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HOACHUTEJIbBHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMMbl MO OHUOJOTUH TEOPETUUECKYIO OCHOBY JIJISI
ONpENENEeHUsT MOJAXO0A0B K (OPMUPOBAHUIO COJEpkKaHUS YYEOHOro Mpeamera
«buosorus» cocraBuiaM: KoHuentyanbHele mnojoxeHus PIOC COO o
B3aMMOOOYCJIOBJICHHOCTH 1II€JIeH, COJEpX aHusl, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MTOJTOTOBKH BBIMTYCKHUKOB, TIOJIOXKEHUS 00 OOIIUX LENIX U
NPUHIUINAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
ob1iero oopaszosanus B Poccutickoit degeparinm, a Tak:ke MOJIOKEHUS O CrieliuduKe
Ouosiornu, €€ 3HaYEeHUM B T[IO3HAHUM >KUBOM MPUPOJLI U OOecTeueHUn
CYILECTBOBaHUS YeIoBeuecKoro odmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpe/IeleHbl OCHOBHBIE (PYHKIIMU IPOTPaMMBbI I10 OMOJIOTUH U €€ CTPYKTYypa.

[Iporpamma o OuoJsioTuu 1a€T NpeICTaBICHHUE O LEsIX, 00 00IIel cTpaTerun
00y4eHUs1, BOCTIUTAHUS ¥ Pa3BUTHUS 00yJaroIIMXCs CPeICTBAMU y4E€OHOTO MpeIMETa
«buonorusy, onpenenser 00s13areabHOE IPEAMETHOE CO/IEpKaHUE, €r0 CTPYKTYPY,
pacrmpezielieHue 1Mo pasjeiiaM M TeMaM, PEKOMEHJIYEMYIO MOCJIeI0BaTeIbHOCTh
U3Yy4YeHHUs yUeOHOT0 MaTepualia ¢ y4éToOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€l, JIOTMKM 00pa3oBaTeIbHOTO TMpoliecca, BO3PACTHBIX OCOOEHHOCTEN
00yYaroIIUXCA.

B nporpamme no 61u010ruu TakyKe yYUTHIBAIOTCS TPEOOBAHUS K INTAHUPYEMbIM
JUYHOCTHBIM, METanmpeAMETHbIM W TPEAMETHBIM pe3yJbTaTaM oOy4YeHUs B
dbopMHUpOBaHUU OCHOBHBIX BHUJIOB y4eOHO -TI03HaBaTeILHOU
NeATeIbHOCTH/YIEeOHBIX JIEUCTBUN OOYYaIOIIMXCS IO OCBOCHHUIO COJICpPIKaHMS
OMOJIOTUYECKOTO 00pa30BaHUS.

B nporpamme no 6uosoruu (10—11 xmaccel, 0a30BbIM YPOBEHB) peaTM30BaH
MPUHIIAIT TPEEMCTBEHHOCTH B H3YYCHMH OWOJIOTHH, Ojlarojaps 4emMy B Hel
POCMAaTPUBACTCS HANPaBJICEHHOCTh HAa pa3BUTHE 3HAHWM, CBA3aHHBIX C
dbopMuUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IEHHOCTHBIX
OpHEHTAINI JIMYHOCTH, SKOJIOTUYECKOTO MBIILICHHUS, PEACTABICHUNA O 3JJ0POBOM
oOpa3e KM3HU W OEPEKHBIM OTHOIIEHHWEM K OKPY)KAIOIIeH MPHUPOIHOM Cpee.
[ToaTOMy Hapsiay ¢ M3ydeHHEM OOMIECOMOIIOTHISCKUX TEOPHA, a TAKXKE 3HAHUM O
CTPOEHHUH KUBBIX CHCTEM PA3HOTO PaHTa M CYNTHOCTH OCHOBHBIX MPOTEKAIOIIHNX B
HUX TIPOIIECCOB B MpOTrpamMMe Mo OHOJIOTHH yJI€JI€HO BHUMAaHUE HCIIOJIb30BaHUIO
MOJTy4C€HHBIX 3HAHUK B MOBCEIHEBHOM KU3HU JJIS1 PEIICHUS IPUKIAIHBIX 3a/1a4, B
TOM YHCJE: MPO(PUIAKTUKKA HACJIEICTBEHHBIX 3a00JIeBaHUI YelOBEKa, MEIUKO -
TeHETUYECKOTO KOHCYJILTUPOBaHUS, 000CHOBAHUS SKOJIOTHY €CKH IIEJIECO00Pa3HOTO
MOBEJICHUS B OKPYKAIOIIEH NPUPOJHOU CPENEC, AHAIN3A BIIMSIHUASL XO35MCTBEHHOU
NeSITENIbHOCTH YeI0BEeKa Ha COCTOSTHUE MIPUPOTHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
YcuneHne BHUMaHUS K TPUKIAAHON HAMpPaBIEHHOCTH Y4eOHOTO MpeaMeTa
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«broorHss MPOIUKTOBAHO HEOOXO0AMMOCTHIO 00EeCTICYCHUS YCIOBHI JIJIS PEIICHHUS
OJTHOM M3 aKTyaJbHBIX 33/1a4 MIKOJHHOTO OMOJOTUYECKOTO 00pa3oBaHus, KOTOPas
npeanoaraeT GOPMHUPOBAHUE Y O0YUaAIOMUXCS CITIOCOOHOCTH aTanNTHPOBATHCS K
W3MEHEHUSAM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHEe cpemHero o0miero oopa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa obecreunBaer (GpopMuUpoOBaHKE Y OOYJAIOMIMXCS TPEACTABICHUI O
HAYYHOUW KapTHHE MHpa, pacHMpseT U 0000maeT 3HaHUS O KUBOW MPUPOJE, €€
OTJIMYHUTEIBHBIX MPU3HAKAX — YPOBHEBOW OpPTaHU3AIlMA U JBOJIIOIMH, CO3aET
yCIOBHSI  JUIs: TIO3HAHWA 3aKOHOB  JKMBOM  MPUPOABI, (OPMUPOBaHUSA
(GYHKIIMOHATHHON TPAMOTHOCTH, HABBIKOB 30pPOBOTO M Oe30macHOTO o0Opasa
KU3HH, KOJOTHUYECKOTO MBIIUIEHHS], IEHHOCTHOTO OTHOILEHUS K KUBOM NPUPOLE
U YEJIOBEKY.

Bbombioe 3HaueHne OUOIOTHS UMEET TaKKe JJIs PEIICHHUS] BOCTIMTATENLHBIX U
pa3BHBAOILIMX  3a7ady  CpeAHero oOmero oOpa3oBaHMs, COLMATA3ALNU
oOyuaronuxcsi. 3ydyenne Ouosoruu obecniedyrnBaeT ycaoBus Ayt (OopMUPOBaHUS
WHTEJUICKTyalbHBIX, ~KOMMYHUKAITMOHHBIX W HWH(POPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET MHTErpallud OMOJOTHUYECKUX 3HAHHUM C
MIPEICTABICHUSIMHU U3 JPYTUX YUEOHBIX PEIMETOB, B YaCTHOCTH, PU3UKH, XUMUU U
reorpaguu. Ha3BaHHbIE MOJIOKEHUS O MpeIHA3HAYEHHH Y4eOHOTO MpenMera
«buronorus» COCTaBUIM OCHOBY Ui ONpPENENeHHUs MOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €ro COJIEpXkaHMsI, MPEACTaBICHHOTO B Mporpamme Mo
OMOJIOTUH.

OT160p coaepxkanusi yueOHoro npeaMera «buosorusi» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3UIMK KyJIbTYpOCOOOPA3HOTO MOJX0/Ja, B COOTBETCTBUM C
KOTOPBIM OOydYaroluecs OJDKHBI OCBOUTh 3HAHUSA W YMEHUS, 3HAUYUMBbIE JJI
dbopmupoBaHus OOILIEH KyJIbTYphl, OMNPEACIAIOMIME aJEKBATHOE IIOBEACHUE
YEJIOBEKa B OKPYXKAIOILEH MPUPOJIHON cpeie, BOCTPEOOBaHHbIEC B MTOBCEIHEBHOM
KU3HU U TpakTU4YecKoil aestenbHOocTU. Ocoboe MECTO B ATOM cucTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTBI COJIEPAKAHUsI, KOTOPBIE CIyXKaT OCHOBOM 111 (GOPMUPOBAHUS
IIPEJACTABJICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE MHpa U
LHEHHOCTHBIX  OPUEHTAUMSAX  JIMYHOCTH, CHOCOOCTBYIOUMX T'yMaHU3alUU
OHMOJIOTUUECKOTO 00pa30BaHUS.

CtpykTypupOoBaHue cojepkaHusi yueOHOro Marepuaiga B Mporpamme Io
OMOJIOTUM OCYIIECTBIICHO C Y4E€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00
OTJIMYUTEIbHBIX OCOOEHHOCTSIX dKUBOW MPUPO/IbL, O €€ YPOBHEBOI OpraHu3aliy 1
HBOJIIOIMH. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOTO npeamera « bruosorusn»
BBIJICJICHBI CJICAYIOIIME COJEpKaTeNbHble TMHUK: «buonorus kak Hayka. MeTopl
HAy4HOTO Mo3HaHus», «Kinerka kak Ouosiormueckas cucrema», «OpraHu3Mm Kax
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ouonoruueckas cuctemMa», «CucteMa U MHOrooOpa3ue OpraHM4ecKoro Mupa»,
«DBOJIIOIMS )KUBOU IPUPOABD», « IKOCHUCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTH.

Llemp m3ydenmst ydeOHOTO Tipeamera «bwomorus» Ha 0a30BOM ypOBHE —
OBJIaJICHHE OOy4YaloUMMUCS 3HAaHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHON
OpraHu3alMi >KUBBIX CHUCTEM pPa3HOTO paHra W MNpUOOpeTeHHe YMEeHHH
UCII0JIb30BaTh 3T 3HAHUS [JIsI TPAMOTHBIX JEUCTBUN B OTHOIIEHUU OOBEKTOB
KHUBOM IPUPOIBI U PEIICHUS PA3TUYHBIX KU3HEHHBIX POOIEM.

JlocTikeHue nenu u3ydeHus: yaueoHoro npenmera «buosnorus» Ha 6a30BoM
YpOBHE 00€CTICUHNBACTCS PEUICHUEM CIICTYIOIINX 3a/1a4:

OCBOEHHME OOYYaIOIIMMHCS CUCTEMbl 3HAaHUM O OMOJIOTMYECKHX TEOPHSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIax, CIy>KalliX OCHOBOM
11 GOpMHUPOBAHUS MPEACTABICHUH O €CTeCTBEHHO-HAyYHOW KapTUHE MHUPa, O
METOJ]aX HayYHOTO MO3HAHUS, CTPOCHUU, MHOTOOOPa3uH U 0COOEHHOCTAX HKHUBBIX
CUCTEM Pa3HOTO YPOBHS OpTaHU3aINH, BBIIAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIeTOBaHUSIX B OMOJIOTUH;

dopmupoBaHue y 0Oy4arOIMXCSA MO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX U
TBOPYECKUX CIOCOOHOCTE B MpOlleCCE aHalM3a JAHHBIX O MyTIX Pa3BUTHUA B
OMOJIOTUU HAyYHBIX B3TJIJ0OB, UICH U MOJXOJ0B K HM3YYCHHIO >KMBBIX CUCTEM
Pa3HOTO YPOBHS OpPTraHU3AlINY;

CTAQHOBJICHME Yy oOOydawommxcss oO0uend KyiabTyphl, (YHKIIMOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHSATH U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MUpa >KUBOU PUPOIbI HA OCHOBAHWUY 3HAHUI U OTIBITA, ITOJTy4YEHHBIX IPU U3Y4IECHUN
OHOJIOTHH;

dopmupoBanue y o0OydaroUMXCsi YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUN B TMPAKTUYECKON ACITEIHPHOCTH YEJOBEKa, Pa3BUTHUH
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUI U arpoOHOTEXHOJIOT U,

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS YEIOBEKOM KHBOM
IPHUPOIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIIOICHHS STHIECKHX
HOPM IIPU MTPOBEICHNUU OMOTIOTUIECKUX UCCIECI0BAHUM;

OCO3HaHWE IICHHOCTH OWMOJOTUYECKUX 3HAHWMA I TOBBIIICHUS YPOBHS
IKOJIOTHYECKOU KyJbTYPHI, 111 GOPMHUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHHUN B TIOBCETHEBHOM )KU3HU JJISI
OIIEHKHU TIOCJICACTBUI CBOCH JIEATEIHHOCTH IO OTHOIIICHUIO K OKpYKaroIIei cpere,
COOCTBEHHOMY 3/J0pOBbIO, 0OOCHOBaHME M COOJIOACHHE Mep MNPOPUIaKTUKU
3a00JICBaHUH.

B cucreme cpennero o6miero o6pasoBanusi «buonorus», uydaemas Ha
0a30BOM YpOBHE, SABJISIETCS 00S3aTeIbHBIM y4€OHBIM MPEIMETOM, BXOJSIIUM B
cocCTaB IpeaMeTHOM 001acTh « ECTeCTBEHHO-HAYUHBIE TPEAMETHI.
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st u3ydenns OnMoJIoruy Ha 6a30BOM YPOBHE CPETHETO 00IIIET0 00pa30BaHus
otBoauTCsa 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henemo), B 11 knacce — 34 gaca
(1 gac B HEmENIO).
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COAEPXAHUE ObYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTHEMH €CTECTBEHHBIMU HayKamH, (GUI0CO]HEH, STUKOH, SCTETUKOW M TIPABOM.
Ponw 6uostorun B popMupoBaHny COBpeMEHHOM HayYHO U KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTto 161 TO3HAHUS KUBOI IPUPOIbI (HAOIOAEHUE, IKCTIEPUMEHT, OTIMCAHUE,
U3MEpeHne, Kiaccudukamms, MOJSIMPOBaHNE, CTaTUCTHYeCcKas o0paboTka
JTaHHBIX).

JdeMoHcTpanum:

[Hoptpersr: Y. lapBun, I'. Menaens, H. K. Konsuos, /[x. Yorcornu @. Kpuk.

Tabymup! 1 cxembl: « MeTo 16l TO3HAHUS JKUBOW IPHUPOIBI».

JlaGopaTopHble H IpaKTHYECKUE pA0OTHI:

[Ipaktnueckas pabora Ne 1. «lMcmosnb3oBaHHE pa3jMUYHBIX METOAOB IpPH
U3Y4YECHUU OHMOJIOTUYECKUX OOBHEKTOB.

Tema 2. )KuBble cucTeMbI M HX OPraHu3amus.

JKuBble cucTeMbl (0MOCHUCTEMBI) KaK MPEAMET U3ydeHus ouosoruu. Otimuue
YKUBBIX CUCTEM OT HEOPTAHWY ECKOU MPUPOJIBI.

CBoiicTBa OMOCUCTEM U UX pa3HOOOpaszue. YpOBHU OpTraHU3alMi ONOCHCTEM:
MOJIEKYJIIPHBIA, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, MOIYJALMOHHO-
BUJIOBOM, IKOCUCTEMHBIHN (OMOTE€01IEHOTUYEC KU ), OMOCHEpHBII.

JdeMoHCcTpanuu:

Tabmuupl u cxembl: « OCHOBHBIE IPU3HAKU KU3HW», « YPOBHU OPTraHU3aIH
KUBOU MPUPOIBI».

O6opynoBanue: Moenb Mosekynsl JJHK.

Tema 3. XumMu4ecKuii COCTAB U CTPOCHHUE KJICTKH.

XUMHUYECKUN COCTAB KJIIETKHM. XUMWYECKHE DIIEMEHTBI: MAKPO3JIEMEHTHI,
MHUKPO3JIEMEHTHI. BoJja 1 MUHEpATIbHBIE BEIIECTBA.

@yHKIMA BOABl W MUHEpPAIbHBIX BeleCTB B Kierke. [lomnepikanue
OCMOTHYECKOro OanaHca.

benku. CocTaB u cTpoeHue OeaKoB. AMUHOKHUCIIOTBI — MOHOMEPHI OEIIKOB.
He3zameHnumMbie ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBON MOJIEKYJbl (NEpBUYHAsl, BTOPHUYHAsA, TPETUYHAs U
YeTBEpTUYHAsI CTPYKTypa). XUMHUYECKHE CBOIcTBa OenkoB. buonoruueckue
byHKIMH OENKOB.



,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

depmeHTHI — OnoJIoTHIeCKre KaTanu3atopbl. CTpoeHne hepMeHTa: aKTUBHBIN
HeHTp, cyOcTpatHas crnenupuaHocTh. Kodepmentsl. Butamubbl. Otiamuns
(hepMEHTOB OT HEOPTAHUIECKUX KAaTaTU3aTOPOB.

VYTrieBoapl: MOHOCaxapu bl (TIFOK03a, pud03a 1 1e30KCUpr003a), TUCaXapUIIbI
(caxapo3a, JlaKTo3a) W MOJMcaxapuabl (Kpaxmal, TJHMKOTEH, IEIUI0JI03a).
buonornueckue PyHKIIMN yriIeBOIOB.

Jlumuael:  Tpurimepuasl, Gocdomunuasl, crepouabl. [HAPOPUIBLHO-
ruapodoOHble cBoiicTBa. buonmornmueckme GyHkiuu umuaoB. CpaBHEHHE
yIJ€BOJ0B, OCTIKOB U JIUMHJIOB KaK UCTOUYHHUKOB SHEPTHUH.

Hyxnennossie kucnotel: JIHK wu PHK. Hykneotmapr — MoHOMEpPHI
HyKJIeMHOBBIX KHCJIOT. Ctpoenne n pynkiuu JJHK. Ctpoenne un ¢pynkmun PHK.
Buast PHK. AT®: ctpoenue u GyHKIHH.

[uTonorus — Hayka o kierke. Kiierounas reopust — mpuMep B3auMOIEHCTBHSA
ujiel v (pakToB B HAYYHOM MMO3HAHUU. METO bl U3YUEHUS KIETKH.

Krnerka kak nenoctHas xuBast cuctema. O0ume Npu3Haky KIETOK: 3aMKHYTasl
HapyxHas MemOpana, mosekynabl JIHK kak renmernyeckuii ammapar, cucTeMa
CUHTEe3a OerKa.

Tunbl kiIeTok: JSykKapuoTHYecKas U mpokapuotudeckas. OcoOeHHOCTH
CTpOEHUS MpoKapuoTHueckoil kiuerku. Kinerounas crenka Oakrepuii. CTpoeHue
DYKapUOTUYECKON KIIETKH. OCHOBHBIE OTJIMYMS PACTUTEIbHOW, >KUBOTHOW U
IPUOHOM KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAs CTEHKA, TNIMKOKAJIMKC, UX
¢yukumu. [Inasmatnueckas MeMOpaHa, €€ cBoiicTBau ¢yHkuu. Lluronnazma u eé
opranouasl. OnHomemOpanHbie opraHouabl kinetku: IIIC, anmapar ['osbaxw,
m30coMbl. [lolyaBTOHOMHBIE OPTraHOWUbI KJIETKH: MHMTOXOHJIPUH, IUIACTUIBL
[IpoucxoxaeHne MUTOXOHAPUN W miactua. Buaesl mmactua. HememOpaHHbIE
OpraHouAbl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOIM, PECHUYKH,
KryTUKd. OyHKIIUKA OpTraHOUAO0B KIETKU. BKitoueHus.

Anpo — perynatopHbii HueHTp KieTku. CTpoeHue siapa: siaepHas 000JI0uKa,
KapuoIulazmMa, XpOMaTuH, SAPHIIIKO. XpOMOC OMBL

TpaHCcTIOPT BEILLIECTB B KIIETKE.

JdemMoHcTpanuu:

[Toptpersl: A. JleBenryk, P. I'yk, T. [lIBann, M. Ilnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankiun, K. M. bap.

Jnarpammel: « Pactipenenenre XuMru4eCKUX 3JIEMEHTOB B HEXKUBOU IPUPOJIE,
«Pacnpezenenne XUMUUECKUX AJIEMEHTOB B dKUBOW IPUPOIE».

Tabmupl u cxembl: «lleproandeckas Tabiviia XUMHUYECKUX JJIEMEHTOBY,
«CtpoeHune MOJIeKyJIbl BOJIbI», «brocuuTes 6enkay, « CTpoeHne MOJIEKYJIbl OeKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJHK», «Ctpoenue monekyisl
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AT®», «CtpoeHne 3yKapuOTHYECKOU KIETKN», « CTpOEHUE )KUBOTHOW KIIETKI,
«CTpoeHne pacTUTENbHON KIEeTKW», «CTpOeHHE MPOKAPHUOTUYECKON KIETK,
«CTpoeHue saipa KIETKN», « YTIEBOAbD, «JIunmuab.

O6opynoBaHre: CBETOBOM MHKPOCKOI, OOOpYIOBaHHME IJIsI TPOBEICHUSI
HAOIIO/IEHUH, W3MEPEeHM, HKCIIEPUMEHTOB, MUKPOIpENaparbl PacTUTEIbHBIX,
KUBOTHBIX U OaKTepUATbHBIX KIETOK.

JlaGopaTopHble U NPpaKTHYECKUE PA0OTHI:

Jlaboparopnast pabora Ne 1. «M3ydeHwe KaTaTMTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha TpUMEpE aMUIIa3bl WM KaTalla3bl)».

Jlaboparopuas pabota Ne 2. «I3yueHue cTpoeHHUS KIETOK pacTEHUM,
KUBOTHBIX W OaKTepuii MOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIIpenaparax u ux
OTIMCAHUE.

Tema 4. ’/KuzHe1eATeJIbHOCTb KJIETKH.

OO6MeH BelecTB, WIM METa00M3M. ACCUMIIIAINSA (TTACTUYECKU OOMEH) U
TUCCUMWIAINS (PHEPTETUYECKU OOMEH) — JBE CTOPOHBI €IMHOTO Ipollecca
MeTabonu3ma. PoJib 3aKOHOB COXpaHEHMs] BEUIECTB M SHEPIMM B IMOHUMaHUU
MeTabomM3Ma.

Tunst oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIit. Ponb hepMeHToB B
O0OMEHE BEIIECTB U MPEBPALIECHUN SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas U TemHOBas (a3bl (orocunreza. Peakuum
dboTocunreza. DphekTUBHOCTh (poTOCHUHTE3a. 3HAUEHUE (POTOCUHTE3A JJIsl KU3HU
Ha 3emie. BiusiHue ycioBuil cpeanl Ha (POTOCUHTE3 U CTIOCOOBI MOBBIIIEHUST €0
MPOJIYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUM.

XeMOoCHHTE3. XEeMOCUHTE3UPYIOIUE OaKTeprun. 3HAYEHUE XEMOCHUHTE3A IS
YKU3HU Ha 3eMJIe.

OHepreTuueckuii 0OMeH B KieTKe. PaciienieHne BeUIeCTB, BBIJCICHHE U
aKKyMYJIMpPOBAaHHUE SHEPTUU B KJIETKE. DTalbl SHEPTeTUUECKOro oomena. [ mukomms.
bpoxenne u ero Buabl. KuciopoaHoe OKUCIEHHE, WM KIETOYHOE JbIXaHUE.
OxkuciurensHoe pochopmmpoBanue. D PPHEKTUBHOC Th FHEPTETUYECKOTO OOMEHA.

Peakuuu wmarpuuHoro cunreza. ['enernueckas wunpopmamus u JHK
Peamuzanus reHetndeckoi MHQPOpMAIMU B KJIETKE. ['@HETHYECKHM KOJ U €ro
cBoiictBa. Tpanckpunuus — matpuunbiii cunte3 PHK. Tpancusiius — Onocunres
oenmka. Otanbl TpaHciasiuuu. Konauposanue aMMHOKHCIOT. Ponb pubocoM B
OnocuHTe3e OenKa.

Hexnerounsie ¢popmbl ku3HU — BUpYCHI. MicTopus oTkpbiTus Bupycos (/1. 1.
MBaHoBckmil). OCOOEHHOCTHM CTPOEHHMSI M JKU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bosnesHu pacTeHuid, KUBOTHBIX M YEJIOBEKA, BBI3bIBACMbBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3Oyaurens CIIM/a.
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OOpaTtHas  TpaHCKpHUIIIMSA, peBepTaza ©  uHTerpaza. lIpodumaktuka
pacrpoCcTpaHEeHUs] BUPYCHBIX 3a00JI€BaHHIA.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konbuos, JI. . BanoBckuid, K. A. Tumupsses.

Tabmumpr m cxembl: «Tumbl nmutanusy, «Metabomzmy», « MUTOXOHIPUD,
«DHeprernyeckuit 00Men», «Xioporutact», «Dotocuraresn, «Ctpoenue JTHK»,
«Ctpoenue u QpyHKIIMOHUpOBaHKE T'eHay, « CuHTe3 Oenkay, «I eHeTHuecKuit Ko,
«Bupycei», «bakrepuodarn», «Ctpoenue u >xu3HeHHbIN Uk Bupyca CIIW/]a,
oaxtepuodara», « Perumkarms JTHK».

O6opynoBanue: moaenu-amumkammu «Yapoenne JTHK u Tpanckpumius,
«buocunres Oenka», « CTpoeHue KIeTkm», Moens cTpykTypsl JJTHK.

Tema S. Pa3MHOKeHMe 1 HHAMBH/YAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounslii 1uki, WM XU3HEHHBIM UK KieTku. WHTepdaza u MHUTO3.
[Ipoueccel, nmpoTekaromue B uHTEepdaze. Permmkanus — peakiust MaTpHUYHOTO
cuntesa JIHK. CtpoeHne xpoMocoM. XpOMOCOMHBIM Hab0oOp — KapHOTHIL
JIMIUIONAHBII M TAaIUIOWIHBIA ~ XpPOMOCOMHBIE  HaOOpbl.  XpOMaTHUJBL
[{uToNIOTMYECKUE OCHOBBI PA3MHOXKEHUS M  WHIAWBUAYAIBHOTO PAa3BUTHA
OPTaHU3MOB.

Henenne xnerkn — muro3. Cragun murosa. [Iponeccsl, npoucxoasime Ha
Pa3HBIX CTAAUAX MUTO3d. BHOJIOrHYECKUI CMBICII MUTO3A.

[IporpamMmmupyemas ru0enp KIETKH — alonTo3.

®opMbl pa3MHOKEHHUSI OPTaHU3MOB: OECII0JI0E U MOJI0BOE. Buabl 6ecnosoro
Pa3MHOXEHUS: JEICHHE HaJBOE, II0YKOBAHWE OJHO- WM MHOTOKJIETOYHBIX,
CIIOPO0Opa30oBaHKE, BETETATUBHOE pa3MHOKeHUE. VIcKycCTBEHHOE KIIOHUPOBaHHUE
OPTaHU3MOB, €r0 3HAYECHHUE JIJIS CEJICKLUU.

[Tosi0BO€ pa3MHOKEHHE, €T0 OTIUYUS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. [Iporecchl, MpOUCXOASIIME HA CTAAUAX MEHO03a.
[loBenenue xpomocoM B Mmenose. Kpoccunrosep. buonornueckuii CMbICIT U
3Ha4YEHUEe Meno3a.

["amerorene3 — mpouecc 0Opa3oBaHUSI MOJOBBIX KJIETOK Y YKUBOTHBIX.
[losioBbIE K€€3BI: CEMEHHUKUA U AMYHUKU. OOpa3zoBaHHE U Pa3BUTHE IMOJIOBBIX
KJIETOK — ramer (Crepmaro30ujl, SUICKICTKAa) — CIEPMATOreHe3 U OBOTCHES.
OCOOEHHOCTH CTpOEHUS SIULEKIETOK U CcrepMaTo30uaoB. OII0/10TBOPEHUE.
[lapTeHoreunes.

NunuBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHAIbHOE pa3BUTHE
(aMOpuorene3). Jtanbl SMOPUOHAILHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpynsanus, opraHoreHe3. [loctamOpuonanbHoe pasButue. Tumbl
NOCTAMOPHUOHATILHOTO Pa3BUTHS: MpsIMOE, HempsiMoe (JIMYuHO4YHOE). BrumsHue
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Cpeabl HA pa3BUTHE OPTaHU3MOB, (PAaKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pazButne pacteHuil. OHTOTE€HE3 LBETKOBOTO PACTEHHUS: CTPOCHHE
CEMEHH, CTaJIUU PA3BUTHUA.

JdemMoHcTpanuu:

Tabmuupl ¥ cxeMbl: «POpMBI Pa3MHOXKEHHUSI OPTraHU3MOBY», «JIBOMHOE
OIUIOJOTBOPEHHUE y LBETKOBBIX pacTeHu», «BereratmBHOE pa3MHOKEHUE
pactenuit», «J/lenenune «knerku Oaktepuity, «CTpOEHHE TOJOBBIX KJIETOKY,
«Ctpoenue xpoMocombl», «Kiterounbli Mk, «Pemmkarusa JTHKY, «Muto3sy,
«Menos», «lIpsimoe u Henpsimoe pa3BUTHE», «'aMEeTOreHe3 y MIIEKONUTAIOIIUX U
yenoBeka», « OCHOBHbBIE CTaJIU OHTOTEHE3 .

O6opynoBaHue:  MHUKPOCKON,  MHKpompenaparel  «CriepMaTo30Huibl
MJIEKOTIUTAIOLIETO», «SHlekneTka MilekonuTaromeroy, «Kapuokrnnes B kieTkax
KOpEIIKa JIyKa», MarHUTHas MOJeNib-aniuiuKauus «JleneHue KIeTKWw», MOJIeNb
JTHK, Mo nens metaazHON XpOMOCOMBI.

JlabopaTopHble M IpaKTHYEeCKHE PA0OTHI:

Jlabopatopnas pabota Ne 3. «HabmogeHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIPENaparax».

Jlaboparopuas padota No 4. «V3yueHue CTpOEHHUS MOJOBBIX KIETOK Ha
FOTOBBIX MUKpOMpEnapaTaxy.

Tema 6. Hacie1cTBEeHHOCTH U K3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum renetuku. ctopust pa3BUTHs TeHETUKU. PoJib nuronorun
U SMOPHUOJIOTUM B CTAHOBJICHUM T'E€HETHKU. BKiajg poCCUUCKHX U 3apyOe’KHBIX
VU4E€HBIX B PAa3BUTHE TE€HETUKU. MeToabl TEHETUKU (TUOPUI0JIOTHUUECKUM,
IIUTOTCHETUYECKUM, MOJIEKYJIIPHO-TeHEeTUYeCKHil). (OCHOBHbIE TI'€HETUYECKHE
MOHATHUSA. [ 'eHeTHnUecKass CUMBOJIMKA, UCTIOJIb3yEMasi B CXEMaX CKPEIIUBaHUN.

3aKOHOMEPHOCTH HACJIEAOBAHUS PU3HAKOB, YCTaHOBJICHHbIC ['. Menpaenem.
MonorubpugHoe CckpeumBaHde. 3aKOH €IMHOOOpa3us THOPUAOB TEPBOIO
nokoJsieHus. [IpaBuino noMuHUpOBaHUs. 3aKOH pacICIUICHU NPU3HAKOB. [ unoresa
4uCTOTHI rameT. [ToJTHOe ¥ HEMOJTHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpemmBaHue. 3aKOH  HE3aBUCHMOTO  HACJIeOBaHUS
npu3HaKkoB. [luToreHeTMyeckrue  OCHOBBI  JUTHOPUIHOTO  CKPEUIMBAHUSL
AHanmu3upyrolee ckpeirBanue. Mcnoab30BaHNEe aHATM3UPYIOLIETO CKPEIIMBAHUS
JIJIS1 OTIpEJIeTICHUS TEHOTHUIIA 0COOU.

CuerieHHOE€ HacnienoBanue npusHakoB. Pabota T. Moprana o cuernyieHHOMY
HaCJIEJI0BaHUIO reHOB. HapyllieHne clueryieHus: FTeHOB B pE3yJIbTaTe KpOCCUHIOBEpa.

XpoMOCOMHas TEOPUS HACJIEACTBEHHOCTH. | eHETHUECKUE KapThl.
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['eneruka moia. XpoOMOCOMHOE ONpeeNieHUE MoJia. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBL. ['OMOraMeTrHele W TreTeporaMmeTrHoie OpraHu3Mbl. HacnemoBanwue
ITPU3HAKOB, CLEIUIEHHBIX C TTOJIOM.

N3MeHunBOCTh. BUbl ”3MEHYNBOCTH: HEHACIICACTBEHHAS U HACJICICTBECHHASL.
Pons cpeapl B HEHACHEACTBEHHOM  M3MEHYHMBOCTH.  XapaKTEPHUCTHKA
MO IU(PUKAITMOHHON M3MEHUYMBOCTH. BaprallmOHHBIN PsIJT M BApHAIIMOHHAS KPUBasl.
Hopwma peaknnn npusnaka. KosmuecTBEHHbIE M KAYECTBEHHbBIE NMPU3HAKA U X
HOopMa peakiun. CBONCTBa MOIU(UKAITMOHHO N H3MEHIUBOCTH.

HacnenctBeHHasi, uaM TEHOTUIIMYECKas, W3MEHUMBOCTh. KomOWHaTHBHAs
W3MEHUYMBOCTh. Meli03 © TI0JIOBOM TMPOIECC — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTarimoHHasi ”3MEHYMBOCTh. Kiaccudukaims MmyTaimii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYMHBI MyTaluil. MyTareHHsle (haKTOpBbL.
3aKOH TOMOJIOTUYE€CKUX PSJI0B B HaceAcTBeHHOM u3meHunBocT H. 1. BaBunoga.

BHesinepHas HacneICTBEHHOCTh U U3MEHYUBOCTb.

['eneruka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbl T'€HETHKU
YyeJIOBEKa: TeHealoTnYeCKHi, OJIM3HEIIOBBIN, IIMTONEHETHYCCKIH, OMOXUMHUYECKHI,
MOJIEKYJISIPHO-T€HETUY €CKHIA. CoBpemeHHOEe OIpEeIETICHUE TE€HOTHUIIA:
MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[M[IP-ananu3a. HacneacTBeHHbIE 3a00JeBaHMSA 4YeEJIOBEKAa: TI'E€HHBIC OOJC3HU,
00JIE3HH C HACJEACTBEHHOW MNPEAPacIooKEHHOCTbIO, XpPOMOCOMHBIE 0O0JIE3 HU.
Comarnueckne u reHeparuBHble MyTanuu. CTBONOBBIE KIETKU. [IpuHIMIBI
3710pOBOIo 00pasa *KU3HU, TUATHOCTUKH, MPO(PUIAKTUKHN U JICUECHUS T€HETUYECKUX
0oJsie3Hel. MeauKO-reHEeTUYECKOEe KOHCYJIbTUPOBAHUE. 3HAUCHHE MEIUIIMHCKOU
TEHETUKHU B MPEIOTBPAIICHUH U JICUCHUU I'EHETUYECKUX 3a00JIEBAaHUI YEJIOBEKA.

JdemMoHcTpanuu:

[Hoptpersl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmuibl ¥ cxembl: K MOHOTHOPUIHOE CKPEIMBAHUE U €70 IIUTOTCHETUY €CKast
OCHOBa», «3aKOH paCUICTUICHHS ¥ €r0 [IMTOT€HETUYECKAsi OCHOBA», « 3aKOH YU CTOTHI
rame», «JlurudbpunHoe ckpenmpanuey, «L [urosorunyeckue 0OCHOBBI JTUTHUOPHTHOTO
CKpelmBaHusy, «Meno3», « B3anuMo1eliCTBUE AJUIENbHBIX TEHOBY, «I eHeTnueckue
KapThl PAaCTEHUM, )KUBOTHBIX U YEIOBEKa», «['eHeTnka noyia», «3aKOHOMEPHOCTU
HACJIEJIOBaHUs, CIEIUICHHOTO C TOJoOM», «KapruoTurbl 4enoBeKa U KUBOTHBIXY,
«Buabl u3mMeHunBOCTHY, «MoaudukalMoHHass U3MEHYUBOCThY, «HacnemoBanuve
pesyc-dakropay, «I'eHeTHKa rpyIin KpoBu», « MyTallMOHHAsI U3MEHYHUBOCTHY.

OOGopynoBaHue: MOJEIU-AMIUIUKAIUA «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemnonnoe poMuHupoBanue», «JurubpumHoe ckpeumBanue», «llepekpéct
XpOMOCOMY, MUKPOCKOIT U MUKpoOTIpenapar «pozoduna» (Hopma, myTtaruu Gopmbl
KPBUIbEB U OKpacku Temna), repoapuii «I'opox moceBHOW».
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JlabopaTopHbie M IpaKTHYEeCKHE PA0OTHI:

Jlaboparopnas pa6ota Ne 5. «V3yuenue pe3yabTaTOB MOHOTUOPHUIHOTO U
TUTHOPUAHOTO CKPEUIMBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOTIpENaparax.

Jlaboparopnas padota Ne 6. «M3yuenue MoaudpukaimoHHON U3MEHIUBOCTH,
MOCTPOCHUE BAPUALIMOHHOTO PsiJia U BAPUALIMOHHOM KPUBOW.

Jlaboparopnas pabota Ne 7. « AHamm3 MyTauuid y Ap030¢HIbl HA TOTOBBIX
MUKpOIIpenaparax.

[Mpaktrueckass pabora Ne 2. «CocTaBneHne M aHaIM3 POJIOCIIOBHBIX
YEIIOBEKAY.

Tema 7. Cennexkuusi opranu3mMoB. OCHOBbI 0MOTEXHOIOT HH.

Cenekus Kak Hayka M MPOLECC. 3apOKIAECHUE CENEKIMU U JOMECTUKALMS.
VYuenne H. . BaBuioBa o HeHTpax NpOUCXOKIAEHUS U MHOTO0OPa3usl KyJIbTypHBIX
pactenuil. LleHTpbl NpOUCX0XKAEHNS TOMAIIHUX )KUBOTHBIX. COPT, HOPOAA, IUTAMM.

CoBpeMeHHbIE METOIbI CeNeKIui. MaccoBbIii U UHAUBHUIYaIbHBIA OTOOPHI B
CENEKIIMM pPAcTeHMH U KUBOTHBIX. OILIEHKa 3KCTepbepa. BIM3kopoacTBeHHOE
CKpeumBaHue — HHOpuAMHr. Yucrtas nuHUs. CKpelMBAaHWE YMCTHIX JIMHUM.
['erepo3uc, wim rudbpuaHas cuia. HepoacTBeHHOE CKpElMBaHUE — ayTOPUIMHT.
Otnanénnas rudpunuzanus u e€ ycrnexu. FICKyCCTBEHHbBIN MyTareHe3 v MoJlydeHue
MOJIMIUIOUIOB. J{0CTHXKEHHNSI CENEKIIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOP TAaHU3MOB.

buoTexHonorusa Kak OTpaciie NPOU3BOJACTBA. ['€HHas MHXKEHepHs. DTaribl
co3nanus pexkomOuHaHnTtHOM J[HK wu TpaHcrenHbix opranu3moB. Kierounas
uHxeHepus. Kiierounele KyiabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTCHMIA
KnoHnpoBaHue BBICOKONPOIYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Oxojornueckue W dtudeckue  mnpodsiembl. ['MO  —  reHeThuecku
MO TU(PUITIPOBAHHBIC OPTAHU3MBIL.
JlemoHCcTpanuu:

[loptpersl: H. U. BaBwios, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuupl 1 cxembl: Kapta «LIeHTpBI MPOUCXOXKIEHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuil», «I[lopoibl JOMalHUX KUBOTHBIX», « COpTa KyJIbTYpPHBIX
pactenuity, «Otnanéunas rudbpuauzanus», «Padore akagemuka M. @. MBaHoBay,
«ITomrmmonaus», «OObekThl OuoTexXHOJOTHM», «KieTouHble KyJabTypbl U
KIIOHUPOBaHKE», « KOHCTpyHpoOBaHue 1 IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJISKU TJI0JI0B U KOPHEIUIOA0B AUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHuit, repoapuit « CenbCKOX03IMCTBEHHBIC PACTCHUS .

JlabopaTopHblie M IPaKTHYECKHE PA0OTHI:

Oxckypcusi « OCHOBHBIE METOJbl M JOCTHUXKEHUSA CENEKIUHW PACTEHUU H
YKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
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COPTOUCTIBITATEIIPHBIM  y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JabopaTopuro
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA).

11 KJIACC

Tema 1. DBOJIOIMOHHAS OHOJIOTHS.

[Ipennocelikn BO3HUKHOBEHUS JBOJIIOLIMOHHOW TEOPHUU. DBOJIOLMOHHASA
Teopusi U €€ MecTo B OMoJjoruu. BiusiHue 3BOJIIOLMOHHON TEOPUM HA Pa3BUTHE
OHMOJIOTUU U APYTUX HAYK.

CeuzerenbcTBa 3BooUMU. [laseoHTONMOTHUYECKHE: TOCIEI0BATENBHOCTD
NOSIBJICHUS BHJIOB B TMAJCOHTOJIOTMUECKOW JIETOMHCH, TNepexoaHble (HOPMBL
buoreorpaduueckue: cxo1cTBO U paznuyue ¢ayH u (Gpaop MaTeprKoB U OCTPOBOB.

OMOpHOIOTHYECKUE: CXOJACTBA W Pa3IW4yusi SMOPHOHOB Pa3HBIX BHJOB
NO3BOHOYHBIX. CpaBHUTENLHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYIMMEHTapHbIE OPTaHbl, aTaBU3Mbl. MOJEKYISIPHO -OMOXUMUYECKHE: CXOCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTEW Yy BCEX
OpPTaHU3MOB.

OBomounoHHas teopus Y. JlapBuna. Ilpennocpuiku BO3HUKHOBEHUSA
JapBUHU3MA. J[BWKyIIME CWIbl 3BOJIIOUMU BHIOB 1o JlapBHHY (M30BITOYHOE
Pa3MHOKEHUE NIPU OTPAHUUYEHHOCTH PECYPCOB, HEONPEAEIEHHAsT U3MEHUYNBOCTD,
0opb0a 3a cylecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3BooIMHN (CTO) 1 €€ 0CHOBHBIE TIOJIOKEHHUS.

MukposBosronus. [Tomynsuus Kak equHUIa BUa U BOJIIOLIHH.

JBrxyime cuibl ((akTopbl) SBOJIOLUUU BUAOB B NpHUpPOJie. MyTallmOHHBIN
IpolecC U KOMOMHATHBHAA WU3MEHYMBOCTh. llomynsiiMoOHHbIE BOJMHBI U Apeiid
reHoB. M3omsuus u Murpanus.

EctectBeHHblld 0TOOp — Hampapisoommil  (akrop s3Bomonud. Popmel
€CTECTBEHHOT'0 0TOOpa.

[Iprcnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTarT 3BoJitouuu. llpumepsl
IPUCIIOCOONIEHUH Yy OpraHnu3MoB. ApoMOpP(O3bl U UANOATANITAIIH.

Bung u BunmooOpaszoBanme. Kputepunm Buga. OcHOBHble  (HOPMBI
BU1000pa3oBaHus: reorpaduueckoe, SK0JIOTHIeCcKoe.

MakposBosonusa. Popmbl  3BOJIIOLMU:  (DUIETUYECKAsA, JAUBEPTEHTHAs,
KOHBEpIreHTHas, napajvieabHas. HeoOpaTumMocCTh 3BOIOIUH.

[IpoucxoxaeHne OT HecHEMATU3UPOBaHHbBIX NpeakoB. [Iporpeccupytomas
criequanu3anvs. ATanTuBHAA paguausl.

JdemMoHcTpanuu:

[Toptpersr: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Miosuiep, A. H. CeBepiios.
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Tabmuie u cxembl: « Pa3BuTHE OpraHUYECKOTO MUpa Ha 3eMIie», «3apoIblir
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeomntepukc», «Dopmbl  OOprOBI  3a
cymecTBoBanue», « EcrecTBeHHBIM 0TOOPY», « MHOrOOOpa3ne COPTOB pacTECHUID,
«MHOrooOpa3sue  mopoa  JKMBOTHBIX»,  «llomymsanum»,  «MyTannoHHas
U3MEHUMBOCTHY», «ApoMopdoss», «anoanantammm», «OOIIas nereHepanus,
«IBmxynme cunbsl sBomonmMmn», «Kaprta-cxema wmapmpyra myremecTBus Y.
HNapsuna», «bopbsba 3a cymectBoBaHue», «lIpucmocob6IeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHNE , « IKOIOTHISCKOE BUA00OPA30OBAHUEY .

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPaCKH,
HaOOp TIOAOB M CeMsH, KoJuieKiusi «IIpuMepsl 3alMTHRIX MPUCTIOCOOTICHUHN y
KUBOTHBIX», MOJieNb « OCHOBHBIC HAMPAaBICHUS SBOJIOIUNY, 00bEMHAS MOJIETh
«CTpoeHHne roJI0BHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas kapta wMwupa, Koyuiekius «DopmMbl COXpaHHOCTH
MCKOIAEMBIX JKMBOTHBIX M pacTEHUiD», Moaenb anmumkauusa «llepexpécr
XpPOMOCOM, BIIAYKHBIE ITPENaparsl « Pa3zBuTre HACEKOMOTOY, « Pa3BUTHE JSTYIIKIY,
MUKporpenapar «Jpo3oduna» (Hopma, MyTariuu GopMbI KPBIIILEB U OKPACKH TEA).

JlaGopaTopHble U IpaKTHYECKUE PAa00THI:

JlaGopatopHas padota Ne 1. «CpaBHeHHE BUIOB MO MOP(OIOTUIECKOMY
KPUTEPUIO».

Jlaboparophas pabota Ne 2. «Onucanue npucnocoOJeHHOCTH OpraHu3ma u eé
OTHOCHUTEIIbHOTO XapaAKTEPAY.

Tema 2. BoO3HUKHOBEHME U pa3BUTHE )KM3HHM Ha 3eM.1e.

JloHay4yHbIE TIPEACTABICHUS O 3apPOXKACHUM XKU3HHU. HaydHble TUIIOTE3BI
BO3HUKHOBEHHUSI JKM3HM Ha 3emiie: a0uOreHe3 W MaHCnepMusa. XUMUYecKas
ABOMIONMS. AOHOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHUYECKUX.
DKCNEPUMEHTAIBLHOE MOATBEPKICHUE XUMUUECKOU 3BOIOLMU. HavanbsHbIe Tamnsl
ounosornueckoit Bomonuu. I'unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHUE MPOTOKIECTKU. [lepBbhle KIIETKM M WX 3BOJIOLMSL.
DopMHUPOBAHKE OCHOBHBIX I'PYMI )KUBBIX OPTraHU3MOB.

Pa3Butue xu3Hu Ha 3emiie 1o 3pam U nepuogaM. Karapxei. Apxeickas u
npoTtepo3oiickast 3pbl. llaneo3oiickas spa u €€ mnNepuoabl: KEeMOPUIUCKUA,
OPIOBUKCKHM, CUITYPUHUCKHUM, JEBOHCKHUI, KAMEHHOYT OJIbHBIW, IEPMC KUH.

Me3o030MCKasi 3pa U €€ NepUuoabl: TPUACOBBIN, FOPCKUN, METIOBOM.

KaiiHo3olickass 2pa W €€ TMEepHOABl: MAJCOTEHOBBIM, HEOTECHOBBIN,
AHTPONOTEHOBBIU.

XapakTepucTUKa KIMMara M Te0JIOTMYECKUX mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMM PACTUTENILHOTO M JKMBOTHOrO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [losiBJIeHHE, paclBET U BEIMUPAHUE IPYIII )KUBBIX OPTaHU3MOB.
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Cucrtema OpraHMyeckoro Mupa KakK OTpakeHue 3BoonuU. OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIITHl OPTAaHU3MOB.

DBomoNHs YenoBeKa. AHTPOTIONOTHS KaK HayKa. Pa3BuTuHe mpencTaBieHui o
NPOUCXOXKIECHUN dYeloBeKa. MeTonbl m3ydeHusi aHTpomnoreHeza. CxoicTBa u
pazInyus 4eIoBeKa U JKUBOTHBIX. CHCTEMAaTHUYECKOE MOJIOKEHHE YETOBEKA.

JIBrxymme cuibl (pakTophl) aHTpornoreHe3a. HacneacTBeHHas ”3MEHYHUBOCTD
U ecTecTBeHHBI 0TOOp. OOImECTBEHHBIM 00pa3 KU3HU, M3TOTOBJICHUE OPYAUN
TpyJa, MBIIIUICHUE, PEUb.

OCHOBHBIE CTaJIUM ¥ BETBH HBOJIIOLMM YEIOBEKA: aBCTpAIONUTEKH, UenoBek
ymenbii, YenoBek npsAMOXOASAMKA, YenOBEK HEAHAEPTAILCKUM, YenoBek
pazymHbiid. Haxonku uckomaeMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHUS, 00JacTb
pacnpocTpaHeHusi, 00bEM roJI0BHOT'O MO3Ta, 00pa3 KU3HU, OPYAHS.

Yenoseueckue pacbl. OCHOBHbIe OOJIBIIME  pachl:  €BPOIEOUTHAS
(eBpasmiicKas), HErpo-aBCTpalIOWJHAs  (dKBATOpHAIbHAs),  MOHIOJIOUAHAA
(a3marcko-amepuKaHcKas). UepTel  NPUCHOCOOJEHHOCTH  NPENCTABUTENEH
YEJIOBEYECKUX pac K YCJIOBUSAM CYHIECTBOBaHMs. EIMHCTBO 4YEIOBEYECKHX pac.
Kputnka pacuzma.

JleMoOHCTpaUM:

[Hoptpersr: @. Penn, JI. Ilactep, A. . Onapun, C. Muwuiep, I'. FOpu, Y.
apBuH.

Tabmnel 1 cxembl: «Bo3nmkHOBeHHE COJIHEYHOM CHUCTEMBI», «Pa3BuTHe
opraHmdyeckoro mupa», «PacturenbHas kietka», «KHMBOTHas  KIETKa»,
«IIpokapuotnueckas kierka», «COBpeMEHHas CUCTEMa OPTaHUYECKOTO MUPA»,
«CpaBHEHHE aHATOMHUYECKUX YEPT CTPOCHHUS YEIOBEKAa M YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJOTMUECKMX HAXOJOK IPEIKOB
COBPEMEHHOTO 4eloBeKa», «JlpeBHelnme moan», «/IpeBHue moan», «llepsbie
COBpEMEHHBIE IoAN», « HenmoBeueckue pach».

OGopynoBanue:  mynsiku  «lIpoucxoxkaenue  yenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHAepTaldblla, KPOMAHbOHIA), CIENKH WU
U300paKEHUs] KaMEHHBIX OPYIMHA TMEepPBOOBITHOTO 4eNoBEKa (KaMHH-YOMIEpHI,
pyowna, ckpebna), TeOXpoOHOJIOTHYECKass Talbiuia, KoJulekius «DopMel
COXPaHHOCTHU UCKOTIAEMBbIX 5KUBOTHBIX U PACTEHUID.

JlabopaTopHblie M IPaKTHYECKHE PA0OTHI:

[Ipaktrueckas padorta Ne 1. «M3ydyeHne nckonmaeMblX OCTATKOB PAaCTEHUH U
KUBOTHBIX B KOJUICKLIUSX).

DKCKypcus «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WM KpaeBeUECKU My3elt).

Tema 3. Opranu3Mbl 4 OKPY-KAIOIIAS Cpea.
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DKOJIOTHUS KaK HayKa. 3a/laqu U pa3 eibl SKOJOTHH. MeToabl 9KOJIOTHYECKUX
UCCIIETIOBAHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAS, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

DOxonornueckue (akTopel. Kmaccubukanus 5SKOJIOTHYECKHX (PAKTOPOB:
abnoTudyeckne, OWMOTHUECKHE W aHTPOIMOreHHbICe. JIeCTBHE HSKOJOTHYECKUX
(hakTOpOB HA OPTAHU3MBI.

AbuoTtnueckue (HakTOphI: CBET, TEMIIEPATYPa, BIAKHOCTH. POTOMEPHOIUZM.
[lpucnocoOnenuss oOpraHu3MoB K  JCUCTBUIO  a0MOTHYECKHUX  (DaKTOPOB.
buonorudeckue puTMBL.

buotnueckue hakropsl. Bumbl 6MOTHYECKUX B3aUMOICHCTBUI: KOHKYPEHIIHS,
XUIHAYECTBO, cMMOM03 U ero Qopmel. Ilapazutusm, koomneparus, MyTyalu3M,
KOMMEHCaIM3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTpaTU3M.
3HaueHne OMOTHYECKHUX B3aUMOJEWUCTBUN [JIsI CYHIECTBOBAHUS OPTaHU3MOB B
OPHUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTHKH momyiasiuud. OCHOBHBIE IOKa3aTelu
HOMYJSILIMU: YHUCJIEHHOCTb, IUIOTHOCTb, POXKIAAEMOCTh, CMEPTHOCTb, HPHUPOCT,
mMurpanus. JJuHaMmKka 4ucIeHHOCTH MOMYJISIIUK U €€ PeryJIsiiusl.

JleMoOHCTpaUM:

[TopTpetsl: A. 'ymb6onbar, K. ®@. Pynbe, 3. I'ekkensb.

Tabmuuer u cxembl: kapta «IIpupoansie 30HbI 3emmmn», «Cpeabl 0OUTaHUSA
opranu3MoBy, «®Dortonepuoamsm», «llomymsium», «3aKOHOMEPHOCTH POCTA
YUCJIEHHOCTH MOMYJSIIUY UHDY30pUH-Ty(penbkm», «[lumessie nemmy.

JlaGopaTopHble U IpaKTHYECKUE PA00THI:

Jlabopartopnas padora Ne 3. «Mopdonoruueckrue 0COOCHHOCTH pacTeHUH U3
Pa3HbIX MECT OOUTAHUS.

Jlaboparopnas padoTta Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Mpaktuueckas padora Ne 2. «IloacuéT MIO0THOCTH MOMYISAIUI pa3HBIX BUIOB
pacTeHUn.

Tema 4. CooOmecTBa M 3K0J10rH4eCKHE CUCTEMBbI.

Coo0mecTBO opranu3MoB — OuoueHo3. CTpYKTypbl OHOLIEHO3a: BUIOBA,
MpPOCTpaHCTBEHHAs, Tpoduueckas (nuieBas). Bunbl-momuHantel. CBS3U B
OMOI1IeHO3E.

Oxonoruueckue cuctembl (3kocucteMbl). llonste 00 »skocucTeme u
ouoreorneHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTHI JKOCUCTEMBI: MPOJIYIICHTHI,
KOHCYMEHTBI, peAyIIeHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) ypoBHU 3KocucTeMBI. [IuieBsie 1ienu u cetu. OCHOBHbIE
MoKa3zareiad SKOCUCTEMBbl: OuMomacca, MPOJyKUUs. DKOJOTHYECKUE MUPAMUJIBI:
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NPOAYKIIMUA, YHUCJICHHOCTH, OuomMacchl. CBOWCTBA JKOCUCTEM: YCTOWYHBOCTS,
camoperysinus, pazButue. CyKieccus.

[IpupoaHbIe IKOCUCTEMBI. DKOCUCTEMBI 03EpP U pPeK. DKOCHUCTEMA XBOWHOTO
WIN AP OKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  DKOCHCTEMBI.  ATPOIKOCHCTEMBL  YPOOIKOCHCTEMBI.
bronornueckoe u X03sMCTBEHHOE 3HAUEHUE arpO3KOCUCTEM B YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akTop ycTounBOCTH 3KOocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3Ho00pa3us Ha 3emiie.

Yuaenne B. U. Bepnaackoro o 6uocdepe. ['panuiipl, cocTaB U CTPYKTypa
ounocgepsl. Kuoe BemectBo W ero ¢yHkuuu. OcoOEHHOCTH Ouochepbl Kak
rno6anbHOM 3KocHucTeMbl. J[MHamMuueckoe paBHOBecue M oOOpaTHas CBs3b B
ounocdepe.

KpyroBopotsl BeliecTs 1 OMOre0XMMHYECKHE LIUKIIBI 3JIEMEHTOB (YIJIepo/ia,
a30Ta). 30HabHOCTH Onocdeprl. OCHOBHBIE OUOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emmn. AHTPOTIOTEHHBIE U3MEHEHHUs B Orocdepe.
['1oGanbHbIE SKOJIOTUYECKHUE ITPOOTIEMBI.

CocyuiecTBoBaHUE NPUPOABI U uenoBedecTBa. CoxpaHeHre OnopazHooOpazus
KaKk OCHOBa yCTOM4YMBOCTH Oumocheprl. OCHOBA palMOHAILHOIO YHpPaBJICHUS
IPUPOJHBIMU PECYPCAMHU U UX UCIIOJIb30BaHUE. JOCTHKEHUS OMOJIOTHH U OXpaHa
IPUPOJIBIL.

JleMoHCcTpanum:

[Toptpersr: A. [Ix. Tencnn, B. H. Cykaués, B. UI. Bepraackuii.

Tabmuuel n cxemsl: «Ilumessie nenm», «bUOLIEHO3: COCTaB U CTP YKTypay»,
«IIpupoausie coobmectBa», «llenn nuranus», «IKOJIOTHYECKAs MHUPAMUIDY,
«buocdepa u yenoBek», « IKOCUCTEMA HIMPOKOJIUCTBEHHOTO JIeCca», « IKOCUCTEMA
XBOWHOro jeca», «buoueHo3 Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPOIIOT€HHbIE BO3ICUCTBUS Ha IPUPO1Y», « BaxkHelIIe HCTOUHHUKH 3arpsi3HEHUs
BO3JyXa U T'PYHTOBBIX BOJ», «IlouBa — BaxHeimas cocTtasisoas ouocdepbn,
«®aktopel  gerpamaumu  mouB», «llapHukoBeiii  dPdext»,  «DakTOpbHI
PaIuOaKTUBHOTO 3arps3HeHusi Ouocdepb», «OOImE@As cTpykTypa Ouochepbd,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH OuOChHeps»,
«KpyroBoport yriaepoaa B 6uocdepe», « Kpyropopor a3oTa B mpupoe».

OOGopynoBaHue: MoJeb-anIumKaius « TunuaHeie OMOIIEHO3b», repoapuit
«PactutenpHble coo01IecTBay, KoUieKun «bruoneHos3y», « Bpeaurenu BaxHeHmx
CENbCKOX03AMCTBEHHBIX KYJIbTYp», FepOapuu U KOJUIEKIIMK PACTEHUM U dKUBOTHBIX,
NpUHAJISKAIME K Pa3HBIM SKOJIOTMYECKUM pYIIaM oJHOTo Bua, KpacHast kaura
Poccuiickoit ®enepanu, H300pakeHUS] OXpaHSIEMBbIX BHJIOB pPAacTEeHUU U
KUBOTHBIX.
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[UDTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 11O
BMOJIOITN HA  BA3OBOM VPOBHE CPEAHEI'O  OBHIEI'O
OBPA30OBAHUA

Cormacio ®I'OC COO, ycrtaHaBiMBaKTCs TpeOOBaHUS K pe3yjbTaraMm
OCBOCHMs OOydYaroIIMMHUCS IPOrpaMM CpEAHEero oOmero o0pa3oBaHUs:
JMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pE3yIbTATOB OCBOCHUS IpeaMera «buosorus»
BBIJICTICHBI CJICYIONINE COCTABJISIIONINE: OCO3HAHNE 00YJArOIMMUCS POCCHHCKON
rPaXJaHCKOW UJEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSI TEILHOCTH
U CaMOOINPEACICHNUI0, HAIMYMEe MOTHUBAIMM K OOyYEHHIO OHMOJIOTHH,
IIeJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHHX YOCKICHMM JUYHOCTA HA OCHOBE
KITIOUEBBIX IICHHOCTEH M HCTOPUYECKUX TPAAMIMN Pa3BUTHS OHOJOTHUYECKOTO
3HaHMS, TOTOBHOCTh M CITOCOOHOCTh OOYJAIONMXCSI PYKOBOJACTBOBATHCS B CBOECH
JEeATEIIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, TMPUCYIIMMHU CUCTEME
Omosornyeckoro oOpa3oBaHUs, HAIMYHUE JKOJOTHYECKOTO IMPABOCO3HAHUS,
CITOCOOHOCTH CTAaBUTH IEJTM U CTPOUTD )KU3HCHHBIE IJIAHBI.

JInuHOCTHBIE pe3yybTaThl OCBOEHUS MpeaMeTa «bruoaorus» JOCTUTatOTCs B
CIMHCTBE Y4YE€OHOW ¥ BOCIHUTATEILHOW JEATEIbHOCTH B COOTBETCTBHU C
TPAIULIMOHHBIMU POCCUIUCKUMH COLMOKYIbTYPHBIMH, HCTOPUUECKUMHU U TYXOBHO -
HPaBCTBEHHBIMHU IIEHHOCTSIMH, TPUHSATHIMA B OOIIECTBE MpaBUJIAaMHU W HOpPMaMU
MOBEJICHUS W CIOCOOCTBYIOT IIpoOIleccaM CaMOITO3HAHWS, CaMOBOCITUTAHUS W
CaMOpPa3BUTHUSI, PA3BUTHUS BHYTPEHHEW TO3UIMM JIMYHOCTH, NATPUOTU3MA,
YBOKCHUSI K 3aKOHY U MPABOMOPSJIKY, UEIIOBEKY TPy/Aa U CTapILIEMy MOKOJICHHUIO,
B3aMHOTO YBaXEHHUS, OCPEKHOTO OTHOIICHHWS K KYyJbTYpHOMY HACJICIHIO W
TPAAUIKASIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickon Penepannu, Opupoae u
OKpY’Karollleu Cpeie.

JIuaHOCTHBIE pE3yabTaThl OCBOEHUS ydeOHOoro mpeamera «buosorusp
JOJDKHBI OTPakKaTh TOTOBHOCTH U CITOCOOHOCTH 00yYarOIIUXCs PYKOBOCTBOBATHCS
chopmMupoBaHHON BHYTpPEHHEH IMO3WIMEH JHMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpPUCHTAIMKA, TIO3UTHBHBIX BHYTPCHHHX YOCGKICHHHA, COOTBETCTBYIOIINX
TPAJULIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PaCIIMPEHUE >KU3HEHHOTO
OIBITA M OMBITA JICATEILHOCTH B MPOILIECCE peaTu3allii OCHOBHBIX HAIIPABJICHUN
BOCIMTATEILHOM AESITEIbHOCTH, B TOM YHCJIC B UaCTH:

1) rpa:kIaHCKOT0 BOCIIMTAHNA:

c(hopMHUPOBAHHOCTH IPAXKTAHCKOM MO3UITUU OO YJArOIIEr0Cs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJICHA POCCHUICKOr0 00111eCTBa;
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OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MPaB 1 00s3aHHOCTEHN, yBaKEHUE 3aKOHA
Y TIPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM NI TEIHHOCTH TP CO3IaHUH YIEOHBIX
MPOEKTOB, pEIICHUU YYEOHBIX U T[MO3HABATEIbHBIX 3a/ad, BBINIOJHECHUN
OMOJIOTHUECKUX SKCTIEPUMEHTOB;

CITOCOOHOCTh OMPEACIATh COOCTBEHHYIO TO3WIMIO 110 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM )KU3HU U OOBSICHATS €€;

YMEHHUE YYHUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOIUMOCTb KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIFOJIeH C Pa3HBIMU YOKICHUSIMU, KyJIbTYPHBIMU IEHHOCTSIMU U
COLIMAIbHBIM ITOJIOKEHUEM;

FOTOBHOCTh K COTPYOHHYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHUSA
y4eOHbIX, TIO3HABATEJIbHBIX M HCCJEIOBATENLCKUX 3a/lady, YBAKUTEIHHOTO
OTHOIICHUS K MHEHHIO OIMOHEHTOB MPU OOCYXICHUH CTOPHBIX BOTIPOCOB
OMOJIOTHYECKOTO COCPIKAHMS;

TOTOBHOCTH K T'YMAaHUTAPHOU U BOJIOHTEPCKOM AEATENLHOCTH;

2) MIaTPMOTHY€CKOIr0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH POCCUNUCKOM IPak1aHCKON UACHTUYHOCTH, IATPUOTHU3MA,
YBaXXEHHUS K CBOEMY HApOJ1y, YyBCTBA OTBETCTBEHHOCTH niepe PonHoM, ropaoctv
3a CBOM Kpail, cBOIO PonuHy, CBOU SI3bIK M KYJbTYpPY, MPOIUIOE U HACTOSAIIEE
MHOTOHAIMOHAILHOT O Hapoaa Poccuu;

LIEHHOCTHOE€ OTHOIICHUE K MMPUPOJHOMY HACJICIUIO U TAMATHUKAM TIPUPOPI,
JTOoCTUAREHNAM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUMCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OUOJOTHM, MOHMUMAaHUS 3HAYEHUs OWOJIOTUM B TIO3HAHUM 3aKOHOB
MIPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

ujelHas yoexxJIEHHOCTh, TOTOBHOCTh K CIyXeHHI0 U 3anmre (OTedyecTna,
OTBETCTBEHHOCTH 32 €ro CYAL0Y;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

O0CO3HAHUE AYXOBHBIX ICHHOCTEN pOCCUKCKOI0 HAPO1a;

c(hopMuPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSACH HA MOPATbHO -HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYHUBOTO Oy TyIIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHATUA LEHHOCTEHW CEMEUMHOW JKWU3HU B COOTBETCTBUU C
TpaguIUsIMU Hapo 0B Poccuu;

4) 3cTeTHYECKOIr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO W
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPYAa, 0OIIECTBEHHBIX OTHOIICHUI;
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MOHMMAHUE SMOIMOHAIILHOTO BO3/1I€MUCTBUS )KUBOU IPUPO/IbI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHUIO B PAa3HbIX BUAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH KAYE€CTBA TBOPUYECKOM TMUHOCTH;

5) ¢u3uuyeckoro BocnuTaHus, (POPMHUPOBAHUS KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOTO 0J1AT ONOJIy UM SI:

MOHUMAaHWE U pean3aliys 3710pOBOro u 6€30macHoro 00pasa Ku3HH (310pOBOE
nUTaHue, COOIII0CHNE TUTUEHUY €CKUX ITPABUII M1 HOPM, COATaHCUPOBAHHBIN PEXUM
3aHATHM ©W  OTAbIXa, perymsipHas ¢u3nueckas aKTUBHOCTH), OEpEXHOro,
OTBETCTBEHHOT'O M KOMIETEHTHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PU3NUECKOMY U
NICUXUYECKOMY 310POBBIO;

MOHMMAHHUE [IEHHOCTH MpaBWl HHAUBUIYATLHOTO M  KOJUIEKTUBHOTO
0€301acHOr0 MOBEICHUS B CUTYALIUSX, YTPOKAIOIIMX 30POBBIO U )KU3HU JII0 1EH;

OCO3HAaHME MOCJEACTBUNA U HENPUATUS BPEAHBIX NPUBBIUEK (YHOTpPEOICHNUS
AJIKOT0JI51, HAPKOTUKOB, KypEHUS1 );

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTSH K TPYAY, OCO3HAHUE IEGHHOCTH MacTEPCTBA, TPYAOIIO0HE;

FOTOBHOCTh K AKTHBHOW JEATEIIbHOCTH TEXHOJOTUYECKOW M COLMAILHOU
HAIMpaBJIEHHOCTH, CTIOCOOHOCTh MHUIIMUPOBATh, INIAHUPOBATh M CAMOCTOSITENHHO
BBITIOJIHSTH TAKYIO JICSITEIbHOCTH;

MHTEpPEC K pa3inyHbIM cepam npodecCUOHATBHON ACSITENbHOCTH, YMEHHUE
COBEpUIATh OCO3HaHHBIM BbIOOpP Oynymed mnpodeccun U PeaM30BbIBATH
COOCTBEHHBIE )KU3HEHHbIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUI0 U CaMOOOpa30BaHUIO Ha
OPOTSIKEHUH BCEH )KU3HU;

7) 3K0JI0TU4€eCKOT0 BOCTIMTAHUS

HKOJIOTUYECKH LIENEeCO00Pa3HOE OTHOIIEHUE K IPUPO/I€ KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJOTHUECKON KyJIbTYphl: HPHOOpPETEHHE OIbITa
IUIAHUPOBAHUS TMOCTYNKOB M OLIEHKM MX BO3MOXKHBIX MOCJIEACTBUM I
OKPYKarollen Cpe/ibl;

OCO3HaHME I00ATbHOr0 XapakTepa 3KOJIOTHYECKUX MpoOiIeM U myTell Hux
pelieHust;

CIIOCOOHOCTh UCTIONIb30BaTh MPUOOPETAEMBbIE TPU U3yYE€HUU OMOJIOTUH 3HAHUS
M YMEHUS TpU pEUIeHUH npoOJieM, CBS3aHHBIX C  palMOHAIbHBIM
OPUPOJONONb30BaHUEM  (COOJIIOJIEHUE TpaBWJI  MOBEAEHUS B  MPUPOJE,
HANpAaBJICHHBIX HA COXpPAaHEHHE PAaBHOBECUS B JKOCHUCTEMAX, OXpaHy BHUJIOB,
AKOCHUCTEM, OnOoChephl);
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AKTUBHOE HENPHUATUE TEHCTBUM, TPUHOCSIIMX BPE OKPYKAOIIEH MPUPO THOU
cpene, yMeHHe MPOTHO3UPOBATH HEOMArOMPHUATHBIE IKOJIOTUIECKUE TTOCIIEICTBUS
MPEANTPUHUMAECMBIX IEUCTBUM U IPEIOTBPAILATH UX;

HAIMYHUE PA3BUTOTO SKOJOTUUECKOTO MBIIUIEHUS, SKOJIOTUYECKOUN KYIbTYPBI,
OTIbITa JEeATETbHOCTH HKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaThCSI UMM B TO3HABATEILHOM, KOMMYHUKATUBHOW U COLUAIbHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B ITPAKTUYECKOU IEATENBHOCTH SKOJIOTHIECKON
HaANpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO NO3HAHMS:

c(hopMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOM MPaKTUKWA, OCHOBAHHOTO Ha JIMAJIOTe
KYJIbTYp, CIOCOOCTBYIOIIIEI0 OCO3HAHUIO CBOETO MECTA B MOJIMKYJIbTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOW M YHUTATEIBCKOW KYJIbTYpbl Kak CpEACTBA
B3aUMOJCUCTBUS MEXKY JIFOAbMU U MIO3HAHUS MUPA,;

MOHUMAaHWE CHEMUPUKA OWOJIOTHMH KaK HAayKH, OCO3HaHUS €€ pOoJu B
GbopMUPOBAHUHN PANMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
MpEACTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIIOBEKA U
o01iecTBa, B IMO3HAHUU MNPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHud mnpoodIieM
COXPaHEHHUs IPUPOTHOTO PABHOBECHS;

yOSXKJIEHHOCTh B 3HAYUMOCTH OMOJIOTUU JJISi COBPEMEHHOUW NUBWIM3AIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUSL MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHUM, CIOCOOHBIX pEIIaTh PECYpCHBIE MPOOJEMbl  Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTeH BBIXOJA U3 TII00ATBHBIX IKOJOTHY €CKUX TPOOIIEM U
obecrieueHusi mepexoja K  YCTOMYMBOMY  Pa3BUTUIO, PalMOHAILHOMY
UCIIOJIb30BAaHUIO MPUPOJIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OWOJIOTUYECKUX 3HAHUM B IEISIX
MOBBIIIEHUST OOIIEeH KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOW TI'PAaMOTHOCTH, KakK
COCTaBHOM 4acTH (PYHKIIMOHAILHOW TPAMOTHOCTH 00y4YarOIMXcs, GopMUPYEMOt
NP U3y4EHUU OMOJIOTUH;

MMOHUMAaHUE CYIIHOCTU METOJ0B MO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIHOCOOHOCTH WCIIOJb30BaTh MOJIydaeMbl€ 3HAHUS U1 aHau3a U
00BSICHEHUS SBJICHUM OKPYKAIOIIET0 MUPA U MPOUCXOSIMX B HEM HU3MEHEHHUI,
yMEHHUE JieJlaTh OOOCHOBAaHHBIE 3aKIIOYEHHUSI HA OCHOBE Hay4dHbIX (DAKTOB U
MMEIOIIMXCS JAHHBIX C IENbI0 MTOJTYy4YEHUS JOCTOBEPHBIX BEIBOOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HMCIOJIb30BaTh OMOJOTHUUECKUE 3HAHUS JJIs
peleHus Mpo0JIeM B pealbHbBIX JKU3HEHHBIX CUTYAITUX;

OCO3HAaHWE I[IEHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO M UCCJIEIOBATENBCKYIO AEATEIbHOCTh UHANBUAYAIILHO U B TPYIIIIE;
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TOTOBHOCTh M  CIIOCOOHOCTH K  HEOPEPBIBHOMY OOpa30oBaHHUIO U
caM000pa30BaHMI0, K aKTUBHOMY TOJIyYEHHIO HOBBIX 3HAHWHM IO OHWOJIOTHH B
COOTBETCTBUU C )KU3HECHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHUS ydeOHOTO mpeameTra «buomorusn
BKIIFOYAIOT: 3HA4YMMbIC JUI1 (POPMHUPOBAHHS MHPOBO33PEHHUS OOYUAIOIIUXCS
MEKIUCIUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHbIC MMOHATHS, OTPaKAIOIIHIC
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CIHEMUPUKY METOJOB TO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, YHEPTHUs, SBJICHUE, TPOIIECC,
cHUCTeMa, HAyIHBIN (PaKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPWU,
WCCIIeI0OBaHNE, HA0II0ICHHE, N3MEPEHHUE, SKCTISPUMEHT U IPYTUX ), YHUBEPCAITbHBIC
yueOHble JeHCTBUS (TO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYJSITUBHBIC),
obecrieunBaronme popmMupoBaHrue GyHKITMOHATLHON IPaMOTHOCTH U COIUATIbHOMN
KOMITCTCHIIMK ~ OOYJaroIMXcs, CIIOCOOHOCTh OOYYaronmxcs HCIOJIh30BaTh
OCBOCHHBIC MK IUCITUIUIMHAPHBIC, MUPOBO33PEHUYSCKIE 3HAHUS M YHUBEP CAJTbHbIC
y4eOHbIC ICUCTBUS B TTO3HABATEILHOM M COIMATIbHOM IIPAKTHKE.

MeranpenMeTHbie pe3ysbTaTbl OCBOSHHUS MPOTPaMMBbl CPETHET0 OOIIero
00pa3oBaHUs TOJHKHBI OTPAKATh:

OBiajeHHe  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HAaBaTeJbLHbIMH
NeUCTBUSIMMU:

1) 6a30Bble JIOrHUecKue AeiicTBUs:

CaMOCTOSTENIbHO  (OPMYJIMPOBaTh W aKTyaJIHM3UpPOBaTh  MPOOJIEMY,
paccMarpuBarh €€ BCECTOPOHHE;

WCIIOJIb30BaTh NMPH OCBOCHHHM 3HAHWK TMPHUEMBI JIOTHYECKOTO MBIIIIICHUS
(aHanm3a, cUHTE3a, CpaBHEHUS, KiaccupuKaum, 0000IIeHNs ), paCKPBIBaTh CMBICIT
OMOJIOTHYECKUX IMOHATHN (BBIACIIATH UX XapaKTepHBIC NMPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMU OHITHIMN);

OTpeNesITh e ASITENLHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX
JOCTHKCHHSI, COOTHOCHUTD PE3YJILTATHI ISATEIIbHOCTH C TTOCTABICHHBIMU ICITSIMU;

WCIIOJIH30BaTh OMOJIOTHYECKUE TOHATHS I 00bsCHEHNS (DAKTOB U SIBJICHUMN
KABOU MTPUPOJIBI;

CTPOUTh JIOTHYECKUE PaCCYXACHUS (UHIYKTUBHBIC, JCIYKTUBHBIC, TIO
AHAJIOTUH), BBISABJISTH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHUS B PACCMATPUBAEMBIX
SBJICHUSX, (GOPMYIUPOBATH BBIBOIBI U 3aKIIIOYCHNUS,

MPUMEHSITH CXeMHO-MO/IETbHBIC CPEACTBA JIJIs IPEICTABICHHS CYIIECTBEHHBIX
CBSI3¢ W OTHOIIEHWH B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKKe
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NPOTUBOPEUMI Pa3HOTO POJIa, BBIABIECHHBIX B PA3JIMYHBIX HWHPOPMALMOHHBIX
UCTOYHUKAX;

pa3pabarbIBaTh IUIAH PELICHUS MPOOJIEMbl ¢ YUETOM aHAIM3a MMEIOIIXCS
MaTepHUalibHBIX 1 HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B 1€ TEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB
LEJIsIM, OLIEHUBATh PUCKH MOCJIEACTBUH 1€ TEILHOCTH;

KOOPJAMHUPOBATH U BHIMOJIHATH Pa00OTY B YCIOBHIX PEATLHOTO, BUPTYAILHOTO
¥ KOMOMHHUPOBAHHOIO B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBILIUICHUE PU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIe0BaTeIbCKHE 1efiC TBUA:

BJIaJI€Th HABBIKaMU Y4eOHO-UCCIIE0BATEIbCKOM U IPOEKTHOM A TEIbHOCTH,
HaBbIKAMU  paspelieHust npobsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITENIbHOMY IOMCKY METOJ0B PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3JIMYHBIX METOI0B ITO3HAHMS;

UCIIOJIb30BaTh Pa3JIMYHbIE BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOIO
3HAaHUS, €ro HWHTEpIpeTalyy, NpeoOpa3oBaHUI0 U NPHUMEHEHHIO B Y4YEOHBIX
CUTYalUsIX, B TOM YHCJIE ITPU CO3/IaHUU YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(dbopMHUpOBaTH HAYYHBIN TUI MBILUICHUS, BIaeTh HAYYHON TEPMUHOJIOTHEH,
KJIFOYEBBIMU MMOHATUSMU U METO1aMU;

CTaBUTh W (HOPMYyIMpPOBaThb COOCTBEHHBbIE 3alauyd B 00pa3oBaTEIbHOU
JESTEIbHOCTH U AKU3HEHHBIX CUTYaUSX;

BBISIBJIATh TPUYMHHO-CJIEJCTBEHHBIE CBSI3M M AKTyaJIU3UpOBaTh 3aj]ady,
BBIJIBUTaTh TMIIOTE3Y €€ PEIICHUS, HAXOIUTh apTYMEHTBI JJIs1 10Ka3aTelIbCTBA CBOMX
YTBEP KIEHUI, 3a/1aBaTh NapaMETPhl U KPUTEPUU PEIICHUS;

AaHAJIM3UPOBATh TMOJYYEHHbIE B XOJE€ pEIICHHUA 3a/adyd Pe3yJbTarThl,
KPUTUYECKU OLIEHUBATh UX JI0CTOBEPHOCTD, IPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSX;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh LEICHANPABICHHBIM MOUCK MEPEHOCAa CPEACTB U CIOCOOOB
JeUCTBUS B MPOECCUOHAILHYIO CPENY;

YMETh MEPEHOCUTh 3HAHHSA B IO3HABATEIbHYIO M NPAaKTH4YECKYI0 00JacTv
KU3ZHENEATEINbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WUJIEU, MpeJiaraTb OPUrHHAIbHBIE MOJAXO0Abl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE ATbTEPHATUBHBIC PEIICHHUS.

3) paéorTa c unpopmanueii:

OPHUEHTUPOBATHCS B PA3IUYHBIX HCTOUHHUKAX MHPOpMAINHK (TEKCTEe Y4eOHOro
nocoOusi, HAy4YHO-TIOMYJSIPHOW JUTEeparype, OHOJOTUYECKUX CJIOBApPAX U
CIIpaBOYHUKAX, KOMIbIOTEPHBIX 0a3ax NaHHbIX, B VHTepHeTe), aHATIM3UpPOBATH
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UHGOPMAIIIO PA3TUIHBIX BUIOB U (JOPM MIPEACTABICHUS, KpUTHUECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEINUBOCTH;

bopMyIHPOBaTh 3aMPOCH U MPUMEHSITh PA3IMIHBbIE METOJIBI TP TIOUCKE U
oTOOpe OHoJoTHYECKON HH(DOPMAIHH, HEOOXOUMOM JJIS BBITIOJIHEHUS Y4eOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HUCIOJIb30BaHMS WHGOPMAITMOHHO -KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O UCTIOIb30BAHUS PA3IMNUHbIX
MOUCKOBBIX CUCTEM;

CaMOCTOSTENbHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MpEACTABICHUS
OonosoruuecKoi HHPpopMaIuu (CXeMbl, FpaduKH, JUArpaMMbl, TAOIHUIIBI, PUCYHKA U
Apyroe);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KAayeCTBE CpEIACTBa Npu paboTe C
Oouonornueckoil uMHPOpMAIMEN: NPUMEHSATh XUMHUYECKUE, (PUINYECKUE U
MaTeMaTU4YeCKUe 3HAaKh U CHUMBOJBI, (opMysbl, a0OpeBHaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJsIAHOCTH;

BJIaJeTh  HaBbIKAMM  pAacloO3HaBaHUS W 3alMThl  HUHGOpPMAIIUY,
UH(POPMAITMOHHOK 6€30TTaCHOCTH IMYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU /1€ CTBUSIMHU :

1) o01eHme:

OCYIIECTBIISITH KOMMYHUKAIIMH BO BCeX cepax KU3HHU, aKTUBHO y4acTBOBATH
B TUAJIOTE WM AUCKYCCHUM MO CYIIECTBY 00CYXaaeMoll TeMbl (YMEHUE 3aaBath
BOIPOCHI, BBICKA3bIBaTh CYXJCHUS OTHOCUTENHLHO BBITIOJHEHHUS MperiaraeMoun
3aJ1a4¥, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIMHA APYTHX YIACTHUKOB
JUaiora Uil JUCKYCCUN);

pacmio3HaBaTh HeBepOaJbHBIE CpENCcTBa OOINCHHSA, TOHWMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHS] KOH(IUKTHBIX CHUTYAIHIA,
YMETh CMATYATh KOH(PIUKTHI U BECTH IIEPErOBOPHI;

BJIAJICTh Pa3JIMYHBIMH CIIOCOOAMH OOIEHUS U B3aMMOJCHCTBUS, TIOHUMATh
HaMEpEHHSI IPYTUX JIFO/ICH, MPOSBISITh YBAKUTEIILHOE OTHOIIIEHHE K COOECETHUKY
U B KOppEKTHOU hopme popMynrpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO M3JIarath CBOIO TOUYKY 3PEHHUSI C HCIIOJIh30BAHHEM
SI3BIKOBBIX CPE/ICTB.

2) cOBMeCTHAS 1eSITeTbHOCTh:

MOHUMATh U HMCTIOJB30BaTh NMPEUMYIIIECTBA KOMAHIHONW W WHAMBHUIYaIbHON
paboThI IPU pelIeHU:d OUOJOTUIECKOU MPOoOIeMbl, 000CHOBBIBATH HEOO XOIUMOCTh
NPUMEHEHHSI TPYIIOBBIX (POPM B3aMMOISHCTBYS PU PEIICHNN y4eOHOMU 3a/1a4u;

BBIOMpATh TEMAaTHUKy M METOAbl COBMECTHBIX JACUCTBUN C Y4ETOM OOIIMX
UHTEPECOB M BO3MOXKHOCTEH KaXI0T0 YJICHA KOJUIEKTHBA,
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IPUHUMATh LE€IM  COBMECTHOM JI€ATENbHOCTH, OpPraHU30BBIBATh H
KOOPJIMHUPOBATh JEUCTBUA IO €€ HJOCTHMIKEHUIO: COCTABJIATH IUIAH JECWCTBUH,
pacmpeneniarh poiad ¢ y4E€TOM MHEHHHM Y4YacTHHKOB, OOCYXIaTh pe3yJbTaTbl
COBMECTHOM PabOTHI;

OLICHUBATh KAYECTBO CBOET0 BKJIa1a M K&KI0I'0 YUaCTHUKA KOMaH/1bl B OO LM
pe3ynbTart o pa3paboTaHHBIM KPUTEPUSIM;

IIpe[yIaraTb HOBBIE TNPOCKTHI, OLIEHMWBATh HAEH C IO3ULIMH HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKOU 3HAUMMOCTH;

OCYILECTBJATh TMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYalLUAX, IPOSIBISATh TBOPUYECTBO U BOOOpaKEeHHE, ObITh MHUIIMATUBHBIM.

OBiaieHUe YHUBEPCAJIbHBIMH PeryJIATHBHBIMHU A CTBUAMM:

1) camoopranu3amnus:

UCII0JIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIS BBISBICHHUS MPOOJeM M HX
pEIlICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKMX 3HAHUW LIEJNEBbIE M CMBICJIOBBIC
YCTAHOBKM B CBOMX JEHUCTBUAX M IOCTYIKAaX IO OTHOLIECHUIO K )KUBOWU MPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAFOIINX;

CaMOCTOSITENIbHO OCYIIECTBIATh MO3HABATEILHYIO JESTEIBHOCTD, BBISBIIATH
npoOJeMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/]a4l B 00pa30BaTENbHOM
NEATEIbHOCTH U JKU3HEHHBIX CUTYaLUAX;

CaMOCTOSTENbHO COCTABIISATH ILJIaH PELIEHUS TPOOJIEMBI C Y4ETOM UMEIOILIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIIOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacMpsITh paMKH y4eOHOT0 MPEeMETa Ha OCHOBE JINYHBIX NP EANOYTCHUN;

JieNaTh 0CO3HAHHBIN BBIOOD, apTyMEHTUPOBATh €70, OpaTh OTBETCTBEHHOCTH 32
pELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCcOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO LIMPOKON SPYIHULIAUA B
pa3HbIX 00JIACTAX 3HAHWM, MOCTOSIHHO MOBBIIATH CBOM 0OOpa3zoBaTelbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JIEATEIHLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJIETh  HABbIKAaMU  MO3HABATEIbHOM  peduiekcMu  Kak  OCO3HaHMs
COBEpIIAEMBIX JCHCTBH M MBICIUTEIbHBIX IPOLECCOB, UX PpE3YJIbTATOB U
OCHOBAaHUH, UCIOJIb30BaTh NPUEMBI peQUIEKCUM JJi1 OLEHKHA CUTYyalluH, BbIOOpa
BEPHOTO PELICHHUS;

YMETh OLIEHWBAaThb PHUCKH W CBOEBPEMEHHO IMPUHHUMATh PEMICHHA M0 HX
CHIKEHUIO;
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MPUHAMATh MOTHBBI M apTYMEHThl JIpYIMX I[P aHAM3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CE0SI M APYTHX:

NPUHUMATH Ce0s1, MOHUMAasi CBOM HEIOCTATKH U TOCTOMHCTBA;

MPUHAMATh MOTHBBI M apPryMEHThl JAPYrMX IPH aHAIW3E PE3YJIbTaTOB
NEATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIHOKHY;

pa3BUBaTh CIIOCOOHOCTH MIOHUMATh MUP C TTO3UIMH IPYTOro YeI0BEKa.

HPEIMETHBIE PE3YJIBTATbBI

[IpenmerHsie pe3ynbraThl OcBoeHUs mporpamMmbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIHOYAIOT criequdpuieckue 1 yaueOHoro npeamera « bruonorusn»
Hay4YHbI€ 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI MO OCBOCHUIO, MHTEPIIPETALIMH U
npeoOpa30BaHUIO 3HAHUH, BUBI ACSITEILHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUK B Pa3JIMYHBIX YUEOHBIX CUTYAllUSX, a TaKKE€ B PeAbHBIX
KU3HEHHBIX CHUTYyallusX, CBSI3aHHBIX ¢ Ouojorued. B mporpamme mpeamerHble
pe3yAbTaThl MPEACTABJICHBI 10 T0J1aM 00yUYEHHUSI.

[IpenmerHbie pe3ynbTaThl OCBOEHUA yueOHOro npeamera «buonorus» ¢ 10
Kaacce N0JDKHBI OTPaXKaTh:

c(hopMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HaHUS E€CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO -
HAYYHOW KapTUHBI MUpa U HAYYHOTO MHPOBO33PEHUS, O BKIAJE POCCHMCKUX U
3apyOCKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUH, (YHKIIMOHAIHHON
IPaMOTHOCTH YEJIOBEKa JJIs PEIICHHS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKpbIBaTh COJEpPKAHUE OMOJIOTMUECKUX TEPMHUHOB M TMOHATHM:
JKU3HbB, KJIETKA, OpTaHU3M, METa00J113M (0OMEH BEIIECTB 1 MPEBPAICHIE SHEPTHH ),
roMeoctas (camoperyssius), YpOBHEBas OpTaHM3alds JKUBBIX CHCTEM,
caMOBOCHPOU3BeeHHE (PETPOTYKITHS ), HACIEICTBEHHOCTh, ©3MEHYHUBOCTh, POCT U
pa3BUTHE;

YyMEHHE WU3JIaraTh OWOJIOTHYECKHE TeopuH (KJIETOYHAs, XPOMOCOMHAaS,
MyTallMOHHAasi, IEHTpaIbHAsg JIOTMa MOJEKYIsIpHOM Oumosoruu), 3axoHbl (I
Mennens, T. Moprana, H. . BaBunosa) n ydenns (0 meHTpax MHOTOOOpas3us U
MIPOUCXOXKAEHUA KyJIbTYpHBbIX pacTenuil H. M. BaBunoBa), onpeaensiTe rpaHMIlbl MX
MPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJIaJeTh METOJaMU HAYYHOTO MO3HAHHWS B OMOJIOTHU: HAOMIOICHHE U
OTIMCaHHUE >KUBBIX CUCTEM, MPOIIECCOB M SIBJICHUN, OpTraHU3alusi U MPOBEIACHHE
OMOJIOTHYECKOTO KCTIEPUMEHTA, BBIABHUKEHUE TMIIOTE3bl, BBISIBJICHHE 3aBUCUMOCTH
MEXKIY HCCICIyeMbIMH BEIMYMHAMU, OOBSICHEHHE TMOJIYYCHHBIX PE3yJbTaTOB,
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UCII0JIb30BAaHHBIX HAYYHBIX MOHATHA, TEOPUN U 3aKOHOB, YMEHHE JI€NIaTh BbIBOJIbI
Ha OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJENSAThH CYILIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHOT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OPraHU3MOB, OCOOEHHOCTU
IpoLIeCCOB: OOMEHa BEIIECTB M MPEBPAILEHUsT SHEPTUH B KIETKE, (DOTOCUHTE3A,
IUIACTUYECKOTO M SHEPreTHYecKoro oOMeHa, XeMOCHHTe3a, MHTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXEHUS, WHAUBUIYAJIbHOTO PpAa3BUTUS OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSTh MOJYYEHHbIC 3HAHUA JUIA OOBSICHEHHS OMOJOTHYECKUX
MPOLIECCOB U SIBJICHUM, JJIs1 NMIPUHATUA NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOM
KHU3HU C ILenblo olecreueHus Oe30MacHOCTH CBOETO 3/J0POBbS U 30POBbS
OKPY’KaIOUMX JIFO/IeH, COOIOAEHUS HOPM I'PAMOTHOTO ITOBEJICHUS B OKPYKarOIIeH
OPUPOJHON cpelle, MOHMMAHWE HEOOXOAUMOCTH HCIIOJIb30BaHMS JOCTHXKEHHUI
COBPEMEHHON  Ouosnoruu U OMOTEXHOJOTHH  JUJIl  palMOHAIBHOIO
IPUPOIONOIb30BAHUS,

YMEHHE pelaTh JJEMEHTapHbIE TEHETHYECKUME 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAHHME, CUEIUICHHOE HACJIEAOBAaHUE, COCTABISATH CXEMBbI
MOHOTHOPHIHOTO CKPEUIMBAHMS [JIl NPEICKa3aHUs HACJIEJOBaHUS NPU3HAKOB Y
OpPraHu3MOB;

YMEHHE BBINOJHATH JIAOOPATOPHBIE U TMPAKTUYECKHE PadOThl, COOIOAATh
npaBuiia Ipu padoTe ¢ y4eOHBIM U 1a00PaTOPHBIM O00PYA0BAHUEM;

YMEHHE KPUTMYECKH OLIEHMBATh W HHTEPHPETUPOBATH HH(MOPMALUIO
OMOJIOTUUECKOTO COJEpKaHHs, BKIIOYAIONIYI0 IICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeicTBa MacCOBOM MH(OpPMaLMK, HAYYHO -TOMYJISIPHbIE
MaTepuaibl), 3TUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEIOBaHW B OHOJIOTUH,
MEAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTb COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOLICHMS,
0000111as8 OUOJOTUYECKYI0 UHPOPMAIUIO U3 HECKOJbKUX UCTOYHUKOB, IPAMOTHO
UCII0JIb30BaTh MOHSITUMHBIN anmapaT OMOJI0ruu.

[IpenmerHbie pe3ynbTaThl OCBOEHUS yueOHOTO npenmera «buonorus» ¢ 11
KJaacce N0JDKHBI OTPAXKaTh:

c(hopMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUHU B CUCTEME HAYUYHOI'O
3HAaHHUS E€CTECTBEHHBIX HAyK, B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO -
HAYYHOW KapTUHBI MUpa U HAYYHOTO MHPOBO33PEHUS, O BKIAJAE POCCHUCKUX U
3apyOEKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUH, (YHKIIMOHAILHOU
IPaMOTHOCTH YEJIOBEKA JJIsl PEILICHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKPBIBATh COJIEPKAHNE OMOJIOTUUECKIX TEPMUHOB U TIOHSITHI: BUJ,
NOMYJISIIUS, TEHO(POHI, 3BOJIIOLHUA, ABWXKYIIME CWIbI ((HaKTOPBI) HBOIIOIMH,
PUCIIOCOOIIEHHOCTh OPTaHMU3MOB, BU1000pa30BaHUE, FKOJOTUYECKHE (DAKTOPHI,
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PKOCHUCTEMa, TMPOIYIEHThI, KOHCYMEHTHI, PEAYyLEHThl, IEMu  IHUTaHUS,
AKOJIOTHYECKAs MUpaMuIa, OMoreo1eHo3, onocdepa;

YMEHHE W3Jarath OWOJIOTHYECKHE TEeOpUU (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, CUHTETHYECKas TEOPHsS DIBOJIOIHH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoxprmeBoro cxoacTtBa K. M. bapa, uepenoBanusi TJIaBHBIX HalpaBJICHUN |
nyteit sBomormu A. H. CeBeprioBa, yuenus o 6uochepe B. M. Bepuaackoro),
OTIPEIEISITh TPAHUIIBI KX IPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJIaJeTh METOJaMHU HAYYHOTO MTO3HAHUA B OMOJIOTHH: HAOIIOICHUE U
OTIMCaHMUE >KUBBIX CUCTEM, MPOIIECCOB M SIBICHUIN, OpTaHU3alUig U MPOBEIACHHE
OMOJIOTHUECKOTO IKCIIEPUMEHTA, BBIJIBIYKEHUE TUTIOTE3 b1, BBISIBIICHHE 3aBUCUMOCTH
MEXKIY HCCICIYeMbIMH BEIMUYMHAMU, OOBSICHEHHE TMOJIYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MMOHSATHH, TECOPUN M 3aKOHOB, YMEHHUE JIeJIaTh BBHIBOIBI
HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJICIATHh CYIICCTBEHHBIE MPU3HAKKH CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUIOB, TMOMYJSIUNA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreo1eHO30B U IKOCUCTEM, OCOOEHHOCTH MPOILIECCOB: HACJEACTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUsl, MPUCTIOCOOIEHHOCTH
OpTaHU3MOB, JEHCTBUSA SKOJOTHUECKHX (PAKTOPOB HA OpraHU3MBI, TEpEeHOCca
BEIIECTB M IIOTOKAa DHEPTUU B JKOCUCTEMAX, aHTPOIOTEHHBIX HM3MCHEHHH B
IKOCUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEHIECTB W OHUOTCOXMMHUYECKHX
LUKJIOB B OHocdepe;

YMEHHE MPUMEHATH TMOJYYCHHBIC 3HAHUS JJIsI OOBSICHEHHUS OMOJIOTUICCKIX
MIPOIICCCOB M SIBJICHUM, JIJII TPUHITHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON
KU3HU C Ienblo obecredeHus Oe30MacHOCTH CBOETO 3J0POBBS U 37J0POBbS
OKPYKAIOIIHX JIFOJIeH, COOIOACHNS HOPM TPaMOTHOT'O TIOBEJICHUS B OKPY>KatoIIen
OPUPOJHON cpene, MOHMMaHWE HEOOXOAUMOCTH HCIIOIb30BAHUS JOCTHKEHHUIA
COBPEMEHHOM OMOJIOTUH JIJIs pAIMOHATIBHOTO PUPOA0TIOIb30BAHMS,

YMEHHUE pellaTh dJIeMeHTapHble OMOJIOTUYECKUE 33]]a4H, COCTABIATh CXEMBI
MepEHOCa BEIIECTB U YHEPTUH B IKOCHCTEMaX (IEMH MTUTaHUs );

YMEHUE BBIMOJHATH JIAOOPATOPHBIE U TMPAaKTUYECKHE PaboOThl, COOIOAaTh
npaBujia Mpu padoTe C y4eOHBIM U JTJA00PaTOPHBIM 000PYI0BAHHUEM;

YMCHHE KPHUTHYSCKH OIICHWBAaTh W HHTEPIPETUPOBATH HHOOPMAITHIO
OMOJIOTUYECKOTO COJIEpPKAHUS, BKJIIOYAIONIYI0 TICEBJAOHAYyYHBIC 3HAHUA U3
Pa3IMYHBIX UCTOYHHUKOB (CpeCcTBa MAacCOBOI MHPOPMAIINH, HAYYHO -TTOTTYJISIPHBIC
Marepualibl),  paccMarpuBaTh  TJOOAIbHBIE  DKOJOTHYECKHE  IPOOIIEMbI
COBPEMEHHOCTH, OPMUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO MO3UIIUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE U YCTHBIE COOOIICHUS,
0000111as OMOJIOTHUIECKYI0 HHPOPMAITUIO U3 HECKOJbKUX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHSITUIHBIN anmapaTt OMoJI0ruu.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTrBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM @ poBbie
Ne ni/m P Kounrpoabnbie | Ilpakruyeckue (mupp )
NporpaMMbl Bcero o0pa3oBareJbHbIE
padoThI padoThI
pecypcebl
Bu6nunoreka [JOK
1 buonorus kak nayka 2 0.5 https://m.edsoo.ru/7f41c292
bu6nunoreka [JOK
2 JKuBbIe cucTEMBI M UX OpraHu3anus 1 https/m.eds0o.ru/7f41c292
. bu6mmoreka [IOK
3 XUMHUYECKHUM COCTaB U CTPOEHUE KIETKU 8 1 https//m.edsoo.ru/7f416292
Bu6nunoreka [JOK
4 IKH3HENEATENLHOCTS KIETKH 6 https://m.edsoo.ru/7f41c292
5 Pa3sMHOXEHUE U MHIMBUYAIBHOE PA3BUTHE 5 1 bubmuotexa LIOK
OpPTraHU3MOB https://m.edso0.ru/7f41c292
6 HacneactBeHHOCTh U M3MEHUMBOCTD 3 15 bubnnoreka LIOK
OpPTaHU3MOB ' https://m.edso0.ru/7f41c292
7 Cenexust opranu3MoB. OCHOBBI 3 bu6nmoreka [IOK
OMOTEXHOJIOTU U https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 Pesepsroe Bpems 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KIIACC
KosmnuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM (uud poBbie)
Ne ni/mn Konrpoabsusie | IIpakTuyeckue
NMporpaMmabI Bcero o0pa3oBareJjibHbIE
padoThI padoThI pecype
bu6aunoreka [JOK
. IBOMOLUHORHs GHOTOTHA o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHME U pa3BUTHE )KH3HH Ha 9 05 bubnmnorexa [IOK
Zemiie ' https://m.edsoo.ru/7f41cc74
3 0 5 1 bubmmoteka [IOK
PTaHH3MbL H OKpyKatotliad cpeia https://m.edsoo.ru/7f41cc74
4 Coob 9 bub6manoreka [IOK
0001IECTBA U HKOJIOTUYECKUE CUCTEMBI https/m.edsoo.ru/7f41cc74
bu6aunoreka [JOK
> Peseparoe Bpevs 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB IIO 34 0 25
[MTPOT'PAMME '



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

10 KJIACC
KoJsmuecTBo yacos DJIeKTPOHHbIE
Ne HMara ¢ poBbIE
Tema ypoka Kontpoabubie | IlpakTnueckue
n/m Bcero u3ydyeHus | oOpazoBaTe/ibHbIE
padoThI padoThI
pecypcbl
Bu6nuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeToapl TO3HAHUS KUBOM
onel. [IpakTuueckast pabota
9 ;IO)I;P <IfI[H paieriicckas pabor 1 05 bu6nmmoreka [IOK
2 1 «ICHOJIE30BAHUC PATUIHDIX ' https://m.edso0.ru/863e6122
METO/IOB TPH N3YYCHU U
OMOJIOTHUECKUX OOBEKTOBY
3 buonornyueckne cuCTEeMBI, 1 bu6mmoreka [IOK
IIPOLIECCHI U UX U3YUEHUE https://m.edsoo.ru/863e6564
4 XUMUUYeCKHuil cocTaB KIeTKu. Boma 1 bubmmoreka [IOK
Y MUHEPAJIbHBIE COIU https://m.edsoo.ru/863e674e
Bu6nunoreka [JOK
5 benku. CocrtaB u cTpoeHue OSIKOB 1 https//m.eds00.ru/863e6b72
depMeHTH — OMOJIOTHYECKUE
KaTanu3aropsl. JlaboparopHas
6 pabota Ne 1 «3ydenne 1 05 bubmmoreka [IOK

KaTaJIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMHIIa3bl
WJIM KaTaJiasbl)»

https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
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bu6nuoreka [JOK
! YreBozpt. Jumi et https://m.edso0.ru/863e6870
bubmmoreka [IOK
8 HyinerHoBbIe KHCIOTHL AT https://m.edso0.ru/863e6d5¢c
9 Hcropus n MeToab! U3ydeHus bu6mmotexa LIOK
wietkn. Kiero4ynas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak menocTHas xKuBast
cucremMa
CtpoeHue 3yKapuOoTHUECKOU
kieTku. Jlaboparopnas padora Ne 2
«3ydeHune CTpoeHUS KIETOK bubnnoreka LIOK
11 pacTeHui, ’KUBOTHBIX, [PHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 0]l MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIIpernapaTax u ux
OITHICAaHU
bu6mmoreka [IOK
12 Obmen BewecTs nn MeTaboM3M https://m.edso0.ru/863e766¢
Bu6nunoreka [JOK
1 ) . X
3 OTOCHITES. ACMOCHHTES https://m.edsoo.ru/863e7c98
N bubmuoreka IIOK
14
DuepreTnieckuii 0OmeH https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK KIETKH.
Jenenue knerku. MuTos.
15 JlaGoparophas padota Ne 3 05 bubmuotexa LIOK

«Habmonenrne MUTO3a B KJIETKaX
KOHYMKA KOpEIlKa JIyKa Ha
TOTOBBIX MUKPOIIpENapaTax»

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
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BuocunTes Oenka. Peakuus

bu6nuoreka [JOK

16 MaTpUYHOTO CHHTE3a https://m.edso0.ru/863e 796e
bubmuoreka [IOK
17 Tpancasuus — bnocunres benxa https://m.eds00.ru/863e796e
18 Hexnerounbie GopMbl KU3HU — bubnnoreka LIOK
BHPYCEI https://m.eds00.ru/863e 7540
Bu6nuoreka [JOK
19 DopMBI pa3MHOXKEHHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OOpa3zoBaHue U pa3BUTHE MMOJIOBBIX
ki1eTok. OnaoI0TBOpEHHE.
21 JlabGopaTtopHas pabota Ne 4 05 bubnnoreka LIOK
«3yueHue cTpoeHusl MOJTOBBIX ' https://m.edsoo.ru/863e81b6
KIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
99 WNuauBuyansHOE pa3BUTHE Bu6nuorexa [JOK
OpTraHU3MOB https://m.edso0.ru/863e8436
I'eneTnka — Hayka o
93 yE Bu6nunoreka [JOK
HACIGICTBEHHOCTI 1 https://m.edso0.ru/863e86f2
M3MEHUYHBOCTH
3aKOHOMEPHOCTH HACIIEOBaHUS
24 M 6 bubmuoreka [IIOK
TPUSHAKOB. MOHOTHOPHIAHOC https://m.edsoo.ru/863e8878
CKpelMBaHHE
UTHOPHJIHOE CKpEIMBaHUE.
A P P bu6nmmoreka [IOK
25 3aKOH HE3aBUCHUMOTO

HacCJICAOBaHU A ITPU3HAKOB

https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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CuenueHHoe Hacle0BaHue
npu3HakoB. JlabopaTopHas pabora
Ne 5 «M3yuenue pesynbraToB

bu6nunoreka [JOK

pacTeHUI U ) KUBOTHBIX

26 MOHOTHOPHUHOTO U TUTUOPHUIHOTO 05 https://m.edso0.ru/863e8c60
CKpEeIMBaHUS Y IP030(UITBl Ha
TOTOBBIX MUKPOIIpEIIapaTaxy»

97 T'eneruka moma. Hacnenosauue bu6nuoreka [IOK
MIPU3HAKOB, CIIETUICHHBIX C TTOJIOM https://m.edso0.ru/863e8c60
M3menunBocts. HenacnencreenHas
M3MEHUYMBOCTD. JIabopaTopHas

)8 pabota Ne 6. U3zyuenue 05 bu6muotexa LIOK
MOIM (P KAITMOHHOM M3MEHYMBOCTH, https://m.edso0.ru/863e8efe
MMOCTPOCHME BapUAIIMOHHOTO psiia
Y BapUallMOHHOU KPUBOW»

HacnenctBenHass “3BMEHUYHBOCTb.

29 JlaGoparopHas padora Ne 7. 05 bubmmotexa LIOK
«AHanu3 MyTanui y 1po3o¢uisl https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKPOIIPEIIapaTaxy»

bu6nuoreka [JOK

30 Teneriika enonexa https://m.edso0.ru/863e8d78
PesepBHbIii ypok. O000IICHUE IO

31 TeMe «HacnencTBeHHOCTh U
M3MEHUYNBOCTb OPTAHU3MOBY

32 Cenexius Kak HayKa ¥ TIPOIECC buomorexa LIOK

https://m.edso0.ru/863e9214

33 MeToapl U JOCTHKEHUS CEICKIINU bubmuoreka [IIOK

https://m.edso0.ru/863e9214
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34 buorexnonorus kak oTpacib 1 bub6nuotexa LIOK
MIPOM3BOJICTBA https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME



https://m.edsoo.ru/863e9336
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11 KJIACC
KosanuecTBo yacon DJIeKTPOHHBbIE
Ne Hara ¢ poBbIe
Tema ypoka Konrpoasnsie | IIpakTnyeckue
n/m Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI pecype
1 DBOJIOLHS U METOJIbI €€ U3YYCHU S 1 bubmorexa TIOK
t A 7 https://m.edso0.ru/863ea20e
5 HcTopust pa3BuTHS MpEICTaBICHU I 1 bubnunoreka [IOK
00 3BOJTIOIIUHU https://m.edso0.ru/863e9570
bu6nmmoreka [IOK
3 Muxpossomouns 1 https://m.edso0.ru/863e9cle
[Nomynsmus kak dIeMeHTapHast
€IMHUIA BUA H DBOJIOIHH.
4 JlabopaTopHas pabota Ne 1 1 0.5 bubmorera [IOK
patopHai p - ' https://m.eds00.ru/863e99c6
«CpaBHeHHE BHOB 1O
MOP(}OITOTHUECKOMY KPUTEPHIO)
5 JIBroKyIme cuiibl (3JIeMEHTapHbIE 1 bubmuoreka [IOK
(haKkTOpBI) IBOIIOIUH https://m.edsoo.ru/863e9da4
. Bu6nunoreka [JOK
1
6 Ecrecraentbiit 0T00p  ero gopmkt https://m.edso0.ru/863e9ed0
Pesynbrarhl sBOMIOLINY:
MPUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlaboparopHas 1 05 bubmorexa [IOK

pabota Ne 2 «Onucanue
MPUCIIOCOOJICHHOCTH OPTaHU3Ma U
€€ OTHOCHTEIIBHOTO XapaKTepay

https://m.edso0.ru/863e9fde



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

bu6nuoreka [JOK

8 MaKpO3BOJIIOIUH https://m.edso0.ru/863e9cle
9 Heo6patumocTts 3BoMIOIUN
10 Uctopus xu3nu Ha 3emie u
METOMBI €€ N3YUCHU S
1 ['umoTe3bl MPOMCXOKIACHUS KU3HU bubnunoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
PazBuTHe x)u3HM Ha 3emMiIe Mo spam bubmoreka [IOK
12
U TepuoiamM https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaNbl 3BOJIIOLIUU
PaCTHTEILHOTO U KUBOTHOTO MHPA.
[pakruueckas pabota Ne 1 bu6mmotexa LIOK
13 0.5
«3yueHne HCKOMAaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHHH U )KUBOTHBIX B
KOJIICKITHSIX)
CoBpeMeHHas cucrema bubmmotexa LIOK
14
OpPraHUYECKOIo Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YEIIOBEKa bubmuoreka IIOK
(anTpoOmoreHes) https://m.edsoo.ru/863eac2c
16 JBuxymme cuibl (GaKTopsl) bubnmoreka [IOK
aHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOTIOLNT
YenoBeKa
UYenoBeueckue packl U MPUPOIHBIE bubnmnoreka [IOK
18 :
ajlanTaliy 4eIoBeKa https://m.edsoo.ru/863eaea2
PezepBHblii ypok. O60011eHE 110
19 Teme «BO3HUKHOBEHUE U pa3BUTHE

SKA3HHT HA 3eMIIe»



https://m.edsoo.ru/863e9c1e
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
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20 DKoNorus Kak Hayka

21 Cpenpl 0OMTaHUS U SKOJIOTUYECKUE bubnmoreka [IOK
(baxropsl https.//m.edsoo.ru/863eafec
Abuortuyeckue (HakTophl.
JlaGopaTtopHas pabota No 3.
«Mopdomorndeckre 0COOEHHOCTH

22 paCTle:fI);ﬁ U3 Pa3HbBIX MECT 0.5 Bromuoreia LIOK

https://m.edsoo.ru/863eb10e
obuTanus». JlaboparopHas pabota
Ne 4. «Bnusitnue cBeta Ha poCT U
Pa3BHUTHE YEPEHKOB KOJICYCa
bubmuoreka [IOK

23 bromnieciue paxrope: https://m.edsocl).l ru/863eb348
DKOJIOTUUYECKUE XapAKTEPUCTUKH
nonymsinuu. [Ipaktudeckas pabora

24 Ne 2 «loacuyéT ImIOTHOCTH 0.5
MOM YIS Pa3HbIX BUIOB
pacTeHuii»

o5 Coo0biecTBa OpraHu3MoB — bubnmoreka [IOK
OUOoIIeHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKUE CHCTEMBI bubmuoreka IIOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MTOKa3aTeNN

97 9KOCUCTEMBI. DKOJIOTHYSCKHE bubmuoreka [JOK
nupamubl. CBOMCTBA SKOCUCTEM. https://m.edso0.ru/863eb5fa
Cykueccus

28 [TpupoaubIe IKOCUCTEMBI

29 AHTPOTIOTEHHBIE IKOCUCTEMBI



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
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30 buocdepa — rnobanbHas 1 bub6nuotexa LIOK
JKOCUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYLIECTBOBAHUS 1 bubnuotexa LIOK
ouocdepsl https://m.edso0.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3emin 1

33 CocyiecTBOBaHUE MPUPOABI U 1 bubnunoreka [IOK
4eJI0BEYEeCTBA https://m.edsoo.ru/863ebale
PesepBHblii ypok. O0001ICHNE

34 Tembl «Coo0mecTBa u 1
HKOJIOTUYECKUE CHUCTEMBI»

OBLIEE KOJIMYECTBO YACOB I1O 34 95

[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIBHON ITPOT'PAMMBbI

IIpoBepsieMmble MpeIMeTHBIE Pe3yJabTATHI 0CBOEHUSI OCHOBHOI1
o0pa3oBaTe/IbHON MPOrpaMMbl Cpe/iHEro 001Iero 0opa3oBaHus

CopMupOBaHHOCTb 3HAHUM O MeCTE€ U POJM OUOJIOTMH B CHUCTEME
HAay4yHOTO 3HAHMS €CTECTBEHHBIX HayK, B  (OPMHUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAy4HOH KApTHMHBI MHUPAa M HAy4YHOIO
MHPOBO33PEHHUS; O BKJIAJE POCCHUUCKMX U 3apyOeXKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH; (DYHKIMOHAIBHOW TI'PAMOTHOCTH

YCJIOBCKa UIA pCHICHUSA KU3HCHHBIX 3a1a4

YMeHune packpbiBaTh COAEpXKAHWE OMOJIOTUYECKUX TEPMUHOB U
TOHSITU: )KU3Hb, KIETKAa, OPTaHU3M; MeTab0I13M (OOMEH BEIECTB U
MpeBpalicHue HEPTrUr), TOMEOoCcTa3 (CaMOperyssius), YpOBHEBas
OpraHU3aIus KUBBIX CUCTEM, CAMOBOCIIPOM3BEICHUE (PETPOAYKLIHS),

HaCJICACTBCHHOCTb, UBMCHUYUBOCTDL, POCT U PA3BUTHC

YMmeHnue — u3narath ~ Ouosiormueckue — Teopuu  (KIeTOuHas,
XpOMOCOMHasi, MyTanimoHHas), 3akoHbl (I'. Mennens, T. Moprana,
H.. BaBunoBa) u ydeHus (0 WEHTpaXx MHOTooOpasust W
NPOUCXOXKJEHUS  KynbTypHbIX  pactrenuii H.J.  BaBuiona),

ONpCACIIATh TPAHUIIBI UX TPUMCEHUMOCTH K J)KUBBIM CUCTEMaM

YMeHue BIaJeTh METOJaMH HAaydHOro MO3HaHWS B OWOJIOTHH
(HabmIOZIeHUE U OMHUCAHME JKUBBIX CHCTEM, MPOLIECCOB M SIBICHUN;
OpraHu3alus M TMPOBEIECHUE OUOJIOTMYECKOTO HKCIIEPHUMEHTA,
BBIJIBUKEHUE  TUIIOTE3bl;  BBISABICHUE  3aBUCHUMOCTH  MEXIY
UCCIIEAYEMBIMU BEJIIMYMHAMU, 0oOBsICHEHHE IIOJy4EHHBIX
pe3yabTaTOB, HCIOJB30BAHHBIX HAyYHBIX IIOHATUM, TEOpUH U
3aKOHOB; YMEHHUE JellaTh BBIBOJAbI HAa OCHOBAHUU IIOJIYYEHHBIX

pe3yabTaToOB)

10 KJIACC

Kon
NpoBepsieMOro
pe3yJabTara

1

2

3

4

5

YMeHue BBIJICIATH CYHICCTBCHHBIC IIPHU3HAKNW BUPYCOB, KIICTOK
MIpOKApHUOT U JOYKAPUOT, OAHOKICTOUYHBIX W MHOTI'OKICTOYHBIX
OpTaHU3MOB; 0COOEHHOCTH mponeccoB oOMeHa BCIICCTB u
MMpCBpaAlICHHUA DSHEPIUU B KIICTKC, (I)OTOCI/IHTCL’»a, IJI1aCTHYCCKOIo Hu

DHEPreTHYecKoro  oOMeHa, XEMOCHMHTe3a, MHTO03a, Meio3a,
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OINIOAOTBOPCHUA, PASMHOXKCHHUSA, HWHIUBUAYAJIBbHOIO0 pPa3sBUTUIA

opraHu3mMa (OHTOTCHE3)

YMeHne NpUMEHATh TOJIY4YeHHBIE 3HAHUS JUII  OOBSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBJICHUM, AJIs1 TIPUHATHUS TPAKTUIECKU X
pelicHW B TOBCEIHEBHOW KH3HU B IelsIX oOecredeHus
0€30MacHOCTH CBOETO 3/I0POBbSI U 370POBbS OKPYXKAIOUMX JIIOJIEH,
cOoOMIOIeHUsT HOPM TPAaMOTHOTO TIOBEACHUS B  OKpYXaloIIeh
NPUPOJHON cpefie; TMOHMMAaHUE HEOOXOIMMOCTH MCIOIB30BaAHUS
JOCTH)KCHUN COBPEMEHHON OHOJIOTMM ¥ OWOTEXHOJOTHH IS

palMOHAIBHOTO MTPUPOAOI0JIE30BAHUS

YmMmeHue pelaTh 3JIEMCHTAPHBIC TCHCTUYCCKUC 3a/la4yd Ha MOHO- U
I[I/II‘I/I6pI/II[HO€ CKpCIMBAHHUC, CHCIIJICHHOC HACIICAOBAHHUC, COCTABJIATH
CXCMBI MOHOI‘I/I6pI/IIlHOI‘O CKpCHIMBAHU A JUIA MpeaACKa3zaHu

HacJICaAOBaHUA IPU3HAKOB Y OPpTaHHU3MOB

VMeHHe BBINONHATh J1a0OpAaTOpHBIE M MpPAaKTHYECKUEe pPadoTHI,
coOmrofaTh MpaBuia MpH paboTe ¢ y4eOHBIM U JaOOPATOPHBIM

o0opynoBaHuEM

YMeHHe KpUTUYECKH OIICHUBATh M HHTEPIPETHPOBATH HHPOPMAIIUIO
OMOJIOTHYECKOTO  COAEPIKAHMS, BKIIOYAIONIYI0  IICEBJOHAy4YHbIE
3HaHMS M3 pa3nuuHbiXx HcTouHMKOB (CMU, HaydHO-mOmyNsipHbIE
MaTepuaibl); 3TUYECKHE aCHeKThl COBPEMEHHBIX MCCIEAOBAaHHUHN B

OMOJIOTHH, METHUIIMHE, OMOTEXH OJIOTH U

10

YMmeHne cO3a1aBaTb CO6CTB€HHLI€ NMHUCBbMCHHBIC U YCTHBIC COOGH.[GHI/ISI,
000011251 OMOTOTHYECKYI0 MH(DOPMAIIHIO U3 HECKOIBKUX UCTOUYHUKOB,

TPaMOTHO MCIOJIB30BATh MOHATUHHBIH anmapaT OuoJIOTHI

11 KIIACC

Kon
MpoBE PsieMOro
pe3yJbTaTa

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEC HUS OCHOBHOM
0o0pa3oBaTeJIbHOI NMPOrpaMMbl CpeIHEro 001ero o0pa3oBaHust

CdopMHUpOBaHHOCTh 3HAHUI O MECTe U POJIM OMOJOTMHU B CHCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU
COBPEMEHHOU E€CTECTBEHHO-HAYYHONW KapTUHBI MHUpPAa U HAy4HOIO
MHPOBO33PEHHUS; O BKJIAAC POCCHUUCKMX U 3apyOEkKHBIX YUEHBIX-
O0MOIOTOB B pa3BUTHE OMONOTHH; (DyHKIMOHAIBHOW TIPAMOTHOCTH

YCJIOBCKA IJId pCHICHUA ) XKU3HCHHBIX 3a1a4
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VYMeHue pacKpbIBaTh COJCpKaHHWE OHOJOTMYECKUX TEPMHUHOB U
MOHSTUN: BUJ, TOMYJISIIHS, TEHOPOH I, SBOJIOIMS, JIBHIKYIIME CHJIIBI
(daxropsr) ABOJIIOIIUU,  MPHCIOCOOJIECHHOCTh OpPTaHU3MOB,
BHUJI000pa30BaHME,  JKOJIOTHYECKHE  (hakTopsl, IKOCHCTEMA,
NPOAYLEHThI,  KOHCYMEHTBI,  PCIOYICHTBI, IENHU  I[HTaHHUS,

HKOJIOTHYECKasl MUpamMKia, buoreoneHos, onocdepa

YMmenue uznaratb OM0JOTHYECKUEe TEOPUH (IBOIIOIIMOHHAs Teopus Y.
JlapBuHa, CHHTETHMYECKass TEOpUsl  SBOJIIOLIMH), 3aKOHbI U
3aKOHOMEPHOCTH (3apopliieBoro cxoactsa K.M. bapa, uepenoBanus
IIABHBIX HampaByieHW u yrei sBomonuu A.H. CeBeprioBa, yueHus
o Owmocdepe B.M. Bepnaackoro), ompeaensTs TpaHUIBI HX

MNPUMCHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIaAeTh METOJaMU HAyYHOTO TMO3HAHHS B OWOJIOTHHU
(HaONrO/ICHUE W OMHCAHUME KUBBIX CHCTEM, MPOIIECCOB M SIBICHHUI;
OpraHu3alus W TPOBEJACHUE OMOJOTUYECKOTO AKCIEPUMEHTA,
BBIJIBUKEHUE  THIIOTE3bl;  BBISBICHUE  3aBUCHMOCTH  MEXIY
HCCIIEAYeMBIMH BEJIMYMHAMU, 0o0BsICHEHHE MTOJTYIeHHBIX
pe3yabTaTOB, HCIIOJB30BAHHBIX HAy4YHbIX [OHATHH, TEOpUH U
3aKOHOB, YMEHHE JeJlaTh BBIBOJABl HA OCHOBAHUU TIOJY4EHHBIX

pe3yabTaToOB)

YMenune BBIIEIATh  CYIISCTBEHHBIE MPU3HAKU CTPOCHUS
OMOJOTMYeCKUX OOBEKTOB: BHUJOB, MONYJISALMUN, TPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyIEHTOB, OHOTCOIICHO30B U  IKOCHUCTEM;
OCOOCHHOCTHM  TIPOIIECCOB  HACIEACTBCHHOW  M3MEHYHBOCTH,
5 €CTECTBCHHOTO 0TOOpa, BHA000pa30BaHUs, MPHCIIOCOOICHHOCTH
OpraHHU3MOB, JAECUCTBUS JKOJIOTMYECKUX (HAKTOPOB HA OPraHU3MBI,
MEepeHoca BEHNIECTB M IOTOKA JHEPrHUM B IKOCHUCTEMaX,
AQHTPOIIOTEHHBIX HM3MEHEHHH B HSKOCHCTEMax CBOEH MECTHOCTH,

KPYroBOpOTa BEIIECCTB M OMOTCOXMMHUUYECKUX IHKIOB B Onochepe

YMeHue MNpUMEHSTh TONydeHHBIE 3HAaHHUS I OOBSCHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBICHUM, ISl TPUHITHS TPAKTUUECKH X
pelieHW B TOBCENHEBHOW KH3HU B IeMsIX oOecredyeHus
0€30I1aCHOCTH CBOETO 3JI0POBBSI U 3/10pPOBbsl OKPYKAIOLMX JIIOJEH,
coONIOIGHUST HOPM TIPAMOTHOIO IOBEACHUS B OKpYXKalOIIeH
NPUPOJHON cpefie; TMOHMMAaHUE HEOOXOIMMOCTH MCIOIB30BaAHUS

JNOCTUKEHUW  COBPEMEHHOH  OMOJOrMM Ul  pallMOHAIBHOTO

PUPOJOIIOIb30BAHUS
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YmMmenue pe€umaTs 3JIEMCHTAPHBIC OMOJIOTHYECKH E 3aga4n, COCTaBJIAThb

CXEMBI IIEPEHOCA BEIICCTB K SOHCPIUHU B OKOCHUCTEMAX (HCHI/I HI/ITaHI/Iﬂ)

YMeHue BBINONMHATH J1a0OpaTopHble W MPAKTHYECKHe pPabOTHI,
cobmoark mpaBuiia npu padore ¢ y4eOHBIM U JaOOPATOPHBIM

o0opynoBaHuEM

YMeHHe KpUTUYECKH OLICHUBATh M MHTEPIPETUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTO  COZEp)KaHUs, BKIIOYAIOUIYI0  IICEBJOHAYYHbIE
3HaHUS U3 pa3nuyHbIX HcTOuHUKOB (CMMU, HaydHO-mOMYJsIpHBIE
MaTepHalbl); PacCCMaTPUBATh ITI00AJIbHBIE SKOJIOTHYECKUE MPOOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO

IMO3UIIUIO

10

YMeHue co3naBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE COOOIICHM S,
0000111ast OMOIOTHUECKYI0 WH(POPMAIIHIO M3 HECKOJIBKIUX HCTOYHHUKOB,

I'paMOTHO UCITIOJIB30BATh MMOHATUHHBIN arrapar 01 OJIOTH U
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IMPOBEPAEMBIE DQJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ JIEMECHT COACPRaHUSA

buonorus kak Hayka

11

buonoruss — Hayka o xuBoil mpuponae. Ponbp Ouonorun B opmMHpoOBaHUH

COBPEMEHHOM Hay4HOH KapTHHBI MUupa. CucTemMa OMOJIOTHYEeCKHX HayK

1.2

MeTtonpl mo3HAHUS KUBOU MPUPOABI (HAOIIOIEHHE, IKCTIEPUMEHT, OMHUCAHUE,
u3MepeHue, Kiaccupukanus, MOJEIMpPOBAaHME, CTaTUCTHYecKas o00paboTka

JTAHHBIX)

JKuBBIEe cCHCTEMBI U HX opraHnu3anus

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydenus: ouosnoruu. CBoiicTea

OouocucTeM U UX pazHooOpasue

2.2

YpoBHM opraHu3aluu OMOCHUCTEM: MOJIEKYJIIPHO-T€HETUUYECKUH, KIETOUHBIN,

OpraHHU3MEHHBIH, TOMYIAIMOHHO-BUI0BOM, SKOCUCTEMHBIH, OMochepHBIit

XWMHUYECKUAMN COCTaB U CTPOECHUE KIETKU

3.1

XVWMHUYECKAN COCTaB KIETKM. XHUMHYECKAE DJJIEMEHTHI: MaKpOdJIEMEHTHI,
MHUKpO3JeMeHThl. Boma u  MuHepanbHble BemecTBa. DOYHKUIMU BOJBI U

MUHEPATBHBIX BEIIECTB B KIeTKe. [lomaepkanne ocMOTHYECKOTO OanaHca

3.2

benku. CoctaB u cTpoeHHe OenKOB. AMHHOKHCIOTBI — MOHOMEpBI OEIIKOB.
He3ameHumble M 3aMEHHMMbIE AMMHOKUCIOTHI. AMHHOKHMCIOTHBIM COCTaB.
YPpOBHU CTPYKTYphI OEITKOBON MOJIEKY/IbI (ITEPBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEpTUYHAasl CTPYKTypa). XUMHYECKHE cBoicTBa OenkoB. buonornueckue
(GyHKUHUH OEJIKOB.

®epmeHThl — Ouonornyeckue Karaiauzatopbl. CTpoeHue GepMeHTa: aKTUBHBIN
eHTp, cyocrparHas creruduaHocts. KodepmenTtsl. Butamuusl. OTiaudus

(bepMEHTOB OT HEOPTraHMYECKUX KaTalIn3aTOPOB

3.3

VYrieBoabl: MOHOCaxapuabl (TII0K03a, prbo3a U Je30KCHpru003a), Aucaxapuibl
(caxapo3a, JlakTo3a) M IOJMCaxapuabl (KpaxMai, IJIMKOTEH, IEJUII0JI03a).
buonorndeckne QyHKINU YrIIeBOIOB.

Jlununel:  TpUTIULEPUIBl, crepouasl, (Gochomunuabl. [mapoduibHO-
runpodoOHbIe cBolicTBa. buonormveckue Qynknuu nunuaoB. CpaBHEHUE

YIJI€eBO 0B, OCIKOB JIMIIUJI0B KaK HCTOYHUKOB SHCPTHU U
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3.4

Hyxnennossie kucnotsl: [JHK n PHK. Hykneotusi — MOHOMEpHI HYKIEHHOBBI X
kucnoT. Ctpoenue u ¢ynkuuun JIHK. Crtpoenne m ¢ynkumu PHK. ATO:

CTpoeHHEe U (PyHKIUH

3.5

Hutomorus — Hayka o kietke. Knerounas teopus. MeTo bl u3ydeHus KIETOK

3.6

KrneTka kak nenocTHas xkuBas cucrema. O0nme mpu3Haku KIETOK: 3aMKHYTast
HapyxHas MeMmOpana, monekyasl JIHK kak reHernueckuid ammapar, cucrema

CUHTE3a Oelika

3.7

Tumnsl KIETOK: SyKapuoTHYecKasi U pokapuoTudeckas. OcoOEHHOCTH CTPOSHUS
npokapuoTudeckor kietku. Kierounas crenka Oakrepuii. CTpoeHue
AYKapUOTHYECKON KIETKH. OCHOBHBIE OTIIMYMSA PACTUTEIBbHOW, KUBOTHOU U

TpuOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpHl KIETOK — KIETOYHAs CTCHKA, TIMKOKAIUKC, WX
¢bynkuuu. [Tnazmarnueckas MemOpaHna, e€ cBoiicTBa M pyHKumH. LluTornasma u
e€ opranouel. OmHOMEMOpPAaHHBIC OPTaHOU Bl KICTKU: JHJIOTLIA3MATHYCCKAT
cetb (OIIC), ammapar T'onbmxu, au3ocombl. [loayaBTOHOMHBIE OpraHOWIbI
KICTKA: MUTOXOHJIPHH, INIACTHIBI. [IpOHCX0XkKIeHNEe MUTOXOHIPHI M TLIACTHI,
Bunpr nnactun. HememOpanHbie OpraHOWIBI KIETKH: PUOOCOMBI, KIETOYHBIN

LEHTP, PECHUYKH, KITYTHUKH. OYHKIIUH OPraHOM 0B KIIeTKH. BritoueHus

3.9

SAnpo — perynstopHblii 1eHTp KieTku. CTpoeHue spa: siiepHas o0oyiouka,

KapHoIlJla3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKC

Kusu CACATCIbHOCTD KIICTKHU

4.1

OOMeH BemecTB, WM MEeTa0oIu3M. AcCUMHIIAIUS (TUTACTUYECKUIT OOMEH) U
TUCCUMUJISIIINS (SHEPTeTHYECKU OOMEH) — JBE CTOPOHBI €AMHOTO IpoIilecca
Metabonu3ma. Tunel oOMeHa BelecTB: aBTOTPOGHBIN U TeTepoTpodHbIii. Ponb

(epMeHTOB B OOMEHE BEILECTB U MPEBPALICHUHN YHEPTUU B KIIETKE

4.2

®dortocunTe3. CBeroBasu TeMHOBas (ha3bl GorocuHTe3a. Peakiuu oTocunTesa.
OddexruBHOCTs (oTOCHHTE3a. 3HAUEeHHE (POTOCUHTE3A IS JKU3HU Ha 3emIe.
BausHue ycnoBuit cpeasl Ha (OTOCMHTE3 M CIOCOOBI TOBBIMIEHHS €ro0
MPOIYKTUBHOCTH Y KyITbTYPHBIX PAaCTEHUM.

XeMocuHTe3. XeMOCHUHTE3UpYIoIe OakTepuu. 3HaUCHHUE XEMOCHHTE3a IS

JKA3HH Ha 3emiie

4.3

DHepreTuyecKkuii oOMeH B KieTKe. PacienieHue BeIecTB, BBIIEICHUE H
AKKyMYJIUPOBaHHWE »JHEPIMM B KIETKE. OTalbl SHEPreTUYECKOT0o oOMeHa.
I'mukonu3. bpoxkenue u ero Buibl. KuciopogHoe okuciaeHue, WM KIETOYHOE

neixanue. DHEKTUBHOCTh YHEPreTHUECKOTO OOMEeHa
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4.4

Peakumn wMarpuuHoro cuHTe3a. I'enermyeckas wuHbopmanus u JIHK.
Peanuzarus reHeTnueckol MHGOpMaNKU B KIETKe. [ €HETHYECKU KO U €ro
cBorictBa. Tpanckpumnius — marpuunblii cuHTe3 PHK. Tpancnsius — OnocuaTes

oenka. KogupoBanue amuHOKHUCIOT. Poibs pubocom B buocuHTe3e Oenka

4.5

Hexnerounsie opmbl xu3HM — BUpYychl. Mctopust oTkpbiTus BUupycoB (/1.1
WBanoBckuii). OCOOEHHOCTH CTPOEHUSI U KU3HEACATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacteHuil, KMUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIE
BUpycamu. Bupyc ummynonepunuta yenoseka (BMY) — Bo3oynurtens CIT/a.

[Ipodunakrrka pacrpocTpaHeHUsI BUPYCHBIX 3a00JIeBaHU

PasmHOXeHME U MHIUBUYAJIbHOE PA3BUTHE OPIraHU3MOB

5.1

Knerounbii 1mukin, wiM KU3HEHHBIM IHKT KieTku. MHTepdasza um MuTO3.
[Iporneccrl, nmpotekatonme B uHTepdaze. Pemnukanus — peakius MaTpUUHOTO
cunteza JIHK. Ctpoenue xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHII.
JIMnnouaHbIi W TalUIOWAHBIA  XPOMOCOMHBIE  HaOOphl.  XpOMaTHIBIL.
Huronornyeckue OCHOBBI PAa3MHOKEHHS W HMHIMBUIYAIbHOTO Ppa3BUTHUS
OpraHU3MOB.

Henenue wietku — Muto3. Craauu muto3a. Ilpomeccsl, npoucxonsgume Ha

pa3HbIX CTaAMSAX MUTO3A. bUOJOTHYECKHI CMBICII MUTO3a

5.2

@®opMbI pa3MHOKEHHSI OPraHMW3MOB: Oecrionoe U mojoBoe. Buabl Gecrionoro
pa3MHOXKEHHUsS: JeJeHUE HaJABOE, MOYKOBAHHWE OJHO- U MHOTOKIETOYHBIX,
cropoo0pa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPIraHU3MOB, €TI0 3HAYCHUC UIA CCIICKIIUN

5.3

[lonoBoe pa3mMHO)K€EHHE, €r0 OTINYUS OT OECIIOIOTr0.
Meito3. Craauu Meiioza. [Ipoueccel, mpoucxoisume Ha CTaausx Menosa.
[ToBenenue xpomocom B Meiio3e. KpoccunroBep. buosiornyeckuii cMbicin H

3Ha4YeHHeE Mero3a

5.4

I'amerorene3 — mporecc 00pa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [looBBIE
JKCJIE3bl: CCMCHHHUKU U AUYHUKU. O6p330BaHI/Ie H PAa3BUTUC ITOJIOBBIX KIICTOK —
raMeT (CriepMaTo30u/I, SIMIIEKIIeTKa) — criepMaroreHes u oorenes. OcobeHHOCTH

CTPOEHUS AMIEKIETOK U criepMaro3on10oB. Omionorsopenue. [laprenorenes

9.5

NunuBuayanpbHOoe  pa3BuTHE  (OHTOTeHE3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). DTanbl SMOPUOHATBHOTO Pa3BUTHSI Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOIieHue, racTpyssnus, opranorenes. [loctamOproHanbHoe paBuTHe. TUITBI
MOCTAMOPHOHAJIBHOTO PA3BUTHS: MPSMOE, HEMpsIMOoe (JTMYMHOYHOE). BinsHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (JAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKACHHBIC

YpOIICTBA.
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Poct mn pPa3sBUTHUC paCTeHHﬁ. OHTOreHe3 IBETKOBOIO pacTeHusd: CTPOCHHUC

CCMCHHU, CTaJIlUU pa3BUTUA

HaCHeHCTBCHHOCTB U UBMCHYMUBOCTH OPTaHHN3MOB

6.1

[Ipenmer u 3amaun reneruxu. Micropus pa3Buths reHeTuku. Bkinan poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKU. MeETOoAbl TEHETHKU
(ruOpUIOTOTHYECKUH,  LUTOTCHETUUYECKHH, MOJIEKYISIPHO-TeHETHYECKU ).
OcCHOBHBIE TeHETUYECKHUE MOHTUS. [ eHeTnueckasi CMUMBOJIMKA, UCIIOIb3yeMasi B

CXEMax CKpelMBaHUM

6.2

3aKOHOMEPHOCTH HAacCJeIOBaHMs MPU3HAKOB, yCTaHOBJIEHHBbIE ['. MeHnaenem.
MonorubOpuaHoe CcKpenmBaHue. 3aKoH eAunHooOpasus THOPHUIIOB IEPBOTO
nokoneHus. [IpaBuio noMHUHUpOBaHUSA. 3aKOH pACHICTIJICHUS MPU3HAKOB.
l'unore3a uncroTel ramer. [lonHOE U HEMOIHOE AOMUHUPOBAHHUE.

JuruOpuaHoe ckpenmBaHue. 3aKOH HE3aBHCHUMOTO HacleAOBaHUS MPU3HAKOB.
[{uTorenernyeckiue OCHOBBI TUTUOPHIHOTO CKPEIMBAHUS. AHAIH3UPYIOIICE
ckpenmBaHue. lcmonp3oBaHME  AHAIM3UPYIOIIETO  CKPEIMBAHUSA  JUIS

OTIpe/eNIeHUs TEHOTHUIIa 0COON

6.3

CuennenHoe HaclieoBanue mpu3HakoB. Padora T. MopraHa 1o crenjeHHOMY
HaclleJIOBaHUIO TeHOB. HapyieHuwe CIEMIeHWsT TeHOB B  pe3ybTraTe
KpOCCHHTOBEpa. XPOMOCOMHAas TEOPHsS HACIEJICTBEHHOCTH. | eHeThdeckue
KapThl.

I'enetnka mona. XpoMOCOMHOE OmpezAesieHHe Moyia. AyTOCOMBI M TIOJIOBBIC
XpOMOCOMBI. ['oMOramMeTHBIe M TeTeporaMeTHble OopraHu3Mbl. HacnemoBanue

NPU3HAKOB, CLICTIJICHHBIX C ITOJIOM

6.4

MsmenunBoCcTh. Buapl M3MEHUYNBOCTH: HEHACIICACTBCHHAS U HACJICACTBCHHAS.
Ponp cpempl B HEHAcHeACTBEHHOM HW3MEHYMBOCTH. XapaKTepUCTUKA
MOAM(UKAITMOHHOW HM3MEHUYMBOCTH. BapuanmoHHBIA psii W BapHallMOHHAS
kpuBagd. Hopma peakuuu npusHaka. KonmyecTBEHHBIE M KaueCTBEHHBIE

IIPpU3HAKK U KX HOpMa pCaKInu. CBoiicTBa MO,HH(bPIK&HHOHHOfI HU3MECHYNBOCTHU

6.5

HacnencrBennas, WM TeHOTHIUYECKas, H3MEHUMBOCTh. KomMOWHaTHBHAaA
M3MEHYMBOCTh. MeH03 W TMOJIOBOM mpoIecc — OCHOBAa KOMOMHATHBHOM
W3MEHUYMBOCTU. MyTallMOHHAasT HM3MEHYHBOCTh. Kiraccuukamust Myrarmii:
TeHHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYUHBI MyTauuii. MyrareHHbI€
(akTopbl. 3aKOH TOMOJOTMYECKUX DSAIOB B HACIECACTBEHHOW M3MEHUMBOCTU

H.W. BasuioBa

6.6

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bI T€HETUKU
4EJI0BEKA: TeHEeaJIOTHUYCCKUH, OJIM3HEI[OBBINH, IIUTOI€HETUYCCKUH,

OMOXMMHYECKHH, MOJeKyIspHO-TeHeTnueckuil. COBpEeMEHHOE OIpeaeeHHe
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T€HOTHUIIA: IOJHOTEHOMHOE CEKBEHUPOBAaHUE, TCHOTUIINPOBAHKE, B TOM YHCJIE C
nomoupto [I[P-ananu3a. HacnencrBeHHble 3a00jeBaHUsl YENIOBEKA: I'€HHBIE
Oosie3HH, 60JIE3HU C HACIEICTBEHHON MPEIPACIIOI0KEHHOCTBIO, XDPOMOCOMHBIE
6osieznn. CoMaTHyecKue M TeHepaTHBHbIE MyTaluU. [IpUHIUIBI 310pOBOTO
o0Opaza >KHM3HM, JIMArHOCTUKU, NPOGUIAKTUKM M JIEYEHUS TEeHETHUYECKHX
6osesHei. Menuko-reHeTuH4eCcKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEAMIIMHCKOM T€HETUKH B NPENOTBPALICHUM M JIEUEHUU TI€HETHYECKUX

3a00JIEBAHUN YETOBEKA

CeJ'IeKI_[I/IH OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekius Kak Hayka M IpoLecc. 3apoKJI€HUE CEJIEKIUH U JOMECTHKaIlus.
Yuyenue H.M. BaBuioBa o0 1eHTpax NPOUCXOXKIECHUS W MHOTO0Opas3us
KyJIBTYPHBIX pacTeHui. LIeHTphsl MpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpT,

opoJa, IramMm

7.2

CoBpeMeHHbIe METO/bI CeleKIUU. MacCcoBbI M MHAMBHUAYAIbHBIH OTOOPH B
CEJIEKIUHU pacTeHUM M KUBOTHBIX. OLIEHKa JKCTepbepa. bimskopoacTBeHHOE
CKpenmBaHue — MHOpuauHT. Yncras nuHusa. CKpelnmBaHUE YHCTHIX JMHHIL
I'erepo3suc, nnm rubpuanas cuia. HepocTBeHHOE CKpelMBaHUE — ayTOPHANHT.
Otpanénnas rubpuamszanus u e€ ycrmexu. VICKyCCTBEHHBIH MyTareHes u
MIOJy4eHHUE IOJUIUIONIOB. [IOCTHKEHUs CENEeKIUU PACTEHUH, KUBOTHBIX U

MHUKPOOPTaHU3MOB

7.3

buorexHomorus kak oTpaciib IIPOU3BOJACTBA. I'ennas HWHIXCHCPHA. OTanel
CO3JaHuA pCKOM6I/IHaHTHOI>’I I[I‘IK U TPAHCICHHBIX OPraHU3MOB. Kierounas
HWHIKCHCPUAL. Knerounsie KYJIBTYPBI. MI/IKpOKJ'IOHaJ'IBHOC Pa3MHOKCHHUC
paCTeHHf/'I. KHOHI/IpOBaHI/Ie BBICOKOITPOAYKTHBHBIX CEIIbCKOXO3IMCTBEHHBIX
OpTraHU3MOB. DKOJIOTHYCCKAEC M ITUUYCCKHUE l'[pO6J'ICMLI. I'MO - renerudecku

MO (UL POBAHHBIE OPTaHU3MBI

11 KJIACC

Kon

IIpoBepsieMbIi 3J1IeMEHT CO/1e PAKaAHUSA

DBOIIOLIMOHHASA OMOJIOTUS

1.1

:‘)BOJ'IIOHI/IOHHaH TEOPpHA U €€ MeCTO B OMOJIOTHH.
CBI/I,Z[CTeJIBCTBa OBOJIIOLIMH. IIaneoHTOIOrMYECKHUE: II0CJIICA0BAaTCIbHOCTD
IOABJICHUA BUIOB B MaJICOHTOJIOTTICCKOM JICTOIMHMCHU, TMCPCXOAHBIC q)OpMI)I.

buoreorpaguueckue: cxoactBo M pazauuve (ayH U QUIOp MaTepUKOB H
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OCTPOBOB. DMOpPHOJIOTUYECKHE: CXOACTBA M pa3inyusi SMOPHUOHOB Ppa3HBIX
BUJOB  I03BOHOUYHBIX. CpaBHUTEIBHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJOTMYHbIE, PYAMMEHTapHbIE  OpraHbl, aTaBU3Mbl.  MoOJEKyIsIpHO-
OMOXMMMUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX

METa0O0IMYECKUX ITyTell Y BCceX OpraHu3MOB

1.2

OBomonuonHass teopus Y. JlapBunHa. IlpeamochUikKh  BO3HUKHOBEHUS
JapBUHU3MA. [[BOKylIME CHIIBI SBOJIOUMH BUJOB 1o [lapBuHy (M30BITOUHOE
Pa3MHOKEHHE ITPU OTPAaHUYEHHOCTH PECYpPCOB, HEOMpPeIeIEHHAs U3MEHUYUBOCTD,

00opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas Tteopust 3Bomonuu (CTD) M OCHOBHBIE €€ IOJOKEHUS.

MuxkposBosmrorus. [lomynsiius kak eIuHHUIA BUJA U OBOJIOIUN

1.4

JBuxynme cuibl ((akropbel) 3BOJIOLMH BUAOB B IMpupoae. MyTaluOHHBbIH
IpoLecC U KOMOMHATUBHAS U3MEHUMBOCTb. [loMynsAiMOHHbIE BOJIHBI U Apeid
reHoB. M3omsuus u murpanus. EctectBeHHBIN 0TOOp — HaMpaBIsIOIMA (pakrop
3BONIIOLUH. DOPMBI €CTECTBEHHOTO OTOOpA.

ITpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yabTraT sBoironuu. Ilpumepsr
HpUCIOCOOJIEHUH y OpraHu3MoB. ApoMop}o3bl U MAKMOAIANTALMH.

Bung u  Bumoo6pasoBanume. Kpurtepun Buga. OcHOBHBIE  (OPMBI

BHUI000pa30BaHusl: reorpaduieckoe, IKOJIOTUUYECKOE

1.5

MaxkposBomoniust.  Dopmbl  3BONIONUU:  (QUIETHYECKas, JAUBEPreHTHAs,

KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLINHT

Bo3HUKHOBEHHE U pa3BUTHE XKU3HU Ha 3emile

2.1

JloHayuHble TpPENCTaBICHHUS O 3apOXACHUHM KU3HHU. HaydyHble THIOTE3bI
BO3HMKHOBEHUS KH3HU Ha 3emiie: a0MOreHe3 W MaHCIepMus. XUMHYCCKas
ABOJIIOIUA. DKCIEPUMEHTAIBHOE TMOJATBEPKIACHUE XUMHUYECKON DBOIOIHH.
Hauvanbenbie stansl Omonornueckoit sBomonuu. [ mnoreza PHK-mupa. TlepBrie

KIICTKHM U UX 3BOJIOIMA. (I)OpMI/IPOBaHI/Ie OCHOBHBIX TPYIIII )KUBBIX OPTAaHNU3MOB

2.2

Pazsutue xu3Hu Ha 3emuie mo 3pam U nepuomaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pbl. [lanmeo3oiickas spa um e€ mnepuoabl: KeMOpHilcKuiA,
OpIOBUKCKMM, CUJIYpUNCKAM, JI€BOHCKUN, KAaMEHHOYIOJBbHBIMA, IEPMCKHUU.
Me3o3oiickas 3pa U €€ nepuobl: TPUACOBBIM, FOPCKUIA, MEJIIOBOA.

KaitHo3olickass »3pa u €€ 1epuoAbl: MaJCOreHOBBIA, HEOTCHOBBIN,
AHTPOIIOTCHOBBIN. XapaKTepUCTUKA KIMMaTa W TEOJOTMYECKHX IIPOLECCOB.

OCHOBHBIE ATaIbl YBOJIIOIINU PACTUTEIBHOTO U )KMBOTHOTO MUpa. ApoMop(ho3bl
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y paCTeHI/Iﬁ Hn KNUBOTHBIX. HO?IBJ'IGHI/IC, pacuB€T U BBIMHUPAHUC I'PYIIIT KHBBIX

OpPraHU3MOB

2.3

Cucrema OpPraH"u4cCKoro Mupa KaK OTpPaXXCHHUC OSBOJIIOINU. OCHOBHBIE

CUCTEMATHUUECKHE TPYIIIBI OPraHU3MOB

2.4

DBOIIONNS YellOBeKa. AHTPOIOJIOTUS KaK Hayka. Pa3BuTHe mpelncTaBiIeHUH O
IIPOUCXOXKJIEHUH uelloBeka. MeToapl M3ydeHus aHTpororeHe3a. CxoacTBa H
pa3nuuus 4YesloBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBuxynme cuiel (pakropel) anTpornorenesa. HacneacresenHas M3BMEHYMBOCTD U
ecTeCTBEeHHBIH 0TOOp. OOIIeCTBEHHBIH 00pa3 *U3HU, U3TOTOBJICHUE OPYIUI

TPYyZAQA, MBIIUICHHUE, PEYb

2.5

OCHOBHBIE CTaJUU W BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKU, YenoBek
ymenslii, YenoBek mnpsaMoxomaumi, YenoBek HeaHAepTanbCkuil, YenoBek
pasyMHbIil. Haxoqxu MCKOIaeMbIX OCTAHKOB, BpEMs CYILECTBOBaHHS, 001acTh

pacripocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIUs

2.6

UYenoseueckue packl. OCHOBHBIE OOJIBIIME PAChl: €BPOICOU THAS (EBpa3UiiCcKas),
HErpo-aBCTpaloOuJHas  (PKBaTOpHalibHAast),  MOHIOJOMJHAs  (A3MATCKO-
amepuKaHcKas). YepThl IPUCIOCOOJEHHOCTH MPEACTABUTENICH YET0BEUYECKUX
pac K YCIOBUSAM CYIIECTBOBaHMS. EIMHCTBO uenoBedyeckux pac. Kputuka

pacu3ma

Opranu3Mbl U OKpyKaron@s cpeaa

3.1

DKOJIOTUS KaK Hayka. 3aJauyd W paslesbl SKOJIOTUH. METOobl HKOJIOTUUYECKH X
uccienoBaHui.  DKkojormdyeckoe  MupoBoz3peHue.  Cpeapl  oOuTaHUS

OpTraHHU3MOB: BOAHAs, HA3CMHO-BO3AYIIHAA, [TOYBCHHAA, BHYTPHOPTaHNU3MCHHAA

3.2

Oxonoruyeckue  Qakropel. Kimaccudukamms  dKOJIOTHYECKHX  (HAKTOPOB:
abuoTnueckue, OMOTHYECKHE W aHTPONOTeHHbIE. JleiicTBHE 3KOIOTHYECKHU X

(aKTOpOB Ha OPTaHU3MBI

3.3

AbuoTtnueckue (GakTopsl: CBET, TeMmIepaTypa, BIaxHOCTb. doTomeproausm.
[lpucnocoOneHust OpraHU3MOB K JCHCTBUIO a0MOTHYECKUX (DAKTOPOB.

buonornueckue puTMBI

3.4

buotnueckue Qaxropsl. Buapl 6MOTHYECKHMX B3aMMOJCHCTBUI: KOHKYpEHIIUS,
XUIHUYECTBO, IMApa3uTH3M, MYTyaIH3M, KOMMEHCAIu3M (HaxJICOHUYECTBO,
KBapTUPAHTCTBO), AaMEHCAINW3M, HeWTpaiu3M. 3HaueHue OUOTHYECKUX

B3aMMO/ICHCTBUH JUIS CYIIIECTBOBAHUSI OPTAaHU3MOB B IIPUPOJTHBIX COOOIIECTBAX
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3.5

OKOJIOTUYECKHE XapaKTCPHUCTUKU MMOMYJISIIUHU. OCHOBHBIEC  ITOKa3aTeJIH
nomyJdanuun: 4YuCJICHHOCTDb, IJIOTHOCTH, POXIAACMOCTb, CMCPTHOCTb, IMPHUPOCT,

Murpanus. JJMHaMHuKa YMCIEHHOCTH MOMYIISILUHN U €€ PETYISALUS

COOGH.[GCTB& M OKOJIOTMYCCKHUE CUCTEMBI

4.1

CooOrriectBo  opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOILIEHO3a: BHUJIOBa,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muieBas). Bumipl-momuHaHTh. CBS3U B

OHoILIEHO3€e

4.2

Oxosornueckue cucrembl (3kocuctemsl). [lonstue 00 »dKocucreme u
ouoreornieHo3e. POYHKIHMOHAJIbHbIE KOMIOHEHTHl 3KOCHCTEMbI: IPOJYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BelecTB U MOTOK DSHEPIUU B
skocucreMe. Tpoduueckue (MUIIEBBIE) YPOBHU dKocHcTeMBI. [IuieBbie 1enu u
cetu. OCHOBHBIE TIIOKa3aTe€d  HKOCHCTEMBI: OHoMacca, MPOMYKIIHS.
DKOJOTHYECKIE THUPAMUJIbI: TPOAYKIIMH, YUCIEHHOCTH, Onomacchl. CBOMCTBa

SKOCHUCTCM: YCTOI\/’ILII/IBOCTB, CaMOpPCryJisanus, pa3BUTUC. CYKI_[eCCI/I}I

4.3

[TpupoanHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOTO WU
LM POKOJIMCTBEHHOTIO JIEca.

AHTpPOIIOT€HHbIE  DKOCHUCTEMBI. ATpPOIKOCHCTEMBI. YpOo3KOCHCTEMBI.
buonornueckoe 1 X034 CTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnooOpazue kak (akrtop ycroiumBocTH dKocucTeM. (CoxpaHeHHe

OMOJIOTHYECKOTO pazHooOpas3us Ha 3emie

4.4

Yuenne B.M. Bepnanckoro o Oumocdepe. I'panuiiel, coctaB W CTpyKTypa
ouoctepsl. XKuoe BemecTBo U ero QyHkumu. OcobeHHOCTH OMOCchepbl Kak
r00aJIbHOM 3KOocHCTeMbl. JlMHAMUYeckoe paBHOBecME M oOpaTHasl CBSI3b B
6uocgepe. KpyroBopoTsl BemecTB M OMOT€OXHMMHYECKHE LUKIBI 3J1E€MEHTOB

(yrnepona, azota). 3oHaNBEHOCTH OHocheprl. OCHOBHBIE OMOMBI CYIIH

4.5

UYenoseuecTBO B Omocdepe 3emu. AHTPOIIOTEHHBIE U3MEHEHHST B Omocdepe.
['moGanbHbBIE YKOTOTUYECKHE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO YIPABJICHUS MNPUPOJHBIMH pecypcaMH U WX

ucrnonb3oBanue. JlocTixkeHnss OMOJIOTHH U OXpaHa MPUPOJIbI




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.



,D,OKYMEHT noanncaH 3!'IeI-(Tp0HHOl\;1 noanuncbio.

nHoAImcChb

O6wwmii cratyc nognuck:
CepTtuduKar:
Bnapgeneu;:

Uspatens:

Cpok aeucreumsa:

Aara n Bpemsa cospganua dM:

JOKYMEHT TIOAINMMCAH DJFKTPOHHOHW TMOINUCHIO

- MOJJIMHHOCTL JOKYMEHTA TIOJTBEPIKIEHA.
@ MPOBEPEHO B IIPOTPAMME KPHIITOAPM.

Mognucb BepHa
0084CD2F0055160C696197D6216153DA42

MYHULUMUNANBHOE ABTOHOMHOE OBLLUEOBPA3OBATE/IBHOE
YYPEXOEHUE "CPEOHAA OBLLEOBPA3OBATE/IbHAA LLUKOJIA Ne 8",
Ulennnoea, CeeTnaHa OpbesHa, school8@edumonch.ru, 510705525208,
5107110301,11763146448,1025100653357, MYHUUMUNANTbHOE
ABTOHOMHOE OBLLEOBPA3OBATE/IbHOE YYPEXAEHUE "CPEOHAA
OBLLLEOBPA3OBATE/IbHAA LUKOJIA Ne 8", AnpekTop, ropos MoHYeropck,
ynvua Lapesckoro, aom 4a, MypmaHckas obnacts, RU

denepanbHoe KasHauvelcTBo, KasHauelictso Poccun, RU, r. Mockea,
Bonblwoli 3naToyCTUHCKMIA Nepeynok, A. 6, ctpoenune 1, 1047797019830,
7710568760,77 Mocksa, uc_fk@roskazna.ru

JericteuteneH ¢:25.12.202408:14:02 UTC+03

Jeiicteutened go: 20.03.2026 08:14:02 UTC+03

01.11.202509:29:39 UTC+03




