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IMNOACHUTEJIBHASA 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 YesioBeuecKoro obmiectBa. COrjiacHO Ha3BaHHBIM MOJIOKEHUSM,
OMpeiesIeHbl OCHOBHBIC (DYHKIIMU MPOTPAMMBI IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMeNsAx, 00 oOmen
CTpareruu OOy4YeHUs, BOCIUTAHUS M Pa3BUTHUS OOYyYalOUIUXCS CPEACTBAMU
yueOHOoro mpeamera «buonorus», omnpeaenser o0s3aTelbHOE MPEAMETHOE
colepKaHUe, €ro CTPYKTypy, pacnpeleieHue [0 pasjeiaaM H  TeMmam,
PEKOMEHYEMYIO IOCJIEI0OBATENBHOCTh U3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JOTHKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroImnXCs.

B mporpamme 10 OuoONOrMH Tak)Ke YUYWUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpEMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIIBHON
NEeSATENHbHOCTH/YUEOHBIX JEHCTBUNM OOYYalOIIMXCA 1O OCBOCHUIO COJCpKAHUS
OHMOJIOTHYECKOTO 00pa30BAHMSL.

B nporpamme no 6uonorun (10—-11 xnaccel, 6a30BbIii YpOBEHb) peaIn30BaH
OPUHIMI MPEEMCTBEHHOCTH B HM3yYEHHHM OHMOJOrMM, Ojarojgapss 4eMy B HeW
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, [IEHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJIOTUYECKOTO MBIILIEHUS, IPEICTABIEHUN O 3I0pPOBOM
oOpa3e XHU3HU U OEpEeKHBIM OTHOILIEHHWEM K OKpY’Kalollleld MPUPOIHON cpere.
[ToaTomy Hapsaxy ¢ W3ydeHHEM OOIICOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHH O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO PaHTa U CYHIHOCTH OCHOBHBIX MPOTEKAOIINX B
HUX IPOIIECCOB B MPOrpaMMe IO OMOJIOTHH YAEIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsI PEIICHUS TIPUKIIAIHBIX 3a7a4, B
TOM 4Huclie: TPOPUIAKTUKK HACJIEICTBEHHBIX 3a00J€BaHUN YeIOoBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBaHHS, 000CHOBaHMUS AKOJIOTUYECKHU
11eJIeCO00Pa3HOro TMOBEACHUS B OKpYXKalIlled NpUpPOJHOW cpele, aHaiau3a
BIIUSIHUS XO3SMCTBEHHOM JAESTENBHOCTH 4YelIOBeKa HAa COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHHE BHUMAHHUS K MIPUKIIAIHON HAIIPaBIECHHOCTH
ydueOHoro npenmera «buosorus» mpoauKTOBaHO HEOOXOAMMOCTBIO OOECIeUEHUS



YCIIOBUM JUIsI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1ay IIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHMs, KoOTOpas Tmpeanoiaraer QopMupoBaHHE Yy  OO0ydarOImIUXCA
CIIOCOOHOCTH aJanTUPOBATHCS K MW3MEHEHUSM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpemHero oOmIero OOpa3oBaHUS 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaer (GopMUpOBaHUE y OOyYarOUIUXCSl TPEICTABICHUNA O
HAy4YHOW KapTUHE MHUpa, pacIIUpsieT U 0000IIaeT 3HAHUS O KUBOW Tpupojue, eé
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHU3allMM W JBOJIOLHH, CO3MAET
yCIOBHUSI  JJIs:  TIO3HAHWS  3aKOHOB  JKUBOW  MPUPOIBI,  (POPMHUPOBAHUS
(GyHKIIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 37I0POBOTO W Oe3omacHoro obpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS], IEGHHOCTHOTO OTHOIIICHUS K dUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHue OMONIOTHS UMEET TaKXKe JUIsl PEIICHUsI BOCIUTATEIbHBIX U
pa3BUBAIOIINX  3a7a4  CPEAHET0  OO0mero  oOpa3oBaHUS,  COLUATU3AINH
oOyuaroruxcsi. M3yyenue Ouonoruu oOecrneuynBaeT ycloBUs At (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX H  HWH(POPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET WHTErpalluyd OUOJIOTUYECKUX 3HAHUU C
MIPEICTABIICHUSIMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE TOJOXKEHHS O TMpEeIHA3HAYCHUH Y4YEOHOTO mpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNICHUs TOJIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHUIO €ro COJIEpXKaHUsl, MPEACTaBIEHHOIO B MporpamMme Mo
ounosoruu.

Ot60p conepkanusi yueOHoro mpeamera «buomorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHI KyJIbTypOCOOOpPAa3HOIO IMOJAX0Jd, B COOTBETCTBUU C
KOTOPBIM OO0yYaroluecs: JOJDKHbI OCBOMTH 3HAHWA W YMEHHs, 3HAUYUMBbIE IS
dbopmupoBaHus O0OIIEH KyJIbTYphbl, ONpPEACISIIONIME aJeKBAaTHOE TOBEIACHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOM cpejie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
JKU3HU U TPAKTHUUYECKOU AesATebHOCTH. 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 OCYIIECTBIEHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIIbHBIX OCOOCHHOCTSIX KHUBOU MPHUPOJIbI, O €€ YPOBHEBOM OpraHU3alliu U
ABOJIIONMHU. B COOTBETCTBUM C 3TUM B CTPYKTYpe YueOHOTO npeamMera «buoaorus»
BBIJICIICHBI CIIEIYIONINE COJep KaTebHble JIMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO To3HaHUs», «KieTka kak Ouosormdeckas cucreman, «OpraHuszM Kak
Oouosnoruyeckas cucremay, «CucreMa M MHOrooOpasue OpraHu4YecKOro 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 MPOOJIEM.

JlocTxkeHue 1enu u3yudeHus yuyeOHoro npeamera «buonorus» Ha 6azoBoM
YpOBHE 00€CeUnBAETCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOEHHE OOYYarOUIMMHUCS CUCTEMbl 3HAHUM O OHMOJOTHYECKUX TEOPUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaxX, CIyKalluX OCHOBOM
JUist OPMHUPOBAHUSI TIPEACTABICHU O E€CTECTBEHHO-HAYYHOM KapTHHE MHpaA, O
METOJ[aX HAy4YHOr0 MO3HAHMS, CTPOCHUH, MHOTOO0Opa3uu U OCOOEHHOCTSX >KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3allMU, BBIJAIOIMINXCS OTKPBITUSX U COBPEMEHHBIX
UCCJICIOBAaHUSX B OMOJIOTHH;

dbopMupoBaHrue y OOydYalOIMUXCS IO3HABATENbHBIX, WHTEIUICKTYyaJIbHBIX H
TBOPUECKUX CIOCOOHOCTEW B MpOIECCe aHajdu3a JaHHBIX O MyTSIX pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3MVISIIOB, MACH W TMOAXOJOB K HM3YYEHHUIO >KUBBIX CHUCTEM
pa3HOro ypOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOOydJarommxcsi oOmeil KyabTyphl, (DYHKIIMOHATBEHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO
MHpa KWUBOW MPUPOABI HA OCHOBAHUM 3HAHUW W ONBITA, IMOJYYCHHBIX MpHU
U3y4YeHUH OUOJIOTUH;

dbopMupoBaHre y OOy4YaOMMXCA YMEHHH WUTFOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSATEIBHOCTA YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpOOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKIEHHOCTU B BO3MOXKHOCTH TTO3HAHUS YEJIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOTUMOCTH OEPEKHOTO OTHOIIECHHUS K HEW, COOMIOICHUS] ITUYECKUX
HOPM TIPU TIPOBEJICHNN OMOJIOTHYECKUX UCCIIEAOBAHMIM;

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

npUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUIN B IOBCEAHEBHOM KU3HU IS
OLICHKH IOCJIEICTBUI CBOEH AESATEIBHOCTHU 110 OTHOLIEHUIO K OKPY>KAIOIIEH cpenie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME W COONIOJICHHUE Mep NPOPHIAKTHKA
3a00s1eBaHUM.

B cucreme cpennero oOumiero obOpasoBaHusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBJIAETCS OOsI3aTE€NbHBIM YYEOHBIM MPEAMETOM, BXOISIIMM B
COCTaB NpeaIMeTHON 001acTh « ECTeCTBEHHO-HAYYHbIE IPEIMETBD.

Jlist u3ydenust OMoI0ruu Ha 6a30BOM YPOBHE CpPEHETO 00111ero 00pa3oBaHus
otBoauTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34



yaca (1 gac B Henemo).



COJEPXAHME 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/ bl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[IpakTtuueckass pabora No 1. «lcmonb3oBaHuE pa3IMUYHBIX METOJOB MpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEeMbI U UX OPraHU3alMs.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: Ouonorun. Otiandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa OMocHUCTEM U UX pazHOoOOpa3ue. Y POBHU OPraHU3AIUU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKUH ), OMoCEepHBIA.

JdemoncTpanuu:

Tabmuibl 1 cxembl: « OCHOBHBIE TIPU3HAKHU KU3HW», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb Mosiekysl JJHK.

Tema 3. XumMuuyecKuii COCTAB U CTPOCHHUE KJICTKH.

XUMHUYECKHM COCTaB KJIETKU. XHUMHUYECKUE 3JIEMEHTBHI: MaKpO3JIEMEHTBHI,
MUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEPAIbHBIX BemeCTB B KieTke. llomnepxkanue
OCMOTHUYECKOr0 OanaHca.

benku. CoctaB u cTpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIN COCTaB. Y POBHU
CTPYKTYphl ~O€IKOBOM MOJIEeKyJbl (NEepBUYHAs, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHME CBOiicTBa OenkoB. buonornueckue
GyHKUIMU OENKOB.

depmeHThl — Ouosormdyeckue Kartanusatopel. CTpoeHue QepmeHTa:
aKTUBHBIA TIEHTP, cyOcTpaTHas cnenududHocTh. Kodepmentsl. Butamunbl



OTinuns GepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (IJrOoko3a, pubo3a ©  J€30KCHpH003a),
aucaxapupl - (caxaposa, JakTo3a) W Hojucaxapuibl  (Kpaxmai, TJIMKOTEH,
LEJUTI0J103a). bronornueckue (pyHKIHUH yIIIEBOJOB.

Jlumuael:  Tpurauuepunbl, Qocdomunuael, crepouasl. [ HapopUIBHO-
rupodobHble  cBoiicTBa. buonornueckue ¢Gyukuuu aunuaoB. CpaBHeHHE
YTJI€BOJOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

Hyxkneunoseie xucnmorel: JHK wn PHK. Hykineornaer — MOHOMEpBI
Hyki1enHOBBIX KucnoT. Ctpoenue u ¢pynkuuu JAHK. Crpoenne u ¢pynkiuu PHK.
Buasr PHK. AT®: ctpoenue u GyHKITUN.

[utonorus — Hayka o kietke. KiietouHas Teopust — npuMep B3aUMOACHCTBHUS
uaeil 1 pakToB B HAYYHOM MMO3HAHUHU. MeTOAbl U3YUEHUS KIETKH.

Knerka kak wnenoctHas xuBas cucteMa. OOmme NpPU3HAKH KIIETOK:
3aMKHyTasi HapyxHas MeMOpana, monekynbl JIHK kak renermueckmii ammapar,
CUCTEMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHUYecKass W mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUs MpokKapuoThueckor kieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
3YKapPUOTUYECKON KIETKA. (OCHOBHBIE OTJIMYUSA PACTUTEIBHOW, MXWBOTHOM U
TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTE€HKA, TJIMKOKAIUKC, UX
¢bynkuuu. [Inazmaruueckas memOpana, e€ cporictBa 1 pyHkuuu. [{utomnasma u eé
opradouipl. OnHomeMOpaHHble opraHouasl kietku: JIIC, ammapart ['onbxku,
I30COMBI. [1oyaBTOHOMHBIE OpPraHOWIbI KIETKU: MHUTOXOHIPHUH, IIJIACTUIBI.
[Tpoucxoxkaenne MHUTOXOHIpUN u 1actun. Buasl tmactun. HememOpaHHbIE
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOJIH, PECHUYKH,
KIyTUKA. 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. llIsann, M. lllnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikusnc, P. ®pankinun, K. M. bap.

Junarpammer:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOLEY.

Tabmuubr u cxembl: «llepuoguueckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHune MOJIeKyYJIbl BOJbI», «brocunTes 0enka», « CTpoeHrue MOJIEKYJIbl OENKay,
«Ctpoenne depmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenue Monekybi
AT®», «CTpoeHrEe 3yKapUOTUYECKOW KIETKN», «CTpOEHUE KUBOTHOM KIIETKUY,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE NPOKAPHUOTHUYECKON KIIETKHY,



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

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHME J[UIsl MPOBEACHUS
HAOIOJICHUM, W3MEPEHUM, HSKCIEPUMEHTOB, MUKPOIpENnapaTbl pPAaCTUTEIbHBIX,
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 COXpaHEHHWs BEIIECTB W DHEPTUM B TMOHUMAHUU
MeTaboau3Ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBINA U rerepoTpodHbiid. Pons dhepmeHToB
B OOMEHE BEIIECTB U MPEBPALIEHUN YHEPTUHU B KIIETKE.

®dotocunre3. CperoBas u TemHOBass (a3el  (orocunTeza. Peakunu
dboTocunTe3a. DPhekTUBHOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a JJIS KU3HU
Ha 3emuie. Bausitnue ycnoBuii cpeqpl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIMICHUS €T0
MPOJYKTUBHOCTU Y KYJBTYPHBIX PACTCHUM.

XeMocuHTEe3. XeMOCUHTE3Upyone OakTepuu. 3HaUYeHUE XEMOCHHTE3a s
KU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KJeTke. PaciiersieHue BeliecTB, BBIJICICHUE U
AKKyMYJUPOBaHHE »JHEPruM B KJIETKE. OTambl SHEPreTHYecKoro oOMeEHa.
['mukonu3. bpoxkenue u ero Buabl. KucnopojnHoe okucieHue, WU KIETOYHOE
JIbIXaHUE. OKucnuTenbHOe dbochopunupoBanue. D¢ DHeKTUBHOCTD
ASHEPreTUYECKOro oOMeHa.

Peakiuu marpuunoro cuHTe3a. [‘eHermdeckass wuHpopmanus u JIHK.
Peanuzanus renernyeckod uHGoOpManuu B KieTke. ['eHETHYECKHMH KOJ U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuaTe3 PHK. Tpancnsauus — Guocunres
Oenka. Otambl TpaHcusauuu. KomupoBanuwe amuHOKHCHoT. Pomp pubGocom B
OouocuHTtese Oenka.

Hexknerounsle hopmbl )ku3Hu — BUpychl. cTtopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OcCOOEHHOCTH CTPOCHHMSI M KU3HEHHOIO 1MKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynonedunura yenoseka (BHUY) — Bo36ymurens CIIN/a.
OOpatHast ~ TpaHCKpuIus, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHEHUsi 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,
«Bupycoe», «bakrepuodarn», «Ctpoenue u xuzHeHHbIH 1nuki Bupyca CIIN/a,
oakTepuodaray, «Pemnukarus JTHK».

O6opynoBanue: monenu-anmiukanuu «Yasoenue JIHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIeTKn», Mmojeib cTpykrypsl JJHK.

Tema S. Pa3MHoOKeHHe U MHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii UK, WM >KU3HEHHBIM 1MKN KieTku. MHTepdaza u MUTO3.
[Iporecchl, mpotekarome B uHTepdaze. Pernukainus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIM HabOp — KapHOTHIL
JIumuionaHeli W TaluIOWIHBIA ~ XpOMOCOMHBIE  HAOOphl.  XpOMaTHUJIBI.
[uronornueckue OCHOBBI PAa3sMHOXKEHUS W HWHAMBUAYAJIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOrMYeCKui CMBICT MUTO3A.

[Iporpammupyemasi rubenb KJIETKH — armomnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: OecIoyioe U mosioBoe. Buipl 6ecmnosnoro
Pa3MHOXKEHUSA: JICJICHUE HAJABOE, IIOYKOBAHME OJHO- M MHOTIOKJIETOYHBIX,
CIIOpPOOOpa30BaHKUE, BETeTaTUBHOE pa3MHOXeHHE. VICKycCTBEHHOE KJIOHUPOBAHUE
OPraHU3MOB, €0 3HAYEHUE JIJI CEJEKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIOJIOTO.

Meito3. Craguu Mmeiio3a. IIporecchl, Npoucxoadiive Ha CTaauax Menosa.
[ToBegenue xpomocom B Meio3e. KpoccunroBep. buonmormyeckuid CMbICT H
3HAYECHUE MEH03a.

l'ameTtorenes — mporecc oOpa30BaHUA TOJOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKU U SUYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHE3.
OCOOEHHOCTH CTPOCHMS SMUIEKIETOK W crepmMaTo3ougoB. OTUI0I0TBOpPEHUE.
[TapTenorenes.

NunuBunyanpbHOe  pa3BuTHE (OHTOrEHE3). OMOpPUOHAIBHOE  pPa3BUTHE
(amOpuorenes). Jtarbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOJeHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOe paszBuTue. TUIIBI
MOCTAMOPUOHAIILHOTO Pa3BUTHUS: MPSAMOE, HENpsMoe (JIMYuHOYHOE). BrnusiHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKICHHBIC
YpOJICTBa.

Poct u pasButue pacrenuii. 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 mMiekonuTarumero», «KapuoknHes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJENb-alIuIuKauus «J/lereHue KIEeTKn», MOJEIb
JIHK, Mmozaenb MetadazHoil XpoMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuass pabora Ne 3. «HaOmromeHue MuUTO3a B KJICTKaX KOHUYMKA
KOpPEILIKa JIyKa HAa TOTOBBIX MUKPOIPENAapaTaxy.

JlabopatopHasi pabora Ne 4. «/3ydeHue CTpOECHHS MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsieACTBEHHOCTh M K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reneruku. Micropus pa3Butus reHeTUKHU. Poib nuronoruu
¥ OMOpHOJIOTUM B CTAaHOBJIICHMM TeHETHKHU. Bkiaa poccuilckux u 3apyOeiHBIX
y4EHBIX B pa3BUTHE TEHETHUKU. METOJbl TEHETUKH (TUOPHUI0JIOTUHYECKUM,
[UTOICHETUYECKUH, MOJEKYISIpHO-TeHETH4YeCKUii). (OCHOBHBIE T'€HETHYECKHE
noHATHs. [ eHeTnYecKkass CAMBOJIMKA, HCIIOJIb3YEMasl B CXEMAX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HacJeJI0BaHUs MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MoHorubpunHoe CKpelMBaHue. 3aKOH €AUHOO0Opa3usi THUOPHUIIOB TEPBOIO
nokoJieHus. IIpaBuino JOMUHMpPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
I'unoresa ynctorsl rameT. [loaHOE M HEMOJTHOE JOMUHHPOBAHHUE.

JuruOpugHoe  CKpelmMBaHHWE. 3aKOH  HE3aBHCHUMOTO  HACIICOBAHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanm3upymouee cKkpenmBanue. Vcnoap30BaHne aHAIUM3UPYIOLIETO CKPEIINBAHUS
JUTSL OTIpEIeNICHUsI TeHOTUIIa 0COOH.

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

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. | eHETHUECKUE KapThI.

['enetnka nmona. XpoOMOCOMHOE OIpENENICHUE MoJia. AyTOCOMBI U TOJIOBBIE
XpoMoCcOMBI. ['OoMOoramMeTrHele W TeTEpOrameTHble OpraHu3mbl. HacienoBaHue
IIPU3HAKOB, CLIETJIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUJIbI N3MEHYMBOCTHU: HEHACJIEACTBEHHASI M HACJIEACTBEHHAS.



Posmp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOJAU(PUKALMOHHON M3MEHUYUBOCTU. BapualimoHHbIi psiJl M BapUallMOHHAS KPUBas.
Hopma peakuuu mpusHaka. KoJnueCTBEHHBIE M KAUYECTBEHHBIE MPU3HAKU U UX
HOopMa peakinu. CBolicTBa MOAU(UKAIIMOHHONW U3MEHUYHUBOCTH.

HacnenctBennasi, Wi TEHOTHUNIMYECKAs, W3MEHYMBOCTh. KomOWHaTHBHAas
U3MEHUMBOCTh. Meio3 U TMOJOBOM MpOIEeCC — OCHOBAa KOMOWHATHBHOM
W3MEHYUBOCTU. MyTanimoHHasi U3MEeHUUBOCTh. Kitaccudukaiys MmyTauii: rTeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTaluil. MyTareHHble (paKkTOphI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HaciencTBeHHoW n3menunBocty H. Y. BaBunosa.

BHesnepHas HaclneCTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl T€HETUKH
YeJIOBEKa: T€HCAIOTHYCCKUM, OJTU3HEI[OBBIM, IIMTOTCHETHYCCKHUI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemenHoe ONIPENIECIICHHE TE€HOTHIIA:
MTOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[II1P-ananu3a. HacneacTBeHHble 3a00JieBaHUS YeEJOBEKAa: TIE€HHBIE OO0JIE3HH,
00JIe3HH C HACJEICTBEHHOW MpPEepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W TreHepaTuBHbIE MyTanuu. CTBOJOBbIE KIETKU. [IpuHUUAMBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TCHETHYECKIX
Oosne3Hnell. MenuKo-reHETUYECKOe KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEIUIIMHCKOMN
TFC€HETUKHU B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JdeMoHcTpanuu:

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

Tabmumet w cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBAaHHE MW €T0
HUTOT€HETUYECKAs! OCHOBa», «3aKOH pACIICIUICHHS W €ro LHUTON€HETHYeCcKas
OCHOBa», «3aKOH  YHCTOTBI  rameT», «JluruOpugHoe  CKpEIIMBaHHEY,
«uTomornyeckue OCHOBBI JTUTUOPUTHOTO CKpELIUBAHUD, «Meiio3y,
«B3anmMoAeNCTBUE aJUIENBHBIX T'E€HOBY», «l €HEeTHYeCKHe KapTbl PACTEHUM,
KUBOTHBIX M 4YeJoBeka», «l'eHeTnka moiyia», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CLUEINIEHHOrO0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHYUBOCTHY, «MoaudukamonHas HW3MEHUYMBOCTHY, «HacnmemoBanue pesyc-
dakTopay, «I'eHeTrKa TPy KpoBu», «MyTallMOHHAS N3MEHYHBOCTH.

O6opynoBanue: Mojenu-anmaukanun  «MOHOTHOPUIHOE CKpEIMBAHUE,
«Henonnoe nomunupoBaHuey, «JuruOpumHoe ckpeniuBanue», «llepexpéct
XpPOMOCOM», MHKPOCKOIl M MHUKporpemnapar «J/[po3zoduna» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Teia), repoapuii «I'opox moCeBHOM.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

Jlabopatopuast pabora Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKPOIpEnapaTax.



JlaGoparopHas pabota Ne 6. «3yuenne MoaupUKAIMOHHON N3MEHYHBOCTH,
MIOCTPOCHHUE BapUALIMOHHOTO PsIIa U BApUALMOHHON KPUBOID.

JlaGopatopHasi pabota Ne 7. «AHanu3 MmyTanuil y J1po30(uiibl Ha TOTOBBIX
MHKPOIIPENApaTax».

[Tpaktuueckass pabora Ne 2. «CocraBieHHWE M aHAIN3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkiusi Kak HaykKa U MPOLECC. 3apOKICHUE CEJIEKIIMU U JIOMECTUKAIIUSL.
VYuenue H. . BaBunoBa o0 1eHTpaXx MPOUCXOXKICHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUU. LIeHTphl MPOUCXOKIECHHS JTOMAIHUX >KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpemeHHbIE METO/BI CeNeKIIuUu. MaccoBbI U MHAUBUIYaIbHBIH OTOOPHI B
CEJIEKIIMM PACTEHWH M JKUBOTHBIX. OleHKa 3KcTepbepa. bimM3kopoAaCTBEHHOE
ckpenuBanne — WHOpuauHT. Yucras nuHusA. CKpemuBaHUE YHUCTHIX JIMHUM.
I'ereposuc, unu rubpuaHas cuna. HepoacTBeHHOE CKpeniuBaHue — ayTOPUIMHT.
Otrnanéunas rubpuam3anuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
MOJIyYEHUE TIOJUIUIOUAOB. JIOCTMKEHUS CEIEKIMA PACTEHUM, XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonoruss kKak oTpaciib MPOU3BOJACTBA. |'€HHAs WMHXKEHEpHUs. ITallbl
co3manusi pexomOuHanTHOM JIHK wm TpancreHHsix opranusmoB. Kierodnas
uxeHepud. Kiietounsle KyJlbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTECHMUIA.
KnonupoBanne BBICOKOMPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okojoryueckue U 3tudeckue  npobmempl. MO —  reHermuecku
MOJIM(ULUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

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

Tabmuier 1 cxeMbl: kapra «lIeHTphl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenumity, «OTnanéHHas rudpuausamnus», «Padbotel akagemuka M. ®. MiBanoBay,
«Jlomumnmongus», «OObEeKThl OuoTexHonorun», «KiaeTounele KyJIbTyphl U
KJIOHUpOBaHUe», « KoHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJIOB U KOPHEIUIOAOB JUKHUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCcKOX03sUCTBEHHBIC PACTEHUS.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

Okckypcusa «OCHOBHBIE METOJBI M JOCTHKECHUSA CEJNEKIUU PACTCHUU H
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOEC XO3SMMCTBO, J1a0OpaTOPHIO
arpOyHUBEPCHUTETA WM HAYYHOTO IICHTPA)Y.



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 HBoMOUMHU. [lameoHTONOrHYECKHE: TOCIEI0BATEIbHOCTD
MOSIBJICHUSI BHJIOB B TMAJICOHTOJIOTMUECKOW JIETOMHCH, TEPEXOMHbIE (HOPMBIL.
buoreorpadguyeckue: cxoncTBO U paznuuue payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U PA3IUuUs SMOPHOHOB PpAa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIHHO-AaHATOMUYECKHUE: TOMOJOTHYHbBIC, aHAJOTHUYHbIC,
PYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MONEKYISIPHO-OMOXMMUUECKUE: CXOJCTBO
MEXaHU3MOB HACJIEIACTBEHHOCTH M OCHOBHBIX METAa0OJIMUECKHX IyTeH Yy BcexX
OpraHU3MOB.

OomonuonHas Teopuss Y. JlapBuHa. IIpeAnochblIKM BO3HUKHOBEHUSA
JapBUHM3MA. JIBWOKyIIME CWIBl JBOJIONUM BUAOB 10 JlapBuHy (u30BITOYHOE
pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAS] M3MEHUYHUBOCTb,
0opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

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

MukposBomonus. [lonmynsuus kak equHUIA BUA U SBOJIOLIMH.

JIBrxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Hpupojae. MyTalMOHHBIN
nmporecc M KOMOWHATHBHAS W3MEHYMBOCTH. [lOMyNIAIMOHHBIE BOJHBI U Jpeiid
reHoB. M30I1ust 1 MUTpalus.

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

[Ipucnoco01eHHOCTh OpPraHU3MOB KaK pe3yJbTaT 3Bofonuu. [Ipumepst
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIUH.

Bun wu BumooOpazoBanue. Kpurepum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30oBaHus: reorpaduyeckoe, IKOJIOrH4ecKoe.

MakposBomorusi. DPopMbl  ABONIONUU:  (pUIIeTUYECKAs, UBEPreHTHa,
KOHBEpIreHTHasl, napasuiesnbHas. HeoOpaTuMocTh 3BOIIOLUY.

[Ipoucxoxaenre OT Heclelualu3upOBaHHBIX MpenkoB. [Iporpeccupyromias
crienuann3anvs. ATanTUBHAS paIAALIMS.

JdeMoHcTpanuu:

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

Tabnuub! u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiey, «3apoabIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Popmbl  OopbObI  3a
cyliecTBoBaHue», «EcTecTBeHHBIM 0TOOP», «MHOroo0pasue COpPTOB PaCTEHHI,
«MHoroo6pazue  mopon  KUBOTHbIX»,  «llomymaumm»,  «MyTtaunoHHas



U3MEHUYUBOCTE», «ApoMopdo3bl», «Unnoamanrammm», «OO0mmas aereHepanus,
«/IBmxkymue cuibsl 3Boionun», «Kapra-cxema wapuipyTta myTtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pazoBaHue, « IKOIOTHUECKOE BUA000OpaA30BAHUEY.

OO6opymoBaHue: KOJUICKIIUS HACEKOMBIX C PAa3IUYHBIMUA THUIIAMH OKPACKH,
HAOOp IUIONOB M ceMsiH, Koyuiekius «[Ipumepsl 3alIUTHBIX MPUCIIOCOOJICHUN y
AKUBOTHBIX», MOJeNb «OCHOBHBIE HaIPaBICHUS IBOJIIOIUNY, 00BEMHAs MOJEIb
«CTpOoeHHE TOJOBHOI'O MO3Ta NO3BOHOYHBIX Y.

buoreorpaduueckas xapra wmupa, Kowiekmus «DopMbBI COXpaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHWil», wmonenp anmumkanus «llepexpéct
XpOMOCOM», BIaXHbIe TmpenapaTbl «PaszButne Hacekomoro», «Pa3Butue
JATYUWIKW», MUKpomnpemnapaT «/po3oduna» (Hopma, myTtanuu QopMbl KpPbUIbEB U
OKpAacKH Tena).

JlabopaTopHble ¥ NpakTHYecKue padoThi:

Jlabopatopuasi padota Ne 1. «CpaBHeHuE BHUIOB MO MOPGOIOTHUYECKOMY
KPUTEPHUIO).

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

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE *KU3HU Ha 3emule.

JloHay4Hble TpPEACTABICHUS O 3apOXKICHHM >KW3HU. HaydHble THIOTE3bI
BO3HUKHOBEHHUS KWU3HU Ha 3emiie: aOuoreHe3 M TaHCHepMHs. XHUMHUYECKas
3BOMIOLMSA. AOHOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPKACHNE XUMUYECKON IBOMIOINK. HauanbHbIe 3Tanbl
ouosnornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHUE MPOTOKJIETKH. lIepBble KIETKM W HMX 3BOJIOLUSL.
dopMHUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PazButne xu3HnM Ha 3eme mo spam M nepuojgaMm. Karapxein. Apxenckas u
nporepo3oiickas Hpbl. [laneos3oiickas 3pa u €€ mnepuoabl: KeMOpPUUCKUU,
OPAOBHUKCKHUH, CHUTYPUHUCKHM, JEBOHCKNM, KAMECHHOYTOJIbHBIN, TIEPMCKHUU.

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

KaliHo3oiickass »pa W €€ mNepuoAbl: MNaJCOTCHOBBIM, HEOICHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa W TeoJornyeckux mporeccoB. OCHOBHBIE ATallbl
ABOJIIOIIMU PACTUTENBHOTO M KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUW u
KUBOTHBIX. [l0osiBIIeHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

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

DBOJIIOIMA YeJIOBEKa. AHTPOIIOJIOTHS KaK Hayka. PazBuTue npeacraBieHHil o
NPOUCXOXKIECHUHU YeloBeKa. MeTtoabl u3ydyeHuss anTpornoreHe3a. (CxoncrtBa u



pa3Inyuus 4eJI0BEKa U KUBOTHBIX. CHCTEMaTHUYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuiabl  ((pakTopbl) — aHTpPOIOreHe3a. Hacnencreennas
U3MEHUYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HHU,
U3TOTOBJICHUE OPYIUM TPyAa, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONMUTEKH, HemoBek
yMmenbi, YemoBek mnpsaMoxondmui, YenoBeK HeaHAEPTAIbCKUK, YenoBek
pasymHbiii. Haxoaku HCKOMAaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBaHUS, 00JIaCTh
pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHSL.

Yenoseueckne pacel. OcCHOBHbIE  OONbIIME  pachl:  €BPOMECOUIHAS
(eBpasmiickasi),  HErpo-aBCTpallougHas  (PKBATOpUAJbHAs),  MOHTOJOUAHAs
(a3maTcko-amepukaHckas).  YepTbl  MPUCIOCOONEHHOCTH  TMpEACTaBUTENCH
YEeJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUS. EIMHCTBO 4elOBEUECKUX pac.
Kpuruka pacusma.

JdemoncTpanuu:

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

Tabmumel 1 cxembl: «Bo3uukHOBeHHMEe COJTHEUYHON CHCTEMBI», «Pa3BuTHE
opraHuueckoro wmupa», «PacturenbHas  kieTka», <« KUBOTHasi  KJETKay,
«ITpokapuornueckasi kinerka», «COBpEMEHHAs CHCTEMA OpPraHUYECKOTrO MHUPay,
«CpaBHEHHE aHATOMHMYECKHX YEpPT CTPOCHHUS 4YEIOBEKa M YeJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNAJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YEJIOBEKa», «JlpeBHeimue moan», «JIpeBHue moam», «llepBbie
COBpPEMEHHBIEC JIIOIN», «HeIoBeueCcKue paco».

O6opynoBanne:  mymsku — «lIpoucxoxaenue  denoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJEpPTallblla, KPOMAaHBOHIIA), CJENKH WU
U300paKEHUS KaMEHHBIX OpyJIud NepBOOBITHOTO YenoBeKa (KaMHHU-YOMNIEPHI,
pyOwmia, ckpebia), TeOXpOHOJOTHYecKas Talnuna, KOieKuus «Dopmbl
COXPAHHOCTH MUCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlabopaTopHble ¥ NpakTHYecKue padoThbl:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIXx OCTaTKOB PAaCTEHUU U
YKUBOTHBIX B KOJIJICKITUSX).

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

Tema 3. Opranu3msl U OKpYysKamoas cpeaa.

DKOJIOTHS KaK HayKa. 3a7a4 U pa3jieibl IKOJIOTUU. MeToabl DKOJTOTHYECKUX
UCCJIEI0BaHUN. DKOJIOTMUYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHWs OpPraHU3MOB: BOAHAS, HA3eMHO-BO3MYIITHAS, MMOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (aktopel. Kinaccuduxamus 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. Buner OMOTHUYECKUX B3aNMO/IEICTBUMN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyajau3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIM3M,
HEUTpan3M. 3HAu€HHE OWOTHMYECKUX B3aMMOJEWUCTBHM I CYLIECTBOBAHUSA
OpPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU Tmonyysiuu. (OCHOBHBIE MOKa3aTeNn
NOMYJISIUMU: YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J{nHaMyKa 4ucI€HHOCTH MOMYJISIUU U €€ peryssuus.

JdeMoHcTpanuu:

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

Tabnuubl u cxemsl: kapta «I[Ipupogusie 30HbI 3emun», «Cpeabl 0OUTaHUS
opranuzmoBy», «®otonepuoansm», «llonmymauum», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTHU TOMyJsnuu nHPy30puu-Tyhenpkny, «Ilumensie nemm.

JlabopaTopHble U pakTHYecKue padoThbl:

Jlabopatopnast pabota Ne 3. «Mopdonoruyeckue 0cCOOEHHOCTH PaCTEHUHN U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BiusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Tpaktuueckas padota Ne 2. «[Toacuér MIOTHOCTH MOMYJIALMA pa3HBIX BUIOB
pacTEHUN.

Tema 4. Coo01mecTBa M IK0JIOTHYeCKHE CHCTEMBbI.

Coo0miecTBOo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
IpOCTpaHCTBEHHasA, Tpoduueckas (mmmeBas). Bunmbl-nomunantel. CBs3u B
OuoIeHOo3e.

Dkosiornueckre cuctembl (dkocucreMsbl). IloHarue o006 3KocucTeMe U
ouoreonenoze. DOYHKIIMOHATBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: MPOIYLICHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTeMbl. [luIlleBble 1L€MH U CETH.
OcCHOBHBIE TIOKA3aTeNM SKOCHUCTEMBI: OuMoMacca, MPOIAYKIHUA. DKOJIOTHYECKUE
nupaMuibl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOWYMBOCTh, CAMOPETyYJIALNs, pa3BuTHe. CyKUeccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCUCTEMA XBOMHOTO
WJIU IMIUPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHBIE  JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBL



buonoruyeckoe u X034MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznooOpaszue kak @akrop ycroiunBoctu 3KocucteM. CoxpaHeHUe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenne B. . Bepuaackoro o O6mocdepe. I'panuiipl, coctaB u CTPYKTypa
ouocheprl. XKuoe BemectBo u ero ¢yHkimu. OcobeHHOCTH Omocdepnl Kak
rII00aJIbHONW JKOCUCTEMBI. J[MHaMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BeliecTB U OMOT€OXMMUYECKHUE ITUKIIBI 3JIEMEHTOB (YIJIepo/a,
a3oTa). 30HATBHOCTh Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

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

Cocy1iiecTBoBaHUE MIPUPOIBI 151 YEeJI0BEUECTRA. CoxpaHnenue
Onopa3zHooOpa3usi Kak OCHOBa yCTOMYHMBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJ€HUs NPUPOJHBIMU pecypcaMud W HUX HUCHoJb30BaHue. JlocTuxeHus
OMOJIOTHUHU U OXpaHa MPUPOJIbI.

JdeMoHcTpanuu:

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

Tabmuubr u cxemsl: «llumesbie nenu», «bHOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie cooOmiecTBa», «llemn nuTanusy, «IKoIOTHUECKAsT TUPAMHIAY,
«buocdepa u yenoBek», «IKocUcTEMa MIUPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOWHOTO  Jeca», «buoneHos Bomoéma», «ArpoueHo3», «lIpumepHbie
AQHTPOTIOTEHHbIC  BO3JCUCTBUS Ha TpuUpoay», «BaxHeimme HCTOUYHHUKHU
3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHeIass coCTaBIsIOIAs
ouocheprry, «DakTopsl Aerpaganuu mouBy», «llapaukoBsiil d3dhdexT», «DakTopbl
pPaIuoOaKTUBHOIO 3arps3HeHus Ouocdepnr»y, «OOmas cTpykrypa Ouochepb»,
«PacnipocTpanenue ku3HHM B Ouochepe», «O30HOBBIM »dKpaH Ouocheph»,
«Kpyrosopot yriepojaa B Ouochepe», «KpyroBopoT azota B IpUpoAe».

O6opymoBanne: MOJCIb-aNMIUIMKANKS «TUMUYHBIE OMOIEHO3B», TepOapuit
«PacrturenbHbIie cooOIIeCcTBaY, KOUIeKInu «broneHos3y, «Bpenurenn BaKHEHIIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJbTYyp», TrepOdapuu W KOJUICKIMM PACTeHUH U
YKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM DKOJOTHYECKUM TpyIraM OJHOTO BHA,
Kpacnas xnura Poccuiickoii ®enepanuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
pacTeHU 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 COCTABJISIIONIUE: OCO3HAHME OOYyYarOIIUMUCS POCCUNUCKON
rpaxJaHCKON MAECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbLHOCTH
U CaMOONpPEJACIICHUIO, HalWyue MOTHUBAIlMM K  OOyd4YeHHI0  OuOJIOTrUH,
L[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUN JIMYHOCTHU HA OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OMOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JEATEIbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMH, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIW4YME HKOJOTMUECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIM U CTPOUTD KU3HEHHBIE T1JIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs mpeamera «buonorus» AOCTUTrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JAESATENBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECcCcaM CaMOIIO3HAHUSI, CAMOBOCIHUTAHUS U
CaMOpa3BUTHUA, PA3BUTHS BHYTPEHHEH TMO3UIMU JUYHOCTH, MaTPUOTHU3MA,
YBOXKEHHUS K 3aKOHY U MPABOIOPSJIKY, YETIOBEKY TPyJla M CTapIIeMy MOKOJIEHUIO,
B3aMMHOI'0 YBaXKCHUS, OCPEKHOr0 OTHOIICHUS K KYJIbTYPHOMY HacCJEAUI0 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
chOpMUpPOBAaHHOW BHYTPEHHEH MO3WUILMEN JIMYHOCTH, 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 BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO YJIEHAa 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 W MCCIEAOBATENBCKUX 3a/ad, YBaXUTEIHLHOIO
OTHOIIIEHUS! K MHEHHUIO OIIMOHEHTOB NPH OOCYXIECHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU AESATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOHU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUSA K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnoi, ropoctu 3a cBOM Kpau, cBOXO PoauHy, CBOM SA3bIK U KYJIBTYPY, IPOLIIOE
Y HACTOsIIEee MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIIIEHUE K NMPUPOJHOMY HACIIEINIO U MaMSITHUKAM MPUPOJIbI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBa;

uneiHas yOexJIEHHOCTh, TOTOBHOCTh K CIIY)K€HHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TPHUHATHS IIEHHOCTEH CEMEWMHOMW KU3HU B COOTBETCTBHUH C
TpaguuusaMu HaponoB Poccuuy;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETHUYECKOE OTHOIICHHUE K MHpPY, BKIIOUas SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHU;



MOHUMAaHHE 3MOIIMOHAIBHOTO BO3/ICHCTBUS JKMBOI IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KEHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATH KAYECTBA TBOPUECKOM JIMUHOCTH;

S) ¢pusunyeckoro BocnUTAHUS, (POPMHPOBAHUA KYJIbTYPbl 310POBbS H
IMOLMOHAJBLHOIO 0JIaronoJIy4Yns:

NOHUMaHUE W peaju3alus 370poBOro M Oe3omacHoro oOpasa >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 MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYILECTBOBAaHNUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJNbTYPhl: MPUOOpPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX MOCHEACTBUNA IS
OKpY>Karollen Cpe.ibl;

OCO3HaHWE TriI00aJbHOTO XapaKTepa HKOJOTHYECKUX MpoOJieM W MyTel Hx
penieHus;

CIIOCOOHOCTh HWCIIOJIb30BaTh MPUOOpETaeMble TMPU HU3YUYEHUU OUOIOTHHU
3HAHUST W YMEHUS TpU pPEHIeHUH TpoO0JieM, CBS3aHHBIX C palMOHAIBHBIM
IPUPOAOIIONb30BaHHEM  (COONIIOZICHHE  TpaBWJI  TOBEACHHUS B IMPUPOJIE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMaX, OXpaHy BHJIOB,
aKocucTeM, orocdepsr);

AKTUBHOE  HEINpUITHUE JIEWCTBUM, NPUHOCAIIMX Bpel  OKPYKAIOLIEH
IPUPOAHON Cpelie, YMEHHE MPOrHO3UPOBATH HEOJATONPHUSATHBIE HKOJIOTHYECKUE



NOCJIECTBUS NPEANPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATH UX;

HAJIMYKE PA3BUTOTO HKOJIOIMYECKOTO MBILIUICHHUS], YKOJIOTUYECKON KYJIBTYPBI,
OmnbITa NS TENbHOCTH HKOJIOTHYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBATBCS MMH B II0O3HABATEIbHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKON JEATEIBHOCTH 3KOJOTHYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

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

COBEPILICHCTBOBAHNUE S3BIKOBOM M YHTATEIbCKOM KYyJbTYpPhl KaK CpeACTBa
B3aMMOJICUCTBHS MEXY JIIOAbMU U TIO3HAHUSI MUPA;

NOHUMaHUE crneuu@uKkr OHOJIOTMM Kak HayKd, OCO3HaHUs €€ poju B
(GopMUpOBaHNUN PAIMOHATIBHOTO HAYYHOTO MBIIIICHUS, CO3/JaHUU LIEJIOCTHOTO
IpPEJCTaBICHU 00 OKpYXaloUleM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YeJOBEKa U
oOmiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpodsieM
COXpaHEHUs PUPOJHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OWOJIOTUH JAJISi COBPEMEHHOW IMBHIIM3AIINU:
o0OecrieyeHrss HOBOTO YPOBHS Pa3BUTHs MEAMIIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh PECcypcHble  NPOOJEMBbl  Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTeH BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOiieM U
o0OecrieyeHusi mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPalMOHAIBHOMY
UCTIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (DOPMHPOBAHMIO HOBBIX CTAaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYyYEHUU OMOJOIMYECKMX 3HAHUH B LEJAX
NOBBIILIEHUS OOIIel KyJbTYphl, €CTECTBEHHO-HAy4HOW TIpPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOyd4aromuxcs, GpopmMupyemon
pU U3yYeHUH OMOJIOTHH;

NOHUMAaHUE CYLIHOCTH METOJOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMmble 3HaHMs MJIs aHajau3a u
OOBSCHEHHUSI SBJIICHUW OKPYXAIOLIEr0 MUpa U MPOUCXOAUIMX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIIOUEHHS HAa OCHOBE HAy4HbIX (AKTOB U
UMEIOINXCS JaHHBIX C LEJIbI0 TIOJYUYEHHSI JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HaHWE LIEHHOCTU HAYYHOH JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
IPOEKTHYIO M HCCIIEN0BATENBCKYIO AESTENbHOCTh HHIMBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMO00Opa30BaHUIO, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI MO OMONOTMM B



COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.
METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ybTaThl OCBOCHHS y4eOHOTo mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYuUMbIe i1 (OPMUPOBAHMUS MHUPOBO33PEHUSI OOyHAIOUIUXCS
MEXKIUCUUILUIMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPAKAIOLIUE
[EJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJO0B TO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEpPTus, SBJICHHE, MPOLECC,
cucTeMa, Hay4Hbld (hakT, MPUHLIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIEIOBAaHUE,  HAOJIOJICHHE,  WU3MEpPEHUE, OKCHEPUMEHT U  JAPYrHux),
yHUBEpCaIbHbIC Yy4YeOHBbIC JeWcTBHUS (MO3HABATENbHBIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), o0OecreunBaroIIme dbopmupoBaHue GbyHKITMOHATBHOMN
rPaMOTHOCTH U  COITMAJIBHON KOMIIETCHIIMM OOy4YarolIuxcs, CIOCOOHOCTb
o0yJaroIxcs WCITOJIB30BATh OCBOCHHBIC MEXIUCIIUTUTMHAPHEIE,

MHUPOBO33PEHUYECKNE 3HAHWS W  YHUBEpPCaJIbHBIE Yy4eOHBIE JCUCTBUS B
IO03HABATEILHOU U COLIMAIIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IPOTPAMMbl CPEIHET0 0OIIero
00pa3oBaHUsl TOTKHBI OTPAXKATH:

OBiaaenue YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABATEJILHBIMH
JIeHCTBUSIMM :

1) 6a30Bble JJOrUYecKHe IeHCTBHS:

CaMOCTOSITeNIbHO  (OpMyJMpPOBaTH M aKTyaJU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHWA TPUEMBI JIOTUYSCKOTO MBIIUICHUS
(aHanu3a, cMHTE3a, CPaBHEHHMS, KiIIacCU(pUKAIIUHA, 000OIICHUS), pAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC NMPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH TTOHATHSIMH);

OTIpENIeNATh IENN JeATeILHOCTH, 3a/aBas IapaMeTphl M KPUTEPUU HX
JOCTIKEHUS, COOTHOCUTD PE3YJIbTATHI ACITEIHBHOCTH C TIOCTABICHHBIMU ETISIMU;

WCITOJIb30BaTh OMOJIOTHYCCKHUE TOHATHUS JI 0OBSICHEHUS (PaKTOB M SBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE paCCYKIeHUs (MHIYKTUBHBIC, JEIyKTUBHBIC, IIO
AQHAJIOTUH), BBISABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pPaccMaTPHUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKIFOUCHUS,

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

pa3pabarpiBaTh IUIaH PEIICHUS TPOOJIEMBI ¢ y4E€TOM aHajdu3a 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 HcCIIe0BATEILCKUE 1eHCTBHUA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEA0BATENIbCKON U MPOESKTHOM JAESITENIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEJILHOMY IMOUCKY METOJOB PEIIEHUS MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IMyYHbIX METOJOB MO3HAHUS;

UCIIOJIb30BaTh pa3MYHbIE BHUbl JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOIO
3HaHMSI, €r0 HWHTEpPHpETAlMH, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsAX, B TOM YHUCJIE NP CO3JaHNH YUEOHBIX U COLMAIBHBIX TPOEKTOB;

(opMupOBaTh HAYYHBIH TUI MBIIUICHUS, BIaJIeTh HAYYHONH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (opMyJIupoBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHON
NEATENbHOCTH U XKU3HEHHBIX CUTYaLIUSX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBA3M M aKTyaJu3HpOBaTh 3ajaady,
BBIIBUTaTh TUNOTE3y €€ pEeLIeHMs,, HaXOAUTh apryMEHThI Uil J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh IOJIYYEHHbIE B XOJ€ pEIICHUs 3a/Jayd Ppe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYLIECTBJIATH LI€JICHANIPABICHHBIA MOUCK MEpPeHOca CPEICTB M CIOCOOOB
JercTBUS B MPO(ECCUOHAIBHYIO CpPEAY;

yMETh IMEPEHOCUTh 3HAHUS B IMO3HABATEJIBHYIO U MPAKTHUECKYIO OOJacTH
KU3ZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTHHAIbHBIE MOJIXOJbl U pEUICHUS,
CTaBUTb MPOOJIEMBI U 331a4UH, JOMYCKAIOIINE ATbTE€PHATUBHBIE PEILICHUS.

3) padora ¢ nnpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOpPMALUU (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-TOMYJIAPHON JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHbIX, B VIHTepHeTe), aHaIu3UpOBaTh
UH(OPMAIMIO PA3IMYHBIX BUJIOB U (DOPM MPEACTABICHMS, KPUTUYECKH OLICHUBATh
€€ JI0OCTOBEPHOCTh U HEIPOTUBOPEYUBOCTb;

(opMyIMpOBaTh 3alpOChl U NPUMEHATh PA3JIIMYHBIE METOJbI 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;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYI0  (GOpMY  MPEACTABICHHUS
ounosorndyeckoit nHbopmaruu (cXeMbl, TpaduKy, TUArpaMMbl, TaOIHIIbI, PUCYHKH
" JIpyroe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ouosjornyeckol HWHPOpMaNUE: TPUMEHATh XUMHUYECKkue, (Qusnyeckue u
MaTeMaTUYEeCKUe 3HAKHM M CUMBOJBI, (hopmyiibl, abOpeBUaTypy, HOMEHKIIATYDY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJHYECKHE  CpPEICTBA
HATJIATHOCTH;

BJIAJCTh  HABBIKAMH  PACHO3HaBaHWA W 3aUTHl  WH(OpMaIuwy,
uH(OPMAITMOHHON 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 OTHOCHUTENHLHO BBINIOJHEHHUS MpejjiaraeMoin
3aJ1ay, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH TMO3HUIIMH JIPYTUX YYAaCTHUKOB
Janora Wik JUCKyCCUN);

pacmo3HaBaTh HEBEpPOAIbHBIE CpEACTBA OOIICHMS, TOHWUMAaTh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICHCTBHSI, TTOHMMATh
HAMEPEHUS IPYTUX JIOJIEH, MPOSBIISATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M HCIOJIH30BAaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAITLHON
paboThI IPH peIIeHNH OMOJIOTHYECKOM MPoOieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUH YUeOHOM 3a/1au;

BBIOMpATh TEMATHKy M METOJBI COBMECTHBIX JEUCTBHH C yd4éTOM OOIIHX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0TO YieHA KOJUICKTHBRA,;

NpUHUMATh IEIA  COBMECTHOM  JEATENhHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JICUCTBUS 10 €€ JNOCTHUKECHUIO: COCTABJISITH IUUIaH JCUCTBUH,
pacnpenensaTh pojaud € Y4E€TOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pEe3YJIbTaThl



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;

OCYIIECTBIISITh 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, BBIABIIATH
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 3HAHMM, 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 IIPU aHajIu3€ pe3yJIbTaToB
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 € MO3UIUH JIPYTOr0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO mo OuoJOTMU Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera « buonorus
HAyYHBIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUM MO OCBOCHUIO, MHTEPIPETALUNA U
npeo0pa3oBaHUI0 3HAHWM, BUIBI JCSITEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3jIMYHBIX y4E€OHBIX CHUTYallUsX, a TaKkKe B peajbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTABIECHBI IO rOAaM O0y4YEHHUS.

[IpenMeTtHble pe3ynbTaThl OCBOEHUS yueOHOro mnpeamera «buomorus» ¢ 10
KJlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIM O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpPa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOCKHBIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHATBHOU
IPaMOTHOCTH Y€JIOBEKA IS PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PpACKpBbIBATh COJIep)KaHUE OMOJIOTMYECKUX TEPMUHOB WU TOHSITHM:
KW3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIIeCTB U IpEBpalleHUE
SHEPrum), TOMEOCTa3 (CaMOpEerysius), YPOBHEBasE OpraHU3aIus KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEJEHUE (PENPOAYKIHS), HACIAEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHE Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, UEHTpaJibHas JOrMa MOJEKYJIsIpHOW Ouosnoruun), 3axoHsl (I
Meungnens, T. Moprana, H. Y. BaBunoBa) u yuenus (0 UeHTpax MHOrooOpasusi u
IPOUCXOXKIEHUS KyIbTypHbIX pactenuit H. 1. BaBunosa), onpenensite rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHUE BIIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOIIOACHUE U
OMHUCAHUE >KUBBIX CHUCTEM, MPOIECCOB U SIBJICHUM, OpraHu3alus U MPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEX]y HCCIEyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE IOITYYEHHBIX
pEe3yJIbTaTOB, WCIIOJIB30BAaHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BHIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIENATh CYIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
IYKapHOT, OJHOKJIETOYHBIX M MHOTOKJETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU



IPOLIECCOB: OOMEHa BEILECTB W MPEBpALICHUs] 3HEPTUU 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 CKPEIIMBAHUA JJIsl MpPEJCKa3aHMsl HAcJIEIOBAaHUS NMPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M IpPAKTHYECKHE paboThl, COOIOAATH
npaBuiia npu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBaHUEM;

YMEHHE KPUTUYECKH OIECHUBAaTh W HWHTEPIPETHPOBATH HWH(GOPMALIUIO
OMOJIOTMYECKOTO COJEP)KAaHUs, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMyYHBIX UCTOYHUKOB (CpEeACTBa MacCcOBOW MH(pOpMalLMU, HAYYHO-IOMYJISIPHBIE
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCJICIOBAaHUI B OWOIIOTHH,
MeAHIINHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCbMEHHBIE U YCTHBIE COOOIIEHHUS,
000011ast OMoJIOTHYecKyr0 MHGOPMAIINIO U3 HECKOJbKMX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUNHBINA annapar OMOJIOTHH.

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

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTUU B CHCTEME HayYHOTO
3HAHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HayYHOW KapTHHbI MUpPa M HAYYHOIO MHMPOBO33PEHMS, O BKJIAJ€ POCCUHCKHX U
3apyOEKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OWOJOTUH, (PYHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHHS )KU3HEHHBIX 3a/1a4;

YMEHHE pACKpbIBaTh COJAEp)KaHHWE OWOJIOTMYECKUX TEPMHMHOB M TOHSTHM:
BUJI, TOMYJIALNSA, TeHO(OHA, SBOIIOLUS, ABIKYIINE CUIIBI ((DaKTOPBI) HBOJIIOLINY,
IPUCIOCOOJICHHOCTh OPraHu3MOB, BUJ000pa3oBaHUE, SKOJOTMYECKUE (PaKTOPBHI,
HKOCHCTEMa, TMPOMYIECHTHI, KOHCYMEHTBHI, PpEIYLEHThI, IeMH  NUTAHHS,
AKOJIOTHYECKas MUpaMua, OMoreonenos, onocdepa;

yMEHHME WH3/1araTh OHOJOTMYECKHEe TEOpUM (dBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl DSBOJIIOLMHM), 3aKOHbl U 3aKOHOMEPHOCTH



(3apoabimieBoro cxoactsa K. M. bapa, depenoBaHusl TIIaBHBIX HANpaBICHUN U
nyteit spomoruu A. H. CesepiioBa, yuenust o ouocepe B. W. Bepnaackoro),
OMPEEIIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BIIAJIETh METOJIAMU HAYYHOT'O IMO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONMUCAHUE KUBBIX CUCTEM, MPOILECCOB U SIBICHUM, OpraHU3alus WU MPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXIY HCCICIyeMbIMU BEIUYMHAMU, OOBSCHEHHE TOJYYECHHBIX
pe3yJbTaTOB, WCIOJIL30BAaHHBIX HAYYHBIX TMOHATHMI, TEOPUH M 3aKOHOB, YMEHHUE
JienaTh BHIBOJIbI HA OCHOBAHUHU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICNATh CYIIECTBEHHBbIC TPU3HAKU CTPOCHUS OMOJIOTHUYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOT€OlIEHO30B U HJKOCUCTEM, OCOOEHHOCTH MPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTH, €CTECTBEHHOIO0 OTOOpa, BUI000pa30BaHMs, MPUCTOCOOJIEHHOCTH
OpraHU3MOB, JEUCTBHUS SKOJOTUYECKHX (PAKTOPOB HA OPraHU3MBI, TEPEeHOCa
BEILIECTB M TIOTOKA HHEPIHMM B HKOCHUCTEMAX, AHTPOIOIE€HHBIX H3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYyroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE TPUMEHATH TOJYyYCHHBIE 3HAHUS ISl OOBSICHEHHS] OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PEUICHUH B MOBCEIHEBHOU
KU3HU C 1IeNbl0 o0ecredeHus: Oe30IacHOCTH CBOETO 370POBbS M 370POBBS
OKPY>KaIOIIUX JIIOJIeH, COOJIIOIEHHUSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpele, MOHUMaHUuE HEOOXOAMMOCTH HCIHOJIb30BaHUS JOCTHUKEHUN
COBPEMEHHOU OMOJIOTHH JIJIs1 PAIMOHATILHOTO MTPUPOIOTIOIH30BaAHHSI;

yMEHHUE peliaTh dJIEeMEHTapHble OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIIEeCTB U SHEPTUU B SKOCUCTEMAX (1IN MUTaHUS);

YMEHUE BBINOIHATh JIA0OpATOPHBIE M MpakTU4YecKue paboThl, COOIIOIAThH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPHUTHYECKH OIICHWBATh MW WHTEPIPETHPOBATH HWH(OOPMAIIHIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIC 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMALINH, HAYYHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  JIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

yMEHHUE CO3/1aBaThb COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHUS,
00001mast Onoornueckyro MHGOPMAIMIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
WCII0JIb30BaTh MOHSATUWHBIN anmapatr OUOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Nenn/m | HammeHoBaHMe pa3/ie/ioB U TeM KoanuecTBo yacon DJIeKTPOHHbIE
MPOrpaMMsbl Bcero KoHTpo/bHBI IIpakTHyeckn (uu¢posbIe)
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypchl
1 Buonorus xak Hayka 2 0.5 bubnuorexa [IOK
https://m.edsoo.ru/7f41c29
2
2 JKuBble crcTEMBI M UX OPTaHU3aLUs 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41¢29
2
3 XUMUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1 bubnunorexa [JOK
https://m.edsoo.ru/7f41¢29
2
4 KuzHeneareabHOCTh KIETKHA 6 Bbu6morexa [JOK
https://m.edsoo.ru/7f41c29
2
5 Pa3zmHoOXeHUE M MHIUBUIYaTbHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7141¢29
2
6 HacnencrBeHHOCTL M UBMEHUYUBOCTH 8 1.5 bu6mmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢29
2
7 Cenekiust opraHu3MoB. OCHOBBI 3 bubnmorexa [JOK
OMOTEXHOJIOTHUHI https://m.edsoo.ru/7f41¢29
2
8 PesepBHOE BpeMmst 1 bubnuorexa [JOK

https://m.edsoo.ru/7f41¢c29
2
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11 KITACC

Ne n/m HanmenoBaHue pa3jiesioB U TeM KoanuecTBo yacon DJIeKTPOHHbIE
NporpaMMsbl Bcero KoHTpo/bHBI IIpakTH4eckn (uudpossbie)
e padoThbl e padoThl o0pa3oBaTe/ibHbIE

pecypcbl

1 DBOIIOIMOHHAS OMOIOT U 9 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc7
4

2 BO3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 bubnnorexa [JOK

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

4

3 OpraHu3Mbl U OKpY>Karolasi cpeaa 5 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41cc?
4

4 Coo01ecTBa 1 SKOJOTHYECKHE CHCTEMBI 9 bubmuoreka [JOK
https://m.edsoo.ru/7f41cc7
4

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

OBILIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 0 2.5
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YAEHUKA

1) buonorus, 10 xkmacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u nap.;
[Ton penaknueit Ilaceunuka B.B. Axmnmonepnoe o6imiectBo «l3marenbcTBo
«IIpocBemenue» - 2023r.

2) buonorus, 11 xmacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6moB A.M. u
npyrue /Ilox pen. Ilaceunuka B.B., Aknuonepaoe o0miectBo «M3parenscTBo
«IIpocBemenue» - 2023r.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Taceunnk B. B. buonorusa. 10—11 knaccel. ba3oBeiii ypoBeHb. [loypounsbie
pa3paboTku.: yueb. mocobue s obmeoOpa3oBar. opranuzammii / B. B.
[Taceunuk, I'. I'. llIBenoB, T. M. EdumoBa. — 2-e m3a., ctep. — Mocksa :
[Ipoceemenue, 2023. — 230 c. — (JIunus xKu3HM).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1) https://www.sbio.info/

2) https://anatomcom.ru/

3) https://www.darwinmuseum.ru/

4) https://bio.1sept.ru/

5) https://resh.edu.ru/subject/5/

6) https://www.yaklass.ru/

7) https://uchi.ru/

8) http://school-collection.edu.ru
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