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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY JUISl OMpPEIEICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxkaHus yueOHoro mnpenmera «buosiorus» cocraBuin:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPETHETO
obmiero odbpazoBanusi B Poccuiickoit denepanun, a Takke MOJIOKESHUS O crienu(uke OUOIOTHH,
e 3HAYCHWU B TMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUEHHM CYIIECTBOBAHMS YEIOBEYECKOTO
obuiectBa. CoriaacHO Ha3BaHHBIM IMOJIOXKEHHSIM, OINpeIeIeHbl OCHOBHbIE (DYHKIIUU MPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 o0uieil cTparerun 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OO0ydYaloIIMXCS CcpeAcTBaMU ydyeOHoro mnpeamera «buomnorusy,
onpezenseT 00s3aTeIbHOE NPEIMETHOE COJEP)KAHUE, €ro CTPYKTYpPY, paclpelieieHHe Io
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKA 00pa30BaTeIbHOTO TpOIecca,
BO3PACTHBIX 0OCOOCHHOCTEN 00YJarOIIUXCSl.

B mnporpamme 1o OHONIOTMU TakKe YYMUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METaNpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00YYarOIIUXCS 110
OCBOEGHHIO COJIEpP KaHUs OMOJIOTHYECKOT0 00pa30BaHUsI.

B nporpamme no 6uosnorun (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4eHUHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMH  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAHUH O CTPOCHUHU KHUBBIX CUCTEM PA3HOT'O PaHTa U CYHIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWI B TOBCETHEBHOM XKU3HU AJIs1 PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YHcIe: TPO(UIaKTUKA
HaCJIEACTBEHHBIX  3a00JieBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTUPOBAHUS,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOIl cpele,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIICHWE BHUMAaHHMS K TPUKIAJHOW HAINPABICHHOCTH Yy4eOHOTO
npeamera «bUOJIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECHeUeHHsl YCIOBUHM Ul pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnonaraet
¢dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
pa3BUBAIOIIErOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYJAIONIUXCS TPEACTABICHUN O HAayYHOW KapTHHE MHpA,
pacmmpsieT ¥ 00001aeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alMl U OHBOJIIOLMU, CO3/MaéT YCIOBUSA JUIA: IO3HAHUS 3aKOHOB JKUBOHM MPUPOIbI,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
KHU3HH, 9KOJIOTUUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.



bonbmioe 3HayeHwe OWONOrHs HMMEET TaKKe Il pPELIeHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEero oouiero oopa3oBaHus, COUaTU3auu odyJaromuxcs. M3ydenne
Ounonoruun obecrieynBaet YCIIOBHSL JUIS (dhopMupoBaHHS MHTEJUICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX W HWH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKOW KYJIBTYPHI, CIIOCOOCTBYET
WHTETpAIM OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JIPYIHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHble M0JI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» COCTaBUIM OCHOBY U ONpENENICHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPBIM OOYYarOIIUECs TOJIKHBI
OCBOWTH 3HAHMS M yYMEHHs, 3HAUYUMbIE 111 (pOopMUpOBaHUS OOIIEH KYJIbTYpBhI, ONPEACISIONINE
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT d3JIEMEHTHl COJEp’KaHusi, KOTOphle CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3alUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE CcOJepKaHUS y4yeOHOro Marepuasa B MporpamMme Mo OWOJIOTHH
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUYUTENIbHBIX OCOOEHHOCTAX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd W 3BOJIOUMU. B COOTBETCTBMHM C 3THUM B
CTpYKType ydeOHoro npeamera «buomnorus» BbIJIEIEHBI CIENYIOLINE COJIEpPKaTEIbHbIE JTUMHUU:
«buonorus kak Hayka. MeToabl HAy4yHOrO Mo3HaHus», «KileTka kak OMoNIorudyecKas CucTeMay,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJaJICHUE
00y4JaroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHHUI UCIONB30BaTh 9TU 3HAHMSI JJIsl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUU OOBEKTOB KMBOU MPUPOJIBI M PEIICHHUS PA3TUUHBIX KU3HEHHBIX TPOOJIEM.

JlocTuxkenue 1enu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOEHHE OOY4YaIOIIMMHUCA CHCTEMbl 3HAHUH O OHMOJOTMYECKHX TEOpUAX, YUEHMSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBWiIaX, CIY>KaIlIMX OCHOBOW aJsi (OpMUPOBAHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOAaX HAy4yHOIO MO3HAHUf,
CTPOEHUHM, MHOTOOOpa3HMH U OCOOCHHOCTSX KHMBBIX CHCTEM PAa3HOTO YPOBHSI OpraHHU3allui,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dopMupoBaHHE Yy 00yYaroIMXCs IMO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
UJEN U TIOJIXO/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aLUu;

CTaHOBJIEHHE Yy OOydJaromuxcsi oOuel KyabTyphl, (YHKIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBaHWU 3HAHUU U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE Yy OOYYArOMIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHUNU B MPAKTUYECKOM JE€ATETbHOCTH YEJIOBEKa, PA3BUTUM COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;



BOCIIUTaHHE YOCKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIIOBEKOM >KHBOM IPHPOIHI,
HEO00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHUS dTHUECKUX HOPM IPH MPOBEICHUU
OMOJIOrMYECKHUX MCCICIOBAHNM;

OCO3HAHHE [EHHOCTU OMOJIOTMYECKUX 3HAHWMA JJISl TIOBBIIICHUS YPOBHS SKOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

NpUMEHEHHE TPHOOPETEHHBIX 3HAHWUN W YMEHUH B IOBCEIHEBHOW JKWU3HU JUISA OICHKH
MIOCJICICTBUI CBOCW JICATEIILHOCTH IO OTHOIICHUIO K OKpYXaroled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOICHUE Mep TPODHUIAKTHKY 3a001eBaHUT.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydyaemas Ha 0a30BOM YpOBHE,
SIBIIICTCSL O0S3aTENBHBIM YYEOHBIM TIPEIMETOM, BXOISIIMM B COCTaB MPEIMETHOW 00JacTH
«EcTecTBEeHHO-HAYYHBIC ITPESIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPEIHEro 00Imero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3zb OMONOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTUKOM u mpaBoMm. Ponbp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrcreMa OMOJIOrHYecKUX HayK.

MeTo/ b1 TO3HAHUS KUBOM NPUPObI (HAOII0eHIE, SIKCIIEPUMEHT, ONTUCaHHEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, [Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOABI TO3HAHUS KUBOW PUPOIBI».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktiueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOIOB NpPHU HU3YUYECHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKubie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owoioruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIA, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HU», «YPOBHU OpPraHHU3AIMHM >KUBOU
MPUPOIBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpO3JIEMEHTHI,
MHUKpO3JIeMeHThI. Bosia 1 MUHEpalibHbIE BEIIIECTBA.

OyHKIUM BOJBI M MHUHEPAIbHBIX BelIeCTB B KieTke. [logaepikaHne OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHre 6€TKOB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbI€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue (GepMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuust  QepMEeHTOB  OT
HEOPTraHWYECKUX KaTaIn3aTOPOB.

YrneBoabl: MOHOCaxapu bl (TIOKO03a, pubo3a U J1e30Kcupud03a), qucaxapuibl (caxaposa,
JIAaKTO3a) W TMOJNHCcaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKINUN
YTJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiicTBa. buonornueckue Qpynkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OCITKOB M JUMHUIOB KaK
HMCTOYHHKOB DHEPTHUH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JHK. Crpoenne u ¢ynxumun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Muronorus — Hayka o kiuerke. Kilerounas teopus — npUMep B3aUMOJCHCTBUS UACU U
(axTOB B HAYYHOM MMO3HAHUU. METO bl U3YUEHHS KIICTKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cucteMa cuHTe3a Oenka.

Tunbsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MPOKapUOTHUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIIHH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaxku, mmzocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IUIacTUibl. [IponcxoxaeHne MUTOXOHAPUM U IUJIACTHA.
Buner mnactun. HememOpaHHbIe OpraHOUABI KJIETKU: PUOOCOMBI, KIIETOYHBINA [IEHTP, EHTPUOIIH,
PECHUYKHU, KI'yTUKH. DYHKIIMY OPraHOMJIOB KIETKU. BriatoueHusl.

SAnpo — perynsaTopHslif IeHTp KiaeTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabNMIAa XMMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyibl Oenka», «CTtpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenue monekynsl ATDy», «CtpoeHne 3ykapruoTUYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KieTKu», «CTpOeHHE pacTUTENbHON KiIeTKu», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKN», «Y TIIeBOJbD», «JIUmuas».

OOGopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyIOBaHWE I MPOBEACHHS HAOIIOJICHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopuast padota Ne 2. «M3ydeHume CTpoeHUs KIETOK DPACTCHHH, >XHBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHenesATeIbHOCTD KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWISAIMS (IJIaCTHYECKUd OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAaHUH MeTab0Iu3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHbIif. Pons depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.



®dotocunre3. CBeroBas u TemMHOBas (a3el (QorocuHTe3a. Peaknuu ¢doTocuHTE3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYyJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAYEHHWE XEMOCHHTE3a I KU3HHU Ha
3emuie.

OHepreruyeckuii oOMeH B  KjeTke. PacmiernjeHue BEIIECTB, BbIJCIEHUE U
AaKKyMYJINPOBAHHE SHEPTUU B KJIETKE. DTallbl SHepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakumu wmarpuuHoro cuHrte3a. leHernueckas wunpopmamms u JHK. Peammzanums
TeHEeTHYeCKOi MH(popMaMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6nocunres 6enka. Dtanbl Tpancasiuuud. KonupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Heknerounsie ¢dopmbl xu3HHM — BUpychl. HWcropus oTkpeiTus BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIA BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nMMmyHoaeduiuTa 4yenoBeka
(BUY) — Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHUNLHMs, peBepTaza W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBaHHIA.

JdemMoHcTpaumMu:

IToprpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsszes.

Tabmumer w cxembl:  «Tumel  muTaHusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii ooOmMen», «Xmnoporacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1K Bupyca CIINa, Oaxtepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-anmumkanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
6enka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounelii 1uKi, WM KU3HEHHBIM 1uka kierku. WuTtepdaza u muto3. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuuss marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [luTonornueckre OCHOBBI Pa3MHOXKEHHSI U MHIUBHUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne xnerkn — muto3. Crazum muto3a. Ilpomecchl, mpoucxonduiMe Ha pas3HbBIX
CcTausgIX MUTO3a. Bromorndeckuii CMBICII MUTO3a.

[Tporpammupyemasi ruesb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHM3MoOB: Oecrosioe U moyioBoe. Buapl  Oecronoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKEHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUISA
CEJICKLIUH.

[TonoBoe pa3MHOXKeEHHE, €r0 OTIUYUS OT OECroI0ro.

Meiios. Craguu meiosza. Ilpomeccsl, mpoucxoisume Ha cragusix Mmeinosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii CMbICI M 3HaYEHUE MEN03a.



["ameTorenes — mporecc oOpa3oBaHUsI TOJOBBIX KIETOK Y )KHMBOTHBIX. [10JI0BBIE KeNe3bl:
CEMEHHHUKHU W sSMYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTo30up,
SWUIIEKIIETKa) — crepMaToreHe3 U  oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHICKICTOK U
crepmaTto3onioB. Omioaorsopenue. [laprenorenes.

WuauBuayaibHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX JKMBOTHBIX: APOOJICHHE, TacTPYJISAIUs,
opranorene3. [loctamOproHanbHOE pa3BUTHE. THIBI TOCTIMOPHOHAIBHOTO Pa3BUTHS: MPSIMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATh BPOKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuil. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOJOTBOPEHHUE Y
IIBETKOBBIX pacTeHUi», «BereraruBHOE pa3MHOKEHHUE pacTeHuin», «JlereHue KIeTKu
Oaktepuii», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOYHBIM LMK,
«Penmnukauus AHK», «Muto3», «Meito3», «lIpsamoe u HenpsiMoe pazButue», «l'amerorenes y
MJICKOIMTAIOMINX U YelIoBeKa», «OCHOBHBIC CTaUH OHTOTCHE3a.

OO6opynoBaHue: MHKPOCKOI, MuUKponpenaparbl «CrnepMaTo30MAbl MIICKOHUTAIOUIETOY,
«SlinexiieTka MIEKonuTarlero», «KapuoknHe3 B KJIETKaX KOpEIIKa JIyKa», MarHUTHas
MoJenb-amInKanms «/lenenue knetkny, moaens JJHK, Mmogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHnas pabota Ne 3. «HabmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpEIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOJIOTMU U
AMOPHOJIOTUU B CTAHOBJICHUHU T€HETHUKU. BKI1a pocCUCKUX U 3apyOEeKHBIX YUEHBIX B PA3BUTHE
reHeTuku. MeTroapl TEeHETHKHA (THOPUIOTOTUYECKHUM, IUTOTCHETHYECKUN, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC TeHETUYECKHE TTOHATHS. [ eHeTHYecKkass CUMBOJIMKA, UCTIOJb3yeMas B
CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTU  HAcCJEAOBaHWS  MPU3HAKOB, yCTaHOBIeHHble [.  MeHaenem.
Monoru0puaHoe cKpelBaHue. 3aKoH eInH0-00pa3us rTHOPUI0B MepBoro nokoneHus. [Ipasumno
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe wu
HETIOJHOE JOMUHUPOBAHHUE.

JurnOpugHoe CcKpemmBaHWE. 3aKOH HE3aBHUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JAUTUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIONIEE CKPEIIMBAHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEITMBAHMS JIJIsI OTIPEICTICHUS TEHOTHITA OCOOH.

CuenneHHoe HacieoBaHue Tmpu3HakoB. PaGora T. Moprana 1o CIEIUICGHHOMY
HAaCJIEIOBAHUIO I'eHOB. HapyleHne cuersieHnsi TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKue KapThl.

['enetnka nona. XpoMOCOMHOE OIpEAeNIeHHE MoJjia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporamMeTHble OpraHu3Mbl. HacnemoBaHwe MpPU3HAKOB, CUEIUICHHBIX C
TTOJIOM.



N3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIECTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanvonsslil psa 1 BapuanvoHHas kpusas. Hopma peakuuu npusHaka. KosimnuecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOopMa peakiuu. CBoHCTBAa MOIUPUKANMOHHONW U3MEHYMBOCTH.

Hacnencreennasi, iy TeHOTHIIMYECKAsl, U3MECHUMBOCTh. KOMOWHATHBHAS M3MEHUHUBOCTD.
Meiio3 W T0JOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHYMBOCTH. MyTanmoHHas
u3MeHYuBOCTh. Kiaccudukanus myranuii: reHHblE, XpOMOCOMHBIE, T'eHOMHBIe. YacTtoTa u
NPUYMHBL MyTaluil. MyTtarennble GakTopbl. 3aKOH TOMOJIOTMYECKUX PSIIOB B HACIIEICTBEHHOM
n3menuuBocty H. . BaBumnosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeelIeHUEe TEeHOTUIIA: TOJHOTCHOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomouipio I1[[P-ananusa. HacnenctBenusie 3a0oneBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEICTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHLIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKYA U JTEUSHUS TeHETHYECKHX
Oone3Hel. MeauKO-TeHeTUUECKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW T€HETHKU B
MPEIOTBPALICHUH | JICUCHUH TeHETUICCKIX 3a00JIeBaHUH YeTIOBEKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBuiios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKpPEHIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Mero3», «B3aumMonencTBUe allIeNIbHBIX I'€HOBY, «I €HeTnuecKkue KapThl paCTEHUN, JKUBOTHBIX
u 4denoBekay, «['eHeTuka momay, «3aKOHOMEPHOCTH HACJIEIOBAHMS, CIEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl demoBeKa W JKUBOTHBIX», «Buasl wu3MeHunBocTH», «MoaudukanmoHHas
U3MEeHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpynmn KpoBu», «MyTarmoHHas
W3MEHYHUBOCTBY.

Ob6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHOe cKkpemmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPbUILEB U OKPACKU Tena), Tepbapuit
«I"'opox moCceBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUAHOTO U TUTHOPUTHOTO
CKpeITUBaHUsl Y APO30(HIIBI Ha TOTOBBIX MUKpPOIIpETapaTaxy.

JlaGopaTtopnast pabota Ne 6. «3yuenne MoaupuKanMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

Jlaboparoprnass pabota Ne 7. «AnHamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MHUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBneHUe U aHATH3 POJAOCTOBHBIX YEITOBEKaAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OHOTEXHOJIOTHH.



Cenexkuusi Kak HayKa U MPOIECC. 3apOoxKIEHUE CEeNeKIMU U qomecTukanus. Yuenne H. U.
BaBunoBa 0 meHTpax NPOMUCXOXKIEHUS W MHOrooOpasusi KyJIbTYpPHBIX pacTeHuld. LleHTpsI
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, IITaMM.

CoBpeMeHHBIE METOJIbI CeNEeKIUU. MacCOBBI M WHAWBUIYAIbHBIH OTOOPHI B CENEKLIUU
pacteHuil u kuBOTHBIX. OLIEHKA 3KCTephepa. bIM3KopoACTBEHHOE CKpEeIMBaHNEe — HMHOPUIMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JIMHUK. ['erepo3uc, wnu rubpugHas cuia.
Hepoacreennoe ckpemuBanue — aytOopuaunr. OtnanéHHas ruOpuauzanuss U e€ yCHexu.
HcKkyccTBeHHBIM MyTareHe3 W IOJIYy4YEHUE MOJUIUIONJI0B. JIOCTMIKEHHMs CEJeKUMU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib IpPOU3BOACTBA. ['€HHas HHXEHepus. OTalbl CO3AAHUA
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Kierounas unxenepus. Knetounsie
KyJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKONPOAYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHYeCKHe mpodiembl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauu:

[Toptpetsr: H. . BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuipel u cxembl: kapta «LIeHTpbI MPOMCXOXKIEHUS M MHOTOOOpa3usl KyJIbTYpPHBIX
pacrenuii», «llopoabl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paboter akamemmka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
OouorexHonorun», «Knerounole KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJO0B U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJeKIMU PACTeHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. IBoIIOLIHOHHAA OMOJIOTHS.

[TpeanocelIKu BO3HMKHOBEHUS HBOJIOLMOHHONW TEOPHH. ODBOJIOIMOHHAS TeOopus U €&
MecTO B OMOJ0ruu. BiMsHue 3BOMIOLMOHHOM TeOpHH Ha pa3BUTHE OMOJIOTHU U IPYTHUX HayK.

CBupnerenbcTBa HBOJMIONMH. [laleoOHTOIOTHMUECKUE: TOCIEA0BATEIbHOCTh IMOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETOIUCH, TIepeXxoaHble (opMbl. broreorpaduueckue: cxoacTBO
U paznnune GayH 1 Gpiop MaTEPUKOB U OCTPOBOB.

DOMOPHOTIOTHYECKUE: CXOJICTBA M pa3IM4yUsl dMOPHOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHHTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJIOTWYHBIE, pPYIUMEHTAPHBIE OPTaHBI,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHass Tteopus Y. JlapBuna. Ilpeamochuikd BO3HMKHOBEHHS JapBHHU3MA.
JIBIOKyIIMe CHUJIBI  SBOJIIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH PECYpCOB, HeOompelenEéHHas HW3MEHUYHMBOCTh, OOphOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).



Cunretndeckast Teopus 3Bostonun (CTI) u e€ OCHOBHBIE TTOJIOKEHUSI.

MuxkposBosmtouus. [Tomynsius Kkak eIMHAIA BUAA U SBOJTIOLUH.

JBuxkympe cuiibl ((pakTophbl) 3BOJIONWU BHIOB B MpUpoje. MyTallMOHHBIN TMpolecc U
KOMOWHATUBHAS HW3MEHUYUBOCTh. [lomymsimoHHBIE BOJIHBI W Apedd reHoB. M3omsauus u
MUTpALUS.

EctectBeHHblil 0T0Op — HampaBistonuii gaktop 3Bojtouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Bosonuu. [IpuMeps! npucrnocobneHuit
y opranuzmMoB. ApoMoph03bl U UIN0-aJaNTaLINH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, IKOJIOrHIECKOE.

MakposBomrorusi. DopMbl 3BOTIONMHK: (UIETUYECKAs, TUBEPTCHTHAS, KOHBEPreHTHas,
napasuienapHas. HeoOpaTuMocCTh 3BOIOIMH.

[IpoucxoxaeHne  OT  HECHEUUATU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
crienuanu3anys. AfanTuBHas paauausl.

JdeMoHcTpanum:

[Hoptpetsr: K. JIunnen, K. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuner w cxembl: «Pa3BuTHE OpraHWdYeckoro Mupa Ha 3emiie», «3apoJIbIin
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTtepukc», «Dopmbl OOpbObI 32 CyIIECTBOBAHUEY,
«EcrecTBeHHblli  0TOOp», «MHOrooOpa3ue copToB pacTteHmit», «MHOrooopasue mopoj
JKUBOTHBIX», «[lomynsum», «MyTanuoHHas U3MEHUYUBOCTBY, «ApoMOp(O3bD»,
«Unnoanantamumy, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra mytemectBus Y. Jlapsuna», «boppba 3a cymectBoBanue», «lIpucnocodbieHHOCTH
opranu3MoBy, «I eorpaduueckoe Bupoo0Opa3zoBaHue», « IKOIOTHIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIOI0B U
ceMsiH, Kosutekius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHHUH Y )KUBOTHBIX», MoJieTh «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduueckass kapra wmwupa, KoiuieKuus «DopMbI COXpPAaHHOCTH HCKOIIAeMbIX
JKUBOTHBIX W PACTeHHIT», MoJenb anrumkaiusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymku», Mukpompemnapar «Jlposoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaboparopHuas pabota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopnast pabGora Ne 2. «OmnmcaHue TPUCTOCOOJICHHOCTH OpraHu3sMa u eé
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHME M pa3BUTHE )KU3HU Ha 3emuie.

JloHay4yHbIe TIpEACTABICHUS O 3apOXKIACHUU KW3HU. HaydHble TUIIOTE3bl BO3SHUKHOBEHHS
JKU3HM Ha 3emuie: aOWoreHe3 W MaHCIepMHs. XUMHUYecKas JBONIONUS. AOWOTEHHBIM CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCHEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKON IBOIOIMKN. HauanpHble sTansl Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOTIOITMSA. DOPMHUPOBAHNE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB.



Pazeutne xu3Hum Ha 3emsie 1o Hdpam M nepuoaam. Karapxel. Apxeickas u
npoTtepo3oiickas 3pbl. llameo3oiickas spa u e€ mNepHoAbl: KEMOpPHICKHI, OpIOBHUKCKHUH,
CUJIypUHCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so30iicKas 3pa U €€ IepruoAbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBI.

XapakTepucTUKa KIMMara M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIFOLUHU
pPacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacreHuil U KuUBOTHBIX. [losiBienwue,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)xkeHue 3BooUnU. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIIBI OPTaHU3MOB.

OBonronusi yenoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
IIPOUCXOXKIECHNUHU YesloBeKa. MeTo/1bl M3yueHus: anTpororene3a. CXoAcTBa U pa3indusl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBuxymue cunbl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHYUMBOCTh U
ecTecTBeHHbIH 0TOOP. OOIIECTBEHHBIN 00pa3 )KM3HU, U3TOTOBJICHUE OPYIUN TPyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKU, UEIOBEK yMeEbI,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepTanbckui, YenoBek pasymsbld. Haxonku
HCKOITAeMBIX OCTAaTKOB, BPEMs CYIECTBOBAHUS, 00JAacTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

UYenoseueckue packl. OCHOBHBIC OOJBIINME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETpoO-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. /lapsun.

Tabmuupl u cxembl: «Bo3nukHoBeHue COTHEYHON cHUCTEeMbI», «Pa3BUTHE OpraHMYecKoro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTeéMa OpraHH4ecKoro Mupa», «CpaBHEHHE aHATOMMUYECKHUX YEpPT CTPOCHHUS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJOTMYECKMX HAXOJIO0K
MPEAKOB COBPEMEHHOIO 4elloBeKay», <«/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBPEMEHHBIE JII0IN», «UeI0BeUeCKHe pachi.

O6opynoBanue: wmynsixku «[IpoucxoxaeHne denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBEeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KOJUTEKIHs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Tpaktuueckas padora Ne 1. «/3ydeHue ucKomaeMbIX OCTATKOB PAaCTCHHUI M KUBOTHBIX B
KOJUICKILIUSAX».

DKCKypcHsi «IBOJIIOIUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeAUECKUN My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

Okojorusi Kak Hayka. 3afgadyd M pa3feibl AKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.



Cpenpl  oOuTaHHs  OpPraHU3MOB:  BOJHAs,  HAa3eMHO-BO3/YyIIHas,  IOYBEHHAs,
BHYTPUOPTaHU3MEHHAsI.

Oxkonorudeckue ¢akropbl. Knaccudukarus skonormueckux (HakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AOuotnueckue  (QaKTOpBl:  CBET, TEMIIEpPAaTypa, BIAKHOCTh.  DOTOMEPUOAU3M.
[TpucnocoOeHns opraHu3MoB K JeHCTBUIO aOMOTUYECKHX (paKTOPOB. bruosoruueckue puTMsl.

buornueckue ¢dakroppl. Buapl OMOTHYECKMX  B3aUMOJCHCTBHI:  KOHKYpEHLUS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCaIN3M, HEHUTpanu3M. 3HaueHHe OUOTHYECKHX
B3aMMOJICHCTBUI JJIsl CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKH MOmyasinud. OCHOBHBIE TIOKA3aTelIH MOIYJISALUU:
YHUCICHHOCTh, IUIOTHOCTh, POXAAa€MOCTh, CMEPTHOCTb, MNPHPOCT, MUrpaunus. JluHamuka
YHUCICHHOCTU TOMYJISIIAU U €€ PETYIISIIHAL.

JdeMoHcTpanum:

[Toptpertsi: A. I'ymbonpar, K. @. Pynbe, 3. ['ekkens.

TabGmuupl u cxemsl: kapta «IIpupogusie 30HbI 3emian», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Doronepuoausmy, «llomynauun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH IOIMYJISALUH
uHQpy3opun-Tydenbkn», «llumessie nenu».

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «IToacuéT mIOTHOCTH MONYJISIIMKA Pa3HBIX BUAOB PACTEHUI».

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opraHuzmMoB —  OuouneHo3. CTpykTypsl  OuolieHO3a:  BMJOBaf,
pOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocuctemsl). Ilonste 00 3kocucreMe U OHOreoleHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B dKocucTeMe. Tpoduueckue (MHUILEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OMoMacca,
OPOAYKIM. DKOJIOTMYECKHE MHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTh, cCaMoperysius, pazsute. Cykieccus.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. ODKOCHUCTeMa XBONHOIO WU
HIMPOKOJIUCTBEHHOT O JIECa.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
X03SCTBEHHOE 3HaYEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroumBoCcTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3Ho0Opa3us Ha 3emIe.

VYuenune B. U. Bepnaackoro o 6uocdepe. I'panuipl, coctaB U CTpyKTypa Ouochepsl.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JluHamMuueckoe paBHOBecHe U oOpaTHas cBs3b B OHochepe.

KpyroBopoTsl BemecTB M OMOr€OXMMHMYECKHE ILMKIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.



YenoseuecTBo B Onochepe 3emin. AHTpONIOTEHHBIE U3MEHEHUs B Ouochepe. ['modanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBOBaHHE MPUPOIBI B YeiaoBeuecTBa. CoxpaHeHue OMopazHoo0pasmsi Kak OCHOBA
ycroitunBocTy Onochepsl. OcHOBa pallMOHATIBLHOTO YIPABICHHUS MPUPOJHBIME PECYpCcaMH U UX
UCIOJIb30BaHue. JlocTuykeHus: OMONIOrUM U OXpaHa IPUPO/IBI.

JdemoHcTpaumuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «llumessie nenu», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoansie
coobmiectBay, «lenu nurtanus», «Okonoruueckas nupamuna», «buochepa u yenoBek»,
«JKocUCTeEMa IIMPOKOJMCTBEHHOIO Jeca», «IDKOCHUCTEMa XBOWHOro Jeca», «buoueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKHU 3arpsA3HEHUS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHeHInas
cocrasisronas ouocheps», «PakTopsl Aerpagannuu nouBy, «I[lapHukoBeii d3QdexT», «DaKTopb
paZroaKkTUBHOTO 3arpsa3HeHust Onocdepo», «O0mas ctpykTypa 6uocheps», «Pacnpoctpanenue
*KU3HU B Omocdepe», «O30HOBBIN 3KkpaH Onochepsr», «KpyroBopor yriepoaa B OGuocheper,
«KpyroBopot azora B Ipupoae».

O6opynoBaHue: MO/IeJIb-aNIUInKaus «Tunuuneie OHMOIIEHO3BI», repOapuii
«PactutenpHbie  cooOmiecTBay, KoJuiekiuu — «buonenos», «Bpeautenun — BaKHEHIIHUX
CEJIbCKOXO3SHUCTBEHHBIX KYJIbTYp», TrepOapuM U KOJUIEKIIMM PAcTeHUH M  KUBOTHBIX,
IIPUHAJIeKALME K pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buaa, Kpacnas kaura Poccuiickoin
®denepanuu, N300paKeHUSI OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHIA

Cornacho ®I'OC COOQO, ycraHaBnuBaroTCs TpeOOBaHUSA K pe3ylIbTaTaM OCBOCHUS
00yJarIUMUCS TIPOTpaMM CPeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHMYHOCTHBIX PE3YyJIbTATOB OCBOCHHA IPCIAMETA «buomorusy BbIACICHBI
CICYIOINE COCTABIAIOIINE: OCO3HAHME OOYYAIOIIMMHUCS POCCUHUCKOH  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIIEHUIO,
HaIu4Yue MOTHBallUU K 06yT-I€HI/II0 6I/IOJIOI‘I/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAJULUN pa3BUTHUS
OMOJOTUYECKOT0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYaroOUIMXCS PYKOBOJACTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTHYECKOr0 00pa30BaHUs, HAIUYME SKOJIOTHYECKOro IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH LCJIM U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPECAMCTA «bnomnorusy JOCTUI'alOTCA B CIAUHCTBC
y‘IG6HOﬁ M BOCIUTATEIBHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3ULMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOIO
YBaXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JImuaOCTHBIC PE3YyIbTAaTbl OCBOCHUS y‘lG6HOFO npeamMeTa «buomorus JOJDKHBI OTpaXXaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
HOSHIII/IGf/i JIUYHOCTHU, CHCTEMOH HOCHHOCTHBIX OpI/IeHTaHI/II\/JI, MMO3UTUBHBIX BHYTPCHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOr0O  00IIecTBa,
pacClIMpEeHNE KU3HEHHOIO OIBITA U ONBITA JAEATEIBHOCTH B IPOLIECCE PEATM3ALMU OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBHON AEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpak1aHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 065133HHOCT€I>'I, YBAXXCHHUEC 3aKOHA U
MPaBOIOPSJIKA;

TOTOBHOCTHh K COBMECTHOI TBOp‘—IGCKOfI ACATCIIBHOCTH IIPpX CO3JaHUU y‘-Ie6HI)IX ITPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEIENATh COOCTBEHHYIO TO3HMIIMIO TI0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
BSaHMOHeﬁCTBHﬂ J'IIO)Ief/'I C pa3sHbIMHA y6e>1<)1eH1/mM1/1, KYJIBTYPHBIMHU LEHHOCTAMU U COLIMATIbHBIM
MOJI0KEHUEM;



TOTOBHOCTh K COTPYIHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4EOHBIX,
MIO3HABATEJIBHBIX M HCCIEAOBATEIbCKUX 33Ja4, YBAXKUTEIBHOI'O OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUMCKOM IPaXKAaHCKOM NICHTUYHOCTH, TATPUOTU3MA, YBAKEHUSI K
CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHOM, ropaoctu 3a CBOM Kpaid, CBOIO
PonuHy, cBOH S3BIK M KYJIBTYpY, IPOLUIOE U HACTOSILIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOUICHME K IPUPOJHOMY HACIEAMI0 M NaMATHUKAM I[PUPOJBL,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
Ouosoruu, MOHUMaHUs 3HaUeHHsI OMOJIOTHH B IO3HAHUU 3aKOHOB IMPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzelHas yoex1€HHOCTb, TOTOBHOCTh K CITYEHMIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HAaHHE AYXOBHBIX LIECHHOCTEH POCCUICKOIO HAPOJA;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHbBIE PEILECHUS, OPUEHTUPYICH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMUUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTEISAM, CO3JaHHI0O CEMbUM Ha OCHOBE
OCO3HAHHOT'O IPHUHSTHS LIECHHOCTEH CEMEWHOM XKM3HU B COOTBETCTBUU C TPAJAULUSIMU HAPOJOB
Poccumn;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MMpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIIECTBEHHBIX OTHOIIECHHUI;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3EUCTBUS )KUBOM NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJIEHUE IMPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMS  KYJbTYPbl 310POBbS W
IMOLMOHAIBLHOIO 0JIArONONyYHs:

NOHMMAaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HHU (3J0pPOBOE MUTAHUE,
COOJIIO/IeHNEe TUTMEHUYECKUX MPaBMWJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTABIXA,
perymsipHas ¢u3NyecKas AaKTUBHOCTb), OEpEKHOIr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DPU3HUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTU TPaBUJ HWHAMBUIYAJbHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBE/ICHUS B CUTYaLUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEICTBUI M HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTpEOJICHUS alKOToJId,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;



TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUECKOH M COIMAIbHOMN HANPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMIOJHATH — TaKyHO
JESITEIIbHOCTD;

UHTEpEC K Pa3NU4HbIM chepaM MpodhecCHOHAIBLHONW NESTENbHOCTH, YMEHHUE COBEPINATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpPa30BaHUIO HAa MPOTXKEHUU BCEi
KU3HU;

7) 3KOJI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYJIbTYphl: HMpUOOpETEeHHE OIbITa IJIAaHWPOBAHUS
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI /JIs1 OKPYKAIOILLEN CPEe/Ibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX IPo0IeM U IMyTel UX PEeLICHHUS;

CIIOCOOHOCTH UCMOJB30BaTh MpUOOpETaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpHU pelIeHuu MPoOJIeM, CBS3aHHBIX C PAMOHAIBHBIM MPUPOJONOIb30BaHUEM (COOIIIO/IeHNE
MpaBUJI TOBEJIEHUS B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCIIIMX BpEI OKpY’Kalolled MpUPOAHON cpene,
YMEHME NPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUYECKUE MOCIEACTBUS MPEeIIPUHUMAEMBbIX
JICUCTBUN U NPENOTBPALLATD UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATEIIbHON, KOMMYHUKATUBHOW M COLMAIBHON MpakTHUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON AESITeTbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpLIECHCTBOBAHUE A3bIKOBOI M UNTATENIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe CcrenupuKu OUONOTUU KaK HAayKd, OCO3HaHHUS €€ poilu B (HOPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelOBeKa U OoOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHNH MPOoOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoaa K yCTON4YMBOMY Pa3BUTHUIO, PAllMOHATILHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHWH B LIEJSIX MOBBIMICHUS 00
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIIMOHAIHHOU
IpPaMOTHOCTH O0y4Jarouuxcs, popMupyemMoi Mpu U3y4eHuu ONOIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJyyaeMmble 3HAHUS U1l aHaidu3a U OOBSICHEHHs SBIICHUMN



OKpY’KAaIOIIEro MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHMH, yMEHHE JeiaTb OOOCHOBAaHHBIE
3aKIIIOYCHUSA Ha OCHOBC HAYYHBIX (I)aKTOB U UMCIOHIUXCA HOAaHHBIX C MLCJIbIO IMOJTYYCHHA
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CaMOCTOSITETIBHO MHCIOJIb30BaTh OMOJOTMUYECKUE 3HAHUS JUIS PELICHUS
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYAlIHUAX,

OCO3HaHME LIEHHOCTU HAayYHOW JAEATE]IbHOCTH, FOTOBHOCTh OCYLLECTBIATh NPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TFOTOBHOCTh M CHOCOOHOCTh K HENPEphHIBHOMY OOPa30BaHUI0 U CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAaHMM MO OHOJOIMM B COOTBETCTBUM C IKM3HEHHBIMU
NOTPEOHOCTSMH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHUsS yuyeOHOro mpeamera «buoJorusy BKIIOYAIOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCA  MEXAUCHUILUIMHAPHBIE
(MexXnpenMeTHbIe) OOLIeHayUHble IOHATHUS, OTPAXKAIOLIME LEITOCTHOCTh HAyYHOH KapTUHBI MHpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SIBJICHHE, TPOIECC, CHCTEMa, HAay4HBId (DAaKT, MPHUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHUE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIHX), YHUBEpCaJIbHBIE
yueOHble JeiCTBUS (I03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXxcs,
CHOCOOHOCTh o0yyarommuxcs HCIOJIb30BaTh OCBOCHHbIE MEXIUCIUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHOW MIPAKTUKE.

MertanpeameTHble pe3ylbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro oOIero oOpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU N03HABATEIbHBIMM e CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NPUEMBI JIOIMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHMA, KIACCU(PHUKAIMM, OOOOIEHHs), pPacCKpbIBaTh CMBICI OHOJOTHYECKUX
HOHATHUH (BBIIENATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMHU MTOHITUSIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTD PE3YyJIbTaThl AEITEIbHOCTHU C MOCTAaBICHHBIMU LENISMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SBICHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyKIEHHUS (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaxX, a TAaKXKe MPOTUBOPEUMH Pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX UCTOUHUKAX;



pa3pabaThIBaTh IJIaH PELIEHUS MPOOJIEMBbI ¢ YUETOM aHAINM3a UMEIOLIUXCS MaTepUaIbHbIX
U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JEATEIbHOCTb, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIBHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBAaTh KPEATHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIAJICTh HaBbIKAMHU y4€OHO-HCCIEI0BATEIbCKON U NMPOEKTHOM JEATEIIbHOCTH, HaBBIKAMU
paspenieHus: npoosieM, COCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY HOMCKY METOJIOB
peLIeHHs TPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCIIOJIb30BaTh Pa3jIMyYHblE BBl JACSITEIBHOCTH I10 IOJIYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallUiX, B TOM YHUCIE TpPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CHTYalLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTYaJIM3WpPOBATh 3aJady, BBIIBUTATh
TUNOTE3y €€ pelIeHMs, HaxOAuUThb AapryMEHThl JUIs J0Ka3aTelbCTBAa CBOMX YTBEPXKICHUH,
3aaBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh II€JICHANPABICHHBIN MOMCK IMEpPEeHOca CPEACTB U CIOCOOOB JeHCTBUS B
poecCHOHANBHYIO CPey;

YMETh IEPEHOCUTh 3HAHWS B I[IO3HABAaTEJIbHYI0O U  IPaKTUYECKyl0 obsactu
KU3HEJEATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001aCcTe;

BBIJIBUTATh HOBBIE HJEH, NpEUIaraTh OpPUTHHAIBHBIE TOJIXOAbI W PEUICHUS, CTaBUTh
npoOJIeMbl U 33aJa4u, JIOMyCKaroIlue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ nnpopmManmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX HH(OpManuu (TeKkcTe y4eOHOro mocoowus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIMW3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
MPEJICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATh pa3jMyHblE METOAbI NpPU IOHCKE M O0TOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh OMBIT HCHOJIB30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTUBHOT'O HCIOJIB30BAHUS PA3TUUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U IPYToe);

WCIIOJIh30BaTh HAy4YHBIN S3BIK B KA4eCTBE CpEJCTBa NpH paboTe C OHMOJOTHYECKOU
uHpOpManre: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTUYeCKHe 3HAKH W CHMBOJIBI,



dbopmysbl, abOpeBUATypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABaHUS M 3alMTHl WHpOpManuu, HHGOPMAITMOHHON
0€30MacCHOCTH JIMYHOCTH.

OBiaeHHue YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1€iCTBUSAMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIM JUCKYCCUU TIO CYIIECTBY 0OCYyKIaeMoil TeMbl (YyMEHHUE 3a7aBaTh BOIPOCHI, BBICKA3bIBATH
CY)KJICHHUSI OTHOCHUTEJIbHO BBINOJHEHUsI NpeaJaraéMon 3aJayd, Y4YHMTbIBaTb MHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBIC CpEICTBA OOLICHMS, TMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUSI KOH(PIMKTHBIX CUTYallUl, YMETh CMT4aTh KOHQIUKTHI U
BECTH I1EPErOBOPBI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMU OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEIHLHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (hopme
bopMyIupOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOTHI IpU
pemeHn OGMoI0rnYecKoi mpo0IeMbl, 000CHOBBIBATH HEOOXOAMMOCTD MTPUMEHEHHS TPYIIIOBBIX
dbopM B3aMMOCHCTBYS IPU pEUICHUH YyueOHOI 3a/1auH;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUS IO €€ IOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACHPENEIATh POJIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OILICHMBATh KaYyeCTBO CBOETO BKJIAJa U KaXJOr0 y4aCTHHKA KOMaH/bl B OOLIUHN pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBbIE IPOEKTHI, OLICHUBATh WAEH C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBIISAITh TO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3NIMYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATHBHBIM.

OByaieHHe YHHUBEPCAJIbHBIMH PeryJsiTHBHBIMHU JAeHCTBHUAMM:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHUus B
KU3HCHHBIX M YICOHBIX CUTYaIIHSIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHUX 3HAHUI 11€IeBble U CMBICIOBbIE YCTAHOBKH B CBOMX
JEHCTBUAX M IOCTYIKAaX IO OTHOIIEHUIO K >KUBOW IPHUPOJE, CBOEMY 3I0POBBIO U 3JI0POBBIO
OKPY’KaIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh TMO3HABATEIBHYIO NEATEIBHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh U (GOPMYyITUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATETbHOCTH U
JKU3HEHHBIX CUTYaIIHSIX;



CaMOCTOSITENIbHO COCTABJISITH IUIaH PelIeHus! MpoOaemMbl ¢ YIETOM MUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlHsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

Croco6cTBOBaThH (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM APYAULIUU B Pa3HBIX 00JIaCTsIX
3HAHUU, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B [EATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUTSL OLICHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHHUS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE CeOs1 U APYrUX:

IPUHUMATH ceOsl, TIOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€E PE3YJIbTaTOB ACITCIBHOCTH;

IpU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YejI0oBeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue 1 yueOHoro npeamera «buosnorus» HaydHble 3HaHWS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOECHHIO, HMHTEpPHpPETAMd U NpeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTEIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHWU B Pa3IMYHBIX Y4eOHBIX
CUTyallusiX, a TaKKe€ B pEAJbHBIX >KU3HEHHBIX CHUTYyallUsX, CBA3aHHbIX C Ouosjorueil. B
porpaMMe IpeaIMETHbIE PEe3yIbTaThl IPEACTABIEHBI 110 TOAaM 00YUYEeHHUS.

[IpenmerHble pe3yabTaThl OCBOEHMs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe U pOJM OHOJOTMH B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpPKaHWE OMOJOTUYECKMX TEPMUHOB U MOHATUM: KU3HB, KJIETKa,
opranu3M, Mera0osm3M (OOMEH BEIIECTB M NPEBpAIlCHHE JHEPTUH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX  CHCTEM, CaMOBOCIPOHM3BEICHUE
(penpoyKiMs), HaCIECTBEHHOCTh, HK3MEHUUBOCTh, POCT U Pa3BUTHE;

yMEHHuE u3jaraTb OWOJOTHMYECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJibHasl JIoTMa MOJeKyJsipHOi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOrooOpasust U MPOUCXOXKACHUS KyIbTYpHBIX pacTenuit H. 1.
Bagunoga), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;



YMEHUE BIa/leTh METOJaMHM HAy4HOrO NMO3HAHUSA B OMOJIOTMU: HAOJIIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
OKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIEyEeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIYUYECHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIICNATh CYLIECTBEHHBIE NMPHU3HAKM BUPYCOB, KJIETOK MPOKAPHOT U IYKApHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU NPOLIECCOB: OOMEHa BEILECTB U
IPEBpALLCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTH4ecKoro oOMeHa,
XEMOCHHTEe3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAILHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO O0ECIeUeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0POBBSl OKPYXKAIOIIUX JIIOAEH, COONMIOACHUS HOPM
IPaMOTHOTO IOBEJEHHUs B OKpYXawolleil NpUponHON cpele, MOHMMaHUE HEOOXOIMMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul paldOHAIBHOIO
HIPUPOONOIb30BAHNUS;

yYMEHHUE pellaTh 3JIeMEHTapHbleé TI'E€HETHYEeCKHE 3aJayd Ha MOHO- M JAUTHOpHIHOE
CKpEIIMBaHKE, CIECIUICHHOE HACIEJ0BAaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUISL TIpEe/ICKa3aHusl HaclleJ0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBAaHHEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb M WHTEPHPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUallbl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o00Imas
OMOJOTUYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HaYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATH CO/IEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHATHM: BUJI, TOMMYJISIIINS,
reHooHJ, SBONIONMS, JBWXKYIIHME CHIBI ((aKTOpbl) H3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpraHU3MOB, BHJ000pa3OBaHUE, JKOJOrHYeckHe (HaKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENU MUTaHUs, YKOJIOTHIeCKas MupaMuia, OnoreomneHos, ounocdepa;

yMEHUEe Wu3Iarate Ouonorndeckue Teopuu (dBomonuoHHas Teopus Y. lapBuHa,
CHUHTETHYECKasl TEOPUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposlieBoro cxoacraa K. M.
bapa, uepenoBanus ri1aBHbIX HampaBieHMW M nyted 3Bomonuu A. H. CeBepnosa, ydyeHus o
6uocdepe B. U. Bepnasickoro), onpenensiTe rpaHHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HaHUs B Ouosioruu: HaOJIIOJEHHE W ONMUCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus ¢ MpOBEAeHHE OHOJIOTrHYEeCKOro



JKCIIEPUMEHTA, BBIIBM)KCHHE THUIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEIYEMBIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIYUYECHHBIX DPE3YJIbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIICATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BEKTOB: BUJIOB,
HOMYJSIUH, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  IPOLIECCOB:  HACJEACTBEHHOM  HM3MEHUMBOCTH, €CTECTBEHHOro  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHSI SKOJIOIMYECKUX (PaKTOPOB Ha
OpPraHM3MBl, [IEPEHOCA BEIIECTB U MTOTOKA YHEPIMM B 3KOCHCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEILECTB U OHOr€OXMMHUYECKHX LHKIOB B
ouocdepe;

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO O0ECIeUeHUs
0€30I1aCHOCTH CBOET0 37I0POBbSI U 3/I0POBbS OKPY)KAIOIIUX JIIOJEH, COONIOACHUS HOPM
IPaMOTHOTO IOBEJEHHUs B OKpYXawolleil NpUponHON cpele, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUs JOCTUKECHUU COBPEMEHHOU ouonoruu Ui paloOHaIbHOTO
IIPUPOIONOJIB30BaHUS;

YMEHHUE pellaTh 3JI€MEHTapHble OMOJOrMYeCKHe 3aJaud, COCTABIATh CXEMbl IEepeHoca
BELIECTB U SHEPTUH B 3KocucTeMax (L[eNH MUTaHUs);

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000pPYIOBaHHUEM;

yYMEHHE KPUTHYECKH OIICHHWBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOoW HMHGpOpMalMM, Hay4yHO-IOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
9KOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCbMEHHBIE U YCTHBIE COOOIIeHHs, 00001mas
OMOJOTUYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
N KoauyecTBO 9acoB
JJIeKTPOHHBbIE
n | HaumenoBanme pa3aesioB (undposbie)
/ | ¥uTeM mporpaMmbl Bceero KouTpotbn Hpakriyeck o0pa3oBaTe/ibHbIE
potP ¢ ble paboThI ue padboTsbl
n pecypchl
bu6mmoreka [IOK
buosnorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41
€292
JKuBbIE CHCTEMEBI U HX bubmmorexa [IOK
opramsans 1 https://m.edsoo.ru/7f41
€292
XHUMHYECKHH COCTaB U Bubmorexa LIOK
8 1 https://m.edsoo.ru/7f41
CTPOEHHUE KIIETKU 202
bu6mmoreka [JOK
JKu3HenesaTenbHOCTb KIETKH 6 https://m.edsoo.ru/7f41
€292
PasmMHOXeHHE B bu6mmorekxa [JOK
WHIWBUIYAIbHOE Pa3BUTHE 5 1 https://m.edsoo.ru/7f41
OpraHU3MOB c292
HaciencTBeHHOCTE U bubmorexa [JOK
8 1.5 https://m.edsoo.ru/7f41
W3MEHYHBOCTH OPTaHH3MOB 202



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

CGHCKHI/IH OpraHU3MOB.

bubmuoreka [JOK

3 https://m.edsoo.ru/7f41
OCHOBBI OMOTEXHOJIOTHH 292
bubmuoreka [JOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41
€292
OBIIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



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

11 KJIACC

Ne KounyecTBO 4acoB
DJIeKTPOHHbIE
HaumenoBanue
(undposbie)
I | pa3ie]ioB U TeM Konrpoasnsl | IIpakTuyecku
Bcero oOpa3oBaTe/ibHbIE
/ | mporpammbl e padoThl e padoThl
0 pecypchl
N BOIOLOHHAs bubmuorexa [JOK
B 9 1 https://m.edsoo.ru/7f41cc
ounonorus
74
BosnukHoBeHHE U bubmuorexa [JOK
pa3BUTHE )KU3HU Ha 9 0.5 https://m.edsoo.ru/7f41cc
3emite 74
OB L I bubmuorexa [JOK
P 5 1 https://m.edsoo.ru/7f41cc
OKpY’Karollas cpeaa
74
CoobmectBa u bubmuotexa [JOK
9KOJIOTHYECKHE 9 https://m.edsoo.ru/7f41cc
CHCTEMBI 74
bubmmoteka [IOK
PesepBHOe Bpems 2 https://m.edsoo.ru/7f41cc
74
OBIIEE KOJIMYECTBO
YACOB IIO 34 0 2.5
I[TPOT'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Kitace Ne @IT HanmeHnoBanue ABTOp yueOHUKA N3parenscTBO
y4deOHHKA
10 kimace | 1.1.3.5.4.10.1 | buonorus (6a3oBbiii | [Taceunuk B.B., AO «M3parennscTBo
YPOBEHbD) Kamenckuii A.A., «IIpocsenienue»
Py6uoB A.M. u ap.
/Mlon pen. [Naceunuka
B.B.
11 xnmace | 1.1.3.5.4.10.2 | buonorus (6a3oBeiii | [laceunuk B.B., AO «M3parenbcTBO
YPOBEHB) Kamenckuii A.A., «IIpocsenienne»
Py6uoB A.M. u ap.
/Tlon pen. [Taceunnka
B.B.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. A.A. Kupunenko,C.1. Konecuukos,E.B. Jlanenko,A. M. benas

EI'D -2024

2. IlIkonbHBIN Kypc B HarsaHBIX Tabmumax buomorus 5-11 kmaccer

Mocksa 2023

3. 1O. A. Cagosunuenko brnosnornsa nomarosas moaroroska EI'D Mocksa 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmuoreka LIOK
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