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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHUECKYIO OCHOBY IS
OTIpENICICHUs] TOAX00B K (hOPMHUPOBAHUIO COJACPNKAHUS Yy4eOHOTO mMpeaMera
«buonoruss» coctaBWwIM: KoHUeNnTyalbHble mnonoxenus @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1IeJel, colepKaHus, pe3ylbTaToB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJIOKEHHS 00 OOIIUX LEIX U
OPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obOmero oOpasoBanusi B Poccuiickoit denepainuu, a TakKe TMOJIOXKEHUS O
cnenuduke OMONOTUM, €€ 3HAYCHUU B MMO3HAHUM KUBOUW MPUPOJIBI U 00eCIIeYeHUN
CYILIECTBOBAHMS YesloBeuecKoro obmiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OMpeieNIeHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBI IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMeNsix, 00 oOmen
cTpareruu OOydYeHUs, BOCHUTAHUS M Pa3BUTHUS OOYyYalOUIUXCS CpEACTBAMU
yueOHOoro nmnpeamera «buonorus», omnpeaenser o005S3aTeNbHOE MPEAMETHOE
colepKaHWe, €ro CTPYKTypy, pacmpeleneHue [0 pasjeiaaM H  TeMmam,
PEKOMEHYEMYIO IOCJIEI0BATEIBHOCTh U3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JOTMKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yUYaroImnXCs.

B mporpamme 10 OuoONOrMHM Tak)Ke YUYMUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIIHLHON
NEeSTENHbHOCTH/YUEOHBIX JEHCTBUNM OOYy4YaloIIMXCSd 10 OCBOCHUIO COJCpKAHUS
OHMOJIOTUYECKOTO 00pa30BAHMSL.

B nporpamme no 6uonorun (1011 knaccel, 0a30BbIi ypOBEHb) peaIn30BaH
OPUHIMI MPEEMCTBEHHOCTH B HM3yYEHHHM OHOJOruu, Onarogaps 4eMy B HeW
POCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJIOTUYECKOTO MBIILIEHUS, IPEICTABIEHUN O 3I0pPOBOM
o0Opa3e XKM3HU U OEpEKHbIM OTHOILIEHHWEM K OKpPY’Kalollleld MPUPOIHON cpere.
[ToaTomy Hapsaxy ¢ M3ydeHHEM OOIICOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHH O
CTPOCHUU >KUBBIX CUCTEM PAa3HOTO PaHTa U CYHIHOCTH OCHOBHBIX IMPOTEKAOIINX B
HUX IPOIIECCOB B MPOrpaMMe IO OMOJIOTHH YAEICHO BHUMAHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsl PEIICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4YHuclie: TPOPUIAKTUKK HACJIEICTBEHHBIX 3a00JI€BaHUN YeIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS HKOJIOTUYECKHU
1eJIeCO00Pa3HOro TMOBEACHUS B OKpYyXKalllled NpUpPOJHOM cpele, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM JAESTENBHOCTH 4YelIOBeKa Ha COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHHE BHUMAHHUS K MIPUKIIAIHON HAIPaBJIECHHOCTH
yueOHoro npenmera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTBIO OOECIIEUEHUS



YCIIOBUM JUIsI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1ay IIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHMs, KoOTOpas Tmpeanoiaraer QopMupoBaHHE Yy  OO0ydarOImIUXCA
CIIOCOOHOCTH aJanTUPOBATHCS K MW3MEHEHUSM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHE cpemHero oOmIero OO0pa3oBaHUS 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaer (GopMUpOBaHUE y OOyYarOUIUXCSl TPEICTABICHUNA O
HAy4YHOW KapTUHE MHUpa, pacIIUpsieT U 0000IIaeT 3HAHUS O KUBOW Tpupojue, eé
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHM3allMM WU JBOJIOLHH, CO3MAET
yCIOBHUSI  JJIs:  TIO3HAHWS  3aKOHOB  JKUBOW  TMPHUPOIBI,  (OPMHUPOBAHUS
(GyHKIIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 3/I0POBOTO W Oe3omacHoro obpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS], IEGHHOCTHOTO OTHOILICHUS K dKUBOUW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHue OMOIOTHS UMEET TaKKe JUIsl PEIICHUsI BOCIUTATEIbHbBIX U
pa3BUBAIOIINX  3a7a4  CPEAHEr0  OoO0mero  oOpa3oBaHUS,  COLUATU3AINNH
oOyuaroruxcsi. M3yyenue Ouonoruu o0ecreuynBaeT ycloBUs AJisi (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX ©  HMH(GOPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET WHTErpalluyd OUOJIOTUYECKUX 3HAHUU C
MIPEICTABIICHUSIMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE TOJMOXKEHHS O TMpEeAHA3HAYCHUH Y4eOHOTO mpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNICHUs TMOIXOJ0B K OTOOpY u
CTPYKTYPUPOBAHUIO €ro COJIEpXKaHUsl, MPEACTaBIEHHOIO B MporpamMme Mo
ouosoruu.

Ot60p conepxkanusi yueOHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIHUHI KyJIbTypOCOOOpPAa3HOIO IMOJAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OO0yYaroluecs: JOJDKHBI OCBOMTH 3HAHWA W YMEHHMsS, 3HAUUMBbIC IS
dbopmupoBaHus O0OIIEH KyJIbTYphbl, ONpPEACISIIONIME aJeKBAaTHOE TOBEIACHUE
YeJoBeKa B OKpYKarolleld MPUPOAHON cpelie, BOCTpEOOBaHHbIE B MOBCEIHEBHOM
JKU3HU U TMPAKTHUYECKOU AesATeNbHOCTH. Ocoboe MECTO B ATOM CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /1Jisi (pOPMUPOBAHUS
NPEICTAaBIICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTMHE MHpa U
[IEHHOCTHBIX  OPUEHTAlMSX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TyMaHHU3aIluu
OHOJIOTNYECKOTO 00pa30BAHMSL.

CtpyKkTypupoBaHUE COJCp)KaHUA Y4eOHOr0 MaTepualia B Mporpamme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIIBHBIX OCOOCHHOCTSIX KHUBOU MPHUPOJIbI, O €€ YPOBHEBOW OpraHU3alliu U
ABOJIIONMHU. B COOTBETCTBUM C 3TUM B CTPYKTYpe YUeOHOTO npeamMera «buoaorus»
BBIJICJTICHBI CIIEIYIONINE COJEp KaTebHble JIMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO To3HaHUs», «KieTka kak Ouosormueckas cucrema», «OpraHusM Kak
ouosnoruyeckas cucremay, «CucreMa M MHOrooOpasue OpraHuyYecKOro MHUpPay,



«IBOJIIOIUS AKUBOU MPUPOABDY, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenp u3yuenus yueOHoOro mnpeamera «buonorus» Ha 0a30BOM YypOBHE —
OBJaZicHUE OOyYaloIMMHUCA 3HAHUSMH O  CTPYKTYpHO-(DYHKIIMOHAIBLHOU
OpraHW3allMk > KWBBIX CHCTEM pA3HOTO paHra W MpuoOpeTeHne yMEHUU
WCIIOJIb30BaTh ATH 3HAHWS IS TPAMOTHBIX JICMCTBUI B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TNYHBIX KU3HEHHBIX MPOOIIEM.

JlocTixkeHue 1enu u3ydeHus yuyeOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00€CeUnBAETCS PEIIEHUEM CIEAYIOIINX 3a/1a4:

OCBOEHHE OOYYarOUIMMHUCS CUCTEMbl 3HAHUM O OHMOJOTHMYECKUX TEOPUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiiaxX, CIyKalluX OCHOBOM
JUist OPMHUPOBAHUSI TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
MEeTOJaX HAy4YHOr0 MO3HAHMS, CTPOCHUH, MHOTOO0pa3uu U OCOOEHHOCTSX >KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3alliH, BBIJAIOIMIMNXCS OTKPBITUSX U COBPEMEHHBIX
UCCJICIOBAaHUSX B OMOJIOTHH;

dbopMupoBaHrue y OOydYarOIMXCs IO3HABATENbHBIX, WHTEIUICKTYyaJIbHBIX H
TBOPUECKUX CIOCOOHOCTEW B MpOIECCe aHajdu3a JAaHHBIX O MYyTSIX pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3MVISIIOB, WACH W TMOAXOJOB K HM3YYEHHUIO >KUBBIX CHUCTEM
pa3HOro ypOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOOydJarommuxcsi oOmmeil KynbTyphl, (YHKIIMOHATIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO
MHpa KWUBOW MPUPOABI HA OCHOBAHMHM 3HAHUW U ONBITA, IMOJYYCHHBIX MpHU
U3Yy4YeHUH OUOJIOTUH;

dbopMupoBaHre y OOy4YaOMMXCA YMEHHH WUTFOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSATEIBHOCTA YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKJIEHHOCTU B BO3MOXKHOCTH TTO3HAHUS YEIOBEKOM >KHUBOM
PUPOJIbI, HEOOXOUMOCTH OEPEKHOTO OTHOIIEHHUS K HEW, COOTI0OICHUS] ITUYECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTHYECKUX UCCIIEOBAHUI;

OCO3HaHWE IICHHOCTH OWOJOTMYECKUX 3HAHUU [JIs TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHI, JUisl (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B IOBCEAHEBHOM KU3HU IS
OLICHKH IOCJIEICTBHI CBOEH AESATEIBHOCTHU 110 OTHOLIEHUIO K OKPY>KAIOIIEH cpenie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME W COONIOJCHHUE Mep NPO(HIAKTHKA
3a00s1eBaHUM.

B cucreme cpennero oOumiero obOpasoBaHusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBJIAETCS OOsI3aTE€bHBIM YYEOHBIM MPEAMETOM, BXOJISIIUM B
COCTaB NpeaIMeTHON 001acTH « ECTeCTBEHHO-HAY4YHbIE IPEIMETHD.

Jlist u3ydenust OMoa0ruu Ha 6a30BOM ypOBHE CpeHET0 00111ero 00pa3zoBaHus
otBoauTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34



yaca (1 gac B Henemo).



COJEPXXAHME OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocodueit, STUKON, ICTETUKON U MPABOM.
Ponr Ouonoruun B (HopMUpOBaHHH COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTUYECKUX HAYK.

Meto/b! TO3HAHUS KUBOW MPUPOILI (HAOIIOIEHHUE, IKCIIEPUMEHT, ONUCAHUE,
U3MEpEHHe, KiIacCu(pUKalMs, MOJEIUPOBAHME, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JdeMmoHcTpanuu:

[Toptpetst: Y. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuirel 1 cxembl: «MeTo/Ibl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Ipaktuueckass pabora No 1. «lcmonb3oBaHue pa3iNMYHBIX METOJOB MpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCcTEeMbI U UX OPraHU3alMs.

’Kubie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: Ouoiorun. Otiandmne
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MocHucTeM U UX pazHooOpa3ue. Y POBHU OPraHU3AIUU OMOCUCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTHYECKUH ), OMOCEepHBIA.

JdemoncTpanuu:

Tabmuibl 1 cxembl: « OCHOBHBIE TIPU3HAKHU KU3HW», «YPOBHU OpraHU3aIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb Moiekybl JJHK.

Tema 3. XumMuuyecKuii COCTAB U CTPOCHHUE KJICTKH.

XUMHUYECKHM COCTaB KJIETKU. XHMHUYECKUE 3JIEMEHTBHI: MaKpO3JIEMEHTBHI,
MUKpPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEPAIbHBIX BemleCTB B KieTke. lloanepxanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMenunmble 1 3aMEHUMbIE aMUHOKUCIOTBHI. AMUHOKUCIOTHBIN COCTaB. Y POBHU
CTPYKTYphl ~O€IKOBOM MOJIEKyJbl (NepBUYHAs, BTOpUYHAS, TpPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHME CBOiicTBa OenkoB. buonornueckue
GyHKUIMU OENKOB.

®depmeHTl — Ouosormdyeckue Kartanusatopel. CTpoeHue QepmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas cnenududHocTh. KodepmenTsl. BuramuHbl



OTnnuns GepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYraeBoawsl: MoOHOcaxapuabl  (IJrOoko3a, pubo3a ©  JIE30KCHpH003a),
aucaxapuipl - (caxaposa, JakTo3a) MW Hojucaxapuibl  (Kpaxmai, TJIMKOTEH,
LEJUTI0J103a). bruonornueckue (yHKIHUH yIIIEBOJOB.

Jlumuael:  Tpuraunepunbl, Qocdomunuael, crepouasl. [ HapoduIBHO-
ruipodobHble  cBoiicTBa. buonornueckue ¢dyukumu aunuaoB. CpaBHeHHE
yTJI€BOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

Hyxkneunoseie xucnmorel: JHK w PHK. Hykineornaer — MOHOMEpBI
HykJ1enHOBBIX KucnoT. Ctpoenue u ¢pynkuuu JAHK. Crpoenne u ¢pynkmuu PHK.
Buasr PHK. AT®: ctpoenue u GyHKITUN.

[utonorus — Hayka o kietke. Kiietounas Teopust — npuMep B3aUMOACHCTBHUS
ueil 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIETKH.

Knerka kak wnenoctHas xuBas cucteMa. OOmmMe NTpPU3HAKH KIIETOK:
3aMKHyTasi HapykHas MeMOpana, moiekynbl JIHK kak renermueckmii ammapar,
CUCTEMa CHUHTe3a Oerka.

Tunel KJIETOK: »JyKapuoTUUYecKass U Mpokapuotuyeckas. OcoOeHHOCTH
CTpO€HHUs MpokapuoThueckor kieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
3YKapUOTUYECKON KIEeTKA. (OCHOBHBIE OTJIMYUSA PACTUTEIBHOW, MXWBOTHOM U
TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTE€HKA, TJIMKOKAIUKC, UX
¢bynkuuu. [Inazmaruueckas memOpana, e€ cpoiictBa 1 pyHkuuu. [{utornasma u eé
opranouipl. OnHoMemOpaHHble opraHouabl kietku: JIIIC, ammapat ['ombaxw,
I30COMBI. [1oyaBTOHOMHBIE OpPraHOWMIbl KIETKH: MHUTOXOHIPHUH, IIJIACTUIBI.
[Tpoucxoxaenne MHUTOXOHIpUN u 1actun. Buasl tmactun. HememOpaHHbIC
OpraHOMJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIA IEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKA. QyHKIIMM OPraHOWI0B KJIETKU. BKIItoueHus.

SAnpo — perynaropHslii HeHTp KieTku. CTpoeHue sjpa: siaepHas 00010YKa,
KAapHOIlIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIsann, M. lllnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikusnc, P. ®pankinun, K. M. bap.

Junarpammbr:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOUW MPUPOLEY.

Tabmuubr u cxembl: «llepuoguueckass TabiauIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHune MOJIeKyYJibl BOJIb», «brocunTes Oenka», « CTpoeHrue MOJIEKYJIbl OENKay,
«Ctpoenne pepmenta», «Hyknennossie kucnotel. JJHK», «Ctpoenune Monekybi
AT®», «CTpoeHrEe 3yKapuOTUYECKOW KIETKN», «CTpOEHUE >KUBOTHOM KIIETKWY,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPUOTHUYECKON KIETKUY,



«CtpoeHue sa1pa KIETKN», « Y TIEBOAbD, «JIUMUIBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHME J[UIsl MPOBEACHUS
HAOIIOJICHUM, W3MEPEHUM, HSKCIEPUMEHTOB, MUKPOIpENnapaTbl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHATBHBIX KIETOK.

JlabopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpe aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHUSI KIETOK pPAaCTCHUH,
KUBOTHBIX W OaKTEpHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpemnaparax M MX
OTIMCAHUE.

Tema 4. ’KuzueneaTeJLHOCTH KJIECTKH.

OOmeH BewiecTB, WK MeTadoIu3M. AccuMuisius (I1acTUUYeCKUuil OOMeH) U
JUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JB€ CTOPOHBI €IMHOrO IMpolecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W DHEPTUM B TMOHUMAHUU
MeTaboau3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBINA U retepoTpodHbiid. Pons dhepmeHTOB
B OOMEHE BEIIECTB U MPEBPALIEHUN YHEPTUHU B KIIETKE.

®dotocunte3. CperoBas u TemHOBass (a3el (orocunTeza. Peakunn
dboTocunTe3a. DPpheKTUBHOCTh (oTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a NI JKU3HU
Ha 3emuie. Bausitnue ycnoBuii cpeqpl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIIICHUS €T0
MPOJYKTUBHOCTU Y KYJBTYPHBIX PACTCHUM.

XeMOocCuHTEe3. XeMOCUHTE3Upyone 0akTepuu. 3HaYeHUE XEMOCUHTE3a s
KU3HH Ha 3emie.

DHepreTuueckuii oOMeH B KieTke. PaciiersieHue BeliecTB, BBIJICICHUE U
AKKyMYJUPOBAaHHE OJHEPruM B KJIETKE. OTambl SHEPreTHYecKoro oOMeHa.
['mukonu3. bpoxkenue u ero Buabl. KucnoponHoe okucieHue, WU KIETOYHOE
JIbIXaHUE. OkucnurenbHOe dbocdhopunupoBanue. O hHeKTUBHOCTD
SHEPreTUYECKOro oOMeHa.

Peakiuu Marpuunoro cuHTe3a. [‘eHetmdeckas wuHbpopmanus u JIHK.
Peanuzanus renernyeckod uHGoOpManuu B KieTke. ['eHETHYEeCKUH KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Matpuusblii cuHTe3 PHK. Tpancnsauus — Guocunres
Oenka. Otambl TpaHcuauuu. KomupoBanue amuHOKHCHIOT. Pomb pubocom B
OouocuHTese Oenka.

Hexknerounsle hopmbl )ku3Hu — BUpYyChl. icTopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OcCOOEHHOCTH CTPOCHHMSI M KU3HEHHOIO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynonedunura yenoseka (BHUY) — Bo36ymurens CIIN/a.
OOparHast ~ TpaHCKpuIllMs, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIeBaHUM.



JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, . Y. UBanoBckuii, K. A. Tumupsses.

Tabmuielt 1 cxembl: «Tunbel nutanusy, «Metadbomuzm», «MUTOXOHIPUSY,
«OHeprernyeckuii ooMen», «Xmopomnact», «Dorocunres», «Ctpoenue JIHK»,
«Ctpoenue u GpyHKIIMOHUPOBaHHE reHay, «CuHTte3 Oenkay, «[ eHeTrnuecKkuii Ko,
«Bupyco», «bakrepuodarn», «Ctpoenue u xuzHeHHbIH 1nukin Bupyca CIIN/a,
oaxTepuodaray, «Pemnukarus JJTHK».

O6GopynoBanue: monenu-anmiukanuu «Yasoenue JIHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Mmojeib cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe ¥ MHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii UK, WM >KU3HEHHBIM MK KieTku. MHTepdaza u MUTO3.
[Iporecchl, mpotekatomue B uHTepdaze. Pernukanus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIM HabOp — KapHOTHIL
JIumionHeli W TAluIOWIHBIA ~ XpPOMOCOMHBIE  HAOOphL.  XpOMaTHUJIBI.
[uronornuecknue OCHOBBI PAa3sMHOXKEHUS W HWHAMBUAYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — murto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HBIX CTAAUAX MUTO3a. BHOTOrMYEeCKU CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — armomnTo3.

®dopMbI pa3sMHOKEHHSI OPraHU3MOB: OecIoyioe U mosioBoe. Bubl 6ecmnosnoro
Pa3MHOXKEHUSA: JICJICHUE HAJABOE, IIOYKOBAHME OJHO- M MHOTIOKJIETOYHBIX,
CIOpooOpa3oBaHKE, BETeTaTUBHOE pa3MHOXeHHE. VICKyCcCTBEHHOE KJIOHMPOBAHUE
OPraHU3MOB, €0 3HAYEHUE JJI CEIEKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIOJIOTO.

Meito3. Craguu Mmeiio3a. IIporecchl, NpoucxoadiiMe Ha CTaauax Menosa.
[ToBenenue xpomocom B Meio3e. KpoccunroBep. buomormyeckuid CMbICT H
3HAYECHUE MEH03a.

l'ameTtorenes — mporecc oOpa30BaHUS TOJOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKU U SUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHE3.
OcOoOEHHOCTH CTPOCHMS SHUIEKIETOK W crepmMaTo3ougoB. OTUI0I0TBOpPEHUE.
[TapTenorenes.

NunuBunyanpbHOe  pa3BuTHE (OHTOrEHE3). OMOpPHUOHAIBHOE  pPa3BUTHE
(amOpuorenes). Jrarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y TMO3BOHOYHBIX >KMBOTHBIX:
npoOJeHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOe paszBuTHe. TUIIBI
MOCTAMOPUOHAIILHOTO Pa3BUTHUS: TMPSAMOE, HENpsMoe (JIUYMHOYHOE). BrnusiHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKICHHBIC
YpOJICTBa.

Poct u pasButue pactenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHUE



CEMEHHU, CTAINU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DopMbl pa3sMHOKEHUS OPraHU3MOBY», «JlBolHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pAaCTEHHI», «BereraTuBHOE pa3MHOXKEHHE
pactenui», «Jlenenne xknetku Oaktepuit», «CTpPOEHHE TOJOBBIX KIIETOKY,
«Ctpoenue xpoMocombl», «Knerounbiii mukny, «Pemmukanus JTHK», «Murtosy,
«Menos», «IIpsamoe n HenpsMoe pa3BUTHEY, «I'aMETOTeHE3 Yy MIIEKOIUTAOINX U
4eJI0BeKa», «OCHOBHBIE CTAJIMM OHTOTEHE3a».

O6opynoBanue: MUKPOCKOII, MUKpOIpenapaThl «CriepMaTo30H/1bI
MJICKOTIMTAIOLIETO», «SHIeKIeTka mMiekonuTarmero», «KapuoknHes B KieTkax
KOpEelIKa JIyKa», MarHuTHas MOJENb-aliuIuKauus «J/legeHue KIEeTKn», MOJEIb
JTHK, Mmozaenb MetadazHoil XpoMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

JlaGoparopuass pabora Ne 3. «HaOmromeHue MuUTO3a B KJICTKaX KOHUYMKA
KOpEILIKa JIyKa HAa TOTOBBIX MUKPOIIPENapaTaxy.

JlabopatopHasi pabora Ne 4. «/3ydeHue CTpOEHHS MOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieACTBEHHOCTh M K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reneruku. Mcropus pa3Butus reHeTUKU. Poib nuronoruu
U SMOpUOJIOTUM B CTAaHOBJIICHMM TeHETUKHU. Bkiaa poccuilckux M 3apyOeiHBIX
y4EHBIX B pa3BUTHE TEHETHUKU. METOJbl TEHETUKH (TUOPHUI0JIOTHIECKUM,
IUTOT€HETUYECKUM, MOJEKYJSIPHO-TeHETUYECKHil). (OCHOBHBIE T'€HETUYECKUE
noHATHs. [ eHeTnYecKkass CHMBOJIMKA, HCIIOJIb3YEMasl B CXEMAX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HAacJeA0BaHUs MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MoHorubpuaHoe CKpellMBaHue. 3aKOH €AUHOO0Opa3usi THUOPHUIIOB TEPBOIO
nokoJieHus. IIpaBuino JOMUHMpPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
I'unoresa ynctorsl rameT. [loaHOE M HEMOJTHOE JOMUHHPOBAHHUE.

JuruOpugHoe  CKpelmMBaHHWE. 3aKOH  HE3aBHCHUMOTO  HACIICOBAHUS
npu3HakoB.  l{uToreHeTnueckMe  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanuzupyouee cKkpeumBanue. Vcnoap30BaHne aHAIM3UPYIOIIETO CKPEIINBAHUS
JUISL OTIPENIeSICHHsI TEHOTUIA OCOOHU.

CuemieHHoe  HacienoBaHue mnpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBaHMUIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3ysbTare
KPOCCHHIOBEpa.

XpOMOCOMHAas TEOPUS HACIIEACTBEHHOCTHU. | eHETHUECKUE KapTHI.

['enetnka nmona. XpoMOCOMHOE OMNpENENICHUE MoJia. AyTOCOMBI U TOJIOBBIE
XpoMocOMBI. ['oMoramMeTrHele W TeTEpOoramMeTHbIe OpraHu3mbl. HacienoBaHue
IIPU3HAKOB, CLIETIJIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUJIbI N3MEHYMBOCTU: HEHACJIEACTBEHHASI M HACJIEACTBEHHAS.



Posmp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOAU(PUKALMOHHON M3MEHUYUBOCTU. BapualimoHHbIi psiJl M BapUallMOHHAS KPUBas.
Hopma peakuuu npusHaka. KoJnueCTBEHHBIE M KAUYECTBEHHBIE MPU3HAKU U UX
HOopMa peakunu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnenctBennasi, Wi TEHOTHUNIUYECKAs, W3MEHYMBOCTh. KomOWHaTHBHAas
U3MEHYMUBOCTh. Meio3 U TMOJOBOM MpOIEecC — OCHOBAa KOMOWHATHBHOM
W3MEHYUBOCTU. MyTanimoHHas u3MEeHUUBOCTh. Kitaccudukaiys MyTaluii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTaluil. MyTareHHble (aKkTOphI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HacieacTBeHHoW n3menunBocty H. Y. BaBunosa.

BHesnepHas HaclIeACTBEHHOCTh U U3MEHUHUBOCTb.

I'eneruka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl T'€HETHUKH
YyeJIOBEKa: T€HCAIOTHYCCKUM, OTU3HEI[OBBIM, IIMTOTCHETHYCCKHUI, OMOXMMHYCCKUH,
MOJIEKYISIPHO-T€HETHYECKHUU. CoBpemenHoe ONIPENIECIICHHE TE€HOTHIIA:
MTOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[II1P-ananu3a. HacneacTBeHHble 3a00JieBaHUS YeEJOBEKa: TE€HHBIE OO0JIE3HH,
00JIe3HH C HACJEICTBEHHOW MPEepacroyioKEHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue W TreHepaTuBHbIE MyTanuu. CTBOJOBbIE KIETKU. [IpuHUUAMBI
3I0POBOTO 00pa3a KU3HM, TUATHOCTUKHU, MPOPUITAKTUKH U JICUCHUS TCHETHUECKIX
Oosne3Hel. MenuKo-reHETUYECKOe KOHCYJIbTUPOBAHME. 3HAUYEHHWE MEIUIIMHCKOMN
TC€HETUKHU B MPEAOTBPAILICHUH U JICUEHUN TeHETHUYECKUX 3a00JI€BaHUN YEIOBEKa.

JdeMoHcTpanuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeer-Peconckuii, H. 1. BaBuios.

Tabmumet w cxembl:  «MOHOTMOpPUIAHOE  CKpEIIMBAaHHE W €r0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH pACIICIUIEHHS W €ro LHUTON€HETHYEeCKas
OCHOBa», «3aKOH  YHCTOTBI  rameT», «JluruOpugHoe  CKpEIIMBaHHEY,
«luTomornyeckue OCHOBBI JTUTUOPUTHOTO CKPELIUBAHUD, «Meiio3y,
«B3anmMoAenCTBUE aJUIENBHBIX T'E€HOBY», «l€HEeTHYeCKHe KapTbl PACTEHUI,
KUBOTHBIX M 4YeJoBeka», «l'eHeTwka moiyia», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEINIEHHOrO0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHYUBOCTY, «MoaudukamonHas HW3MEHUYMBOCTHY, «HacnmemoBanue pesyc-
daktopa», «I'eHeTrKa Tpymnn KpoBu», «MyTallMOHHAS N3MEHYHBOCTH.

OO6opymoBanue: Mojenu-anmIukanun  «MOHOTHOPUTHOE CKpEIMBAHUE,
«Henonnoe nomunupoBaHuey, «Jurubpumnoe ckpenuBanue», «llepexpéct
XpPOMOCOM», MHMKPOCKOIl M MHUKporpemnapar «J[po3zoduna» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Teia), repdbapuii «['opox moceBHOW.

JlabopaTopHbIe M IpaKTHYecKue padoThbl:

Jlabopatopuast pabora Ne 5. «V3ydeHue pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKPOIpEnapaTax.



JlaGoparopHas pabota Ne 6. «3yuenne MoaupUKaMOHHON U3MEHYHMBOCTH,
IIOCTPOCHHUE BapUALIMOHHOTO PsIIa U BApUALMOHHON KPUBOD.

JlaGopatopHas padota Ne 7. «AHanu3 MmyTanuil y JIpo30(uiibl Ha TOTOBBIX
MHUKPOIIPENApaATaX)».

[Ipaktuueckass pabora Ne 2. «CocraBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkiusi Kak HayKa U MPOLECC. 3apOKICHUE CEJIEKIIMU U JIOMECTUKAIIUS.
VYuenne H. . BaBunoBa o0 1eHTpaXx MPOUCXOXKICHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUU. LIeHTphl MPOUCXOKIECHHS TOMAIHUX >KUBOTHBIX. CoOpT,
opoJia, ITaMM.

CoBpemeHHbIE METO/bI CeNeKIIuu. MaccoBbI U MHAUBUIYAIbHBIH OTOOPHI B
CEJIEKIIMM pPACTEHWH M JKUBOTHBIX. OIleHKa 3KcTepbepa. biIM3KopoACTBEHHOE
ckpenuBanue — WHOpuauHT. Yucras nuHUsA. CKpemuBaHUE YHUCTHIX JIMHUM.
I'ereposuc, unu rubpuaHas cuna. HepoacTBeHHOE CKpeniuBaHue — ayTOPUIMHT.
Otrnanéunas rtubpuam3anuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJIyYEHUE TIOJHUIUIOUAOB. JIOCTMKEHUS CEIEKIMU PACTEHUM, KXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonorusi kKak oTpacib MPOU3BOJACTBA. |'€HHAs WMH)KEHEpHUs. ITallbl
co3manusi pexkomOuHanTHOM JIHK wm TpancreHHsix opranusmoB. Kierodynas
nxeHepud. Kiietounsle KyJlbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHMUIA.
KnonupoBanue BBICOKONPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Dkojoryueckue M 3Ttudyeckue  mpoobmempl. ['MO - reHermuecku
MOJIM(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. M. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. @.
HMBaHoB.

Tabmumer 1 cxeMbl: kapra «lIeHTphl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacrenumity, «OTnanéHHas rudpuausamnus», «Padbotel akagemuka M. ®. MiBaHoBay,
«llomumnongus», «OObEeKThl OuoTexHonorun», «KiaeTouHele KyJIbTyphl U
KJIOHUpOBaHHeE», « KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKH TUIOJIOB U KOPHEIUIOAOB JUKHUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuiit «CenbcKOX03sUCTBEHHBIC PACTEHUS.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

Okckypcusd «OCHOBHBIE METOJbI M JOCTHKECHUSA CEJNEKIMU PACTCHUW W
JKUBOTHBIX (Ha CEJICKIMOHHYIO CTAHIIMIO, IJIEMEHHY IO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a0OpaTOPHIO
arpOyHUBEPCHUTETA WM HAYYHOTO IICHTPA)».



11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennocbulkn BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOpUH. ODBOIIOLMOHHAS
Teopust U €€ MecTo B OUOJNOrHU. BiusiHue 3BONIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenbctBa HBoMOUMU. [lameoHTONOrHYECKHE: TOCIIEI0BATEIbHOCTD
MOSIBJICHUSI BHUJIOB B TMAJICOHTOJIOTMYECKOW JIETOTHCH, TEPEXOJHbIE (HOPMBL.
buoreorpadpuyeckue: cxoncTBo U paznuuue payH u Gjaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U PA3IUuUs SMOPHOHOB PAa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-AaHATOMUYECKHUE: TOMOJOTHYHbBIC, aHAJIOTHUYHbIC,
PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MONEKYISIPHO-OMOXUMHUUECKUE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMUECKHX IyTeH y BceX
OpraHU3MOB.

OpomonuoHHas Teopus Y. JlapBuna. IIpeAnochblIKM BO3HUKHOBEHUS
JapBUHM3MA. JIBWOKyIIME CHIBI DBOJIIONUM BHUIOB 10 JlapBuHy (u30BITOYHOE
pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAS] U3MEHUYHUBOCTb,
0opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopust sBomonuu (CTI) u e€ 0OCHOBHbIE TTOJIOKESHHUS.

MukposBomonus. [lonmynsuus kak equHUIA BUA U SBOJIOLIMH.

JIBrxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B HpuUpojae. MyTallMOHHBIN
mporecc M KOMOWHATHBHAS W3MEHYMBOCTH. [lOMyNIAIMOHHBIE BOJHBI U Jpeiid
reHoB. M30I1ust 1 MUTpaLus.

EcrecTtBeHHBI1 0TOOp — HampaBisoomuil (akTop 3BOIOIUUA. DOPMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0neHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bofonuu. [Ipumepsl
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIUH.

Bun wu BumooOpaszoBanue. Kpurepuum Buma. OcHOBHbIE  (HOPMBI
BU1000pa30oBaHus: reorpaduyeckoe, IKOJIOrHIecKoe.

MakposBomorusi. PopMbl  ABONIONUU:  (pUIIeTUYECKAs, IUBEPreHTHas,
KOHBEpIreHTHasl, napasuiesnbHas. HeoOpaTuMocTh 3BOTIOLUY.

[Ipoucxoxaenre OT Heclnelualu3upOBaHHBIX MpenkoB. [Iporpeccupyromias
crienuann3anvs. ATanTUBHAS paIAALIMS.

JdeMoHcTpanuu:

[Toprpersr: K. Jlunnei, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuub! u cxembl: «Pa3BuTHe opraHnyeckoro Mupa Ha 3emiey, «3apoabIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «PopMmbl  OoppObI  3a
cyliecTBOBaHMue», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpPTOB PaCTEHUI,
«MHoroobpazue  mopon  KUBOTHbIX»,  «llomymauum»,  «MyTauuoHHas



U3MEHUYUBOCTE», «ApoMopdo3bl», «Unnoamanrammm», «OO0mmas aereHepanus,
«/IBmxkymue cuibsl 3Boionun», «Kapra-cxema wapuipyTta myTtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BuI000pazoBaHue, « IKOIOTHUECKOE BUA000Opa30BAHUEY.

OO6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IUYHBIMUA THUIIAMH OKPACKH,
HAOOp IUIOMOB M CeMsH, KoyuieKius «[Ipumepsl 3alIUTHBIX MPUCTIOCOOJICHUN y
AKUBOTHBIX», MOJeNb «OCHOBHBIE HaIpaBICHUS IBOJIIOIUNY, 00BEMHAs MOJEIb
«CTpoeHHE TOIOBHOIO MO3Ta NO3BOHOYHBIX Y.

buoreorpaduueckas xapra wmupa, Kowiekmus «DopmMbBl COXpaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmumkamus «llepexpéct
XpOMOCOM», BIIaXHbIe TmpenapaTbl «Pa3zButne Hacekomoro», «Pa3Butue
JATYUIKW», MUKpomnpenapaT «/po3oduna» (HopMa, myTanuu QOpMbl KpPbLILEB U
OKpAacKH Tena).

JlabopaTopHble ¥ NpakTHYecKue padoThi:

Jlabopatopuast padota Ne 1. «CpaBHeHHE BHUIOB MO MOPGOIOTHUYECKOMY
KPUTEPHUIO).

Jlabopatopnas padora Ne 2. «Onucanue npucrnocoOJEHHOCTU OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4Hble TpPEACTABICHUS O 3apOXKICHHM >KW3HU. HaydHble THIOTE3bI
BO3HUKHOBEHHUS KWU3HU Ha 3emiie: aOuoreHe3 M TMaHCHepMHs. XUMHUYECKas
3BOMIOLMSA. AOHOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPKACHNE XUMUYECKON IBOMIOINK. HauanbHbIe 3Tanbl
ouosnornyeckoit »Bomoruu. ['unoreza PHK-mMupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKJIETKH. lIepBble KIETKM W HMX 3BOJIOLUS.
dopMHUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTraHU3MOB.

PasButne xu3Hn Ha 3emie mo spam M nepuojgaMm. Karapxen. Apxenckas u
nporepo3oiickas Hpbl. [laneo3oiickas 3pa u €€ mnepuoabl: KeMOpPUUCKUU,
OPIAOBHUKCKHUH, CHITYPUHUCKHM, JEBOHCKHM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o3o0Kickast 3pa ¥ €€ NEPUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass »pa W €€ mNepuoAbl: MaJCOrCHOBBIA, HEOTCHOBBIM,
AHTPOIOTCHOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJornyeckux mporeccoB. OCHOBHBIE ATallbl
ABOJIIOIIMU PACTUTENBHOTO M KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUW U
KUBOTHBIX. [losiBIIEeHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTPAKEHUE HBOMOUHAHA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYMIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHs KaK Hayka. PazBuTue npeactaBiieHHil o
NPOUCXOXKIECHUU YeloBeKa. Mertoabl u3ydyeHusi aHTponoreHe3a. (CxoicTtBa u



pa3Inyuus 4eJI0BEKa U KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuibl  ((pakTopsl) — aHTpPOIOreHesa. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHbIH 0TOOp. OOIecTBeHHbIH 00pa3  KHU3HHU,
U3TOTOBJICHUE OPYIUM TPyAa, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMmenbi, YemoBek mnpsaMoxondmui, YenoBeKk HeaHAEPTAIbCKUN, YenoBek
pasymHbiii. Haxoaku HCKOIMAaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBaHUS, 00JIaCTh
pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIUSL.

YenoBeueckne pacel. OCHOBHBIE  OONbIIME  pachl:  €BPOMECOUAHAS
(eBpasmiickasi),  HErpo-aBCTpalloMgHasi  (PKBATOpUAJbHAs),  MOHTOJOUAHAs
(a3maTcko-amepukaHckas).  YepTbl  MPUCIOCOONEHHOCTH  TMpEJCTaBUTENCH
YEeJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUS. EIMHCTBO 4elOBEUECKUX pac.
Kpuruka pacusma.

JdemoHncTpanuu:

[Toptpetsl: @. Penu, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmuer 1 cxembl: «Bo3uukHOBeHHMEe COJTHEUYHON CHCTEMBI», «Pa3BuTHE
opraHuueckoro wmupa», «PacturenbHas  kieTka», <« KuUBOTHasi  KJETKay,
«ITpokapuoTtnueckasi kiertka», «COBpEMEHHAs CHCTEMA OPraHUYECKOTrO MHUPay,
«CpaBHEHHE aHATOMHMYECKHX YEpPT CTPOCHHUS 4YEIOBEKa M YeJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TNaJCOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YEJIOBEKa», «JlpeBHeimue moan», «JIpeBHue moam», «llepBbie
COBPEMEHHBIEC JIIOIN», «HeloBeueCKue paco».

O6opynoBanne:  mymsoku  «lIpoucxoxaenue — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJepPTallblla, KPOMAaHBOHIIA), CJETKH WU
U300paKEHUS KaMEHHBIX OpyJIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyomna, ckpebna), TeOXpOHOJOTHYecKas Talnuna, Kouiekuus «Dopmbl
COXPAHHOCTH MUCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble M NpakTHYecKue padoThbl:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIX OCTaTKOB PacTEHUU U
YKUBOTHBIX B KOJIJICKITUSX).

DKCKypcusi «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAyYHBIN WK KpaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy Kamolas cpeaa.

DKOJIOTHS KaK Hayka. 3a7a4 U pa3jieibl IKOJIOTUU. MeToabl IKOJTOTHYECKUX
UCCJIEI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHWs OpPraHU3MOB: BOJHAS, HA36MHO-BO3MYIITHAS, MMOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (aktopel. Knaccuduxanus sxonoruueckux (HakTOpoB:



abuoTuyeckre, OMOTHYECKHE M AaHTPOIOIeHHble. JIeHCTBHE 3KOJOTMYECKHX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (pakTophl: CBET, TEMIEPATYpPa, BIAKHOCTh. DoTONEproan3M.
[IpucnocoOnennst  OpraHM3MOB K  JCWUCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckre puTMBL.

buotnueckue (bakTopHI. Bunbr OMOTHYECKUX B3aNMO/IEICTBUU:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyajau3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIH3M,
HEUTpain3M. 3HAu€HHE OWOTHMYECKUX B3aMMOJEHUCTBHM I CYLIECTBOBAHUSA
OpPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU Tnonyssiuu. (OCHOBHBIE MOKa3aTeNn
NOMYJISIUMN: YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. /[mHaMrka 4ucI€HHOCTH MOMYJISIUA U €€ peryssuus.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkensb.

Tabnuubl u cxemsl: kapta «l[Ipupogusie 30Hb1 3emun», «Cpeabl 0OMTaHUS
opranuzmoBy», «®otonepuoansm», «llonmymauum», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTHU TOMyJsnu nHPy30puu-Tyhenbkny, «Ilumensie menm.

JlabopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopnas padorta Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PaCTEHUHN U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BinusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Tpaktuueckas padota Ne 2. «[1ogcuéT MIOTHOCTH MOMYJIAIMA pa3HBIX BUIOB
pacTEHUN.

Tema 4. Coo01mecTBa M IK0JIOIHYECKHE CHCTEMBbI.

Coo0miecTBo opranu3sMoB — OuoneHo3. CTpyKTypbsl OHMOLIEHO3a: BHIOBaf,
IpOCTpaHCTBEHHas, Tpoduueckas (mmmeBas). Bumbl-nomunantel. CBs3u B
OuoreHo3e.

Dkosornueckre cuctembl (dkocucreMsbl). Ilonarue o006 s3KocucTeMe U
ouoreonenoze. DOYHKIIMOHATBHBIE KOMIIOHEHTbI 3KOCUCTEMBI: MPOJIYLICHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTeMbl. [luIleBble 1LIeMH U CETH.
OcCHOBHBIE TIOKA3aTeld SKOCHUCTEMBI: OuMoMacca, MPOIAYKIHUA. DKOJIOTHYECKUE
nupamMubl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTh, CAMOPETyYJIALUs, pa3BuTHe. CyKUeccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
WJIM IMIUPOKOJIUCTBEHHOTO JIeca.

AHTPOTOTE€HHBIE  JKOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHUCTEMBI.



buonoruyeckoe u X034MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznooOpaszue kak @akrop ycroiunBoctu 3KocucteM. CoxpaHeHUe
OMOJIOTMYECKOT0 pazHoOOpa3us Ha 3emiie.

Yuenune B. . Bepuaackoro o O6mocdepe. I'panuiisl, coctaB u CTPYKTypa
ouocheprr. XKuoe BemectBo u ero ¢yHkimu. OcobeHHOCTH Ouocdepnl Kak
rII00aJIbHOM JKOCUCTEMBI. J[MHaMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BeliecTB U OMOT€OXUMUYECKHUE ITUKIIBI 3JIEMEHTOB (YIJIepo/a,
a30Ta). 30HATBHOCTh Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenopeuecTBo B Onochepe 3emin. AHTpONIOTeHHBIE U3MEHEHHS B Onocdepe.
['mo6anbHbIe SKOJTOTHYECKUE TPOOTIEMBI.

Cocy1iiecTBoBaHUE MIPUPOBI 151 YEeJI0BEUYECTRA. CoxpaHnenue
Onopa3zHooOpa3usi Kak OCHOBa yCTOMYMBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJ€HUs NPUPOJHBIMU pecypcaMud W HUX HUCHoJb30BaHue. JlocTuxeHus
OMOJIOTUY U OXpaHa MPUPOJIBIL.

JdeMoHcTpanuu:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubl u cxemsl: «llumesbie nenu», «bHOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnpie cooOmecTBay, «llemn nuTanusy, «IKoJIOTHUECKAs] TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOWHOTO  Jeca», «buoneHo3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOTIOTEHHbIC  BO3JCUCTBUS Ha TpuUpoay», «BaxHeimme HCTOUYHHUKHU
3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHeMIass cocTaBistoIas
ouocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiil d3dhdexT», «DakTopbl
pPaIMoOaKTUBHOIO 3arps3HeHus Ounocdepnl»y, «OOmas cTpykrypa Ouochepb»,
«PacnpocTpanenue ku3HH B Ouocdepe», «O30HOBBIM »dKpaH Ouochepn»,
«Kpyrosopot yriepojaa B ouochepe», «KpyroBopoT azota B IpUpoae».

OO6opyoBanne: MOJETb-aMUIMKANKI «TUMUYHBIE OMOIIEHO3B», TepOapuit
«PacrurenbHblie cooOIIeCcTBaY, KoUK «broieHos3y, «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJBTYyp», Trepbdapud W KOJUICKIMM PACTeHUH U
YKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM DKOJOTMYECKUM TCpyIraM OJHOTO BHJA,
Kpacnas xnura Poccuiickoii ®enepanuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
pacTeHUN U )KUBOTHBIX.



INTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHHUA ITPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHHMA

Cormacno ®I'OC COO, ycranaBnuBalTCcs TpeOOBaHUS K pe3yjibTaTam
OCBOCHHUS  OOYyYalIIMMHUCA TpOorpaMM CpeaHero ooOimero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM M MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMYHOCTHBIX pE3yibTATOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIIONINE: OCO3HAHME OOYyYarOIIUMUCS POCCUNCKON
rpaXJaHCKON MACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalWyue MOTUBAIlUM K OOy4YeHHI0  OWOJIOTHuH,
L[EJICHANIPABIICHHOE PAa3BUTUE BHYTPEHHHUX YOEKIEHUU JIMYHOCTHU Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMUA  YCTAHOBKAMH, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIWYME HKOJOTMUECKOTO IPaBOCO3HAHMUS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs mpeamera «buonorus» AOCTUrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATENbHOW JAESTENBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, TPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJICHUSI MW CHOCOOCTBYIOT MpOIEccaM CaMOIIO3HAHUsSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUA, PA3BUTHS BHYTPEHHEH TMO3UIMU JUYHOCTH, MaTPUOTHU3MA,
YBOXKEHHUS K 3aKOHY U MPABOIOPSJIKY, YETIOBEKY TPyJla M CTapIIeMy MOKOJIEHUIO,
B3aMMHOI'0 YBaXKCHUS, OCPEKHOr0 OTHOIIECHUS K KYJIbTYPHOMY HacCICAUI0 U
TpaJuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoii denepanuu, nmpupone u
OKPY’KaroIen Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONIUXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WLMEN JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAllUM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA U ONBITA AEATEIBHOCTH B IMPOILECCE PEAM3ALUH OCHOBHBIX HANPABICHUMN
BOCIUTATENIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKJAHCKON MOZUIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO 4JIEHAa POCCUICKOTO OOIIECTBA;



OCO3HaHME CBOMX KOHCTHUTYLIHMOHHBIX MpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TMPU CO3JAHUU
y49eOHBIX MPOCKTOB, PEUICHUH y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPENENSITh COOCTBEHHYIO TIO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAJIBHBIM IOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCJIEAOBATEIBCKUX 3a/lad, YBaXUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXJEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU AESATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOHU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnoi, ropoctu 3a cBOM Kpau, cBOXO PoauHy, CBOM SA3bIK U KYJIBTYPY, IPOLIIOE
Y HACTOsIIEee MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K NMPUPOJHOMY HACIIEIUIO U MaMITHUKAM MPUPOJIbI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOI'O 00IIIEeCTBa;

uneiHas yOexIEHHOCTh, TOTOBHOCTh K CIIY)K€HHMIO M 3ammute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €Tr0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CITOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOWIMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOI'O TPHUHATHUS I1IEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBHUH C
TpaguuusaMu HaponoB Poccuuy;

4) 3cTeTU4€eCKOr0 BOCIIUTAHMS:

ACTETHUYECKOE OTHOIICHWE K MHpPY, BKIIOUas JCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHU;



MOHUMAHHE 3MOIIMOHAIBHOTO BO3/ICHCTBUS )KMUBOI IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATH KAYECTBA TBOPUECKOM JIMUHOCTH,

S) ¢pusunyeckoro BocnuTAHUS, (POPMHPOBAHUA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

NOHUMaHUE W peaju3alus 370poBOro M Oe3omacHoro oOpa3a KHU3HU
(310poBO€  TUTaHME, COOJIIOJICHWE TUTMEHUYECKUX TIpaBUJI W HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUM U OTHbIXa, peryisapHas Quznueckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE LEHHOCTH TNPaBUJ HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE MOCJEICTBUI W HENPUATHUS BPEIHBIX NPUBBIUEK (yHOTpeOIeHUS
AJIKOT0Jisl, HAPKOTUKOB, KYPEHHS]);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HaHHUE LIECHHOCTU MacTepCTBa, TPYAOIO0uE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM W COLIMAJIbHOM
HaIPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPOBATH U CAMOCTOSATEIIBHO
BBITIOJIHATH TaKyIO JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaM MnpodecCHOHANBHONU JESTEIHbHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOp Oyaymei npodeccun U pearn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpPA30BaHHWIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JI0OTHYeCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKH LEJIECO00pa3HOEe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHNUS;

MOBBIIIICHUE YPOBHS OKOJOTUYECKOW KyJNbTYPhI: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCHEACTBUNA IS
OKpY>Karollel Cpe.Ibl;

OCO3HaHMWE riI00aJbHOTO XapaKTepa HKOJOTHYECKUX MpoOJieM W MyTeu HxX
penieHus;

CIIOCOOHOCTh HWCIIOJIb30BaTh MPUOOpETaeMble TMPU HU3YYEHUU OUOIOTHU
3HAHUST W YMEHUS TpU PEHICHUH Tpo0JieM, CBS3aHHBIX C palMOHAIBHBIM
IPUPOAOIIONIb30BaHUEM  (COONIIOZICHHE  TpaBWJI  TOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOocUCTeM, Orocdepsr);

AKTUBHOE  HEINpHUITUE JEUCTBUM, NPUHOCIIIMX Bpel  OKPYKAIOLIEH
IPUPOAHON cpelie, YMEHHE MPOrHO3UPOBATH HEOJIATONMPHUSATHBIE HKOJIOTHYECKUE



NOCJIEACTBUS NPEANPUHUMAEMBIX JEHCTBUI U IPEIOTBPAILATH UX;

HAJIMYXE PA3BUTOTO HKOJIOIMYECKOT0 MBIIUICHHUS], YKOJIOTUYECKON KYJIBTYPBI,
omnbITa NEeSTENbHOCTU HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBATBCA MMH B IIO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON NEATEIbHOCTH 3KOJOTHYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHKUE S3BIKOBOM W YHTATEIbCKOM KYyJIbTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKku OHOJIOTMM Kak HayKd, OCO3HaHUs €€ poju B
(GopMUpPOBaHNN PAIMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU LIEJIOCTHOTO
IpPEICTaBICHUS 00 OKpYXKalolleM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YeJOBEKa U
oOmiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpodsieM
COXpaHEHUs MPUPOJHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OWOJIOTUH AJISi COBPEMEHHOW IMBHIIM3AIINU:
o0OecrieyeHrss HOBOTO YPOBHS Pa3BUTHS MEIMIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypcHble  NPOOJEMBbl  Pa3BUTHUS
YeJIOBEUECTBA, MOMCKA MyTeH BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOiieM U
o0OecrieyeHusi mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPAlMOHAIBHOMY
UCTIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHPOBAHMIO HOBBIX CTAaHJAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYyYEHUU OMOJOIMYECKMX 3HAaHUH B LEJAX
NOBBIIIEHUS OOIIel KyJbTYphbl, €CTECTBEHHO-HAy4HOW TIpPaMOTHOCTH, Kak
COCTAaBHOM 4acTH (PYHKUMOHAJIBHOW T'PAaMOTHOCTH OOywaromuxcs, GpopmMupyemon
IpU U3YYEHUH OMOJIOTHH;

NOHUMAaHUE CYLIHOCTH METOJOB MO3HAHUS, UCIIONb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4yaeMble 3HaHMs MJIs aHajau3a u
OOBSCHEHHUSI SBJICHUW OKPYXAIOLIEr0 MUPa U MPOUCXOJAUIMX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIIOUEHHS HAa OCHOBE HAay4HbIX (AKTOB U
UMEIOIINXCS JaHHBIX C LEJIbI0 TOJYUYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS IS
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIMSIX;

OCO3HaHWE LIEHHOCTU HAY4YHOH JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
IPOEKTHYIO M HCCIIEOBATENBCKYIO AESTENbHOCTh HHIMBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMO0Opa30BaHUIO, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHUI MO OMONOrMM B



COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.
METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3ybTaThl OCBOCHHS y4eOHOTo mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYUMbIe g (OPMUPOBAHMUS MHUPOBO33PEHUSI OOyHAOUIUXCS
MEXIUCUUILUIMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPAKAOLIUE
[EJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEpPrus, SBJICHHE, MPOLECC,
cucTeMa, Hay4Hbld (hakT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIEIOBAaHUE,  HAOJIOJICHHEe,  U3MEpPEHUE, OKCHEPUMEHT U  JAPYrHux),
yHUBEpCaIbHBbIC Yy4YeOHBbIC JeWcTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), o0OecreunBaroIIne dbopmupoBaHue (GbyHKITMOHATBHOM
rPAaMOTHOCTH U  COIIMAJIBHON KOMIIETCHIIMM OOYy4YarolIuXxcs, CIOCOOHOCTH
oOy4Jarommxcs WCITIOJIB30BATh OCBOCHHBIC MEXTUCIIUTUTMHAPHEIE,

MHUPOBO33PEHUYCCKNE 3HAHWS W YHUBEpPCAJIbHBIE y4eOHBIE JCUCTBUS B
IO3HABATEILHOU U COLIMAIIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IPOTPAMMbI CPEIHETO OOIIero
00pa3oBaHUsl TOJKHBI OTPAKATD:

OBianenue YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABATEJILHBIMH
JIeHCTBUSIMM :

1) 6a30Bble JJOrHYecKHe JeiCTBUS:

CaMOCTOSITeIbHO  (OpMYJMpPOBaTH M aKTyaJIU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHWA TPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, 000OIICHUS), pAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC NMPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH TTOHATHSIMH);

OTIpeNIeNATh IENH JeATeILHOCTH, 3a/aBas IapaMeTphl M KPUTEPUU WX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACITEIBHOCTH C TIOCTABICHHBIMU ETISIMU;

HCIIOJIb30BaTh OMOJIOTUYCCKHUE TOHATHUS JIs 0OBSICHEHUS (PaKTOB M SBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHIYKTUBHBIC, JECTyKTUBHBIC, IIO
AQHAJIOTUH), BBISABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pPaccMaTPHUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

MIPUMCHSITh CXEMHO-MO/ICJIbHBIC CpeacTBa JUIST peACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a
TakK€  MPOTHBOPEUMH  Pa3HOTO  pOAa,  BBIIBICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBI ¢ YU4€TOM aHajau3a MMEIOITUXCS



MaTepUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JESITEIBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUN AESTENbHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH padOTy B  YCIOBHUSX PEATBHOIO,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOT'O B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PELICHUH )KU3HEHHBIX IPOOIIEM.

2) 0a3oBbIe MCCIIEI0BATEILCKUE 1eHCTBUA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEA0BATENIbCKON U MPOEKTHOM AESITENIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IMOUCKY METOJOB PEIIEHUS TPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHbIX METOJOB MO3HAHUS;

UCIIOJIb30BaTh pa3MYHbIe BUbI JESITEIBHOCTU IO TMOJIYYEHHUIO HOBOIO
3HaHMSI, €r0 HWHTEpPHpETAlMH, MNPeoOpa3oBaHUI0 M NPHUMEHEHUI0 B Yy4eOHBIX
CUTYalUsX, B TOM YHUCJIE NP CO3JaHNH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(opMupOBaTh HAYyYHBIA TUI MBIIUICHUS, BIaJIeTh HAYYHONH TEPMUHOJIOTHUEH,
KJIFOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OopMyJIUMpoBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHON
NEATENbHOCTH U XKU3HEHHBIX CUTYaLIUSX;

BBISIBJISITh [IPUYMHHO-CIEACTBEHHBIE CBA3M MW aKTyaJu3MpOBaTh 3ajaady,
BBIIBUTaTh TUINOTE3Yy €€ pEeLIeHMs, HaXOAMTh apryMEHThI Ul J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a1aBaTh NapaMeTPhbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBAaTh IOJIYYEHHbIE B XOJ€ pEIICHUs 3aJayd  pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JTIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYLIECTBJIATH LI€JICHANPABICHHBIA MOUCK MEpPEeHOca CPEJICTB M CIOCOOOB
JercTBUS B MPO(ECCUOHAIBHYIO CPEAY;

yMETh IEPEHOCUTh 3HAHUS B IMO3HABATEJIBHYIO W MPAKTHUECKYIO O0JIacTH
KU3ZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTHHAIbHbBIE MOJIXOJbl M pEUICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) padora ¢ nndopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOpMAILUU (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-TOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHbIX, B VHTepHeTe), aHaIu3UpOBaTh
UHGOPMAIUIO Pa3TUYHBIX BUJOB U (POPM MpencTaBICHUS, KPUTHUECKUA OLIEHUBAThH
€€ JT0OCTOBEPHOCTh U HENTPOTUBOPEUYUBOCTb;

(opMyIMpOBaTh 3alpOChl U NPUMEHATh PA3JIMYHBIE METOJbl IPU MOUCKE U



otOope Ouonornueckoil MHMOpMaIUu, HEOOXOUMOM NIl BBIMIOJHEHUST yU4eOHBIX
3azay;

npUOOpETaTh OMBIT KCIOJIB30BAHKS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUM, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO HCITOJIH30BAHUS PA3IMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMAIbHYI0  (GOpMY  MPEACTABICHHUS
onosornyeckoit nHpopmaruu (cXeMbl, rpaduKH, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ouojornyeckol HMHpOpMaNMe: TPUMEHSATh XUMHUYECKkue, (Qusnyeckue u
MaTeMaTUYEeCKUe 3HAKU M CUMBOJBI, (hopmyiibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJHYECKHE  CpEICTBa
HaTJITHOCTH;

BJIAJCTh  HABBIKAMH  PACO3HaBaHWA W 3aUTHl  WH(OpMaIuwy,
uHGOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaieHNe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU AeCTBUAMM:

1) oO1enmue:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WM JTUCKYCCHUU TIO CYIIECTBY OOCYXmaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTENHHO BBINIOJHEHHUS MpejiaraeMoin
3aJ1ay, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH TO3HUIIUH JIPYTUX YYAaCTHUKOB
Janora Wik JUCKyCCUn);

pacmo3HaBaTh HEBEpPOAIBbHBIE CpEACTBA OOIICHHS, TOHWUMAaTh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IMYHBIMU CIIOCOO0AMM OOIIEHUS W B3aMMOJICHCTBHSI, TTOHMMATh
HAMEPEHUS IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M HCIOJIh30BAaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAITHLHON
paboTHI IPH peIIeHNH OMOJIOTHYECKOM MPoOieMbl, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH YUeOHOMU 3a/1au;

BBIOMpAaTh TEMAaTHKy W METOJBl COBMECTHBIX JEUCTBHH C yd4éTOM OOIIHX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YieHa KOJUICKTHBRA,;

OpUHUMATh IEIA  COBMECTHOM  JEATEIhHOCTH, OpPraHW30BHIBATH U
KOOPJIMHUPOBATh JICUCTBUSA 10 €€ JNOCTHKECHHUIO: COCTABJISITH IUIaH JCUCTBUH,
pacupenensaTh pojaud € Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh PpE3YJIbTaThl



COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJAJa U KaXJOr0 y4YaCTHUKA KOMAaH[Ibl B
oO1IuMit pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

IIpeAIaraTb HOBBIE IIPOEKTHI, OLEHMBATh HIEHU C TO3ULUHA HOBU3HBI,
OPUT'MHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIJISITh ITO3UTMBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMH PEryJIATHBHBIMU ACHCTBUSIMM:

1) camoopranusanus:

UCTIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABIECHUS MpoOJIeM M HX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE M CMBICIOBBIE
YCTAHOBKHM B CBOMX JCHCTBMSX M IOCTYIIKax IO OTHOIIECHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYILECTBIIATh IO3HABATEIBHYIO ACSATEIbHOCTD, BBIABIATH
npo0eMbl, CTaBUTh U (HOpMYIHMpPOBaThH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEeIbHON
NEATEIIbHOCTH YU )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTaBJSATh IUJIaH pPEIICHHs NpoOJeMbl C  y4ETOM
MMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHHUH;

J1aBaTh OLICHKY HOBBIM CUTYalLUsIM;

pacIMpsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JIeNaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBATbh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TMOBBIIMIATH CBOM 0Opa30BATENbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLICHKY HOBBIM CHUTYalHsM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIAJ€Th  HABBIKAMM  IO3HABATENBHON  pedieKCHud KakKk  OCO3HAHMS
COBEpPLIAEMBIX JCHMCTBHUM M MBICIUTENBHBIX MPOLECCOB, HMX PpE3yJbTaTOB U
OCHOBaHUM, UCHOJb30BaTh MPHUEMBI peIeKCUH Uil OLUEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'0O PELICHHUS;

YMETh OLICHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO HUX
CHIKEHHIO;

IPUHUMATh MOTHMBBI M apryMEHTBl JPYTMX IIPH aHajIu3€ pe3yJIbTaToOB
NEeATEIIbHOCTH;

3) npuHATHE Ce0H U APYTrUX:



IPUHUMATh ceOsl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

II[PUHUMATh MOTHBBI W apryMEHTBl JPYTUX IIPU aHaIu3€ pe3yJIbTaToB
NEeATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOr0 YEIOBEKA.

NNPEIMETHBIE PE3YJIBTATbBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO mo OuoiOrMU Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue At yueoHoro npeamera « buonorus
HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUM MO OCBOCHUIO, HHTEPIPETALUNA U
npeo0pa3oBaHUI0 3HAHWM, BUIBI JCSITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3jIMYHBIX y4E€OHBIX CHUTYallUsX, a TaKkKe B peajbHBIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owojorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTABIECHBI IO rOAaM O0y4YEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHUS yueOHOro mnpeamera «buomorus» ¢ 10
Kjlacce NOKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUIM O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (hOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHBI MUpPa U HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOCKHBIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAITBHOU
rPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHUE PACKpBIBATh COJIep)KaHUE OMOJIOTMYECKUX TEPMUHOB M TOHSATHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB U IPEBpallCHUE
SHEPrum), TOMEOCcTa3 (CaMOpEerysius), YPOBHEBasE OpraHU3aIus KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEEHUE (PENPOAYKIHS), HACIAEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTHUYECKHE Teopuu (KIETOYHas, XPOMOCOMHa,
MyTallMOHHAs, UEHTpaJibHas JOrMa MOJEKYJIsIpHOW Ouosnoruun), 3axoHsl (I
Meunpnensa, T. Moprana, H. Y. BaBunoBa) u yueHnust (0 UeHTpax MHOrooOpasusi u
IPOUCXOXKIEHUs KyJIbTypHbIX pactenunii H. 1. BaBunosa), onpenensite rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHUE BIIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAONIOACHUE U
OMNMUCAHUE >KUBBIX CHUCTEM, MPOIECCOB U SIBJICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEX]y HCCIEyEeMbIMH BEJIMYMHAMU, OOBICHEHHE IOITYYEHHBIX
pEe3yJbTaTOB, WCIIOJIB30BAaHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BHIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIENATh CYIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
IYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU



IPOLIECCOB: OOMEHa BEILECTB W IMPEBpALICHUs] HEPTUU B KIIETKe, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTUYeCKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo03a,
OIJIOIOTBOPEHUS, PA3MHOKCHHS, WHIUBUAYaJIbHOIO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTh MOJyUYEeHHBbIE 3HAHUS Ui OOBSICHEHUS OUOJIOTUYECKUX
IPOLIECCOB U SIBICHUMN, IJIS1 MPUHATUS NMPAKTUYECKUX PEILIECHUN B MOBCEAHEBHOU
KU3HU C 1IeNbl0 oOecredeHus: 0e30IacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY’KaIOIIUX JIIOJEH, COOIIOICHHSI HOPM T'PaMOTHOTO TTOBEAEHUS B OKPY Karolen
IPUPOJTHON cpene, MOHUMAHUE HEOOXOJMMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBpEMEHHOW  Ouosorui W OMOTEXHOJOTHMH AN palMOHAIbHOIO
IPUPOJIONOIB30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIe TEHETHYECKHE 3aJayd Ha MOHO- W
JTUTHOpPUAHOE CKpEUIMBaHUE, CIEIUICHHOE HAacleJOBAaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MpPEJCKa3aHMUsl HAcleIOBAaHUS NMPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBINOJIHATH J1a0OpAaTOPHBIE M IPAKTHYECKHE paboOThl, COOIIOAATH
npaBuiia npu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh W HWHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUs, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHHUKOB (CpEeACTBa MacCcOBOW MH(pOpMalLMU, HAYYHO-IIOMYJISIPHBIE
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCJICIOBAaHUI B OWOIIOTHH,
MeAHIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE U YCTHBIE COOOIICHMUS,
000011ast OMoJIOrHYecKyr0 MHGOPMAINIO U3 HECKOJbKHX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUMHBINA annapar OMOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydeOHoro npeamera «buonorus» 6 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIU OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOIO MHMPOBO33PEHMS, O BKJIAJ€ POCCUHWCKHUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl pEHICHHS )KU3HEHHBIX 3a/1a4;

YMEHHE pACKpbIBaTh COJAEp)KaHHWE OUOJIOIMYECKUX TEPMHMHOB M TOHSTHM:
BUJI, TOMYJIALNSA, TeHO(OH, SBOIIONUS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIIOLINH,
IPUCIOCOOJICHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTMYECKUE (PaKTOPHI,
DKOCHCTEMa, TMPOMYIECHTHI, KOHCYMEHTBHI, PpEIYyLEHThl, IeMH  NUTAHHS,
AKOJIOTHYECKas MUpaMua, OMoreonenos, onocdepa;

yMEHHME WH3j1araTh OHOJOTMYECKHEe TEOpUM (dBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHUsl DBOJIOLMHM), 3aKOHbl U 3aKOHOMEPHOCTH



(3apoabimieBoro cxoactsa K. M. bapa, depenoBaHusl TIIaBHBIX HANpaBICHUN U
nyteit spomorun A. H. CesepiioBa, yuenust o ouocepe B. 1. Bepnaackoro),
OTPEEIATh TPAHULIBI UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

YMEHUE BIIAJIETh METOJJAMU HAYYHOT'O IMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMUCAHUE KUBBIX CUCTEM, MPOLECCOB U SIBICHUMN, OpraHU3alus U MPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIABM)KCHHE  TUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXIY HCCICAYyeMbIMH BEIUYMHAMU, OOBSCHEHHE TOJYYECHHBIX
pe3yJbTaTOB, WCIOJIL30BAaHHBIX HAYYHBIX TMOHATHMN, TEOPUH M 3aKOHOB, YMEHHUE
JienaTh BHIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIENATh CYIIECTBEHHBbIC TPU3HAKU CTPOCHUS OMOJIOTHUYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOT€OlIEHO30B U HJKOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOIO0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOIEHHOCTH
OpraHU3MOB, JEUCTBHUS SKOJOTUYECKHX (PAKTOPOB HA OPraHU3MBI, TEPEeHOCa
BEILIECTB M TIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX H3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYyroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH TOJYyYCHHBIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELUICHUH B MOBCEIHEBHOU
KU3HU C 1IeTbl0 o0ecredeHus: Oe30IacHOCTH CBOETO 370pPOBbS M 370POBBS
OKPY>KaIOIUX JIIOJIeH, COOJIIOICHHUSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON Cpee, MOHUMaHUE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHUKEHUN
COBPEMEHHOU OMOJIOTHH JIJIsi PAITMOHAILHOTO MTPUPOIOTIOIH30BAHMSI;

yMEHHUE peliaTh dJEeMEHTapHble OMOJOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIIEeCTB U SHEPTUU B dIKOCUCTEMaX (1IN MUTaHUS);

YMEHUE BBINOJIHATH JIA0OPATOPHbIE M MpakTU4YecKue paboThl, COOIIOIAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHWBATh W WHTEPIPETHPOBATH HHGHOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(pOpPMALINK, HAYYHO-TIOMYJISPHBIC
Marepualbl),  paccMaTpuBaTh  JIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

yMEHHUE CO3/1aBaThb COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHUS,
00001ast OMoornueckyro MHGOPMAIMIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
WCII0JIb30BaTh MOHSATUWHBIN anmapatr OUOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Nenn/m | HaummeHoBaHMe pa3/jesioB U TeM KoanuecTBo yacon DJIeKTPOHHbIE
NPOorpaMMbl Bcero KoHTpobHBI IIpakTHyeckn (uu¢posbIe)
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypchl
1 buonorus xak Hayka 2 0.5 bubmmorexa [IOK
https://m.edsoo.ru/7f41c29
2
2 JKuBbIe crCcTEMBI M UX OpraHU3alus 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41c29
2
3 XHUMUYECKUH COCTaB U CTPOCHUE KIETKH 8 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f41¢29
2
4 KuszHenesaTeabHOCTb KIETKHA 6 bu6mmoreka [{OK
https://m.edsoo.ru/7f41c29
2
5 PazmHOXeHME M MHIUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexka [JOK
OpPraHU3MOB https://m.edsoo.ru/741¢29
2
6 HacnenctBeHHOCTS U UBMEHUYUBOCTD 8 1.5 bu6nmnoreka [JOK
OPraHu3MOB https://m.edsoo.ru/7f41¢29
2
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c29
2
8 Pe3epBHOE Bpems 1 bubmuorexa [JOK

https://m.edsoo.ru/7f41¢29
2



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
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
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
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
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
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
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
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
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
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
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
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
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

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KITACC

Ne ni/m HanmeHnoBaHMe pa3/ie/ioB U TeM KoanuecTBo 4acon JIeKTPOHHbIE
NMPOrpaMMsbl Bcero KoHTpoibHbI IIpakTHyeckn (uu¢possbIe)
e padoThbl e padoThl o0pa3oBaTe/ibHbIE

pecypchl

1 DBOIIOIMOHHAST OMOJIOTHUSA 9 1 bu6nuoreka [JOK
https://m.edsoo.ru/7f41cc7
4

2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 bubnnorexa [JOK

3emiie https://m.edsoo.ru/7f41cc7

4

3 OpranusMbl U OKpY>Karolas cpeia 5 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41cc7
4

4 Coo011ecTBa ¥ 9KOJOTHUECKUE CUCTEMBI 9 bubmuoreka [JOK
https://m.edsoo.ru/7f41cc7
4

5 PeszepBHoe Bpemst 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41cc7
4

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne Tema ypoka KoJsun4yecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bcero KoHnTpoibHbI IIpakTHyeckn H3Y4YeHH uudposbie
e padoThbI e padoThbI | oOpa3oBaTe/ibHbIE
pecypcsl
1 buosorus B cucreme Hayk 1 bubmmoreka [JOK
https://m.edsoo.ru/863e612
2
https://m.edsoo.ru/863e632a
2 MeTo/1bl TO3HAHUS KUBOU MPUPOIBI. 1 0.5 bubnuorexa [JOK
[TpakTrueckas padora Ne 1 https://m.edsoo.ru/863e612
«/cnonp3oBaHue pa3anvHbIX 2
METO/IOB IPY U3YUYEHUU
OMOJOTUYECKIX OOBEKTOBY
3 buosiornyeckue cucTemsl, MpoUecChl 1 bubnmnoreka [JOK
U UX U3y4YEeHHUE https://m.edsoo.ru/863e656
4
4 XuMHYECKui cocTaB KieTku. Bona u 1 bubnuorexa [JOK
MUHEpPAJIbHBIE COJIU https://m.edsoo.ru/863e674¢
5 benku. CoctaB u cTpoeHne OEIKOB 1 bubmmoreka [JOK
https://m.edsoo.ru/863e6b7
2
6 DepMeHThI — OMOJIOTUYECKHE 1 0.5 bubmmoreka [JOK

KaTanuzatopsl. JlabopaTtopHast
pabota Ne 1 «M3yuenue
KaTaJIUTHYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WM KaTaJla3bl)»

https://m.edsoo.ru/863e6b7
2
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7 Yrneroasl. JIunnasi bubmuoreka [JOK
https://m.edso00.1ru/863e687
0
8 Hyxneunossie kucnotel. ATO bubnuorexa [JOK
https://m.edsoo.ru/863e6d5c
9 Hctopusa u MeTOABI U3yUEHUS bubmmoreka [JOK
kieTku. Kinerounas teopus https://m.edsoo.ru/863e6e88
10 Krerka xak 1enocTHas sKxuBas
cucreMa
11 CTpoeHMEe 3yKapuOTUYECKON KIIETKHU. 0.5 bubnuoreka [JOK
JlaGopaTopnas pabota Ne 2 https://m.eds00.ru/863e6ff0
«M3yueHue CTpoeHUs KIETOK https://m.edsoo.ru/863e716¢
pacTeHui, )KUBOTHBIX, TPHOOB U
OakTepuii oI MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpEnapaTax U ux
OTIHCaHUE
12 OOMeH BeIecTB WM MeTab0Iu3M bubmmoreka [IOK
https://m.edso00.ru/863e766¢
13 ®oTtocuHTe3. XEMOCUHTE3 bubmuorexa [JOK
https://m.edsoo0.ru/863e7c98
14 OHepreTuyeckuii 0OMeH bub6nuoreka [IOK
https://m.edsoo.ru/863e7aae
15 JKu3HeHHbIN IMKI KISTKU. [enenue 0.5 but6mmoreka [JOK
KJeTku. Muros. JlabopaTopHas https://m.edsoo.ru/863e7dc4
paborta Ne 3 «Habmnronenue murto3a B
KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKPOMpENapaTax»
16 buocunres Oenka. Peakiys bubnuoreka [JOK
MaTpUYHOI'0 CUHTE3A https://m.edsoo.ru/863e796¢
17 Tpancasus — Ouocunres Oenka bubnnorexa [HOK
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https://m.edsoo.ru/863e796¢

18 Hexnerounsie popmbl )KU3HU — bubnuoreka [JOK
BUPYCBI https://m.edsoo.ru/863e754
0
19 Dopmbl pa3MHOKEHHSI OPTaHU3MOB bubnmnoreka [JOK
https://m.edsoo.ru/863e81b
6
https://m.edsoo.ru/863e831e
20 Meiio3 bubmuorexa [JOK
https://m.edsoo.ru/863e7f4a
21 OO6pa3oBaHue U pa3BUTHE MOJOBBIX 0.5 bubnmoreka [JOK
kJeToK. ONI010TBOPEHHE. https://m.edsoo.ru/863e81b
Jlaboparopuas pabota Ne 4 6
«3ydeHne CTpOECHUS MOJTOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
22 NunuBuayansHOE pa3BUTHE bubnmnoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/863e843
6
23 ['eHeTnka — HayKa o bubmmoreka [JOK
HACJIEICTBEHHOCTU U U3MEHYMBOCTU https://m.edso0o0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEA0BaHUS bubnnorexa [JOK
npu3HaKoB. MoHOrubpuIHOE https://m.edsoo.ru/863e887
CKpeIBaHKE 8
25 JurnbpuaHoe CKpemmrBaHue. 3aKoH bubnuoreka [JOK
HE3aBUCUMOT'0 HACIIEJOBAHUS https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CueruieHHOe Hacae10BaHUe 0.5 bubnmoreka [JOK

npu3HakoB. JlaboparopHas pabora
Ne 5 «M3yuenne pe3ynbTaToB
MOHOTHOPHIHOTO U TUTHOPUTHOTO

https://m.edso0.1ru/863e8c60
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CKpEILIMBAaHUA y Jp030(HIIbI HA
TOTOBBIX MUKpOIIpEnapaTax»

27 I'eneruka momna. HacinenoBanue 1 bu6mmoreka [IOK
[IPU3HAKOB, CLEIIEHHBIX C ITOJIOM https://m.eds00.1ru/863e8c60
28 N3menunBocTh. HenacnencrBennas 1 0.5 but6mmoreka [{IOK
U3MeH4YUBOCTh. JlabopaTopHas https://m.edsoo.ru/863e8efe
pabota Ne 6. U3yuenue
MOIU(DUKAITMOHHOW U3MEHUYNBOCTH,
MOCTPOEHNE BAPUALIMOHHOTO Psifia U
BAPUALIMOHHON KPUBOI»
29 HacnenctBenHnast ”3MEHYUBOCTb. 1 0.5 bubmmoreka [JOK
JlaboparopHnas padota Ne 7. https://m.edsoo.ru/863e8efe
«AHaNMM3 MyTanui y apo3oQuiisl Ha
TOTOBBIX MUKPOIIpENapaTax»
30 I'eneTuka yenoBeka 1 bub6nmoreka [IOK
https://m.edsoo.ru/863e8d7
8
31 PesepBHeIil ypok. O600I1ICHHE T10 1
teme «HacnencTBeHHOCTh 1
W3MEHYMBOCTH OPTAaHU3MOBY»
32 CenekIus Kak HayKa U Ipolrece 1 bubmuoreka [JOK
https://m.edsoo0.ru/863e921
4
33 MeToObl U TOCTH)XKEHUS CEJIEKIINU 1 bu6nuoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.edsoo.ru/863e921
4
34 buorexnonorus kak orpacib 1 bubnmoreka [JOK
MPOU3BOJACTBA https://m.edsoo.ru/863e933
6
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOI'PAMME
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11 KITACC

Ne Tema ypoka KouunyecTBo yacos Hara DJIeKTPOHHbIE
n/n Bcero KoHTpoibHBI IIpakTH4eckn H3Y4YeHH nudposbie
e padoThl e padoThbl 1 o0pa3oBaTejibHbIE
pecypcbl
1 DBOJIIOLMS U METOJIbI €€ U3y4YEeHHS 1 bubnmoreka [JOK
https://m.edsoo.ru/863ea20e
2 Wctopus pa3BUTHS IpEACTABICHUI 1 bubmoreka [JOK
00 9BOJIOLIUH https://m.edso0.ru/863e957
0
3 MukposBontonus 1 bubnmnoreka [JOK
https://m.edsoo.ru/863e9cle
4 [Tonynsiuust Kak 3JaeMeHTapHast 1 0.5 bubmuoreka [JOK
€IMHULIA BUIA U BOJIOLHH. https://m.edsoo.ru/863e99c6
JlaGopatopHas pabora Ne 1
«CpaBHEHHE BHJIOB 110
MOP(OTIOTHUECKOMY KPUTEPHUIO
5 JIBKy1IHe CUITbI (3JIEMEHTaApHBIC 1 bubnuorexa [JOK
(akTOpbI) IBOIOINH https://m.edsoo.ru/863e9da4
6 EcrecTBenHbIit 0TOOD 1 ero GopMbI 1 bubnuorexa [JOK
https://m.edsoo.ru/863e9ed0
7 Pe3ynbrarhl 3BOMIOIUN: 1 0.5 bubmuorexa [JOK
MPUCTIOCOOIEHHOCTh OPTaHNU3MOB U https://m.edsoo.ru/863e9fde
BHU000pa3zoBanue. JlabopaTopHas
paborta Ne 2 «Onucanue
MPUCIIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCUTEIILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnmoreka [JOK
MAaKpO3BOJIFOLIUA https://m.edsoo.ru/863e9cle
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9 HeobpaTumocTs 3BOMIOIINN
10 Ucrtopus xu3Hu Ha 3emiie U METObI
€€ U3y4YeHUs
11 ['unoTessl MpOUCXO0KACHUS KU3HU bubmuoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3BuTue xu3Hu Ha 3emJie 1o spam bubnuorexa [JOK
U TIepHoJIaM https://m.edsoo.ru/863eabbe
13 OCHOBHBIE ATaIlbI BOJIOIIH 0.5 bu6nuoreka [JOK
PACTUTENBHOIO U KUBOTHOT'O MHUPA. https://m.edsoo.ru/863ea8bc
[IpaxTuyeckas padora Ne 1
«3yyeHne uCKOmaeMbIX OCTaTKOB
pacTeHuii U KUBOTHBIX B
KOJUTCKITUSIX)
14 CoBpeMeHHas cuctema bubnuoreka [JOK
OpPraHUYECKOTO MHUpa https://m.edsoo.ru/863ca4 8¢
15 DBOJIOIUS YeTI0BeKa (aHTPOIIOTEHE3) bubnmnoreka [JOK
https://m.edsoo.ru/863eac2¢c
16 JBwxymue cuiibl (pakTopsl) bubnuorexa [JOK
aHTPOIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJINN DBOJIFOIIMNA
YeJioBeKa
18 Yenoseueckue pacel U IPUPOIHBIE bubnmnoreka [JOK
aJanTalu YeJIOBEeKa https://m.edsoo.ru/863eaca2
19 PesepBHeIit ypok. O600IIeHHE TT0
TeMe «BO3HMKHOBEHHE U pa3BUTHE
JKU3HU Ha 3eMIie)
20 DKOJIOTHUsl KaK HayKa
21 Cpenpl 00uTaHUS U DKOJIOTHIECKHE bubnmoreka [JOK
dakTopsI https://m.edsoo.ru/863eafec
22 AbGuotndeckue GpakTopsl. 0.5 bubnmnorexa [JOK
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JlaGopartopnas pabota Ne 3.
«Mopdonoruueckne 0COOEHHOCTH
pacTeHui U3 pa3sHbIX MECT
oburanus». JlabopaTopHas padora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

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

23 buotnueckue pakTopsl bubmuoreka [JOK
https://m.edsoo.ru/863eb34
8
24 DKOJIOTUYECKHUE XapaKTEPUCTUKU 0.5
nomysiun. [Ipaktnyeckas padora
Ne 2 «Iloacuér nmnoTHOCTH
MOMYJISIIUNA Pa3HBIX BUIOB
pacTeHui»
25 Coo01ecTBa OPraHu3MOB — bubmuoreka [JOK
OnoLeHo3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHUE CUCTEMBI bubmuoreka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
27 OCHOBHbIE TTOKA3aTeNId SKOCUCTEMBI. bubnmoreka [JOK
DKOJIOTHYECKUE TUPAMUJIBI. https://m.edsoo.ru/863ebSfa
CsoiicTBa 3xocucreM. Cykueccus
28 [Tpupoaubie 3KOCUCTEMBI
29 AHTpPONOreHHbIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubmoreka [JOK
JKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5Se
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK
onochepsl https://m.edsoo.ru/863ebd |1
6
32 UYenoseuecTBo B Onochepe 3emiu
33 CocyiecTBOBaHUE TTPUPOIBI U bubmuorexa [JOK
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YeJI0BEUYECTBA https://m.edsoo.ru/863ebale
34 PesepBHeIil ypok. O000IICHHE TEMBI 1
«Coo0111ecTBa ¥ SKOJIOTHYECKUE
CHCTEMbBD»
OBIIEE KOJIMYECTBO YACOB I10 34 2.5

[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAMOCBOEHUS
OCHOBHOM OBPA30BATEJBHOM IIPOTPAMMUBI

10 KITACC

Kon
MPoBepPsAEMOro
pe3yJbTarTa

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbLHO MPOrpaMMbl CPETHET0 001IIero 06pa3oBaHMs

1

ChopMHUpPOBAHHOCTh 3HAHHK O MECTE W POJM OWOJOTHU B CUCTEME
Hay4YHOT'0 3HAHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MUpPAa U HayYHOTO MHUPOBO33PEHHUS; O
BKJIaJIE POCCUUCKHX M 3apyOeXHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
Oononorun; (YHKIHMOHATBFHON TPAMOTHOCTH YENIOBEKA ISl PEIICHHS

JKHM3HCHHBIX 3aJa4

YMeHHe pacKpbIBaTh COJEp)KaHHE OHOJOTMYECKUX TEPMUHOB H
HNOHATHUI: )KU3Hb, KJIETKA, OPraHu3M; MeTaboyin3M (0OMEH BelIeCTB U
IpeBpalleHle DSHEPruH), IOMeocTa3 (caMmOperyisuus), ypOBHEBas
OpraHM3alys KUBbIX CHUCTEM, CaMOBOCIPOM3BEIEHUE (PENPOAYKILIHS),

HACJICACTBCHHOCTb, USMCHYUBOCTD, POCT U PA3BUTHUC

VYMeHue uznaratb OMOJOrMYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTauuoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.W. BaBunosa) u
yuyeHus (0 LEHTpaXx MHOroo0Opasus U IMPOUCXOKIACHMS KYJbTYpPHBIX
pacrenuii H.W1. BaBusnosa), onpenensats rpaHUllbl UX TPUMEHUMOCTH K

JKHBBIM CUCTEMaM

YMeHue BiageTh METOJAMHU HAy4YyHOrO I[IO3HAHUS B OHOJIOTHUU
(HaOmoJieHNe W OMHMCAaHUE JKMUBBIX CHUCTEM, MPOIECCOB U SIBJICHUM;
OpraHu3ansi M IpOBEACHHE OHOJIOTHYECKOT0  SKCIEPUMEHTA,
BBIJIBUDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCJIETyEeMbIMU BEJMYMHAMHU, OOBSICHEHUE TMOIYYEHHBIX PE3yJIbTaToB,
UCIIOJIb30BAHHBIX HAy4HBIX IIOHATUM, TEOpPUH U 3aKOHOB; yMEHHUE

ACJIaTh BBIBOABI HAa OCHOBAHUHU ITOJTYYCHHBIX pe3y.HBTaTOB)

VMeHHe BBIJICTSATH CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK
MMPOKApuoT ©U OYKApHOT, OJHOKJICTOYHBIX W  MHOT'OKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH  MPOILIECCOB OOMEHa  BEIIECTB U
npeBpaIleHss SHEPTUU B KIETKe, (OTOCHHTE3a, IJIACTHYECKOTO H
JHEPreTUYecKoro  oOMeHa,  XEeMOCHHTe3a,  MHTO3a,  Meio3a,
OIIJIOAOTBOPCHUA, Pa3SMHOXKCHU, HHIAWBHUIYaJIbHOTI'O Pa3sBUTHUA

opranusma (OHTOI'€HE3)

YMeHue IIPUMCHATDH MMOJIYYCHHBIC 3HaHUA JJI 00BsACHEHHS




OHMOIOTMYECKUX IponeccoB u HBHGHHﬁ, I TIPUHATUSA NPAKTHICCKUX
pelLIeHHi B MOBCETHEBHOM KU3HHU B LIENIAX oOecredeHus: 6e301acHOCTH
CBOETO 3/I0POBbS U 3[J0POBbsl OKPY>KAIOLIMX JIFOJEH, COOIIOIEHHSI HOPM
IPaMOTHOTO TIOBEACHUS B  OKPYXKAaWIEW IPUPOJHOU  Ccpene;
IIOHMMAaHNE HE00X0IMMOCTH HCIIOJIb30BaHUs JOCTUKEHHUN
COBPEMEHHOM OMOJIOTMM W OMOTEXHOJIOTUH Uil PpalOHAIBHOTO

MIPUPOIONIOIB30BAHUS

YMmenue peiiaTth JJICMCHTAPHBIC TCHCTUYCCKHUE 3adadu Ha MOHO- H
,[II/IFI/I6pI/IZ[HO€ CKpCIIMBAHUEC, CICIIVICHHOC HACICAOBAHUC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[H01"O CKpCIIUBaHUs JJIA MMpCACKa3aHuAa

HaCJICJOBAaHMUS IIPU3HAKOB Y OPpTraHU3MOB

YMeHHue BBINONHATH Ja0OpaTOpHbIE W TMPaKTHYECKHEe paboThl,
cobmonaTh npaBwia mpu pabore ¢ y4eOHBIM M J1IAOOPATOPHBIM

00opyI0BaHUEM

YMeHue KpuTU4ecKd OLIEHMBAThb M MHTEPIPETHPOBATh MHGOPMAIUIO
OMOJIOrMYECKOT0 COAEPKaHMs, BKIIIOYAIOLIYIO IICEB/IOHAYYHbIE 3HAHUS
U3 pasnuuHbIX UCTOYHUKOB (CMMU, Hay4yHO-IONYyJIApHBIE MaTEpUabl);
TUYECKHE AaClEKThl COBPEMEHHBIX HCCIEIOBaHUH B OHOJIOTUH,

MEOUIINHE, OMOTEXHOJIOTHH

10

YMmeHue co3aaBath COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIICHUS,
000011as 6MOIOrHYecKy0 HHPOPMALIUIO U3 HECKOJIBKUX MCTOYHHKOB,

rPaMOTHO UCIOJB30BaTh MOHATUHHBIN anmapar OMOJI0THU

11 KIIACC

Kon
NpoBEePSIeMOro
pe3yJjbTarta

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHUsSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero 0o1ero 0opa3oBaHus

1

CdopMUpOBaHHOCTh 3HAHUW O MECTE M POJIM OMOJIOTHH B CHCTEME
HAyYHOTO  3HAaHUS  ©CTECTBEHHBIX HAayK, B  (OPMHUPOBAHHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUPAa M HAy4dHOIO
MHUPOBO33PEHHUS; O BKJIAJ€ POCCHICKUX U 3apyOex HBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OUOJNOrMM; (PYHKIMOHAIBHON TI'PaMOTHOCTH

YCJIOBCKA JIA pCIICHUS ) XU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJAEpKaHHE OWOIOTUYECKUX TEPMUHOB U
MOHATHUI: BUJ, TOMYJISIHS, TeHO(OHI, IBOJIOIMS, JBHKYIIHE CHIIBI
(dakTopsI) ABOJTIOLINH, MPUCTIOCOOICHHOCTh OpPTaHU3MOB,

BU1I000pa3oBaHue, 9KOJIOTUYECKHUEC (axTopsl, HKOCHUCTEMA,




MNpOAYUCHTHI, KOHCYMCHTHI, PCAYLCHTHI, 11(S20048 INUTaHuA,

AKOJIOTHYECKas MUpaMKIa, OMOreoIeHo3, obrnochepa

YMeHue uznaratb OMOJIOTHUECKHE TEOpHUH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpUsS  DBOJIOLMM), 3aKOHBI U
3aKOHOMEPHOCTH (3apojsiieBoro cxonactsa K.M. bapa, depenoBanus
IJIaBHBIX HampasieHuW U myten sBomtonuu A.H. CeBeplioBa, yueHus o
omochepe B.M. Bepuanackoro), ompenensTh  TpaHUIBI WX

MPUMCHUMOCTH K JXUBBIM CUCTEMaM

VYMeHue BiageTb METOJaMu HAy4YHOI'O IIO3HAHUA B Ounoyorun
(Ha6J’IIOI[€HI/Ie U OIMCAHHC XUBBIX CHUCTCM, IIPOLECCCOB H HBHCHHﬁ;
opranm3anus n IMPOBCACHUC OHOJIOrHYECKOT0 OKCIICPUMCHTA,
BBIIBMKCHHUC T'UII0TE3hI, BBISABJICHUC 3aBUCHUMOCTH MCKOY
HUCCIICAYCMBbIMH BCIIMYUNHAMU, 00BsICHEHHE IMOJIYUYCHHBIX PC3YyJIbTATOB,
HCITIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ H 3aKOHOB; YMCHHC

ACIaTh BBIBOJbI HA OCHOBAHUH ITOJTYYCHHBIX pe3y.]'II)TaTOB)

YMmenue BBIJACIATH CYHICCTBCHHBIC IMPU3HAKHN CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB: BUJOB, IMOMYJISALUN, TMPOIYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OHOrCOIIEHO30B U  DKOCHCTEM;
OCOOCHHOCTH MPOIIECCOB HaCJICICTBEHHON HW3MEHYHUBOCTH,
€CTECTBEHHOTO 0TOOpa, BHUI000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JCHCTBUS 3KOJOTMYECKHX (DAaKTOPOB HA OPraHU3MBI,
MEePEHOCa BEIIECTB M MOTOKA SHEPTUU B IKOCHCTEMAX, aHTPOITOTCHHBIX
U3MEHEHUHN B DKOCUCTEMAaxX CBOEH MECTHOCTH, KPYTOBOPOTA BEIECTB U

OMOTreOXMMHYECKUX IHKIIOB B Onochepe

YMeHue NpUMEHATh TMOJy4YeHHble 3HAHUSA Ui OOBSICHEHHUs
OMOJIOTMYECKUX HPOLECCOB U SBICHUH, IS NMPUHATUS MPAKTHUECKUX
pelIeH i B TOBCETHEBHOM )KU3HU B LENAX 00eCTIeYeHUs] O€30MaCHOCTH
CBOETO 3/I0POBbS U 37I0POBbSI OKPY’KAIOIIMX JIFOJEH, COOMIOIEHUS] HOPM
IPaMOTHOTO TOBEJEHUS B  OKpPYXalolled NPUPOJHOU  Cpene;
ITOHMMAaHHE HE00X0IMMOCTH HCIIOJIb30BaHUs JNOCTUKCHUN

COBPEMEHHOW OMOJIOTUY IJIsl PaLllMOHAIBHOTO MPUPOIOTIOIb30BAHMS

VYMmenue pemaTth 3JICMCHTAPHLIC OMOJIOTHYECKIUE 3aJa4dyu, COCTaBJIATH

CXCEMBI IICPCHOCA BCUICCTB U SHCPIrU B SKOCUCTEMAX (I_IGHI/I HI/ITaHI/IH)

VYMeHue BBINOJMHATH J1a0OpaTOpHblE UM IMPaKTHUYECKUE paloThI,
coOmonare mpaBwia mpu pabore ¢ y4eOHBIM H JIAOOPATOPHBIM

o0opymoBaHuEM

YMeHne KpUTHYECKH OLIEHHWBATh M MHTEPIPETUPOBATH HHQPOPMAIIIO
OMOJIOTMUYECKOT0 COJIepKaHMs, BKIIIOYAIOLIYIO IICEB/IOHAYYHbIE 3HAHUS

U3 pa3nuuHbIX UcTouHUKOB (CMMU, Hay4yHO-TOYJIIpHBIE MaTepUabl);




paccMaTpuBath rnobaabHbIC 3KOJIOTUYECKUE po0IIeMbI
COBPEMEHHOCTH, (POPMUPOBAThH MO OTHONICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO

10

YMeHune co3iaBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIICHMS,
0000111ast GMOJIOTUYECKYI0 HHPOPMALIUIO U3 HECKOJIBKUX HCTOYHHUKOB,

I'paMOTHO HCII0JIb30BAaTb TTOHATHHHBIN alrrapar OHoJIOrun




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o >xuBOil mpuposae. Ponp Ouonorun B (GOpMHPOBAHUU

COBPEMEHHOW Hay4yHOU KapTHUHBI MUpa. CucTemMa OMOOTHYECKUX HAyK

1.2

Metoabl MO3HAHHUS KXHBOW TPUPOABI (HAOIIOAEHUE, YKCIEPUMEHT, OIMCAHHME,
uU3MepeHue, Kiaccudukanus, MOJETUPOBaHHE, CTaTUCTHYECKas 00paboTKa

JTAaHHBIX )

JKuBBIE CHCTEMBI U UX opraHu3anusa

2.1

Kusble cuctembl (OHMOCHCTEMBI) Kak MpeaMeT u3ydeHus ouonoruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpas3ue

2.2

YpoBHU OpraHm3anud OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKHH, KICTOYHBIMH,

OpTaHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, YKOCUCTEMHBIH, OMOCepHBIi

XHUMHYECKUH COCTAB U CTPOEHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKH. XHUMHYECKHE JJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpO3JIEMEHTBI. Bojga u  MuHepaibHble BemectBa. DyHKUMM BOABI U

MHHCPAJIbHBIX BCUICCTB B KJICTKC. Ho;:mepncaHHe OCMOTHYECKOTO OajaHca

3.2

benaku. CocraB u crpoeHue O€IKOB. AMHHOKUCIOTBI — MOHOMEpBHI OEJIKOB.
He3zameHnMBIE M 3aMEHUMBIE aMHUHOKHUCIIOTBL. AMHHOKHUCIOTHBIA COCTAB.
VYPOBHU CTPYKTYpbl O€IKOBOM MOJIEKYJIbl (IIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XHMMHUYECKHe CBoiicTBa OenkoB. buonormueckue
(GyHKIMH OSTKOB.

®depMeHThl — Onosornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIN
LHEeHTp, cyOcTtpatHas cneuuduuHoctb. Kodepmentsl. Butamusbsl. Otanuns

(I)CpMeHTOB OT HCOPIraHNYCCKUX KAaTaJIn3aTOpPOB

33

VYTaeBopl: MOHOCaxapuabl (TJIFOKO3a, prbo3a M JE30KCHPU003a), TUcaxapuabl
(caxapo3a, JakTo3a) W TOJHCAaXapuasl (Kpaxmalsl, TJIUKOTEH, IEJUT0JI03a).
Bbuonorndeckue GyHKINHU YTIIEBOJIOB.

Jlunuper:  Tpuraunepuasl,  crepounsl,  gochomunuasl.  mapodunbHO-
ruapodoOHble  cBoiicTBa. buonormyeckne ¢yHkumun nununoB. CpaBHEHHE

YIJI€BOOO0B, OCJIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHCPTHUU

3.4

Hyxnennossie kucnorsr: JIHK n PHK. Hyxieotuasl — MOHOMEpBI HyKIIEHHOBBIX

kucnotr. Crpoenne u ¢ynkmun JHK. Crpoenune u ¢ynkuuun PHK. ATO:




CTpoeHue U (QyHKIIUU

3.5

HI/ITOJ'IOFI/IH — HayKa O KJICTKE. Knerounas TCOPHUA. MeTtobl HU3Yy4YCHUS KIICTOK

3.6

Knertka xak nenoctHas skuBasi cuctema. OOmMe MpU3HAKK KJIIETOK: 3aMKHYTas
HapykHas memOpana, monekynsl JJHK kak renmermueckuil ammapar, cucrema

cuHTe3a OeJika

3.7

Tunsl KIETOK: yKapuoThyeckas U npokapruoruieckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTudecko  kimetkd. Kmetoynas crenka Oakrepuil.  CTpoeHue
JYKapUOTHYECKON KJIETKHM. OCHOBHBIE OTJIMYUS PACTUTEIBHON, >KMBOTHOM H

rpuOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAJIWKC, HX
¢dbysakmuu. [Tnasmarudeckas meMmOpaHna, e€ cBoiicTBa u QyHKuuu. [{uroruiasma u
e€ opranouapl. OnHOMEMOpaHHBIE OPTaHOMIBI KIIETKHU: HJIOMIa3MaTHYeCcKas CETh
(BIIC), ammapar I'ombmxu, nu3ocombl. [1oayaBTOHOMHBIE OPraHOMIIBI KIIETKU:
MUTOXOHJPUH, TUIACTUABL. [IpoMcCXOoXaeHne MHUTOXOHAPWUN W TIacTUl. Bumisl
wiactua. HememOpaHHBIE OpraHOWIBI KJIETKH: PHUOOCOMBI, KIETOYHBIN ICHTD,

PCCHUYKH, KTYTHUKH. cDyHI(LII/II/I OpraHon 0B KJICTKH. Bxmrouenust

3.9

SAnpo — perynsatopHblii neHTp kieTku. CTpoeHue sjapa: sjuepHas 000JI0uKa,

KapuoIuiasMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpaHCnOpT BELIECTB B KIETKE

H(HSHCI[CHTCJ’IBHOCTB KJICTKHU

4.1

OOMeH BeIecTB, WIH METa0ONu3M. ACCUMWISIIHS (IIaCTHYECKU OOMEH) u
TUCCUMMIIAIUS (PHEpreTUYecKuid OOMEH) — JBE CTOPOHBI €IMHOTO TMpolecca
MeTabosm3ma. Tumbl oOMeHa BelecTB: aBTOTPO(MHBIN U reTepoTpodHbIid. Poib

(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KJIETKE

4.2

®otocunres. CeroBas 1 TeMHOBas (a3bl PpoTocuHTe3a. Peaknuu dorocunTesa.
D¢ dextuBHOCTh (hoTOCHHTE3a. 3HAUeHUE (OTOCHHTE3a AJIS KU3HM Ha 3emJe.
Bnusaue ycnoBuii cpenbl Ha (DOTOCHMHTE3 M CIOCOOBI MOBBIIMIEHUS €rO0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PaCTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OakTepuu. 3HAUCHHUE XEMOCHHTe3a MJis

JKU3HU Ha 3emie

4.3

DHepreTUiecKkuii oOMeH B KieTKe. PaciienieHue BeEIIeCTB, BBIJACICHHE U
aKKyMyJINDOBAaHHME OHHEPrMM B KIETKE. OTalbl JHEPreTUYECKOro OOMEHa.
I'mukonus. bpoxenue u ero Buabl. KucioponHoe OKHCIEHHE, WIN KIETOYHOE

npixanue. DPPEeKTUBHOCTh SHEPTETUIECKOr0 0OMEHa
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Peakiun marpuuHoro cuntesa. ['enernyeckas undopmanus u [JHK. Peanuzanus
TEHEeTHYECKOW WH(POpPMAaIWU B KJIETKe. | eHeTWYecKWid KOJl M €ro CBOWCTBA.
Tpauckpumnus — marpuunblii cunte3 PHK. Tpancmsamus — OuocunTe3 Oenka.

KOI[I/IpOBaHI/Ie aMHMHOKHCIIOT. Pomb pI/I6OCOM B OMOCHHTE3€e OenKa

4.5

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mcropust otkpbeitusi BupycoB (..




WBanoBckuii). OCOOEHHOCTH CTPOEHHS M JKU3HEAEATEIILHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacTeHui, XHMBOTHBIX M 4YEJOBEKA, BBI3bIBAEMBbIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3Oyaurens CIIN/da.

[MpodunakTrka pacmpocTpaHeHHs] BUPYCHBIX 3a00ICBaHUIA

Pa3zMHOXeHUE U WHAUBUAYAJIbHOC Pa3BUTUC OPraHU3MOB

5.1

Krnerounslii 1WKII, WIM >KU3HCHHBIA IWKI KIeTku. WHTepdaza m MHTO3.
[Tpomeccel, mporekaromme B wHTepdasze. Perumkamnust — peakmust MaTPUIHOTO
cunreza JIHK. Crpoenme xpomocom. XpOMOCOMHBIH Ha0Op — KapuOTHIL.
JlunmonaHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIC  HaOOpbl.  XPOMATHIBI.
[{uTtonornyeckne OCHOBBI PA3MHOXKEHUS W HMHAWBUAYAJbHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenue kinerkm — wmuto3. Craaum muto3a. [lpomeccel, mpoucxondiiue Ha

Pa3HbIX CTAAUAX MUTO34d. buonorundyecknii CMBICIT MUTO3a

5.2

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecrionoe U mosnoBoe. Buasl Gecrnosoro
pPa3MHOXKEHUA: JI€JICHHE HAJBOE, MOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX,
cropooOpaszoBaHue, BEreTaTUBHOE pa3MHOXKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHU3MOB, €0 3HAUYCHUEC NI CCICKINN
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ITonoBoe pa3zMHOXKEHHE, €r0 OTINYUS OT OECIOI0rO.
Meiio3. Craguu wmeiio3a. [lpoueccel, npoucxonsliye Ha CTaausx Meio3sa.
IToBenenne xpomocom B Meio3ze. KpoccuHrosep. buosornueckuil cmsicia U

3Ha4yeHHe Mero3a

5.4

["amerorenes — mpouecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y *UBOTHBIX. [losoBBIE
JKeNe3bl: CEMEHHUKU U ANYHUKH. OOpazoBaHHE M PAa3BUTHE MOJOBBIX KIETOK —
raMmer (crepMaTo3ou, sHIeKIeTka) — cuepmarorenes u ooreHe3. OcobeHHoCTH

CTPOCHUS SUIEKIIETOK U criepMaro3ouaoB. OmnoaorBopenue. [laprenorenes

5.5

WuauBuayanbHoe — pa3BuTue  (OHTOreHe3).  OMOpHUOHAJIBHOE  pa3BUTHE
(osMOpuorenes). Jransl SMOPUOHATILHOTO PA3BUTUS y TMO3BOHOYHBIX KHBOTHBIX:
npobieHue, racTpyisauus, oprasorenes. [locramOpronansHoe pa3BuTHe. TuIbI
MMOCTAMOPHUOHAIIFHOTO PAa3BHUTH: TPsAMOE, HEmpsiMoe (JIMYMHO4YHOE). BrusHue
Cpeapl Ha Pa3BUTHE OPraHU3MOB; (PAaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3Butne pacteHuil. OHTOreHe3 LBETKOBOI'O pAaCTEHUs: CTPOEHUE

CCMCHHU, CTalUH PASBUTHUA

HaCJ'IeI[CTBeHHOCTI) U USMCHYUBOCTb OPTraHHU3MOB

6.1

[IpenmMer u 3amaun reHeTuku. Victopust pa3BuTHs reHeTHKH. Bxian poccuiickux
u  3apyOexHbIX Y4Y€HBIX B pa3BUTHE TE€HETUKH. MeToAbl T€HETUKU
(ruOpUAOTOTUYECKUA, IUTOT€HETUYECKU, MOJICKYJISIPHO-T€HETUUECKHI ).
OcHOBHbIE TEHETHUECKUE MOHATHUS. ['eHeTHueckasi CHMBOJIMKA, UCIOJIb3yeMasl B

cXeMax CKpGH_II/IBaHI/Iﬁ




6.2

3aKOHOMEPHOCTH HAcCJEJ0BaHUS MPU3HAKOB, yCTaHOBIIEHHbIE ['. Mengenem.
MoHorubpuaHOe CKpenMBaHue. 3aKOH €IMHOO0Opa3us THOPHAOB IEPBOTO
nokoJieHus. [IpaBuio HOMHHUpOBaHMS. 3aKOH pACIICIUICHUS MPU3HAKOB.
I'unoresa unctorsl ramer. [loJHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JuruOpunHoe CKpellMBaHUEe. 3aKOH HE3aBUCHMOTO HACJICOBAHHS TPHU3HAKOB.
[{uToreHeTMYECKUEe OCHOBBI JTUTHOPHUIHOTO CKpENIMBAaHUS. AHAIM3UPYIOIIEE
cCKpemuBaHue.  Mcrnonp30BaHWE — AHANM3UPYIOLIETO  CKPEIIMBAaHHUS IS

OTIpeIeJIeH s TEHOTHUITa 0co0U

6.3

CueruieHHOe HacnefoBaHue mpu3HakoB. Pabora T. Moprana mo cremnieHHOMY
HACJIEIOBaHWIO TreHOB. Hapymienuwe cremieHuss TEHOB B pe3yJbTare
KpOCCUHIoBepa. XpOMOCOMHAsi TEOpHUsSl HACJIEeICTBEHHOCTHU. | eHeTHueckue
KapThl.

'enetnka mnona. XpoMOCOMHOE ONpeAeNieHHue Moja. AyTOCOMBI U TOJIOBBIE
xpoMocoMmbl. ['oMorametrHele U reTreporameTHble opraHu3Mbl. HacnenoBanue

IMPU3HAKOB, CHUCIVICHHBIX C ITOJIOM

6.4

N3menunBoCTh. BHIBI M3MEHUYMBOCTH: HEHACIIECACTBEHHAs U HACIEICTBEHHAs.
Pone  cpegpl B HEHACIEACTBEHHOM  U3MEHUMBOCTH.  XapaKTEPUCTHKA
MOJIUGUKALIMOHHON HW3MEHYMBOCTU. BapuanuoHHBIA psii W BapHalMOHHAs
kpuBas. Hopma peaknum mnpusHaka. KoiaudecTBEHHblE M Ka4eCTBEHHBIE

NPU3HAKY U UX HOpMa peakuuu. CBOHCTBa MOIM(UKAITMOHHONW N3MEHUYUBOCTH

6.5

HacnenctBenHasi, WM TEHOTHNHMYECKas, W3MEHYMBOCTh. KomMOMHAaTHBHAA
W3MEHYMBOCTh. MeH03 W TOJOBOM TPOIECC — OCHOBA KOMOWHATUBHOM
W3MEHYMBOCTH. MyTallMOHHAass W3MEHYMBOCTh. Kraccudukaruss MyTaluid:
T€HHBIE XPOMOCOMHBIE, TeHOMHBbIE. HacToTa U MPUYMHBI MyTaluii. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSAAOB B HACJIEICTBEHHOW n3MeHunBocTy H.1.

BaswmiioBa

6.6

I'enetuka wuyenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METOABI TEHETHUKU
4eJI0BEeKa: TeHeaIOTHYECKUI, OJIM3HEIIOBBIA, LIUTOreHETUYSCKHI,
OMOXMMHMUYECKUN, MOJEKYIspHO-TeHeTuueckuii. COBpeMEHHOE Ompe/elieHne
TE€HOTHIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C
nomotbio [Il{P-ananu3a. HacnencrtBennsle 3a0o0jieBaHUS YEIOBEKA: TCHHBIC
0o1e3Hu, OOJIE3HU C HACJEICTBEHHOU MPEApacroIOKEHHOCThI0, XPOMOCOMHbBIE
6one3nn. Comarnueckue W TeHEpaTUBHbIE MyTanuu. [IpUHLUIBI 370POBOTO
o0pa3a KHW3HHU, JUATHOCTUKH, NPOPWIAKTUKA U JICYEHUS TE€HETHYECKHX
Oone3Hell. MenuKo-reHeTHIeCKOe KOHCYJIBTUPOBAaHHE. 3HAYCHUE MEIUIIMHCKOM

IFCHCTUKH B IIPCAOTBPAICHUN U JICUCHUHN IT'CHCTUUICCKUX 3a00/I€BaHUH YeIOBEKA

CeHeKL{I/If{ OpraHu3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka M Ipolecc. 3apoXKIACHHE CEeNEeKIUH MU JOMECTUKALUA.

VYuenne H.M. BaBunoBa o0 I1eHTpax MPOUCXOXKACHUS W MHOrooOpasus




KyJbTYPHBIX pacTeHHH. LIeHTpbl IPOMCXOXKAEHUS JOMAIIHUX KUBOTHBIX. COpT,

mnmopoaa, mraMmm

7.2

CoBpeMeHHbIE METO/ABI CeleKInH. MacCcoBbIH W WHAWBHIYATbHBIM OTOOPHI B
CEJIEKIIMM pPACTEHUN U KUBOTHBIX. OlleHKa 3KCTepbepa. ban3kopoicTBeHHOE
CKpemnBaHue — WHOpuUAWHT. Yuctas nuHusA. CKpElIMBaHHE YHCTHIX JIMHHA.
I'eteposuc, nnm rubpuaHas cwia. HeponcTBeHHOE CKpelMBaHUe — ayTOPUIMHT.
Otnanénnas tuOpuauzanuss W e€ ycrnexu. VICKyCcCTBEHHBIM MyTareHe3 u
MOJYyYECHUE TMOJUIIONAOB. JlOCTHXKEHUSI CEJIEKUUH PACTEHUN, YKUBOTHBIX H

MHKPOOPTaHNU3MOB

7.3

buorexHonorus kak OTpaciab NPOM3BOACTBA. ['€HHas WHXKEHEpUA. OTallbl
co3nanus pexkomObuHantHoM JIHK u Tpancrennsix opranuzmoB. Kiierounas
nHxkeHepus.  Kierounsle  KynbTypbl.  MHKpPOKIOHQJIBHOE  pPa3MHOKEHHE
pactenuil. KioHMpoBaHHME  BBICOKONPOIYKTUBHBIX  CEJIBCKOXO3SHCTBEHHBIX
OpraHu3MoB. DKojorudeckue M stuueckue mnpobnembl. MO — reHerndecku

MOAUGUIIIPOBAHHBIE OPTAHU3MBI

11 KJIACC

Kon

IIpoBepsiemMblii 3JIeMeHT copepKAHUA

DBOJIOLMOHHAA OUOJIOT U

1.1

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OUOJIOTHH.

CeugerenbctBa  3Bomonuu.  [laneoHTonorndyeckue:  MOCIEI0BATEIbHOCTD
IIOsABJICHUSI BHIOB B MMaJICOHTOJIOTHIECKOMI JICTOIMUCH, IICPEXOAHBIC (bOpMBI.
buoreorpaguueckue: cxoncTBo M paznuuue ¢dayH U (GIOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJICTBA U Pa3IN4Msi SMOPUOHOB Pa3HbIX BUIOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJOTHYHBIE,
pYyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMHUECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAaOOJIMYECKHX IyTeH y Bcex

OpraHu3MOB

1.2

OpomonronHas teopuss Y.  JlapBuHa. Ilpennoceuiku  BO3HHMKHOBEHUS
napBUHU3MA. JIBWKyIIME CHJIBI HBOJIONMU BUIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE TIPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAS U3MEHUYNBOCTD,

O0opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

Cunretnueckast Tteopust dBoitoruu (CTD) u OCHOBHBIE €€ TMOJIOKEHUS.

Muxkpossontouus. [Tonynsinus kak eIMHULA BUAA U YBOTIOLIMU

1.4

JBwxyume cuibl ((hakTophl) 3BOJIONUM BUAOB B IHpupoae. MyTallMOHHBIN




nporecc ¥ KOMOMHATHBHAS WM3MEHYMBOCTH. llOMyJsIIMOHHBIC BOJIHBI M Apeid
reHoB. M3omsauus u murpanus. EctecTBeHHBI 0TOOp — HampaBisAtomMid QakTop
HBOMIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoO0aeHHOCT, OpraHM3MOB Kak pe3ysbTaT HBojouud. [Ipumepsr
npUcroco0IeHN Y Opranu3MoB. ApoMopdO3bl M HAHOAJANTALNH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (POPMBI BUI0O0OPAa30BAHNUSA:

reorpaduyueckoe, FKOJIOrHIecKoe

1.5

MaxkposBomtorisi.  QopMbl  3BOJIOLMU:  (uUiIeTHYecKas,  JUBEpreHTHasl,

KOHBCPIrCHTHAA, IapajljiCIbHAasd. H606paTI/IMOCTL OBOJIOINHA

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMIie

2.1

JloHay4yHbIE€ MPEACTABICHUS O 3apOKACHUM KU3HU. HayyHbple runoressl
BO3HHMKHOBEHHUS >KM3HM Ha 3emse: abuoreHe3 M mNaHCHepMusa. XHUMHUYEcKas
IBOJIIOLMSA. OKCIIEPUMEHTAIBHOE IOATBEP)KIECHUE XUMHYECKON 3BOJIOLMH.
Havanphbie sTansl Ounonornyeckoil spomonuu. I'mnoresa PHK-mupa. [lepBbie

KJICTKHU U UX 3BOJIOL KA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

2.2

Pa3zButne xu3Hu Ha 3emiie mo spaMm M nepuonam. Kartapxeil. Apxeiickas u
npotepo3oiickast apel. [laneozoiickas spa u e€ mnepuoabl: KeMOPHICKUH,
OPIIOBUKCKWW, CUJIYpPUUCKHI, JE€BOHCKHI, KaMEHHOYIOJIbHBIM, IEPMCKHUIA.
Me3so30lickas opa U €€ epuoabl: TPUACOBBIN, IOPCKUH, MEJIIOBOM.

KaiiHozoiickass »9pa W €€  Mepuoibl:  NAJCOr€HOBBIM,  HEOTCHOBBIM,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIMMaTa M TEOJOTHYECKUX IIPOLIECCOB.
OCHOBHBIE 3TaIbI 3BOJIOLUU PACTUTENBHOIO U )KMBOTHOTO MUpa. ApoMop(do3bl y
pacTeHMi M JKUBOTHBIX. [losBIeHWE, pacuBeT M BBIMUPAHHE TPy KUBBIX

OpraHn3MOB
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Cucrema OpraHHU4YeCKOro Mupa KaK OTpPpaKCHHUC SBOJIIOIHNU. OCHOBHEBIE

CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB
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DBOJIIOLMS YeNoBEKa. AHTPONOJOrus Kak Hayka. Pa3BuTue mpencraBieHH O
MIPOMCXOXKACHUN 4YesnoBeka. Meronpl M3ydeHus anTpororeHeza. CxoacTtBa H
pa3nnuyus 4eloBeKa U )KMBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHUE YEIIOBEKa.

JBmwxkynme cuibl ((pakropbl) aHTpororeHe3a. HacinencrBeHHass HN3MEHUMBOCTD U
€CTecTBeHHbII 0TOOop. OOmiecTBeHHBIH 00pa3 KHU3HU, H3TOTOBICHUE OpYIUN

Tpy/Za, MBIIUICHUE, PEYb

2.5

OcHOBHBIE CTaAMM W BETBHU 3BOJIOLMU 4YEJIOBEKA: aBCTPAJONUTEKH, UenmoBek
yMmenslid, Yenoexk mnpamMoxomaumui, YenoBek HeanaepranbCkuil, YemoBek
pa3syMHblii. Haxoaku MCKONaeMbIX OCTAHKOB, BpeMs CYIIECTBOBAaHHUs, 00JacTh

pacrpocTpaHeHus, 00bEM FOJIOBHOIO MO3ra, 00pa3 KU3HHU, OPYAUs




2.6

Yenoeueckue packl. OCHOBHBIE OOJIBIINE pachl: €BPOINCOUHAsA (eBpasuiickas),
HEerpo-aBCTpaJIONIHAS (3KBaTOpHANIbHASA), MOHTOJIOU/IHAS (a3marcko-
amepuKaHckast). UepTbl mpUcnocoOIEHHOCTH MPEACTaBUTENEH YeIOBEUECKUX pac

K YCJIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBedyeckux pac. Kputuka pacuzma

OpranusMsbl 1 OKpy’Karolias cpeaa

3.1

DKOJIOTHsI KaK HayKa. 3aJadd W pa3leibl dKOJIOTHU. METOIbl SKOJOTHYECKHUX
UCCIIeIOBaHUM. DKOIOTHYecKoe MUPOBO33peHue. Cpeapl 0OuTaHUsI OPTaHU3MOB:

BOAHAA, HA3EMHO-BO3AylIHAsA, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonorndyeckue  Qakrtoppl.  Kiaccupukanmuss — HKOIOTHYECKUX  (aKTOPOB:
abuoTuyeckue, OMOTHYECKHE U AaHTPONOreHHblE. JIeHCTBUE SKOJIOTrHYECKHX

(akTOpPOB Ha OPraHU3MBbI

3.3

AOuoTtnueckue (HhakTOphl: CBET, TEeMIeparypa, BIaXHOCTh. doromepuoausm.
[IpucnocoOnenust OpraHU3MOB K  JEHCTBUIO aOWOTHUYECKHUX  (PAKTOPOB.

buonornueckue puTMbl
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buotnueckue Qaxropsl. Buuel OMOTHYECKHX B3aUMOJCHCTBUI: KOHKYPEHLIHS,
XMUIHUYECTBO, MAPA3UTU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIeOHMYECTBO,
KBAPTHPAHTCTBO),  aMEHCAIM3M, HeWTpanu3M. 3HaueHHe  OUMOTHYECKHUX

B3aUMOJICHCTBUI JUIs CYIIECTBOBAHUSI OPIraHU3MOB B PUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapPaKTCPUCTHUKHU NOMMyJIsINHUH. OcHOBHBIC IIOKa3aTCIn
nomyJjiiquu: 4YUCJICHHOCTb, IINIOTHOCTb, POXKIAAEMOCTb, CMCPTHOCTH, IIPUPOCT,

MuUrpamnus. I[I/IHaMI/IKa YHUCJICHHOCTH IIOMYJIAIIUNA U eé peryisnunsa

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

CoobmiecTBOo OopraHu3mMoB — OuoneHo3. CTpyKTypbl OuOLIEHO3a: BHUI0Ba,
MPOCTPAHCTBEeHHAs, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBS3M B

OHolLIEHO3E

4.2

Okonornvyeckue cucrteMbl  (9kocuctembl). [loHsatHe 00 oSKocucremMe |
ouoreorieHo3e. DYHKIMOHATbHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BEMIECTB M TIOTOK SHEPTUU B SKOCHUCTEME.
Tpoduyeckue (muIEBbIE) YPOBHU OJKOCHCTEMBI. [lWileBble Lenmu U CEeTH.
OcCHOBHBIE TIOKA3aTed SKOCHUCTEMBI: Omomacca, MPOAYKIHUA. DKOJIOTHYECKUE
MUPAMUJIBL:  TPOAYKIMH, YHUCICHHOCTH, OunoMaccel. CBOICTBAa HKOCHCTEM:

YCTOMYMBOCTD, CAMOPETYJIsIUsA, pa3BuTHe. CyKieccus

4.3

[TpupoaHbie 5KOCUCTEMBL. DKOCUCTEMBI 03€p U peK. DKOCHCTeMa XBOMHOTO WIIH
LIMPOKOJINCTBEHHOTO JIeca.
AHTpPOIIOTEHHBIE HKOCHCTEMBI. ATPOIKOCHUCTEMBI. YpO03KOCHUCTEMBI.

buonoruueckoe 1 X035HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.




buopasnooOpazue kak ¢akrop ycroilunBocTH dKkocucteMm. CoxpaHeHHE

OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. I'paHuipl, coctaB M CTpyKTypa
ounocdeprl. KuBoe BemectBo u ero QyHkiuu. OcobeHHOCTH OHMOchepbl Kak
rno0anbHOM 3KOcUCTeMBl. J[MHaMu4eckoe paBHOBecHMEe M OOpaTHas CBSI3b B
ounocdepe. KpyroBopoTsl BemeCTB W OHOT€OXMMHYECKHE IUKIBI JJIEMEHTOB

(yramepona, a3ota). 30HaJIBLHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIIH

4.5

UYenoseuectBo B Omocdepe 3emiid. AHTPOTIOTEHHBIE M3MEHEHHS B Omocdepe.
['mobanbpHBIE YKOIOTUYECKUE TTPOOIEMBI.
OcHOBa palMOHAJIBLHOTO  YIPABICHUS TPHPOJHBIMH pecypcaMd M WX

HUCIIOJIB30BaHUC. ﬂOCTI/I)KeHI/IH OHOJIOTUHU U OXpaHa IpHUpoOAbI




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI TSI YYEHUKA

 buonorus. 10 knacc. [laceunux B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
[Tox penaxuueii [Taceunuka B.B. AxkunonepHoe o6miectBo «M31aTenbcTBo
«IIpocBemienne»

* buonorus. 11 knacc. [Taceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u ap.;
ITox penakuueii [Taceunnka B.B. AkimonepHoe obuiectBo «M31arensecTBo

«IIpocBemenue»

METOAUYECKUE MATEPUAJIBI JIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET






