Craguu meito3a. [lporeccsl, npoucxondime Ha cTtagusx Menosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornueckuii cMbICaT M 3HaYEHUE MEN03a.

I"ameTorenes — nporuecc 00pa30BaHMs MOJOBBIX KJIETOK Y )KUBOTHBIX. [1070BBIE JKene3bl:
CEMEHHHUKHU U sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTro3ouf,
AHIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHs SHIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WupuBuayansHoe pa3BuTHE (OHTOreHe3). DMOpHOHAJIbHOE pa3BUTHE (IMOpPHOTrEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyJsaius,




opranorenes. [ToctamOproHabHOE pa3BUTHE. THIBI MOCTIMOPUOHATBLHOTO Pa3BUTHS: MPSIMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusHuMe cpeapl Ha pa3BUTHE OPraHu3MoOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrennil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTAIUU
pa3BUTHSL.

JdemoHncTpanum:

Tabnuie! u cxembl: «@OpMBI pa3MHOKEHUSI OPraHU3MOBY, «J{BOIHOE OIJIOJOTBOPEHUE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUITY, «Jlenenne KIeTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHEe XpOoMOCOMbD», «KineTouHnbli mukimy, «Perukarus
JHK», «Mutos», «Meiosy, «IIpsimoe u HenpsiMoe pa3BUTHEY, «] 'aMeToreHe3 y MIIEKONMUTAI0IIUX
U yesioBekay, «OCHOBHBIEC CTAJIMU OHTOTECHE3a.

O6opynoBaHue: MHKPOCKON, MHKporpenapaTsl «CrnepMaTo30uabl MIIEKOIUTAIOLIET0,
«Sliuexnerka miekonuTaromero», «Kapuokunes B kjieTkax KOperika Jyka», MarHUTHast MOJIeIb-
anmukanus «Jlenenne kinetkn», moaens JJHK, moxens Meradaznoit XpoMoCOMBI.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

JlaboparopHas padota Ne 3. «HabmroeHue MUTO3a B KJIeTKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MUKPOIpEIapaTax.

JlaboparopHass pabora Ne4. «M3yueHue CTpOEHHsI TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. Hacsie1cTBeHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTruku. VMcTopust pa3BuUTHsS TEHETUKU. Ponp LUTOJIIOTMU U
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuicKuX U 3apyO0eKHBIX YYEHBIX B pa3BUTHE
TCHCTHKU. MeToNbl TCHETUKH (THOPHIOJIOTHMYSCKUH, [UTOTCHETUYCCKHUH, MOJIEKYIISPHO-
reHeTuyeckuii). OCHOBHbIE TeHETUUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTM  HACJEJOBAHMS  IPU3HAKOB,  YCTaHOBJIEHHble . MeHaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH equHo00pa3us THOPUI0B repBoro nokosienus. [Ipasumo
JOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HETOJIHOE JOMUHUPOBAHHE.

JlurubpugHoe CKpemMBaHHE. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  MPU3HAKOB.
[{uroreHeTnyeckue OCHOBBI JUTHOPUIHOTO CKpENIMBaHUS. AHAIH3UPYIOIIEE CKpENIMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JJTsl ONIPEIeICHHs TEHOTUTIA OCOOU.

CuemnnieHHoe HacnenoBaHue npusHakoB. Pabora T.Moprana 1o cClemIEHHOMY
HacJe10BaHUI0 reHoB. HapylieHue clernieHrsi TeHOB B pe3ybTaTe KPOCCUHIOBEpA.

XpoMOCOMHast TEOPHS HACIEICTBEHHOCTH. | eHeTHUEeCKHEe KapThI.

I'enetnka nmoma. XpoMOCOMHOE OIpEAEIEeHHE MMoJda. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsie M reTeporaMeTHbie OpraHuW3Mbl. HacnmemoBaHue TPHU3HAKOB, CIETUICHHBIX C
MOJIOM.

N3menunBoCTh. Buibl ©3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIEICTBEHHAs. PoIb cpeibl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKAa MOIU(PUKAIUOHHOW HW3MEHYHBOCTH.
Bapuanvonsslil psa n BapuanvoHHas kpuas. Hopma peakiuu npusHaka. KonnyecTBeHHbIE 1
KaueCTBEHHbBIE MPU3HAKU U UX HOpMa peakiuu. CBoHCTBAa MOIU(PUKAIIMOHHONW N3MEHYMBOCTH.

HacnencTBennas, win reHOTUIIHYECKast, H13MEHYUBOCTh. KoMOUHAaTUBHAS N3MEHYUBOCTD.
Meiio3 ¥ TMONOBOM TpoIleCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
U3MeHYHBOCTh. Kiaccuukaims MyTranuii: TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE. YacTtoTa W
MPUYMHBI MyTaluil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOM
m3menunBocty H. . BaBuiosa.

BuesgepHast HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka denmoBeka. Kapmorunm demoBeka. OCHOBHBIE METOIBI TE€HETHUKH YeEIIOBEKa:
TeHealOTUYeCKUi, OJM3HENOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISIpPHO-
reHetudeckuii. CoBpeMEHHOE OIpeAeiCHHe TEHOTHUIIA: TOJIHOTEHOMHOE CEKBEHHPOBAHHE,




TeHOTUIIMPOBaHUEe, B TOM uucie ¢ nomomipio I1I[P-anamu3a. HacnenctBenHsie 3a0oneBaHuUs
yelloBeKa: TreHHble Oosie3HH, OO0JIE3HM C  HAcleJCTBEHHOW IpeapacrnojoKEeHHOCTHIO,
XxpoMocoMHble Oone3Hu. ComaTuyeckue W TeHepaTuBHbIE MyTauuu. CTBOJIOBBIE KIIETKH.
[TpunHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUYECKUX
Oone3Hel. MeauKo-reHETUUECKOE KOHCYJIbTUPOBAHME. 3HAUEHHWE MEIMULMHCKOW T€HETUKHU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemMoHcTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabauiel 1 cxembl: «MOHOTHOPUHOE CKPEIIMBAHUE U €r0 IIUTONCHETUYECKass OCHOBAY,
«3aKoOH pacIIeIIEeHUs] M €ro IMTOI€HETUYECKass OCHOBa», «3aKOH UHUCTOTHI TraMeT»,
«durubpuanoe ckpeuBanuey, «lluTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUSI,
«Mero3y, «B3auMoIeiCTBUE aJUIEIbHBIX T€HOBY, «I €HETUUECKUE KAPThl PACTEHUM, J)KUBOTHBIX U
yenoBeka», «l'eHernka mnosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIJIEHHOTO C IOJOMY,
«KapuoTunsl YenoBeka W IKHBOTHBIX», «Buael wu3MeHumBOCTHY», «MoaudukamoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «['eHeTHKa Trpymnn KpoBu», «MyTanroHHas
U3MEHYUBOCTbY.

O6opynoBanue: Mojenu-anuMkKanun «MoHOrHOpuAHOe CcKpenuBaHue», «HemonHoe
JOMUHUpOBaHUEY», «JuruOpumHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
Mukpormnpenapar «/Ipo3oduna» (Hopma, myranuu GopMbl KPBUIEEB U OKPACKHU Tela), repdapuit
«I"opox moCceBHOW».

JlaGopaTopHble H MpaKkTH4YecKue padoThbi:

JlabopaTtopHas padota Ne 5. «3yuenue pe3yabTaToB MOHOTUOPUIHOTO U JUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabota Ne 6. «M3ydeHre MOIUPUKANMOHHOW U3MEHUYNBOCTH, IIOCTPOCHHE
BApUALIMOHHOTO Psi/1a U BAPUALIUOHHON KPUBOM».

JlaGoparopHass pabora Ne7. «AHamu3 MyTauuid y JApo30@uibl Ha TOTOBBIX
MUKpOIIpenaparax.

[IpakTuueckas padora Ne 2. «CocraBiieHue 1 aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka W Ipoliecc. 3apoKIeHUEe CENeKLUUU U JoMecTukamus. Yuenue H.
W. BaBunoBa o IEHTpax MPOMCXOXKJIEHUS U MHOrooOpasus KyJIbTYpHBIX pacTeHHid. LleHTpbl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOpPOJa, IITAMM.

CoBpeMeHHbIE METO/Ibl CEeNeKIIMH. MacCoBbIi M MHIUBUAYAIbHBIH OTOOPHI B CEIEKIMH
pacTeHuii U xKUBOTHBIX. O1leHKa 3KcTepbepa. bin3kopoicTBeHHOE CKpeluBaHe — HHOPUAMHT.
Yucras nuaud. CKpelBaHie YUCThIX TUHUN. ['eTeposuc, uinu rubpuHas cuina. HepoacrsenHnoe
ckpemuBaHue — ayrOpuauer. OtganéHHas ruOpuausanus U e€ ycnexu. VcKkyccTBeHHBIN
MyTareéHe3 W IOJy4YEHHUE MOJIUILUIONI0B. JIOCTH)KEHHs CEeNEeKLUU PpAacTEHHUM, JKUBOTHBIX U
MHUKpPOOPTaHHU3MOB.

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas WH)KEHepHs. OTalbl CO3JIaHUsA
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Knetounsie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHUE pacTeHUi. KiloHMpoBaHHE BBICOKONIPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaemsl. MO -
TFeHETUYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

Hoprpetsl: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®. l1BaHOB.

Tabnuiel 1 cxembl: kapra «LIeHTpBl MPOUCXOXKIAEHUS M MHOT000pa3usi KyJbTYpPHBIX
pacteHui», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Pabotrel akamemuka M. @. lBanoBay, «llomumiongus», «OOBEKTHI
O6uoTtexHomorun», «KiaerouHnele KylIbTyphl U KJIOHMpOBaHUE», «KOHCTpyHpOBaHHME U TMEPEHOC
TEHOB, XpPOMOCOM.




OO6opynoBaHue: MYISDKU TUIOJOB MU KOPHEIUIONOB AMKUX (DOPM U KYIBTYPHBIX COPTOB
pacteHui, repbapuii «CebCKOX03sHCTBEHHBIE PACTCHUSI.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI U JOCTHUIKEHUS CENEKLUUU PACTeHUN U JKUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YJYaCTOK, B TEIIUYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS OHOJIOTHS.

[Ipeanochik BO3HUKHOBEHHUS SBOJIIOLMOHHON TEOpHUH. DBOJIOIMOHHAS TEOpUs U €&
MecTO B OHoJoruu. BiusHue 3BONIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBugerenbcTBa 3BOJONMH. [laleOHTOIOrMUECKHUE: TIOCIE0BATEILHOCTD TOSIBJICHUS
BUJIOB B MAJICOHTOJIOTHYECKOH JIETOMHCH, IepeXxoHble popmbl. buoreorpaduueckue: cXoICTBO U
paziuune ¢ayH u GIop MATEPUKOB M OCTPOBOB.

DOMOpHOIOrHYecKHue: CXOACTBA M pa3inuvs SMOPHOHOB Pa3HbIX BUAOB MO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJOTUYHbBIE, PYAUMEHTapHbIC OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX ITYTEeH Y BCEX OPraHU3MOB.

OpomtormonHas teopus Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHHUS JapBHHH3MA.
JIBmoKyIEie  CWJIBI  IBOJNIONMHM BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKCHHE TIpU
OTPAaHUYEHHOCTH PECYpCOB, HEONpeNenéHHAas W3MEHYUBOCTb, OOphOa 3a CyIIeCcTBOBAaHHUE,
€CTECTBEHHBINA OTOOD).

Cunrernueckas Teopus Bomonuu (CTD) u e€ 0CHOBHbBIE MOJIOKEHUS.

MuxkposBomntorus. [Tonmynsaims Kkak eIMHULIA BUIA U YBOJIIOIUH.

JIBmxymue cuibl (pakTopsl) IBOJIOLUUA BUIOB B MpHUpoAe. MyTallmOHHBIN mpolecc U
KOMOWHATHBHAs U3MEHYUBOCTS. oMy siiinoHHbIC BOJIHBI U Apeid reHoB. M3omsuus 1 Murpanus.

EctectBennblii 0TOOp — HampaBisiiomuii ¢GakTop SBOMONUH. DOpPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak pe3ynbTat sBotonuu. [Ipumeps! nprucnocoOieHuii
y Opraiu3MoB. ApoMop(h 036l U UANO0AIANITAIIUH.

Bun u Bumoo6OpaszoBanue. Kpurepuu Buma. OcHoBHbIE (OpMBI BHUI000pa30BaHUS:
reorpaduyeckoe, IKOJIOTHIECKOE.

MaxposBomtorusi. DopMbl SBONIONUH: (PUIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napauienabHas. HeoOpaTuMoCTh IBOIOIUH.

IIpoucxoxkaenne  OT  HeCHEUAJIM3MPOBAaHHBIX  mnpeakoB.  [Iporpeccupyromas
cricnuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JdemoHncTpanum:

Hoptpersr: K. JIunne#t, XK. b. Jlamapk, Y. lapun, B. O. Koanesckuii, K. M. bap,
9. I'ekkenb, @. Mromnep, A. H. CeBepuos.

Tabmuiel u cxembl: «Pa3BuTue opraHmdyeckoro Mupa Ha 3emie», «3apojbllin
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBennbiii  otb0p», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue MoOpos
YKUBOTHBIXY, «[Tonynsumy, «MyTtannoHHas U3MEHUYUBOCTbHY, «ApoMopdo3bD»,
«MUnnoanantauny, «O0mas aereHepauus», «JBuwxymue cuibl 3Bomtonun», «Kapra-cxema
mapmipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBaHue», «lIpucmnoco01eHHOCTh
opranu3MoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOIEKIUS HACEKOMBIX C PA3TUYHBIMU TUTIAMHU OKPACKU, HA0OP TIO/IOB U
CeMstH, KoJuteKius «[IpumMepsl 3aIUTHBIX IPUCTIOCOOICHUH Y )KUBOTHBIX», MoJellb «OCHOBHBIE
HATPaBIIEHUS IBOIIOLUNY, 00BEMHAS MOJeNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ).

Bbuoreorpaduyeckas kapra wmupa, KoJuleKnus «DOpMbI COXPaHHOCTH HCKOTAeMbIX
JKUBOTHBIX W pacTeHUil», MoAensb anmuukanus «llepexkpéct XpomMocomy, BIaKHBIE MpemnapaThl




«Pa3BuTne Hacexkomoroy», «PasBuTHe nATYHIKM», MUKporpenapar «Jposzoduna» (HOpMAa,
MyTaruu GOpMbI KPUTBEB M OKPACKH TEIA).

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

Jlaboparopnas padota Ne 1. «CpaBHeHuUE BUAOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHass pabora Ne2. «OmnucaHue TPUCIIOCOOJICHHOCTH OpraHu3mMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HHU HA 3eMuie.

JloHay4yHbIe NPEACTABIECHUS O 3apOXKIACHUM KNU3HU. HayuHble rUnoTe3pl BO3HUKHOBEHUS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCIepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHWYECKUX BELIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKON
sBosrony. HaganbHble sTamnsl 6nonorndeckoit apomtonuu. [ unoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HHUKHOBEHHE INPOTOKJIETKU. [lepBbie KIETKHM M UX HBOJIOLHA.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazBuTue xxu3nu Ha 3emiie 1o 3pam U nnepuojaM. Karapxeii. Apxeiickas u npoTepo3oncKas
apsl. [Taneo3olickast 3pa U €€ meproIbl: KeMOPUICKUH, OPTOBUKCKUHN, CHITyPUHCKUN, JCBOHCKHIA,
KaMEHHOYTOJIbHBIN, [IEPMCKHM.

Me3o30iickas 3pa 1 €€ IepuoIbl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

Kaitno3oiickas spa 1 e€ nepuopbl: MajJeoreHOBbIN, HEOT€HOBBIIN, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMara M IeoJorudeckux mnpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 xKUBOTHBIX. [losiBIeHNE, paciBeT
Y BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak oTpakeHue 3BOMOUUA. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIIBI OPTaHU3MOB.

OBOJIIOLIMS  YeJIOBEKAa. AHTpPONOJIOTHS Kak Hayka. Pa3Buthe mnpeactaBieHuUd o
IIPOUCXOXKACHUN YesloBeKa. MeTo bl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

JBwxkymmme cwibl  (pakTopsl) aHTpomoreHe3a. HacneacTBeHHass W3MEHYHMBOCTh U
ecTecTBeHHbIH 0TOODP. OOIIEeCTBEHHBINH 00pa3 )KU3HU, U3TOTOBJICHUE OPYIAUI TpyAa, MBIILICHUE,
peyb.

OCHOBHBIE CTaAMM U BETBU HBOJIIOLMU YEJIOBEKAa: aBCTPAJIONMUTEKH, YenoBEeK yMEbIil,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymHbld. Haxonku
MCKOMAaeMbIX OCTAaTKOB, BPeMsl CYIIECTBOBaHUS, O00JIACTh PAaCHpPOCTpaHEHUsl, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBpoIneouHas (eBpa3uiickas), Herpo-
aBcTpajiousiHas  (dKBaTOpuaidbHasg), MOHTOJOUIHAs  (a3MaTCKO-aMepuKaHckas).  YUepTsl
MPUCTIOCOOTICHHOCTH MPEICTAaBUTENCH UEITOBEUECKUX Pac K YCIOBUSM CylllecTBOBaHus. EAMHCTBO
yenoBevyeckux pac. Kputuka pacuszma.

JdemoncTpanum:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabauiet u cxembl: «Bo3HukHOBeHHEe CONHEYHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKUX YEPT CTPOECHUS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIEOHTOJOTHYECKHX HAXOJIOK
MPEAKOB COBPEMEHHOIO 4YeloBeKay, «JlpeBHeimue mogu», «/peBHue moam», «llepBbie
COBpPEMEHHBIE JI0N», «UenoBedueckre pachl».

O6opynoBanue: wmynsku  «[IpoucxoxxaeHne denoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUATEKAHTPOIa, HeaHAepTaablla, KPOMAHBOHIIA), CJICTKH WIH W300paKeHUS] KaMEHHBIX OpYyIuid
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIMEPhl, pyOuia, ckpebdia), TeoXpoHOJIorudeckasi TabnuIa,
KOJUTEKINs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHIN.

JlabopaTopHble U IPaKTHYeCKHe PadOThI:




[TpakTuyeckas padota Ne 1. «M3ydyeHue NCKOMAEMBIX OCTATKOB PACTCHUN U KUBOTHBIX B
KOJITIEKIHSIX ».

OKcKypcus «IBOJIOLNS OPraHMYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHbBIN WIN
KpaeBEeIUECKUI MY3€H).

Tema 3. OpranusmMsl U OKpYy:KalIIas cpeaa.

Okosloruss Kak Hayka. 3ajadd M pasfeibl HKOJOTMH. MeToabl 3IKOJIOTMYeCcKUX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3JyIlIHas,  IOYBEHHas,
BHYTPUOPTaHU3MEHHAsI.

Okonornyeckue (axropel. Kinaccudukanus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (GakTopbl:  CBET, TeMIeparypa, BiIaxHOCTb. doTonepnoausm.
[TpucnocoOneHus OpraHu3MoB K JEHCTBUIO aOMOTHYECKHX (haKTOPOB. brojgornueckue puTMel.

buornueckne dakropel. Buapl OnOTHYECKMX  B3aUMOJCHCTBHN: KOHKYpEHLUS,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapasutusm, Koomneparus, MyTyaJiu3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAINU3M, HEHTpanu3M. 3HaueHHe OHMOTUYECKHUX
B3aMMOJEHCTBUIM JUIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU nonyasuuu. OCHOBHBIE IIOKa3aTelnd MHOMYJSLUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXIAAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JuHamuka
YHUCICHHOCTU MONYJISLMU U €€ PEryIsIus.

JdemoHcTpaumu:

Hoptpertsl: A. I'ym6onbaT, K. @. Pynbe, O. I'ekkens.

Tabmuuer u cxemsl: kapta «lIpupoansie 30Hb1 3eMuny, «Cpenbl OOMTaHUS OPTaHU3MOBY,
«Doronepuoausm», «llomynsauun», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH IOMYJIALUU
uH(py3opun-Tydenbkn», «llumessie nenu».

JlaGoparopHble U NpaKTHYecKue padoThbl:

Jlaboparophast pabora Ne 3. «Mopdonorundeckne 0cCOOCHHOCTH PACTCHUN M3 PA3HBIX MECT
oOUTaHUY.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

ITpakTryeckas padora Ne 2. «[loxcd€r MIIOTHOCTH NOMYJISALMHA Pa3HbIX BUIOB PACTCHUI».

Tema 4. CooO1iecTBa U IKOJT0TrHYECKHE CHCTEMBI.

CoobmiectBo  opraHuzMoB —  OuoneHo3. CTpykTypel — OHOLIEHO3a:  BHJOBaf,
IPOCTPAHCTBEHHAs, Tpopuueckas (nmuuieBasi). Bunpl-nomunantel. CBsa3u B OMOLIEHO3E.

Okonorndyeckue cuctembl (3kocucteMsl). ITonartue o0 skocucremMe M OHOreoleHo3e.
OyHKIIMOHATBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, pPEIYICHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUUM B 3KocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKAa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPETyJIsLusl, pazButue. Cykieccus.

IIpuponHblE SKOCHUCTEMBI. ODKOCHCTEMBI O03€p M peK. IJKOCHUCTEMAa XBOWHOIO WIH
HIMPOKOJINCTBEHHOTO JIEca.

AHTpPONOTeHHBIE IKOCUCTEMBI. ATpO3KOCHCTEMBI. YpOoskocucTeMbl. buonornueckoe u
XO03SCTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopaznoobpazue kak (pakrop ycTolduBocTH 3KocucTeM. CoxpaHeHHe OMOJIOTHYeCKOro
pa3Ho0Opa3us Ha 3emIe.

VYuenue B. U. Bepnaackoro o 6uocdepe. 'panuibl, coctaB U CTpyKTypa OHOChEpHI.
Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak Irno0anbHOW HKOCHUCTEMBI.
JlunamMuueckoe paBHOBecHe U oOpaTHas cBs3b B OHochepe.

KpyroBopotbl BemiecTB U OHOr€OXMMHUYECKHE ITMKJIBI 3JEMEHTOB (yrjepoja, a3oTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.




UYenoseuecTBO B buocdepe 3emiau. AHTponoreHHbie u3MeHeHus B Ouocdepe. [ mobdanbHbIe
9KOJIOTUUYECKHE MTPOOIJICMBI.

CocymecTBoBaHue MpUpo bl M YenoBeyectBa. CoxpaHeHne OnopazHoodpas3usi Kak OCHOBA
ycroifunBocty Onocdepsl. OCHOBA PALMOHATIBHOIO YIPABICHUS NPUPOIAHBIMU PECypcamMM U MX
UCI0JIb30BaHue. JlocTuykeHus: OMOIOrUM U OXpaHa IPUPO/IBI.

JdemoncTpanum:

Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabnuuel u cxemsl: «[Iumessle nenu», «buoneHo3: cocTaB U cTpykTypa», «lIpupoansie
coobmiectBay, «llemn mnuraHusy», «OKoJOrMUecKas mnupamuaa», «buocdepa u YemoBexy,
«DQKOocUCTEMa IUPOKOJIUCTBEHHOTO JIecay, «DKOCUCTEMA XBOMHOT 0 jiecay, «buoleHo3 Bo1oéMay,
«ArpoueHos3», «lIpumepHble aHTPONOreHHbIE BO3ICHCTBUS Ha MNpUPOAY», «Baxuelmue
UCTOYHUKH 3arps3HEHUs BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BaxkHeMIIas COCTaBIAIOIIAs
ouocheprr», «Paktopsl ngerpagamuu  nouB», «llapuukoBwiii  3pdexT», «DakTophI
PaMOaKTUBHOIO 3arps3HeHus ouocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenne
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B Ouocheper,
«KpyroBopot a3ota B mpupoae».

O6opynoBaHue: Mojenb-anmiaukanus — «TunuyHsle  OHMOLIEHO3bD», repoapwmii
«PactutenbHble  coobmiecTBa»,  Koiulekuuu — «buomenos», «Bpenutenun — BakHeMIIMX
CENIbCKOXO3SMUCTBEHHBIX ~ KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUl W  KUBOTHBIX,
INPUHAAISXKAIINE K pa3HbIM 3KOJOIMUYECKUM IpyImnaM oxHoro Buja, Kpacuas kaura Poccuiickoit
Deneparun, N300pakeHUs] OXPAHSIEMbIX BUIOB PACTCHUH U KHUBOTHBIX.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

Cornacho ®I'OC COO, ycraHaBiauBarOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00YyYaIOUIMMUCS IPOTPaMM CPEIHEro o0Iiero oopa3oBaHus: JTUYHOCTHBIM, METAIIPEIMETHBIM H
MNPpEaAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX DPE3YJIbTATOB OCBOCHMs Npeamera «bHoJIoTHs» BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCHUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOIPEACIEHUIO,
HaJIu4Yue MOTHBaAIlUU K O6yquI/IIO 6I/IOJ'IOFI/II/I, HECJICHAIPABJICHHOC PAa3sBUTHC BHYTPCHHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHSA
OMOJIOTrNYECKOro 3HaHUS, TOTOBHOCTh M CLIOCOOHOCTH 00Y4YaOIINXCsl PyKOBOJICTBOBATHCS B CBOEH
JeSITeIbHOCTH LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKaMHM, MPUCYIIMMHU CHCTEME OMOJOTMYECKOro
o0pa3oBaHMs, HAIMYME KOJOTUYECKOTO MPAaBOCO3HAHMSI, CTIOCOOHOCTH CTaBUTD LIETTU U CTPOUTH
JKU3HEHHBIE IIJIaHbl.

JImaHOCTHEBIE PE3YIbTAaTBl OCBOCHUA MPCAMETA «bnonorusy JOCTUTI'alOTCA B C€IAHUHCTBEC
y4eOHOIl W BOCHUTATENBHOM JESITeIbHOCTH B COOTBETCTBHM C TPATUIMOHHBIMH POCCHHCKHUMU
COOMOKYJIBTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LHCHHOCTAMU, NPUHATBIMH B
oO1iecTBe MpaBWJIaMH U HOPMAaMU MOBEICHHMS M CIOCOOCTBYIOT IpoOIeccaM CaMOIIO3HAHMS,
CaMOBOCITMUTAaHUA W CaMOpPa3BUTHUSA, PA3BHUTUA BHYTpeHHeﬁ MMOo3nIuu JINYHOCTH, IMMAaTpUOTU3MaA,
YBa)XEHUsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0 W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoint @enepauuu, Npupoae U OKPYKArOLIEH cpele.

JImaHOCTHEBIE PE3YIbTATBl OCBOCHUSA yqe6H0ro opeamMeTa «buomorusy JOJIKHBI OTpaXaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTPEHHEH
nosnuneﬁ JIMYHOCTH, CUCTEMOH IIEHHOCTHBIX OpI/IeHTaHI/II\/’I, IMMO3UTHUBHBIX BHYTPCHHUX



yOeXIeHUH, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM [EHHOCTSM POCCHIMCKOTO  OOIIeCTBa,
pacHIMpEeHNE KU3HEHHOTO OMNbITa U ONbITA JAEATEIBHOCTH B MPOLECCE Pean3aluyd OCHOBHBIX
HaIpaBJIECHUN BOCIIUTATEIBHOM 1EATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIATAHMA:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TIMO3UIMK OOYy4alOUIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHHE 3aKOHA W
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JCSATEILHOCTHU MPH CO3/IaHUU YUEOHBIX MPOCKTOB,
peleHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BBHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENSITh COOCTBEHHYIO IIO3UIMI0 IO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE VYUYUTHIBATH B CBOUX JICUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJCH ¢ pasHBIMU yOEXKIEHUSMHU, KYJbTYPHBIMU EHHOCTSMU U COLUAIBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJIHEHUS YYEOHBIX,
MO3HABATENIbHBIX W HCCIEOBATEIbCKUX 3a]a4, YBAXUTEIBHOTO OTHOIICHUS K MHEHHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSI:

c(hOPMHUPOBAHHOCTh POCCUNCKON TPaKIAHCKON UIACHTHYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHOMN, TopaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOIi A3BIK U KYJIBTYPY, MPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOUIEHWE K MPUPOJAHOMY HACIEAUI0 W MaMITHUKaM IPUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHUCKUX YYEHBIX B CTAaHOBIIEHHE U DPa3BUTHUE
OMOJIOTHH, TOHUMAHUSI 3HAYCHUSI OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

ujenHas yoexx 1EHHOCTh, TOTOBHOCTh K CIIYKEHUIO0 U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HaHUE AYXOBHBIX LIEHHOCTEN pOCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTbh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIOCOOHOCTH OIEHUBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHBIC PEUICHHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSIM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS LIEHHOCTEH CEMENHOM XU3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHHE YMOITMOHAIBHOTO BO3ICUCTBUS KUBOM PUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) pusnueckoro  BocnUTAHUS, (OPMHUPOBAHHMA  KYJbTYPbl  310pPOBbSI H
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

MMOHUMAaHKE U pean3aliys 3I0pOBOro U 0e30macHoro 00pasa KU3HH (30POBOE MUTAHUE,
COOJTII0ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynspHas (Qu3WYecKass AaKTHUBHOCTb), OEPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3HUYECKOMY U TICHXUIECKOMY 3/I0POBBIO;



MOHMMAHWE [EHHOCTH TMPaBWJI WHIWBUIYATHHOTO U KOJUIGKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCJICJICTBUN W HEMPHSTHS BPEIHBIX MPUBBIUCK (YHOTPEOICHUS ATKOTOJIA,
HapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTH K TPYZly, OCO3HaHHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K  AKTHBHOW  JICATEILHOCTH  TEXHOJOTMYECKOM MW  COIMAILHOM
HaIpaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATh M CAMOCTOSITEIBHO BBIMOJIHATH
TaKyI0 JIeSITeIbHOCTb;

HWHTEpEC K pa3IMuHbIM cdepaMm MpoecCHOHATBHON AeATEILHOCTH, YMEHUE COBEpIIATh
OCO3HAHHEII BBIOOp Oyaymieii mpodeccruu U peann30oBhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOPA30BAaHUIO Ha MPOTSHKEHUM BCEH
JKU3HH;

7) 3K0JIOrH4eCKOro BOCIIUTAHMS

9KOJIOTHUYECKH I1eTIeco00pa3HOe OTHOIICHHE K TPUPOJIe KaK UICTOYHHUKY JKU3HH HA 3emiie,
OCHOBE €€ CYIIECTBOBaHHS;

MOBBIIICHUE YPOBHS JKOJIOTHYECKOW KYJIbTYphl: MPUOOpPETEHUE OIbITAa TUIAHUPOBAHUS
MIOCTYIKOB M OLIEHKU UX BO3MOXHBIX MOCIEACTBUN JUIsl OKPYXKAIOLIEH Cpeibl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOoOJIeM U MyTel UX PEIICHUS;

CIOCOOHOCTH MCIOJIB30BATh MPHUOOPETaeMble MPU U3YyYCHUH OMOJIOTHH 3HAHUS U YMEHHUS
MpU pElICHUH TPOOJIeM, CBSI3aHHBIX C PaAlMOHAIBHBIM IPUPOJIONOJIb30BAaHUEM (COOII0IEHNE
MpaBWwI IMOBEACHUA B MPUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, Onochepsl);

AKTUBHOE HEINpUSATUE ACHCTBUMN, MPUHOCALIMX BpEJ OKpYXaroled NpUpOAHOU cpene,
YMEHHE MMPOTHO3UPOBATH HEOJIATONPHUSATHBIC YKOJIOTHUSCKUE MOCISACTBHS MPEIITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4he Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, HKOJIOTHYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTh MHPOBO33pPEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOMW TPAKTUKH, OCHOBAaHHOIO Ha JHalore KyjibTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHNUE A3BIKOBON M UNTATENIBCKOM KyJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHUEe crenUupUKH OMOJIOTHU KaK HayKd, OCO3HaHHs €€ pojiu B (OPMHPOBAHUU
PalMOHAILHOIO HAYYHOTO MBIIIICHHS, CO3AAHUN LIEJIOCTHOTO MPEACTABICHHS 00 OKPYKaOLIeM
MHUpe KaKk O €JUHCTBE NpPUPOJbI, YelIOBeKa U oOliecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH IpoodieM COXPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH U COBPEMEHHOM LIMBMIIM3ALUU: 00ecTeueHus
HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
peuatb pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, MIOMCKA IyTeH BBIXOJA U3 II100AJbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoa K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATIBLHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKNU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJOTHYECKUX 3HAHUI B II€JIAX MOBBIILIEHUS 001ei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIMOHAJIHHOU
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

[IOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMble 3HAHUS Ul aHajdu3a U OOBSICHEHHs SBIICHUUN



OKPY)KAIOIIEr0 MHUPAa M MPOUCXOIAMHMX B HEM HW3MEHEHUU, yMEHHE JeNaTh O0OOCHOBAHHBIE
3aKIIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB W HMMEIONIMXCS [aHHBIX C IENBI0 TOJXYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIOJBb30BaTh OMOJIOTMYECKHE 3HAHUS U PEIICHHS
po0JIeM B PEaTbHBIX )KH3HEHHBIX CUTYAIIHSIX;

OCO3HAHME IICHHOCTH HAYYHOU NESATEITbHOCTH, TOTOBHOCTh OCYILIECTBIISITh IPOCKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU 10 OHOJOTUU B COOTBETCTBHH C JKU3HCHHBIMU
MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHbIe pPe3ylbTaThl OCBOCHUSI Y4eOHOTO mpeaMera «BHOJIOrHs» BKIIOYAIOT:
3HaUUMbIe JUIsI  (OPMHPOBAHMSI MHUPOBO33PEHUS  OOYYAIOUIUXCS  MEXIAUCITUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(pUKy METOJI0OB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHs,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, HCCIIeJOBaHNEe, HAONIOJCHUE, U3MEpPEHUE, DKCIIEPUMEHT U APYruX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (TO3HaBaTeIbHbIC, KOMMYHUKATUBHBIC, PETYISTUBHBIEC), 00ECIEUYHUBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAIBLHOW KOMIICTCHIIUH OOYYarOIIUXCS,
CIIOCOOHOCTH oOyuaromuxcs HCII0Ib30BaTh OCBOEHHBIE MEXIUCIUTIIIHHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJlbHbIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEIHLHOW U
COIMAIbHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI CpPEIHEro oOmiero oOpa3oBaHMs
JIOJDKHBI OTpaXkaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBbIe JOrHYeCKHE TeHCTBHUS:

CaMOCTOATENbHO (OPMYIUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIB30BATh HpI/I OCBOCHHNHU 3H&HI/II>1 HpI/IéMBI JIOTUYCCKOI'0O MBIINIJICHUA (aHanma,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
HNOHATUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKY, YCTAHABINBATh CBSA3H C APYTUMHU MOHATHSAMH);

ONpeNeNnATh LENU ACATENbHOCTH, 3aJaBas NapamMeTpbl M KPUTEpUU HUX JOCTHIKEHHS,
COOTHOCUTH pC3y.]'IBTaTBI JACATCIIbHOCTH C ITIOCTAaBJICHHBIMU LICIIAMMU,

UCIONIb30BaTh OMONIOTUYECKUE TOHATUSA ISl OOBsICHEHHs (aKTOB U SIBICHUM KUBOU
HPUPOIBL,

CTPOUTH JIOTUYECKHE pACCYXIEHUs (MHAYKTUBHBIE, NEAYKTUBHBIC, IO aHAJOTHH),
BBISABJISATH 3aKOHOMepHOCTI/I 158 HpOTHBOpqu/ISI B paCCManI/IBaCMBIX SIBJICHUAX, q)OpMYIII/IpOBaTI)
BBIBOJIBI M 3aKJITFOUCHUS;

HpI/IMeHSITI) CXEMHO-MOJICIIbHBIC Cpejj[CTBa JJIA HpC}ICTaBJICHI/Iﬂ CYHIGCTBCHHBIX CBH3€I>1 u
OTHOIICHUN B M3y4aeMbIX OHMOJIOTHYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBJICHHBIX B pasanme I/IH(bOpMaIII/IOHHBIX HCTOYHUKAX,

pa3pabaThIBaTh IJIaH PEIICHUS MTPOOIEMBI ¢ YUETOM aHAIH3a HMEIOIINUXCS MaTepUATbHBIX
W HEMATEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATE€IBbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YNIHTATOB LIEISIM,
OIICHHUBATH pI/ICKI/I HOCHG}ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIUHUPOBATh W BBIONHATH pPabOTy B YCJIOBHUSX pPEAlbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:



BJIaJIETh HAaBBIKAMU Y4E€OHO-HCCIIEI0BATEIbCKON M MIPOEKTHON JIEeATEIbHOCTH, HABBIKAMHU
paspelnieHus npoodsieM, COCOOHOCThI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
peLIeHHs MPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCIOJb30BaTh Pa3IMYHbIE BUABI JESITEIbHOCTH IO IOJYyYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYallUsiX, B TOM YHUCIE TPU
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;

(dbopMHpOBATh HAYYHBII TUI MBIIJICHUS, BIaJTh HAYYHON TEPMHHOJIOTUEH, KITFOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIC 3a/laud B 0OPa30BaTENbHON JAEATEILHOCTH H
KU3HEHHBIX CUTYaLUsX;

BBISIBIIAITh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M W aKTYAJIIM3MPOBATh 3a7ady, BBIJBUTATh
TUIOTE3y €€ PeLIeHUs, HAXOJUTh apryMEHTHI JUIs 0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napamMeTpsl ¥ KpUTEPUU PEIICHUS;

aHAJM3UPOBATh IIOJIyYEHHbIE B XOJA€ pELICHHUsA 3aJaud pe3yibTaTbl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLIECHUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIIATH IIeJICHANPABICHHBI MOUCK MEPEHOCa CPEICTB M CIIOCOOOB JIEHCTBHS B
npo¢eCCHOHATIBHYIO Cpeay;

YMETh TEPEHOCHTh 3HAaHUS B I[IO3HABATEIbHYID W  MPAKTHYECKYl0 00JacTu
KHU3HEIEeATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIIBUI'aTh HOBBIE WJEH, NpeUlaraTh OPUTHMHAIbHBIE MOAXOJbl M PpEIICHUs, CTaBUTh
npoOJIeMBl M 33]1a4H, TOITYCKAIOIINE aJTbTePHATUBHBIC PEIICHHUS.

3) paGora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HH(OpMaiuu (Tekcre yueOHOTOo mocolus,
HAY4YHO-TIOMYJISIPHON JMTepaType, OMOJOTHUECKUX CIOBAPSIX M CIPABOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHATU3UPOBaTh HH(POPMALMIO PA3TUYHBIX BHIOB U (OpM
IPEeCTaBICHUs, KpPUTUUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTH 3amMpoChl M TPUMEHSTH pa3IHMYHBIE METOIBl NMPH TMOWUCKE W OTOOpe
O6uonornyeckoi MHGopMaIy, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/]1a4;

MpUOOPETaTh OMBIT UCIIOJIB30BaHUS WHPOPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3JIUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (QOpMY MpeAcTaBiIeHUS OHOIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIMIIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAy4yHBIH $3bIK B KauecTBE CPEIACTBA MpU paboTe ¢ OHOIOrHYecKOn
uHpopMaLuell: TPUMEHATh XUMHUYECKHe, (PU3NYEeCKHe U MaTeMaTH4eCKUe 3HAKM M CHMBOJIBI,
dbopmynel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIAJIETh HAaBBIKAMHM pPACIIO3HABAaHMA W 3aIlIUTHl WHPOpPMANWH, HHGHOPMAITMOHHON
0€3011aCHOCTH JTUYHOCTH.

OgJiaieHnne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH /1€ CTBUSIMM:

1) o6menmue:

OCYIIECTBIISTH KOMMYHHKAIIH BO BCEX cdepax )KU3HH, aKTUBHO Y4aCTBOBATH B JAHAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJICHUS OTHOCHTEJIBHO BBIMIOJHEHHS TpeIaraeMoil 3aJadyd, YYHTHIBATH WHTEPECHl H
COIJIACOBAHHOCTh MO3ULIUH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);

pacrio3HaBaTh HEBepOAbHBIC CpeACTBAa OOMICHHWS, TMOHMMATh 3HAYECHHE COIMATbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(QIUKTHI U
BECTH TIEPETOBOPHI;



BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIICHHS M B3aUMOCHCTBUS, TOHUMATh HaMEPEHUS
JpYyTux JIOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOKO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs IeITeIbHOCTD:

MOHMMATh U HMCIIOJB30BaTh MPEUMYIIECTBA KOMAHAHON W MHIMBUIYaJIbHON pabOTHI MpH
peleHny OMOIOrnYecKoi MpodsieMbl, 0OOCHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHNUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBUS MPH PEeIICHUH y4eOHOM 3a1auu;

BbIOMPATh TEMAaTHKy M METOJ(bl COBMECTHBIX ACUCTBUI ¢ Yy4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0r0 UleHa KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBaTb M KOOPIMHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEIAEIIAT POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh KauYeCTBO CBOETO BKJIA/Ia M KAXKIOTO YYaCTHUKA KOMaH/IbI B OOIIUIl pe3yapTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpearaTb HOBbIE IIPOEKTHI, OLEHUBATh WJIEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh MO3UTUBHOE CTPATETMYECKOE IIOBEJACHHUE B PA3JIMYHBIX CUTYalMsIX,
HPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

OgiajeHne YHMBePCAJIBbHBIMHU PerysiTHBHBIMU /1efiCTBUAMM:

1) camoopranu3anus:

HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ul BBIABIEHUS MpOOJEM M HMX pEIICHUs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUHN IEJIEBBIC M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX M IMOCTYINKAaX II0 OTHOLIEHUIO K >KMBOW INPUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpYXaroIIHX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATEIbHYIO AESTEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3a7aydl B OOpa30BATEIBHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO COCTAaBJIATH IJIaH PELIEeHUsI IPOOJIEMBI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeINOYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciMpsATh paMKU y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieJ1aTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MIPOSBICHUIO IIMPOKON PYIUIIMU B Pa3HBIX 00JIaCTIX
3HaHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalllsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIaJIETh HaBbIKaMM MTO3HABATEIbHOMN peduieKcuu Kak 0CO3HAHMsI COBEPIIAEMBbIX JIeHCTBUIA
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUn
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIlIeHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTHMBBI U apTYMEHTBI IPYTHX IIPHU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE CeOSI M IPYTHX:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yIbTaTOB AEITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YesloBeKa.



ITPEAMETHBIE PE3YJ/IbTATDBI

[IpenmertHsie pe3ynbTaThl ocBoeHus rnporpammbl COO o 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buoaorus» HaydHble 3HAHMsI, YMEHUS U
CI0Cco0bI JEHCTBUAN 1o OCBOCHHIO, UHTEPIPETALNH
U ipeo0pa30BaHUIO 3HAHUMN, BUJIbI JESITEIBHOCTH 110 IOJIyY€HHIO HOBOT'O 3HAHMS U IPUMEHEHHUIO
3HaHUH B Pa3lMYHBIX YYEOHBIX CUTYyallUsX, a TaKXKe B PEaJTbHBIX >KU3HEHHBIX CUTYaIUsX,
CBsI3aHHBIX ¢ Ouosiorueil. B mporpaMme npenMeTHble pe3yabTaThl MPEICTABICHBI 10 rojiam
00y4eHusl.

[IpenmerHbie pe3ynbTaThl OCBOCHHUs ydeOHoro mnpeamera «buomnorusi» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONM OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIA/I€ POCCUICKHIX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJIEPKAHUE OMOJOTHUECKUX TEPMUHOB M TIOHSATHIA: KU3Hb, KIETKA,
opranusM, MeTa0ou3M (0OMEH BEIIECTB U MTPEBpAIICHUE YHEPTUH ), TOMEOCTa3 (CaMOpETyIIsIus),
YPOBHEBas  OpraHu3alUsl  JKUBBIX  CHUCTEM, CaMOBOCIpPOM3BEAEHHE  (PEHmpOayKLus),
HACJIE/ICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BHUTHE;

yMEHHUE u3jiaraTb OWOJIOTMYECKUE TEOpUM (KJIETOYHAas, XpPOMOCOMHas, MYyTallMOHHasi,
LEHTpajbHasi J0rMa MOJIEKYJIspHOM Ouosorun), 3akoHbl (I'. Menpens, T.Moprana, H.
W. BaBuinoBa) u yueHus (0 LIEHTpax MHOT00Opa3us 1 MPOUCXOXKICHUS KyJIbTypHbIX pacTeHuil H.
W. BaBuinoBa), onpeaesnsTh TPaHUIIbl KX TIPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHUE BJIQJIETh METOAAMU HAY4YHOTO MO3HAHMs B OMOJOrMM: HAOIIOJCHUE U ONMHMCAaHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIEeTyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJYUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TTOHSTHA,
TEOPHi U 3aKOHOB, YMEHHUE JIeaTh BBIBObI HA OCHOBAaHHH MOJYYEHHBIX PE3yJbTaTOB;

YMEHHUE BBIICTIATHh CYNIECTBEHHBIC NMPHU3HAKK BHUPYCOB, KJIETOK MPOKAPHOT M JYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHa BEIECTB U
IIpPEBpaIeHHs] YHEPIUU B KIIETKE, (POTOCHHTE3a, MJIACTHYECKOIO0 M IHEPreTHUECKOro OOMEHa,
XEMOCHHTEe3a, MMTO03a, M€H03a, OIIOJIOTBOPEHUs, Pa3MHOXKEHHUsS, UHIUBUAYAJTIBHOIO PAa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHUE MPUMEHSATH MOJydeHHbIE 3HAaHUS U1 00bSCHEHUS] OMOJIOIMYECKHX MPOLIECCOB U
SIBIICHHUM, JIUISI IPUHSATHS PAKTUYECKUX PEIICHUH B IIOBCETHEBHOM KHU3HH C IENBI0 00eCTICUeHHS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXKAIOLIUX JIOJIEH, COOMIONEHUST HOPM
TPaMOTHOTO TIOBEJICHHUsI B OKPYXKAMOIIEH NPUPOIHOW cpeae, MOHMMaHUue HEO0OXOIMMOCTH
UCIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OHMOJIOTMH M OMOTEXHOJIOTHI JUIsl paliMoOHAIbLHOTO
IPUPOIOTIOIB30BAHNS;

YMEHHUE pelIaTh »JIEMEHTapHble TI'eHETUYECKHE 3aJaud Ha MOHO- M JAUrHOpHIHOE
CKpeIlMBaHUE, CIETUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUIS IpeJICKa3aHMsl HaclleJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH Ja00paTOpHbIE U MpaKTUYeCKue padboThl, COOJII0IaTh MpaBuiIa MpH
paboTe ¢ yueOHbBIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE KPUTHYECKH OICHWBATh M WHTEPIPETHPOBATH HH(MOPMAIHIO OHOIOTHIECKOTO
COJIepKaHUs, BKJIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW WH(MOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHaIIbl), ITUYECKHE aCMEKTHI COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;



YMEHHE CO3/1aBaThb COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOmIeHus, 0000mas
OMOJIOTHYECKYI0 HMH(OpPMAIIMI0 M3 HECKOJBKMX HMCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaT OMOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOCHHUs ydeOHoro mnpeamera «buomnorusi» 6 11 knacce
JIOJDKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE M POJNM OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, pyHKIHMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PELIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJIEPKAHNE OMOJIOTHUECKUX TEPMUHOB U TOHATHI: BU, TIOMYIISIIHS,
reHoOHI, SBOJIOLUHMS, JBIXKYIIHE CHIbI ((akTOpbI) SBOJIOIUH, MPHCIIOCOOJICHHOCTh
OpPraHu3MOB, BHJ000pa30BaHHE, OSKOJOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNN MUTaHUs, SKOJIoruyecKas nupaMua, ouoreoueHos, ouocgepa;

yMEHHE Wu3jiaratb Ouojormueckue Teopun (dBoironmoHHas teopus Y. JlapBuHna,
CHUHTETHYECKasi TEOpUsl HBOJIOLMM), 3aKOHBI M 3aKOHOMEPHOCTHU (3apobliieBoro cxozacrsa K.
M. bapa, yepenoBaHus IiaBHbIX HanpasieHuil u nyrei sBomonnu A. H. CeBeprioBa, yueHus o
6uochepe B. U. BepHasckoro), onpenensiTe rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAaMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U ONHCAHUE
XKHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUH, OpraHu3alus M M[POBEJCHHE OHOJIOIMYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TIHIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIENyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBObl HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BbIIEIATh CYLIECTBEHHBIE IPU3HAKN CTPOECHUS OMOJIOTHUECKUX 00BEKTOB: BUIOB,
NOMYJSIIMM, TNPOAYLIEHTOB, KOHCYMEHTOB, pPEAYLEHTOB, OHOre€OlIEHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BELIECTB U IOTOKA SHEPIMU B 3KOCHCTEMaX, aHTPOIIOI'€HHbIX U3MEHEHUI B
HKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOreOXMMHMUYECKHX IUKJIOB B
ouocdepe;

YMEHHE MPUMEHSTH MOJIyY€HHbIE 3HAHUS JUIsl O0BSCHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUH, ISl IPUHATHS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHON KHU3HH C IIENIbI0 00eCTIeyeHUs
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUsT HOpM
IPaMOTHOTO TMOBEJEHHUs B OKpYXamlleil NpUpoaHOH cpenae, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUs JOCTUKEHUH COBpEMEHHOM ouonoruu IS paloHaIbHOIO
IPUPOIONOIB30BAHUS;

YMEHHE peliaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a7aud, COCTaBISATh CXEMbl IepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMaX (L[eNH MUTAHUA);

YMEHHE BBINOJIHATH JAOOPATOPHbIE U MpaKTUYECKUue paboThl, COOJII0IATh MpaBuia MpH
paboTe ¢ yueOHbIM U 1a00opaTOpHBIM 000pYyI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAThb U UHTEPIPETUPOBATh MH(GOPMALMIO OHOJIOTHYECKOIO
COJIepKaHUs, BKIIOYAOLIYIO ICEBJAOHAYYHbIE 3HAHWUA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOW WH(pOpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHaNIbl), pPacCMAaTpUBaTh TIJIOOAIbHBIC
HKOJIOTHUECKUE MPOOJIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IHCBMEHHbIE M YCTHBIE COOOUIeHHs, 00001as
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, T'PaMOTHO HCHOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edso0.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P t https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIICTKH 8 1 1 https://m.edsoo.ru/7f41c292
Mukpockornbl HHPPOBbIE
bu6mmoreka [IOK
4 KuzneneaTeIbHOCTD KIETKH 6 https://m.edsoo.ru/7f41c292
Mukpockorbl ITu(POBBIE
Pa3mHOXeHNE 1 MHIUBUIYATBHOE Pa3BUTHE bubmmorexa [TOK
) AHBIALY P ) 1 https://m.edsoo0.ru/7f41c292
OpPTaHU3MOB
Mukpockorbl ITu(POBBIE
6 HacnenctBeHHOCTh M1 NI3BMEHUYHNBOCTH 3 15 bubnmoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3zmMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢c292
bu6mmorexa [IOK
8 Pesepeiioe Bpens 1 L https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoabnsie IIpakruyeckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsbl
bubmuorexa [JOK
1 IBOMOUHOHHAS OHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 1 05 bubnnoreka [JOK
3emue ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
3 OpranusMbl 1 OKpy»Karolas cpea 5 1 JlaTunKH OCBEIIEHHOCTH,
BIIQYKHOCTH H
TEeMIEPaTypPhl
bu6mmoreka [IOK
4 1
Coo00111ecTBa M DKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
> Peseperioe ppens 2 https://m.edso00.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue A p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertoapl TO3HAHMS )KHBOU
npuposl. [IpakTrdeckas pabora
2 le lp«I/HICHOJ'IiSOBaHI/Ie aSIJ)H/IIIHLIX 1 0.5 bubmorexa HOK
B P ' https://m.eds00.ru/863e6122
METO/IOB MPU U3yYEHUU
OMOJIOTUYECKIX 0OBEKTOBY
3 buonorunueckue cucremsl, 1 bubmmoteka IIOK
MPOLIECCHI U UX U3YUYEHUE https://m.eds00.ru/863e6564
4 XuMHYECKu cocTaB KiaeTku. Boja 1 bubmmoreka IIOK
Y MUHEPAJIbHBIE COJIA https://m.eds00.ru/863e674e
but6mmorekxa [IOK
5 b .C 0 1
CITKH. L-OCTAB 1 CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
KaTtanmsaTopsbl. JlabopaTtopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTAJIMTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJTU KaTajasbl)»
7 VYriaeBoapl. JIunuael 1 bubnnorexa LOK

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubnunoreka LIOK

8 H .AT®
YIJICHHOBBIC KUCIOTHI https://m.edso0.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EeHHS bubmmoreka [JOK
kietku. Knerounas Teopust https://m.eds00.ru/863e6e88
K
10 JICTKA KaK LEJ0CTHAs KHBast MHKPOCKOIHI L POBbIE
cucrema
CrpoeHnue 3yKapuoTUYeCKOn
kietku. JlabopaTopHas padora No
bubmuoreka [{OK
2 «3y4eHue CTpOCHUS KICTOK
11 . 6 05 https://m.eds00.ru/863e6ff0
gaCTeHmf’ PKHBOTHRIX, TPHOOB 1 ' https://m.eds00.ru/863e716¢c
AKTEPHH 1O MUKPOCKOIIOM Ha MHKPOCKOIbI LH(hPOBHIE
TOTOBBIX MUKpOITpErapaTax u ux
OTTCaHUE»
bu6mmoteka IIOK
12 K 0
OHTpOILHAZ pabota https://m.eds00.ru/863e766¢
13 OOMeH BelecTB Ui METaboIn3M. bubmuoreka [IOK
®oToCUHTE3. XEMOCHUHTE3 https://m.eds00.ru/863e7c98
bu6nmorexa LIOK
14 C) i 00
HEPTETHHCCIIH OOMEH https://m.edso0.ru/863e7aae
Ku3HEHHBIN UK KICTKH.
Henenune xknetku. MuTos.
JlabopaTtopHas padota Ne 3 bubmorexa [TOK
15 paTopras p } 0.5 https://m.edsoo.ru/863e7dc4
«HabnroeHre MUTO3a B KIIETKax
MukpocKombl IUPPOBLIE
KOHYHKA KOpEIIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpemapaTax»
16 Bruocunres Oenka. Peakiusa bubnmnoreka LIOK
MaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
b K
17 Tpancnsanus — 6uocunTe3 Oeka nbmorexa I10

https://m.eds00.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie GopMbl )KU3HU — Bu6mumotexa [JOK
BUPYCHI https://m.eds00.ru/863e7540
bubnunoreka LIOK
19 DopMBI pa3MHOXKEHHST OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6nuoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OOpa3oBaHue U pa3BUTHE
IIOJIOBBIX KJIETOK.
OmnonorBopenue. JlaboparopHas bubnnorexa [IOK
21 5 s Ne 4p«I/I ’ patop 0.5 https://m.eds00.ru/863e81b6
pabota A2 3YHCHHC CTPOCHUA MHUKPOCKOIIBI IU(PPOBBIC
IIOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpernaparax
29 WnauBuayanbHOe pa3BUTHE bubmuoteka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HacJe CTBeHHocyTKH U bubnuorexa [JOK
a https://m.edso0.ru/863e86f2
W3MEHYHUBOCTHU
3aKOHOMEPHOCTH HACJIEIOBAHUS
24 o I/ISHaKO]l: Monoru6o I/II[ HOE bubnmorexa IOK
p ' P https://m.edso0.ru/863e8878
CKpeIlMBaHUe
UIMOPHUIHOE CKPEINBAHNE.
25 231a1<0H iefaBHcm\?orIE bubnmorexa LOK
https://m.edso0.ru/863e89a4
HaCJIeIOBaHMsI TPU3HAKOB
CremieHHOe HaclieJOBaHNE
26 npusHakoB. JlaboparopHas pabota 05 bubnmnoreka [JOK

No 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEUIMBaHUA y Jp030(HIIbI HA
TFOTOBBIX MUKpPOIIPEIIapaTax»

T'enetuka nona. Hacneqosanue

bub6numoreka [IOK

27
MPU3HAKOB, CUEIUICHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
M3MeHYNBOCTS.
HenacnencrBeHHass U3MEHUUBOCT.
Jlaboparopnas pabota Ne 6.
28 N3zyuenne moupuKamoHHON 0.5 bubmmorexa LIOK
v g H ' https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHUE
BapHUAIIIOHHOTO PsJIa U
BapHalMOHHOW KPUBOM»
HacnencrseHHass ©3MEHYUBOCTb.
Jlaboparopuas pabora Ne 7. bubnnorexa [JOK
29 . 0.5
«AHanu3 MyTauui y 1po3o¢uis https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKPOTIPEIIapaTax
bu6nmorexa LIOK
30 I'eneTnka yeaoBeka
https://m.eds00.ru/863e8d78
31 Pesepsroe Bpems. KontponbsHas
paborta
32 Cenekiys Kak HayKa B IpoIece bubmorexa [JOK
. YK pott https://m.eds00.ru/863e9214
bubnunorexa LIOK
https://m.edsoo0.ru/863e9214
MeToabl ¥ JOCTHKEHHUS CENEKIINI
33 . JlaT4MKH OCBEIICHHOCTH,
pPacTeHHI U KUBOTHBIX
BII&YKHOCTH H
TEMIEPATypPhI
34 buotexHonorus kak oTpacib bu6muoreka [IOK

MTPOU3BOJICTBA

https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bceero Konrpoanneie  IpaxTuteckue u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubnnorexa [JOK
https://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTus npeacTaBieHui 1 bubnnorexa [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubnnoreka [JOK
3 Muipooposionts L https://m.edso:)_.[ru/863e9c1e
[Tonmynsnus kak 3neMeHTapHas
€/IMHUIIA BUJIA U HBOJIOIHH.
4 HI;60pI;T0pHI;;I pabota JI\JI'Q 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OIIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (3JIEMEHTapHbIE 1 bubmuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBenHsbIit 0TOOp U ero popmbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJIEHHOCTH OpTaHu3Ma 1
€€ OTHOCHUTEJIBHOI'O XapaKTepa»
3 Hanpasnenus u nytu 1 bu6bnuorexa [IOK

MAaKpO3BOJIFOLIHHU

https://m.edso0.ru/863e9cle



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

HeoOpaTtumocTs 3BoOIONNN

Uctopus xu3nu Ha 3emiie U

10
METOABI €€ U3y4CHUs
1 ['unoTte3pl MPOUCXOKIACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emie 1o spam bubmmoreka [JOK
U [IEpUOJIaM https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUTCKIIUSX
bu6mmoteka IIOK
14 KonTponbnas padota
P p https://m.edsoo.ru/863ea48e
CoBpeMeHHas cucTema
15 OpPraHUYECKOTO MUPA. IBOJIOLIHS bubmorexa LOK
P pa- https://m.edsoo.ru/863eac2c
YeJIoBeKa (aHTPOIOTEHE3)
JBrxyuiye cuibl ((pakTopsl) bubmuoreka [IOK
16
aHTPOTOTEHE3a https://m.edso0.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLIUN
YeloBeKa
18 UenoBeyeckue pachl U MPUPOTHBIE bubnuotexa [JOK
aJanTaluy 4eJI0BeKa https://m.edso00.ru/863eaea2
PesepBHelIil ypok. O6001IEHHE 10
19 TeMe «BO3HHKHOBEHUE U pa3BUTHE
YKU3HU Ha 3eMIIe»
20 DKoJ0Trus Kak HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bubnunoreka LIOK
https://m.edsoo.ru/863eafec

21 JlaT4rKy OCBEIIEHHOCTH,

(axTops: BJIQXKHOCTH U
TEMIEPATYPhI

AbGuoTtnveckue HakTophbI.
Jlaboparopnas padota Ne 3. bubnnorexa [JOK
«Mopdomnoruueckue 0COOEHHOCTH https://m.edsoo.ru/863eb10e

22 pacTeHMil U3 pa3HbIX MECT 0.5 JlaTunKy OCBEIIEHHOCTH,
obutanus». JlaboparopHas pabora BJIQXKHOCTH U
Ne 4. «BnusiHue cBera Ha POCT U TEMIIepPaTyphI
pa3BUTHE YCPEHKOB KOJIEyCay»

bubnunoreka LIOK

23 brommiecie paxTops https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuueckast padbora

24 Ne 2 «Iloacuér nnoTHOCTH 0.5
MIOMYJISIIIAIA pa3HbIX BUOB
pacTeHuin»

o5 Coob1ecTBa OpraHu3MoOB — bubmuorexka [IOK
OnoIIEHO3 https://m.edsoo.ru/863ebh46a

26 DKOJIOTUYECKHE CUCTEMBI bubmuoreka [{OK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNn

97 AKOCUCTEMBI. DKOJIOTHUYECKHUE bubmuoreka [JOK
nupaMuibl. CBOHCTBA SKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [IpupoiHbIE S5KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 buocdepa — rnobanpHas 1 Bu6mumotexa [JOK
AKOCHCTEMA 3eMJIU https://m.eds00.ru/863ebb5e
3aKOHOMEPHOCTH CYIIECTBOBAHUS

31 ounochepsl. UenoBeyecTBo B 1 bubmorexa LOK

https://m.edsoo.ru/863ebd16
ounocdepe 3emin.

32 HroroBas koHTposabHas paboTa 1

33 CocymiecTBoBaHUE TPUPOIBI U 1 bubmmoreka [JOK
4yeJI0BeUYeCTBa https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O600ICHHE

34 teMbl «Coo01iecTBa u 1
IKOJIOTHYECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I1O0 34 95

I[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

1. Buonorus. O6mas 6uonorus, 10 kinacc: ba3ossiit ypoens: yueonuk/ B.U. CuBornazos, U.b.Aradponosa, E.T.3axaposa. - M. :/Ipoda,
2020

2. buonorus. O6mas 6uomnorus, 11kmacc: bazoelit ypoBenb: yueonuk/ B.1. CuBornazos, .b.Aradonora, E.T.3axapoBa. - M. :Jlpoda,
2021

3. buonorus. O6mas 6uonorus, 11 knace: ba3oBelii u yriy6ieHnHbli ypoBeHs: yueOHuk/ M.b.Aragonosa, B.M. CuBornasos. - M.
:IIpocBemienue, 2021.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. buonorus. 10 xnacc: moypounsie miansl o yueoHuky B.W. Cusornazos, U.b. Araponosoi, E.T. 3axaposoii "O6mas Ouonorus"
(6a30BbIit ypoBeHb) / aBT.-cocT. T.B.3apynnas.- Bonarorpaa: Yuutens

2. C.B. Cymaroxun, A. C. Epmakosa. bronorus. [Toypounsie paspaborku. 10-11 kinaccel. bazossiii yposens. M, «Ilpocsenienne», 2021;

3. Buonorus. 10-11 knaccel: opranusaius KOHTPOJIs Ha ypoke. KOHTPOIbHO-M3MepUTEIbHBIE MaTepHabl. — YuuTesb, 2023;

4. 1. Teiinop, H. I'pun, V. Crayr. buonorust: B 3-x Tomax (komruiekt) 13 u3n. — M, JlaGoparopust 3uanmii 2021;

5. Masyp O. Y, Hukurunckas T. B. Buonorus. — M, 9KCMO, 2021;

6. C.B. Cymatoxus, A. C. Epmakosa. buonorus. I[Toypounsie pazpabotku. 10-11 xnaccsl. ba3osblit ypoBens. M, «IIpocsenienuey, 2021;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/ - Poccwuiickuit y4eOHHK. DNEKTPOHHBIC
06p330BaTeJ'IBHBIe PECYPCHI IO 6I/IOJ'IOI‘I/II/I;

2. https://urok.1c.ru/library/biology/ - bubmuorexa HHTEPaKTHBHBIX MaTepHaaoB. bruosorus;
3. https://resh.edu.ru/subject/5/ - Poccuiickast 3eKTpOHHAas MIKOJIA;
4. http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EBY%EE%E3%-

Enunas komiekuus nudpoBbix 00pa30BaTeIbHBIX PECYPCOB 110 OUOJIOTHH;

http://www.sbio.info - Best Ononorus: HaygHO-00pa30BaTeIbHbIH NOPTAI;
http://www.darwin.museum.ru - ['ocynapcTBeHHbI JJapBUHOBCKHIT My3ei;
http://www.paleo.ru/museum - ITaneonTonoruyeckuit myseit PAH;
http://med.claw.ru - Megunmackas SHIMKIONE M. AHATOMUYECKHUH aTIiac;
http://www.ecosystema.ru - DKoJOrHYeCKuil HEHTP «DKOCUCTEMAY,;

0. http://animal.geoman.ru - Mup >KHBOTHBIX: 3JICKTPOHHbBIC BEPCUU KHHUT



https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/
https://urok.1c.ru/library/biology/
https://resh.edu.ru/subject/5/
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EB%EE%E3%25
http://www.sbio.info/
http://www.darwin.museum.ru/
http://www.paleo.ru/museum
http://med.claw.ru/
http://www.ecosystema.ru/
http://animal.geoman.ru/

11. http://plant.geoman.ru - Pactenus: 3JeKTpOHHbBIC BEPCUH KHUT,
12. http://www.nature.ok.ru - Peaxue u ucuesaromiue )uBOTHbIE Poccuu u 3apy0Oexbs;
13. Lludpossie Mukpockorsl JIeBeHryKa.



http://plant.geoman.ru/
http://www.nature.ok.ru/
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