,ﬂ,OKYMEHT noanncaH 3/'IeKTp0HHOI71 noanucbio.
MUWHUCTEPCTBO MIPOCBEIMIEHUSA POCCUIICKON ®EJEPAIINN
MunucrepcrBo oopasosanusi Ilpumopckoro kpas

AIMHHHCTPAUHA Y CCYPHIICKOT0 FOPOACKOr0 OKpyra

MBOY COII Ne31
PACCMOTPEHO COI'-TACOBAHO YTBEPXJIEHO
[IIMO yuureneit 3amecTtuTenb qupekropa  Jupektop
OounoJsioruu no YBP
Crapkun C. /1.
IaBmos U.T. Timutpenko JLH. [Tpuka3 Ne 63 ot «31»
IIpotokon Ne 12 ot «31» ITpoTtokon Ne 12 ot «31» 072024 r.
072024 r. 072024 r.
PABOYAS ITPOI'PAMMA

(ID 4451099)

yueOHoro npeamera «buosiorus. bazoBblii ypoBeHb»

st ooydarommxcs 10 — 11 kmaccos

Yccypuiick2024r.



,ﬂ,OKYMEHT noanncaH 3/'IEKTpOHH0171 noanucbio.



,ﬂ,OKYMEHT noanncaH 3I'IeKTpOHH0171 noanucbio.

MNOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMMmbl MO OWOJOTUH TEOPETHUECKYIO OCHOBY IS
ompezeNieHus] MOAXOA0B K (OPMUPOBAHUIO COJEp)KaHUS YYEeOHOTo MpeaMeTa
«buosorusi»  coctaBuiM: KoHuentyaiabHele mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIel, COAEp)KaHMsA, pPE3yJIbTaTOB OOydYeHUsS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, MOJIOKECHHS 00 OOIIHMX HESIX U
NPUHIIAIIAX, XapPaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obOmero o6OpasoBanuss B Poccuiickoit ®enepanuu, a TakXKe TMOJOXKEHUS O
cnenuduke ONoiorur, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIICUeHUN
CYIIECTBOBAHMS YeJIOBeUeCKOoro odmiecTBa. COrJacHO Ha3BaHHBIM IMOJIOKECHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmMa 1o Ouosoruu ma€T MpeacTaBICHHE O IeNnax, 00 obmen
cTpareruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIUXCS CpEICTBaMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
CONIep)KaHue, €ro CTPYKTypy, paclpeneieHhue IO pasfeinaM ©  TeMaMm,
PEKOMEHIYEMYIO TIOCIEA0BATEILHOCTh H3YUYCHHS y4eOHOro MaTepuana ¢ yu4éTom
MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 0OpPa30BaTEILHOTO
mpoliecca, BO3PACTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B mporpamme 1o OuosorMM TakKe YYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METallpeIMETHBIM H TPEAMETHBIM pe3yJIbTaTaM
oOydeHnss B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHON
NEeATEeTLHOCTH/YUEOHBIX JEHCTBUIM OOYYaAIOIIMXCS 10 OCBOCHHMIO COJCPIKAHUS
OMOIOrHYecKOro 00pa3oBaHMUsL.

B nporpamme no 6uonorun (10—11 kmaccel, 0a30BbIil ypOBEHB) peaqn30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3YYCHHMH Owuonormw, Onaromaps ueMy B HeEl
IPOCMATPUBACTCA HANpPaBICHHOCTh HAa pPAa3BUTHE 3HAHUM, CBSA3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  ILEHHOCTHBIX
OpPUEHTALMIA JIMYHOCTHU, SKOJOTUYECKOTO MBILUICHUS, PEJCTABICHUN O 3J0POBOM
oOpa3e Xu3HU M OEpEeKHBIM OTHOIICHHWEM K OKPYKAIOUIeH MpPUPOTHON cpere.
[TosTOMy Hapsay ¢ M3ydYeHHEM OOIIEOMOJIOTHYECKUX TEOPH, a TaKKe 3HaAHUU O
CTPOCHHH KUBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAOLINX B
HUX TPOIECCOB B MporpamMme Mo OHOJOTHH yIEJIeHO BHUMaHHE HCIOJB30BaHUIO
NIOJTYYCHHBIX 3HAHUH B MOBCEAHECBHOM KU3HM JIJISl PEUICHUS MPUKIIAIHBIX 3aj1a4, B
TOM dYHcJe: TMPOPUIAKTUKNA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJBTUPOBAHUSA, 000CHOBaHUS IKOJIOTUYECKU
[eJeco00pa3HOro TMOBEACHUS B OKpYXKalolled MNpUpOAHON cpeae, aHalu3a
BIIMSIHUSL XO3SHUCTBEHHOUM AESITEIHbHOCTH 4YeJIOBEKa Ha COCTOSIHHE TPHUPOIHBIX H
UCKYCCTBEHHBIX DKOCHCTEM. Y CHIIEHHE BHUMAaHUS K MPUKIAIHON HAIIPABICHHOCTH
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yuebHoro npenmera «bruonorus» mpoauKTOBaHO HEOOXOIUMOCTHIO 00eCreUeHHs
YCIOBUH ISl pEIICHUs] OJJHOM M3 aKTyaJbHBIX 33714 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHHs, KOTOopas Tpenanoyaraetr (HOpMHpPOBaHWE y  OOyYaromIMXcs
CIIOCOOHOCTH aanTUPOBATBHCA K HM3MEHEHHSIM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonorus Ha ypoBHe cpenHero oOmIero oOpa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obOecneunBaeT (HOPMUPOBAHUE Yy OOYYAIOIIUXCS MPEACTaBICHUU O
HAyYHOW KapTHUHE MHpa, pacIupsieT U 000OIIaeT 3HaHWs O KHBOW Ipupoje, eé
OTIIMYMUTEIFHBIX TPHU3HAKaX — YPOBHEBOW OpTaHWU3AllMd M JBOJIONWH, CO3HAET
yCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoabl, (HOPMHUPOBAHUA
(YHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 3J0pOBOr0o M Oe3zomacHoro oOpasza
KHU3HHU, SKOJOTHUYECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIICHUS K YKUBOH MPHUPOJIC
Y YEJIOBEKY.

Bonbiioe 3nHauenne OMOIOTHS UMEET TaKkKe JJIsl PelIeHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  oomero  o0pa3oBaHUsA,  COIUANM3ALNU
oOyuaromuxcs. M3yuenune 6uonorun odecrneynBacT ycaoBHs i (OPMUPOBAHUS
WHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX W  HWH(OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET HMHTETpallid OHMOJOTHMYECKHX 3HAHUH C
IPEJCTaBICHUSMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O MpeIHA3HAYECHUH Y4eOHOro IMpeameTra
«buonorus» CcoOCTaBUIM OCHOBY JUIS ONPEICICHUS TMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHIO €T0 COJCp)KaHWs, TMPEACTaBICHHOTO B TMporpamme IO
OHOJIOTHUH.

Ot0op conepxanusi yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE
OCYIIECTBJIEH C MO3UIHUN KYyJIbTypOCOOOpPa3HOrO MOAXO0/Aa, B COOTBETCTBUU C
KOTOPBIM OOYyYaloIUecs: MOJDKHBI OCBOUTH 3HAHHS W YMEHUS, 3HAUUMBIC IS
dbopMupoBaHus OOmIEH KyJIbTYpHI, ONPEICISIONINE aJeKBaTHOE IIOBEICHUE
YeJioBeKa B OKpPY)KAloIIeW MPHUPOAHOI cpese, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HH M TIPAKTHYECKON AesTenpbHOoCcTH. Oco00€e MECTO B ITOW CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHMs, KOTOPbIE CIY>KaT OCHOBOM sl (POPMUPOBAHUS
MPEACTABJICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa U
[IEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHW3allud
OMOJIOrMUeCcKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe COAEp>KaHUS yueOHOro Marepuana B Mporpamme IO
OMOJNIOTHH OCYIIECTBICHO C YYE€TOM TPUOPUTETHOTO 3HAYCHHS 3HAHUH 00
OTIUYUTETIFHBIX OCOOEHHOCTSAX JKUBOH MPUPOBI, O €€ YPOBHEBOW OpraHU3aIluu U
ABOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameTa «bromorusy»
BbIJIETICHBI CIIEAYIONINE COJIepKaTeNbHble MTUHUU: «buonorus kak Hayka. MeTo/sl
Hay4yHOro mno3HaHus», «KieTka xak Ouonoruueckas cucrema», «OpraHu3Mm Kak
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Oononornyeckas cucteman, «CucreMa W MHOTOOOpa3we OpPraHUYECKOTO MHPaAY,
«IBOJIOLMS KUBOU MPUPOABDY, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.

[enp wu3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJlaicHue  OOyYaroUIMMHUCA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra MW MpUHOOpPETEHHUE YMEHUH
WCITOJI30BAaTh ATU 3HAHWS JJISI TPAMOTHBIX JCHCTBUN B OTHOIICHHH OOBHEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu uzydeHus ydeOHoro npeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHE OOYYAIONIMMUCS CHUCTEMBI 3HAHUW O OHMOJOTUYECKUX TEOPHSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUiIaxX, CIyKalluX OCHOBOM
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpA, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSX >KMBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3allMU, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYYaIOIMMXCS TMO3HABATEIIbHBIX, WHTEIJICKTYaJIbHBIX |
TBOPUYECKUX CHOCOOHOCTEW B MPOLECCE aHajdu3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, WJEH U TOJAXOJOB K M3YyUYEHUIO JKUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

CTaHOBJIEHHME Yy oOOywaroummxcs oOmeil KyapTyphl, (YHKIIMOHAIBHON
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHSATHh U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO
MHpa KWUBOW MPUPOABI HA OCHOBAHMM 3HAHUM W ONBITA, IOJYYEHHBIX MpHU
U3y4eHUU OHOJIOTUY;

dbopmupoBaHre y OOy4YaOIIMXCSA YMEHHM WUTIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHWA B TMPAKTHUUECKOW JCATEIHHOCTA YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM >KHUBOM
PUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHS K HEl, COOITIOICHUS STUYECKHUX
HOPM TIPU IPOBEICHUH OMOJIOTHYECKUX UCCIICIOBAHUMN;

OCO3HAHUE IIEHHOCTH OWOJOTUYECKUX 3HAHWKA [JIsi TOBBIINICHHS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, AJ11 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEIHEBHOM KU3HU JIJIS
OLICHKHU MOCJEACTBUN CBOEH JIESITEIBHOCTH 110 OTHOLICHUIO K OKPYXKAIOLIEN Cpee,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIOJEHHE Mep MNPO(GUIAKTUKU
3a00s1eBaHUM.

B cucreme cpeanero obmiero ob6pazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCSI O0s3aTENbHBIM yU4E€OHBIM MPEIMETOM, BXOSIIUM B
COCTaB IMpeaMeTHOM 06acTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.
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Jlist m3ydenusi Onoaoruy Ha 6a30BOM yPOBHE CPEIHETO 001Iero 00pa3oBaHus
orBoauTcs 68 wacoB: B 10 kimacce — 34 gaca (1 gac B Hemenmo), B 11 kimacce — 34
yaca (1 yac B He/1eJ10).
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COJAEPXKXAHHME OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonmoruu B (OPMUPOBAHHWU COBPEMEHHOM HAy4HON KapTUHBI MHpA.
Cucrema OMOJOTMYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM IPUPOABI (HAOIIOAEHUE, SIKCIIEPUMEHT, ONTUCAHUE,
U3MepeHue, KiaacCUpuKalus, MOJAEIUPOBaHUE, CTaTUCTHYEecKas o00padoTka
JTAHHBIX ).

JdemoHncTpanun:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS KUBOU MPUPOIBI.

JlaGopaTopHble U NpaKTHYECKHEe PadOThI:

[Tpaktnueckast pabotaNe 1. «lcmonp3oBaHuE pa3IUYHBIX METOIOB MpU
U3Y4YEeHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEeMbI U UX OPraHU3alMs.

KuBblie cuctembl (OMOCUCTEMBI) Kak MpeAMET Uu3ydeHus: ononorun. Otandue
YKUBBIX CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpoiicTBa 6HMOCHCTEM M X pa3HOOOpa3ne. Y POBHHU OpraHU3alUN OMOCUCTEM:
MOJIEKYJISAPHBIM, KJIETOYHBIM, TKAaHEBBbIM, OPraHU3MEHHBIM, NOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTHYECKUH ), OMOChEPHBII.

JdemoHncTpanuu:

Tabmumpl u cxembl: « OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHH OpPTaHU3ALUU
YKUBOW MPUPOABD).

Oo6opynoBanue: mojaenb MmoJiekyibl JIHK.

Tema 3. XumMu4yecKuii COCTAB U CTPOEHHUE KJIETKH.

XHWMUYECKUI COCTAaB KIETKM. XUMHUYECKHUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTBI. Bogia 1 MUHEpPAJIbHBIE BELIECTBA.

@OyHKIMU BOABI M MHUHEPAIBbHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHHe OeIKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
Hezamenumeble 1 3aMEHUMBbIE aMUHOKUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYpbl ~O€IKOBOW MOJIEKyNbl (IIEpBUYHAS, BTOPUYHAS, TpPETUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe cBoHcTBa OenkoB. buonormueckue
GyHKIIUU OEJKOB.
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depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (QepmeHTa:
aKTUBHBIN 1eHTp, cyOcTpaTHas cnenuduuHocTs. KodepmeHntsl. BuTamMuHbI.
Otinuust pepMEHTOB OT HEOPraHUUYECKUX KaTaJIN3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpud03a),
aucaxapuiipl - (caxaposa, JAaKTO3a) M IoJMcaxapuiabl (Kpaxmall, TIJIMKOIEH,
HesTo03a). buonornueckue GyHKIUU YrIeBOJIOB.

Jlununel:  Tpuramuepuasl, Qochomunuasl, crepounsl. ['uapopuIbHO-
rusipoobHble  cBoMcTBa. buonornueckne @yHkuuu sunuaos. CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JUIUI0B KaK HICTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmore: JIHK wn PHK. Hykmeornasr — wmoHOMEpSHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkmuu PHK.
Buasl PHK. AT®: ctpoenune u hyHKIIMH.

[{uTosnorus — Hayka o kinerke. Knerounas Teopus — npuMep B3auMOJEUCTBUSA
uzaei u (akToB B HAYYHOM MMO3HAHUU. MeTo1bl U3yUeHUS KIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmMe TMNpU3HAKH KIETOK:
3aMKHyTasi HapykHas mMemOpana, monekyinbsl JIHK kak renermyeckuil ammapar,
CUCTEMA CHHTE3a OeIKa.

Tunsl KIETOK: »yKapuoTHueckas U Ipokapuoruueckas. (OcoOeHHOCTH
CTPOCHHMsI MpOKapuoTHUEcKON kieTku. Knetounas crenka Oakrtepuii. CtpoeHue
HDYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IpUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX
dbyukiuu. [1nazmaTnyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranouabl. OmHomMeMOpaHHbie opraHowabl kieTku: JIIC, ammapart I'onbmxw,
In30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILJIACTUJBI.
[IpoucxoxjieHne MUTOXOHJApUH W Tiactua. Bunbl mactun. HememOpanHbIe
OpraHouzbl KIETKU: PUOOCOMBI, KIJIETOYHBIM LIEHTp, LEHTPHUOIH, PECHUUKH,
KIyTUKHA. QyHKIIUM OPraHOMI0B KIIETKU. BKiItoueHus.

SAnpo — perynatopHslil neHTp KiaeTku. CTpoeHue siapa: saepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOpT BEUIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IllBann, M. lllnennen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yuikunce, P. ®panximn, K. M. bap.

Juarpammsl:  «PacnpeneneHue XMMHUYECKMX DJIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOACH.

Tabmuupl n cxemsl: «llepuoanueckas TabnMIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJbIY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenue ¢pepmentay, «Hyknennosoie kuciaotel. JJHK», «Ctpoenune mosnekynbl
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AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpoeHue KXKUBOTHOW KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKW,
«CTpoeHue sipa KIETKN», « Y TIeBOAbD), «JIMIuabD.

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE i IPOBEACHHUS
HAOIO/ICHUH, W3MEpEeHUil, HSKCIEPUMEHTOB, MHKpPOIpEnapaThl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlaGopaTopHble U NpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlaGoparopHass pabotra Ne 2. «M3ydyeHwe CTpOEHHUS KIETOK pacTeHUil,
KUBOTHBIX W OaKTepHWil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U ux
OIIMCaHUE».

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BemecTB, Wi MeTa0ou3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JTUCCUMUJTISTINS (SHEPTeTHUECKHi OOMEH) — JB€ CTOPOHBI EIMHOTO IIpoliecca
meTabonmu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB WM JHEPIMM B MOHUMAHUU
MeTabom3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U rerepoTpodHbIil. Poibs dhepMeHTOB
B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®otocunre3. CBetoBas u TemMHOBass (a3pl  (orocuHTeza. Peakuun
dbotocunTe3a. DPhHekTUBHOCTL (HOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A JJIs JKU3HU
Ha 3emuie. Biausinue yciioBuii cpefibl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIICHUS €TI0
IIPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UpyoIre O0akTepu. 3HaUYeHUEe XeMOCUHTe3a IS
KU3HH Ha 3emIe.

DHepreTudyeckuii oOMeH B KJleTKe. PaciiemnieHue BellecTB, BbIJIEJIECHUE U
aKKyMYJIMpPOBAaHHE DSHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukomus. bpoxkenne m ero Buabl. KucimopoaHoe OKHUCIEHHE, WM KJIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunmmpoBaHue. OddexkTuBHOCTD
HHEPreTUYECKOTro OOMEHa.

Peakuun wmatpuyHoro cuHTe3a. [eHernueckas wuHdbopmanus u JIHK.
Peanuzanusi renernueckoil wHGOpMAIMM B KIETKE. | €HETMYECKUM KOJ U €ro
coiictBa. Tpanckpunuus — matpuynbii cuare3 PHK. Tpaucnsuus — 6uocunTes
Ooenka. Otanbl TpaHciusauuu. KomupoBanue ammuokucior. Pois pubocom B
OounocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpychl. ctopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HEHHOIO LHKJIa BUPYCOB.
bakrepuodaru. bonesnm pacTteHmii, >XUBOTHBIX M YEJOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyaurens CIIN/a.
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OOpatHast ~ TpaHCKpuWIIIUS, peBepraza u  uHTerpaza. lIpodwumakrrka
pacrpoCTpaHEeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, /. Y. MBanosckuii, K. A. Tumupsses.

Tabmuubr u cxembl: «Tunbel muTanusy, «Merabomuzm», «MUTOXOHAPHUSY,
«OHepreTnyeckuii oOMen», «Xjoportacty, «Dotocuntes», «Ctpoenue JIHKY,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHbIM 1k Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: mMoxaenu-anmnkauun «Yasoenue IHK w Tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKNY, MOeib cTpyKTyphl JITHK.

Tema 5. Pa3aMHokeHMe M MHAUBUIYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KierouHblii 1IUKI, WM >KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Permkanus — peaknus MaTPUIHOTO
cunreza JIHK. Ctpoenne xpomocomM. XpOMOCOMHBIM HabOp — KapUOTHIIL
JlumiouaHBI W TAlJIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTonornuyeckue OCHOBBI PAa3MHOKEHHMS W  WHIMBUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, nmpoucxonsiiue Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYECKU CMBICT MUTO3A.

[Tporpammupyemas rubesb KJIETKU — arnomnTos.

®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3oBaHme, BEreTaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OPTaHU3MOB, €r0 3HAYEHHUE JIJISI CEJIEKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Ctanuu Mmeio3a. IIporecchl, Npoucxoasdiine Ha CTaausix Menosa.
[loBenenne xpomocoM B Menosze. KpoccuHrosep. buonormueckuin cmsbici U
3Ha4YeHUE Meno3a.

["ameToreHes — mporecc 0Opa3oBaHUsS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie >kene3bl: CEMEHHMKU U sSMYHUKUA. OOpa3oBaHHE M Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.
OCOOCHHOCTH CTPOCHUSI SMIICKICTOK W crepMaro3ouaoB. OTuiogoTBOpEHUE.
[TapTenorenes.

WunuBuayanbHoe pa3BuTHe  (OHTOreHe3). OMOpUOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, racTpyisius, opraHorene3. IloctamOpuonanbHOEe pazButHe. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TPsSIMOe, HempsiMoe (JIMYMHOYHOE). BrusHue
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Cpenpl Ha Pa3BUTHE OPTaHU3MOB, (DAaKTOPHI, CIIOCOOHBIC BBI3BHIBATH BPOXKIAEHHBIC
YPOJICTBa.

Poct u pasButue pacrenuil. OHTOreHe3 LBETKOBOIO PACTEHUsA: CTPOCHUE
CEMEHHM, CTaJUU Pa3BUTHSL.

JdemoHncTpanun:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHME Yy IIBETKOBBIX pacTeHu», «BereratuBHOE pa3sMHOXKEHUE
pacteHui», «Jlenenne xknetku Oaktepuily, «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsiii mukny, «Pemmukamus JTHK», «Mutos»,
«Menosy», «llpsmoe u HenpsaMoe pazButue», «l'amMeroreHes y MICKONUTAIOMNX U
yenoBeKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MUKPOCKOTI, MHUKpONpenapaTsl «CnepmaTto3ouapl
MJIEKOIIUTAIOLIETO», «SIHIIeKIeTKa MIIEKONUTAoWEroy», «KapuoknHes B KieTkax
KOpElIKa JIyKa», MarHuTHas MoJelib-alniuiukanus «J/legenue KIeTKku», MoJielb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHblie U npakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 3. «HabGmiomenwe MHUTO3a B KIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTaxy.

Jlabopatopuas pabora Ne 4. «/3ydenwe CTpoeHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpenapaTax.

Tema 6. HacsieAcCTBEHHOCTh M1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopus pazBuths reHeTuku. Poibs nuronoruu
U HMOpPUOJIOTUU B CTAaHOBJICHHM TE€HETUKH. Bkiaa poccuilckux u 3apyOeiKHBIX
Y4€HBIX B pa3BUTHE TEHETHKU. MeETOoapl TeHETHKH (THOPUI0IOTHUYECKHH,
HUTOIN€HETUYECKUH, MOJEKYISIpHO-TeHEeTU4YeCKUii). (OCHOBHBIE TI'€HETHUYECKHUE
NOHATHS. ['eHeTHYecKass CHMBOJIMKA, UCTIOJIb3yEeMasl B CXeMaX CKPEIIMBAaHUI.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, YCTAHOBIICHHbIE ['. Menaenem.
MonorubpuaHoe CKpelmMBaHue. 3aKOH €IMHOO0Opa3usi THUOPUIIOB TEPBOTO
nokoneHus. IlpaBuno gomMuHUpOBaHMS. 3aKOH paCIICIUICHHUS TPU3HAKOB.
['unoTe3a ynctoThl rameT. [lojIHOE U HEeMOJTHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpelllMBaHWe. 3aKOH  HE3aBHUCUMOIO  HaclieJOBaHUs
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoab30BaHne aHAIM3UPYIONIETO CKPEIIUBAHUS
JUIsL OIPEIeJICHHS] TEHOTHIA OCOOMU.

CuerieHHOe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAaCJIEJOBAHHUIO T€HOB. HapyllleHue cuerieHns: TeHOB B PE3yJbTaTe
KPOCCHUHI'OBEpa.

XpoMOCOMHast TEOpUsl HACIIEICTBEHHOCTHU. | €eHETUUECKHE KAPTHI.
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['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmoya. AyTOCOMBI U TMOJIOBBIC
XpoMocoMbl. ['oMorametrHeie W rereporaMeTHble oOpraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLICTJICHHBIX C MOJIOM.

N3meHunBOCTh. BHibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAs U HACJIE/ICTBEHHAS.
Pone  cpempl B HEHACIENCTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEPUCTUKA
MO (UKAIIMOHHOM U3MEHUYUBOCTH. BaprallMoHHBIN psifl M BapHallMOHHAs KPUBas.
Hopma peakuuu npuszHaka. KonnyecTBEHHBIE M KAUYE€CTBEHHBIE MPU3HAKU M MX
HopMa peakinu. CBoricTBa MOAUGMUKAIIMOHHON N3MEHYHNBOCTH.

HacnencTtBenHas, WM TeHOTHIHYECKas, H3MEHUYMBOCTh. KoMOmHATHBHAS
U3MEHYMBOCTh. Meio3 W TOJIOBOM TMpoliecc — OCHOBa KOMOWHATHUBHOM
U3MEeHUYMBOCTA. MyTarmoHHast "3MeHIUBOCTh. Kimaccudukanus MmyTanuii: TeHHbBIC,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa U NMPUYMHBI MyTaliuii. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HAClIeACTBEHHOM n3MeHunBoctu H. 1. BaBuiiosa.

BHesaepHas HaCIeCTBEHHOCTh U U3MEHUHUBOCTb.

['enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUECKHUM, OMOXUMHUECKHIA,
MOJIEKYJISIPHO-T€HETUUECKUIA. CoBpeMeHHOe ONpeeICHUE F€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[11P-ananu3a. HacnenctBennble 3a0ojieBaHMs 4YeEIOBEKAa: TI'CHHBIE OOJIC3HH,
OOJIE3HN C HACJIEACTBEHHOW MPENPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue W TeHepaTuBHbIe MyTauuu. CTBOJOBbIE KIETKU. [IpuHUMMBI
310pOBOT0 00pasa KU3HH, JUATHOCTUKU, MPO(PHIAKTUKYU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-TeHeTHYeCKOe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
TCHETHUKH B MPEIOTBPAICHUH U JICUSHUH TeHETHUCCKUX 3a00JICBaHMI YEIIOBEKA.

JdemoHncTpanun:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuos.

Tabmumbt w  cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAaHWE H  €T0
IUTOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUVICHUSI W €ro ILHUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpelMBaHUE,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIHOTO  CKpelIuBaHHsS»,  «Mehosy,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOBY», «l'€eHeThueckue KapThl PACTCHUH,
KUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CLHEIUIEHHOrO C mnonom», «KapuoTumel 4eloBeKa UM KUBOTHBIX», «Buael
U3MEHYUBOCTHY, «MoaudukanmonHas HU3MEHUYMBOCTHY, «HacnmemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHas U3MEHYUBOCThH.

O6opynoBaHue: MoJieNu-anmiuKanuu «MOHOTUOPUIHOE CKpEITUBaHHUEY,
«Hemonnoe nomunupoBanue», «Jurubpumnoe ckpemmBanue», «llepexpéct
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XpPOMOCOM», MHKPOCKOII W MHKpompemnapaT «Jlpo3oduna» (HOpma, MyTanuu
(dbOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCeBHO.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabota Ne 5. «/3ydenue pe3yiabTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUTHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHne MoauUKAITMOHHOW W3MEHUYUBOCTH,
IIOCTPOECHHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHOW KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Tpaktuueckass pabora Ne 2. «CocTaBieHHWE U aHAIW3 POAOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CENEKUUH W JTOMECTUKALMS.
Yuenue H. W. BaBwioBa 0 1IeHTpaXx TNPOUCXOXKICHUS U MHOT00Opa3us
KYJbTYPHBIX pacTeHUM. LIeHTphl MPOUCXOKIEHUS JOMAIIHUX XKUBOTHBIX. CopT,
II0pPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MaccoBblif 1 MHAUBUAYAIbHBINA OTOOPHI B
CEJIEKIIMM pPAacTEHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biM3kopoACTBEHHOE
ckpenuBanue — WHOpuauHT. Ywmcras muHusg. CKpemMBaHUE YHCTHIX JIMHUM.
['eteposuc, wnu rudpunnHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanéunas rtuOpuau3anuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYYEHHUE TOJMIUIOUIOB. JIOCTMIKEHHSI CENEeKUMU pAacTeHUM, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHosoruss kak orpacib NpPoU3BOJCTBA. ['eHHas WHXKEHEepHs. ITarllbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kiietounble KynbTypbl. MUKPOKJIOHAIIBHOE PAa3MHOKEHHE PACTEHU.
KiloHnpoBaHWE BBICOKONPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue U dtudyeckue  mpoodimempl. MO - reHeruuecku
MO (ULIMPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOMCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Illopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «Otnanénas rudpuauzanus», «Padotel akagemuka M. ©. BanoBay,
«Ilomunnougus», «OObekThl OuoOTexXHONOTHNY, «KileTouHble KyIbTYpHl U
KJIOHHpOBaHKe», « KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opyaoBaHue: MyJISKU TUIOJ0B U KOPHETIIIOOB TUKHUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIEC PACTCHIS.
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JlabopaTopHble U npakTHYecKHe PadoThI:

OKckypcusi«OCHOBHBIE METOABI W JOCTHXKEHHSI CEJIEKUUU PACTEHHH MU
KUBOTHBIX (Ha CEJIEKIIIOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpuUIO
arpOyYHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KJTACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[Ipennoceulku BO3HUKHOBEHUS SBOJIOLUOHHOW TEOPUU. OBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHue 3BOJIIOIMOHHONW TEOpUU HA PAa3BUTHE
OMOJIOTHH U JAPYTUX HAYK.

CBuzerensctBa HBOMONMU. [lameoHTOMOrMYECKHE: IOCIIEI0BATEIbHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMUECKOW JIETOMHUCH, MEPEXOJHbIEe (HOPMBI.
buoreorpadguyeckue: cxoacTBO U pazianune payH u Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pa3iauuus SMOPUOHOB pa3HbIX BUJOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIApHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX MyTell y Bcex
OpPraHU3MOB.

OpomounoHHas Tteopus Y. JlapBuna. Ilpeanocbuikyn BO3HUKHOBEHHS
JapBUHM3MA. J[BIDKyIIME CHUJIBI 3BOJIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOKEHUE TIPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAST W3MEHUYMBOCTD,
O0opb0a 3a CyIleCTBOBAaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Bomou (CTI) u e€ 0OCHOBHbIE TTOJIOXKEHHUS.

Mukpossomonus. [lomynsanns Kkak equHULA BUAA U IBOJIIOLHAH.

JBuxymire cuibl ((hakTopbl) SBONIONUHM BHIOB B IpuUpoje. MyTallMOHHBIHI
npoliecc U KOMOWHATUBHAs W3MEHYMBOCTH. [lomynsliMOHHBIE BOJHBI U Jpeild
reHoB. M30Jus 1 MATpanus.

EcrectBennblii oTOOp — HampaBisoomui  (akTop 3BoJOIUUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0neHHOCTh OpPraHU3MOB KAk pe3yjibTaT 3BOIoUHU. [Ipumepsl
PUCTIOCOOJIEHUH Y OpraHu3MoB. ApoMop(d03bl U UAHOATANTAIIH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, 3JKOJIOrHIECKOe.

MaxkposBomtorusi.  Dopmbl  3BomonMU:  (QUIETHYECKAs, JUBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxieHne OT HeCleUHaIu3UupPOBAaHHBIX MpeaKoB. [Iporpeccupyromas
crienranu3anvs. AganTuBHAs paavanusl.

JdemoHncTpanun:



,ﬂ,OKYMEHT noanncaH 3I'IeKTpOHH0171 noanucbio.

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnuubl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoAbIln
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyuiectBoBanue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue cCOpToB pacTCHHI,
«MHoroobpazue  nopon  KHBOTHbIX»,  «llomymsauum»,  «MyTraunoHHas
U3MEHUYHUBOCTBY, «Apomopdo3by, «Ununoamantamumy, «OOmas aereHepanus»,
«/IBmKkymue cunsl 3BoonMm», «Kapra-cxema wapuipyra nyremecTBus 4.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpuCrocoOIEHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHE.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKPACKH,
Ha0Op IUIOAOB U ceMsiH, Kosuiekiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOJIEHUN Y
KUBOTHBIX», MOJENb «OCHOBHBbIE HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, Koiekuus «DopMbl COXpPaHHOCTH
VCKONAEMbIX JKMBOTHBIX M pacTeHui», wmonenb ammumkanus «llepexpécr
XpOMOCOM», BJaxHble mpenaparsl «Pa3Butue Hacekomoro», «Pa3Burue
JATYUIKW», MUKponpenapat «Jpo3zoduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH Teja).

JlabopaTopHble U NpakTHYecKHe PadoThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHue BUIOB MO MOP(HOIOTHYECKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M pPa3BUTHE *KU3HHM Ha 3emuJie.

JloHay4Hble TPEACTABICHHUS O 3apOKICHUM >KU3HU. HaydHble TMNOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHepUMEHTAIBHOE MMOATBEPKICHUE XUMHUECKON 3BOJIIOIMU. HavyanbHble 3Tarbl
ouonoruueckoi ssomouuu. I'unoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE IPOTOKJIETKHU. lIepBble KIETKM M HMX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emie mo 3paMm u nepuoaam. Kartapxeil. Apxeickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepUOABl: KEMOPHUICKHUIA,
OPIAOBUKCKHUH, CUITYPUHUCKHM, JEBOHCKNAM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o3olickas 3pa ¥ €€ NePUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoabl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
AHTPOITOT€HOBBIM.
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XapakTepucTuKa KJIMMaTa UM IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHHUd Hu
AKUBOTHBIX. [TosiBNIEHUE, paclBET U BBIMUPAHUE TPYIIT )KUBBIX OPTraHU3MOB.

Cucrema OpPraHMYECKOro MHUpa Kak oTpaxeHue »3BoJiouud. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIOLHA Ye0BEKAa. AHTPONOJIOTHs KaK HayKka. PazButue npeacraBieHui o
MPOUCXOXKJIEHUHU YeJoBeKa. MeToasl u3ydeHusl aHTpororeHesa. CXoicTBa u
pasnuyus 4elioBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHNUE YEIOBEKA.

JBwxkymue  cuibl  (pakrtopsl) — aHTpomnoreHne3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbIH 0TOOp. OOulecTBeHHbI 00pa3  JKU3HH,
U3FOTOBJICHUE OPYAUI TPyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU SBOJIOLMU YEJIOBEKA: aBCTpalIoNuTeku, Yenosek
yMenbi, YenoBek mnpsaMoxonsuuyi, YenoBek HeaHACPTAIbCKUM, YenoBek
pa3ymHbl. Haxonku MCKOmaembIX OCTaTKOB, BpeMsl CYIIECTBOBAaHHSA, 001acTb
pacrnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

YenoBeueckne pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BPONEOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUalIbHAsI),  MOHTOJOUIHAS
(a3uaTcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpEeJCTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHUSA. EIMHCTBO 4YeIOBEYECKHX pac.
Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuupel u cxembl: «Bo3nukHoBeHHne CoJHEUYHOM CHCTEMBI», «Pa3BuTHE
OpraHnueckoro wmupay», «PacturenbHas KieTka», «KUBOTHas  KIETKay,
«IIpokapuoTnueckass kierka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOro MHUPaAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJCOHTOJIOTMYECKHX  HAXOJOK  MpPEIKOB
COBPEMEHHOI0 4YeJOBeKa», «JlpeBHenmme moan», «lpesHue moaun», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBeYeCKHEe pachy.

O6opynoBanue:  mynsixu  «lIpoucxoxnenue  yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CJICTIKH WIIU
U300paKeHHUs] KaMEHHBIX OpPYAHHM MEepBOOBITHOIO YeNOBeKa (KaMHHU-YOMIIEPHI,
pyOuna, ckpebia), TEOXpOHOJIOTHYEcKass Ta0Onuma, Kouiekiusa «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX KUBOTHBIX Y PACTEHUI».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckas padora Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
KUBOTHBIX B KOJIJICKIIUSX).
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OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUYECKUI My3€ell).

Tema 3. Oprann3Mbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl 9KOJIOTuU. MeToIbl SKOJOTUYECKUX
UCCJIEIOBAHNM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MMOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonoruueckue (axkropel. Knaccudukanus skxonorudeckux (HakTOpOB:
abnotnyeckre, OWMOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTMYECKHUX
(GhaKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckue puTMsl.

buotnueckue (bakTopsI. Bunet  OMOTHMYECKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHILIUSA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HeUTpaiu3M. 3HaueHHEe OWOTHMYECKUX B3aMMOJECUCTBUM JIsi CYIIECTBOBAHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIIECTBAX.

OKOJOTMYeCKHe XapaKTepUCTUKH momyisiuu. OCHOBHBbIE TOKa3aTelu
HOMYJSLUKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTH, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ peryJssius.

JdemoHncTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, O. I'ekkensb.

Tabmunpl u cxemsl: kapTa «[Ipuponnbie 30ub1 3emun», «Cpeabl 0OUTaHUS
opranu3moB», «®Poronepuoansm», «llomymsmuny, «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISUUU UHDY30puU-Tyhenbkuy, «llumieBsie nemnm».

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorndeckne 0COOEHHOCTH pacTEHUN U3
pa3HBIX MECT OOUTAHUS.

JlaGopartopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIEyCay.

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJSLUUNA pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1ecTBa ¥ 3KOJI0rHYeCKHE CUCTEMBI.

CooOiiecTBO opranu3smMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BUIOBa,
POCTPAaHCTBEHHAs, Tpoduueckas (muiienas). Buasl-momunantsel. CBsizu B
OHOILIEHO3E.

Dkoyoruyeckne cuctembl (dkocuctembl). [loHsTHe 00 »sKocucTemMe W
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMbI: MPOAYLEHTHI,
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KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IMIleBble 1€MW U CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMbI: Omomacca, NPOAYKIHUA. DKOJIOTHYECKUE
nupamMujibl:  MPOIYKLUMHU, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa HKOCUCTEM:
YCTOMYHBOCTD, CAMOpPETYIIsLUsl, pazButue. CyKieccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03Ep M PEeK. DKOCHCTEMa XBOIHOTO
VI IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPONOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazne kak ¢aktop ycToHdmBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepnaackoro o 6uocdepe. ['paHuiibl, coctraB u CTpyKTypa
ouocdeprl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH OHochepbl Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBA3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMUYECKUE Kbl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIbHOCTh Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOT€HHBIE U3MEHEHHs B Ouocdepe.
['mo6anbHbIE IKOJIOTHIECKUE TIPOOTIEMBI.

CocymiecTBoBaHHE MPUPOIbI u YeJI0BEYECTBA. Coxpanenue
O6uopa3zHooOpaszusi Kak OCHOBa yCTOMYMBOCTH Ouocdeprl. OCHOBA paIlmoOHAILHOTO
YIOpPABJICHUS MPUPOJHBIMU pPECypcaMd UM MX HCHOdb30BaHue. JloCTHKeHuUs
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JdemoHncTpanun:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabnuubl u cxemsl: «[lumesbie nenu», «buoleHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nuranusy, «IKoJOTHYECKas TUPAMUIAY,
«buocdepa u yenoBex», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepHsbie
AHTPOIIOTEHHBIC  BO3JEUCTBHS Ha Ipupony», «BaxHenmme HMCTOYHMKHU
3arpsi3HEHUs] BO3/yXa U TPYHTOBBIX BOJ», «IlouBa — BaxkHeHIIas cOCTaBIsIOIIAs
ouocdeprl», «Dakropsl Aerpananuu mouBy, «llapaukoBeiii d3ddexty, «DakTopsl
paZoaKkTUBHOTO 3arpsisHeHuss Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnpoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«KpyroBopot yrinepoaa B 6uocdepe», «kKpyropopot azota B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PacTtutenbHble coo0IIeCTBaY, KOJEeKINH «buorieHo3y, «Bpenurenu BaxHeHIMx
CEIbCKOXO3SUCTBEHHBIX ~ KYIbTyp», TepOdapuu W KOJUIGKIIMM PACTCHHA U
JKUBOTHBIX, MPUHAJICKAINTNE K PA3HBIM 3KOJOTMUECKHM TPyMNIaM OJHOTO BHUJA,
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Kpacnas kuura Poccuiickoit ®enepanuu, H300paK€HUS OXpaHIEMBIX BHUIOB
pPaCTeHUN U )KUBOTHBIX.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMUOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHIS

Cornmacno ®I'OC COO, ycraHaBnuMBalOTCI TpeOOBaHUSA K pe3yibTaTaM
OCBOEHHUSI  OOyYalIIMMHUCI TporpaMM CpeaHero oOImero oOpa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType NMYHOCTHBIX pPE3yIbTATOB OCBOEHUS mpenmera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE. OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
rpakX 1aHCKON MJAECHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpEACIICHUI0, HaJIMYWe€ MOTHUBAIlMM K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM W HMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYarOIUXCS PYKOBOJCTBOBATHCS B CBOCH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIMYME OKOJOTHMYECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIA U CTPOUTH KU3HCHHBIC TIIaHBI.

JIndHOCTHBIE PE3ynbTAaThl OCBOEHHUS MpeaMeTra «bHOJOrusD JOCTUTAKOTCS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAJAULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMH U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUJIaMU M HOpPMaMU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIlECCaM CaMOTMO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsI, pPAa3BUTHUSI BHYTPEHHEW MO3UIMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHUS K 3aKOHY M IMPABOMOPSAKY, YEJIOBEKY TPY/Ja U CTApIIEMy IOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPpaAULMSAM MHOTOHAIMOHAIBLHOrO Hapona Poccuiickon depepanuu, MpUpPOIE U
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
JIOJDKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlW, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIIbITAa M OMbITA JAESATEIBHOCTH B MPOLECCE PeaM3ali OCHOBHBIX HaIlPaBJICHUN
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTHU:

1)rpamaaHcKoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUINH O0YJAIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;
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OCO3HAHHE CBOMX KOHCTHUTYIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOMOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON HESATENbHOCTH MpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
OMOJIOTMUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTIPEIENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBHUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KYyJIbTYPHBIMHU LIEHHOCTAMHU U
COIMATBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHHUYECTBY B TMPOILIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HUCCJIEAOBATEILCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOILIEHUSI K MHEHHIO OIIMOHEHTOB NpHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTMUYECKOT0 COJEPKaHUS;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOM JESITEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOopMUPOBAHHOCTD poccuiickoi rpaXKIaHCKOMN UJIEHTUYHOCTH,
NaTpUOTU3MA, YBAKEHUS K CBOEMY HAapoOJly, YyBCTBa OTBETCTBEHHOCTH TNEpen
Ponuuou, ropmoctu 3a cBOM Kpal, CBOO PoauHy, CBOM A3BIK U KYJBTYpY,
IPOLJIOE U HACTOSIIIEE MHOMOHAIMOHAIILHOTO HapoJa Poccuu;

[EHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIIEIUIO U MaMITHUKAM IPUPOJIbI,
JTOCTHXKEeHUsIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BUTHE OWOJOTWMH, TOHWUMAaHUS 3HAYCHHUs] OWOJOTUM B TO3HAHUH 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa M COBPEMEHHOT'O OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POIMUTENSM, CO3/IaHHI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUSA IIEHHOCTEW CEMEHHOM JKM3HU B COOTBETCTBUU C
TpaauLUsIMU Hapo0B Poccuuy;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;
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MOHMMAaHKE YMOLIMOHAIEHOTO BO3/ACUCTBUSA KUBOU MPUPOABI U €€ IEHHOCTH,;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢usuueckoro BocnUTaAHUA, GOPMHPOBAHMS KYJbLTYPbl 3[I0POBbS U
IMOIUOHAJIBLHOTO 0J1aTr0MOTyYHs:

NMOHMMAHUE W peanu3anus 370pOBOTO U Oe3omacHOro oOpa3a >KHU3HU
(3mopoBoe  mHTaHWE, COOJIOJICHUE TUTHCHUYECKUX TPaBHWI W HOPM,
cOQJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

MOHMMAaHUE TEHHOCTH TPAaBWJI HHIUBHAYAIHHOTO M  KOJUIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYallUIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJCTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHmoTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYpeHUS );

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTD K TPYZY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYA0JII00ue;

TOTOBHOCTh K AKTHUBHOM JEATEIbHOCTH TEXHOJOTMYECKOM M COLMATIbHON
HaIPaBJIE€HHOCTHU, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BEITIOJTHATH TaKYIO JIESITEIIBHOCTB;

UHTEpEC K pa3inyHbIM chepaMm MmpodeccrnoHaNIbHON e TENbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun ©W  peaanu30BBIBATH
cOOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIIeCTBOBAHMS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KYyJNbTYphl: NPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TIOCTYMIKOB W OIIGHKM WX BO3MOXHBIX TIIOCICACTBUN IS
OKPYXaroUEn Cpeibl;

OCO3HaHUE TriI00aTbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTel ux
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpHOOpEeTaeMble MNpU H3YYCHHH OHUOJIOrHU
3HaHWST W YMEHUS TMPU PEHICHUH TPoOJeM, CBS3aHHBIX C PalMOHATBHBIM
IPUPOAOIOIb30BaHUEM  (COONIOZEHME  TpaBUJ  NOBEACHUS B  MPUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B HSKOCHUCTEMAaxX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEphI);
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AKTUBHOE  HEMNPUITUE JIEWCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE IPOrHO3MPOBATh HEOJIArONpUATHBIE SKOJOTMYECKUE
IIOCJIEICTBHS PEANIPUHUMAEMBIX JEHCTBUN U IPENOTBPALIATh UX;

HaJIM4KUE PA3BUTOIO KOJIOIMYECKOTO MBIIUICHHMS], YKOJIOTHYECKON KYJIBTYpHI,
OmbITa NEATEIIbHOCTH DKOJIOTUYECKON HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKON JESTEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTE
KYJIBTYp, CHOCOOCTBYIOILLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KyJBTYPbl KaK CpEACTBa
B3aMMOJICHCTBUS MEKY JIFOAbMH U MIO3HAHUS MUDA;

NOHMMaHUE crneuuUuKy OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpPEJCTaBICHUsS. 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKAa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH IpodsieM
COXpPaHEHUS IIPUPOJIHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINH:
o0Oecrie4eHns: HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3AAHHME MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUSA
4eJI0BEYECTBA, IIOUCKA MyTEW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
ofOecrieueHHsT  Mmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJOTMYECKMX 3HAHUW B LEJAX
HOBBIIICHUS] OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH O0Oydarommxcs, GopMupyemoi
IpU U3y4eHUH OUOJIOTUH;

IIOHUMaHUE CYIIHOCTH METOJOB MO3HAHUSA, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHWsS MJI1 aHalu3a H
OOBSICHEHUS ABJICHUI OKPYKAIOLIET0O MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAy4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LIEJIBbIO TIOJYYEeHHsI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWMOJIOTMUYECKUE 3HAHUS IS
pelieHus Ipo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALMSIX;

OCO3HAHME LIEHHOCTH HAyYHOU JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;
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TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHnI0, K AaKTUBHOMY IOJyYEHHUIO HOBBIX 3HAaHUM MO OHONOTHH B
COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ysbTaThl OCBOEHHUS yuyeOHoro mpeameta «buomorus»
BKJIIOYAIOT: 3HAYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyYaAIOLIUXCA
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSTUS, OTPaXKArOIINe
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa M CHEHU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrHUs, sIBJICHHUE, MPOILIece,
CUCTEMa, Hay4YHbIM (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCIIEJIOBaHME,  HAONIOIEHHWE, U3MEpPEHHe,  OKCIEPUMEHT U  JAPYTux),
yHUBEpCalbHble Yy4yeOHbIE JAEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

peryJsSTUBHBIC), obecrieynBaroIme dhopMupoBaHue (yHKITMOHATILHOM
TPaMOTHOCTH ¥  COIMATbHOW KOMIIETEHIIMH OOYyYaloluXcs, CIIOCOOHOCTH
oOyyJaronuxcs UCIIOJIH30BaTh OCBOCHHBIC MEXTUCIIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS W  YHUBEpCaJdbHbIE Yy4YeOHBIC JCHCTBUS B
II03HABATEJIbHOU U COLMAIIBHON IIPAKTHKE.

MertanpenMeTHble Pe3yJbTaThl OCBOCHHSI MPOrPaMMbl CPEIHEr0 OOIIETro
00pa3oBaHMs TOKHBI OTPAKATh:

OBnaneHue YHHUBEPCATbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
AefCTBUSIMM:

1)0a30Bble JIOrHYecKue 1eHCTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh U aAKTyaJlU3upoBaTh  MpolsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TMPU OCBOCHHUHM 3HAHWK TPUEMBI JIOTUYECKOTO MBINIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUKA, O00OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpPHbIC NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

OTIpENIETIATh I JIeITeIbHOCTH, 3a/aBas IMapaMeTpbl M KPUTEPUU WX
JOCTHKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTU C TTIOCTABICHHBIMHU IIEIISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl OOBbsICHEHUS (DAKTOB U SIBIECHUMN
KUBOW TIPUPO/IBIL;

CTPOUTH JIOTHYECKUE pPACCYKIEHUS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPHUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

PUMEHSTh CXEMHO-MO/IeJIbHbIE cpenctBa Ui IPEACTABIICHUS
CYILLIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3Yy4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a
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TaK)K€  MPOTUBOPEUMU  Pa3HOTO0  pojAa,  BBIABICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHUs MpoOJeMbl ¢ YYETOM aHalIM3a HWMEIOIIMXCA
MaTepHalbHBIX U HEMAaTepUaIIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B ACSITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJI5IM, OLICHUBATh PUCKU TIOCIICJCTBUN JEATEIHHOCTH,

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIICHUE MTPU PEUICHUH KU3HEHHBIX MPOOJIEM.

2)0a30Bble HCCJIEA0BATEIbCKHE AeliCTBUSA:

BJIa/IE€Th HaBBIKAMU YU€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MOpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENLHOMY MOUCKY METOJIOB PELIEHUs TPAKTUYECKUX 33]1ay, MPUMEHEHHIO
pPa3TUYHBIX METOJIOB MTO3HAHUS,

UCIIONIb30BaTh pPa3iHyYHble BUABl JEATEIBHOCTH IO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TNPUMEHEHUI0 B Y4EeOHBIX
CUTYaIUSX, B TOM YHCIIE IIPU CO3aHUH YYEOHBIX U COLIUAIBHBIX TPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILIEHUS, BIAJAETh HAYYHON TEPMUHOJIOTUEH,
KJTFOUEBBIMU MTOHSATUSIMU U METOIAMHU;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NEATEIbHOCTH U dKU3HEHHBIX CUTYalIHSIX;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOIUTh apryMEeHThl AJii J0Ka3aTeabCTBa
CBOMX YTBEPXKICHUH, 3a1aBaTh TapaMeTPhl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBAaTh MOJYYCHHbIE B XOJE pEUICHUS 3a7aud pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHSIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

YMETh NEPEHOCHUTh 3HAHWSA B MO3HABATEIbHYI0 U IMPAKTUYECKYIO 00sacTu
KU3ZHENIEATEeIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJEH, MPEJIaratb OPUTHHAIBHBIC TIOJIXOJbI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢c nunopmanuei:

OPUEHTHUPOBATHCS B PA3IUUYHBIX UCTOYHUKAX MH(OpMAIUU (TEKCTe yueOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsiX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh
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UHGOPMAIIMIO PA3INYHBIX BUOB U (POPM IMpeICTaBICHHs, KpUTHUECKU OLIEHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

bopMyIMpOBaTh 3alpPOCHl U MPUMEHATh PA3IUYHBIE METOJIbI MPU TOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OOXOAUMOMN JJIsSI BBIMOJHEHUS Y4EOHBIX
3azay;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTHIA, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeAcTaBICHUS
Ouonornueckor MHPopMauu (Cxembl, TpaduKu, JUarpamMmbl, TaOIUIIbI, PUCYHKU
" JIpyroe);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa Impu pabore ¢
OvoNOornyeckom HHPOpMALMEH: MPUMEHATh XUMHYECKue, (Qunueckue u
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWSd M 3allUThl  WH)OpMauw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH AeHCTBUSIMM:

1)o61menne:

OCYULIECTBJISITh KOMMYHHUKAIIMU BO BCEX cpepax KM3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCUM IO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBIMIOJHEHUS TMpeiaraeMoun
3aJ]a4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHUKOB
JIMaJIora WIH JTUCKYCCHH);

pacno3HaBaTh HEBepOaJlbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETb CMAT4aTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJIeTh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJIECHUCTBHUS, MOHUMATH
HAMEPEHUs APYTUX JIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPPEKTHOU GopMe hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMecTHas 1eATeJIbHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIECTBA KOMAHAHOW W WHAMBUIYATbHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aHMMOJICHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0T0 WieHa KOJIJICKTUBA;
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IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacnpeiesiaTh pojaud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KAadyeCTBO CBOEr0 BKJANAa M KaXKIOTO y4YaCTHHKA KOMAHIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHUBATh HJEH C MO3ULUHUH HOBH3HBI,
OPUTHHAIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

OBJaieHne YHUBEPCATbHBIMY PEryJSTUBHBIMHU AeHCTBUSAMMN:

1)camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [IJIS BBIABICHHUS NpOOJIEM U HX
pellieHus B )KU3HEHHBIX U YU€OHBIX CUTYAIHUIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJNEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh MO3HABATENbHYIO NIESITEIbHOCTD, BBISBIATH
poOJIeMBbI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEIHHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSIX;

CaMOCTOSITEJIbHO ~ COCTaBJISATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalIMIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbBIX O0JaCTAX 3HAHWM, TMOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBII YPOBEHD.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISM;

BJaJeTh  HAaBBIKAMU  [IO3HABATEIbHONW  peduieKCuM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHCTBHUM M MBICIUTEIBHBIX TNPOLIECCOB, UX PE3YNbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OLICHMBATh PUCKH W CBOEBPEMEHHO IIPUMHHUMATh PEIIEHHs II0 HX
CHIKEHHIO;
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MPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH,

3)npuHATHE CeOS U APYyrUX:

MPUHUMATh ce0sl, TOHKUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NpPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKHU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C MO3UIIMH JIPYTOTo YeJI0BeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHuss mporpamMmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeameta «buonorusny
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALUU U
npeo0pa30BaHUI0 3HAHUM, BUBI ACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3MYHbIX Y4E€OHBIX CHUTyalUsAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouosoruei. B mporpamme mpenmMerHbie
pe3yabTaThl IPEICTaBICHbI IO TOJaM 00yUYEeHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHHM COBPEMEHHOIH €CTEeCTBEHHO-
HAYyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCHMCKUX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COACpKAHME OMOJIOTMUECKUX TEPMHUHOB M TMOHSITHIA:
KU3Hb, KJIETKa, OpPraHu3M, MeTaboau3M (OOMEH BELIECTB M MpPEeBpaIICHHE
SHEPrUM), TOMEOCTa3 (CaMOperyJssilus), YPOBHEBAsE OpPraHU3aIUsl KUBBIX CHUCTEM,
CaMOBOCIPOU3BeAEHHUE (PENPOAYKIIHS ), HACAEACTBEHHOCTh, I3BMEHUYHUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3/araTb OWOJIOTMYECKHE TEOpUU (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJbHas JIOTMa MOJIEKYJIsIpHON Owuosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1meHTpax MHOrooOpasusi u
POUCXOXKIEHUS KylIbTypHbIX pactenuil H. M. BaBunoBa), onpenensite rpaHuIlbl
WX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBIICHUMH, OpraHu3alds U TIpOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABUKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJYy HCCIEIYEMbIMU BEIMUYUHAMH, OOBSICHEHHE IOJYyYEHHBIX
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pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSATHH, TEOPUA M 3aKOHOB, YMEHHE
Jie1aTh BbIBOJIbI HA OCHOBAHUU MTOJIYYEHHBIX PE3YJIbTATOB;

yYMEHUE BBIJIEIATh CYIIECTBEHHBIE MPU3HAKK BUPYCOB, KJIETOK MPOKApPHUOT U
HYKapHoT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEILECTB U MPEBpALICHUS dHEPIUU B KIETKe, (poTocHHTE3a,
IUTACTUYECKOTO M HHEPreTMYecKoro oOMeHa, XEMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOTO pAa3BUTUA  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATh MOJyYEeHHbIE 3HAHUS ISl OOBACHEHHS] OMOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUM, IJI IPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEAHEBHOU
KHU3HU C IeNplo obecriedyeHus O€30MacHOCTH CBOETO 3I0POBbs U 3/10POBbS
OKPY>KaIOIIUX JIIOJIEH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Kalolen
OPUPOAHON cpee, MOHUMaHue HEOoOXOAMMOCTH UCIOJIb30BAaHUSL JOCTHUXKEHUN
COBPEMEHHOM ouonoruu " OMOTEXHOJIOTHIA Uil  PalMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pEIIaTh JJIEMEHTAPHbIE TIE€HETUYECKHUE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEUIMBAaHUE, CICIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKPEIIMBAHUS ISl MPEACKa3aHUsl HACJIEIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTUYECKHEe PaOOTHI, COOIIOAThH
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKHM OLEHUBATb U HHTEPHPETUPOBATH HUHGMOPMAIUIO
OMOJIOTUYECKOTO  COJEP KAaHMsI, BKIIOYAIONIYIO I[ICEBJIOHAYYHbIE 3HAHUS W3
pa3IMyYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEIOBaHUNH B OMOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILEHUS,
000011ast OMONOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUHHBIN arnmapar OHOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeameta «buonorus» ¢ 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OUOJOTUU B CUCTEME HAYYHOTO
3HAHHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpPAa M HAyYHOI'O MHPOBO33PEHMS, O BKIIAJIE€ POCCHUUCKHX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIHHOM
IPAMOTHOCTH Y€JIOBEKA JJIsl peIlICHUs )KU3HEHHBIX 3a]1aY;

YMEHUE PACKpPbIBATh COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB M TMOHSATHUM:
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOTIONUS, ABIKYIINE CUIIBI ((DaKTOPBI) HBOJIOLNUH,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,
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OPKOCUCTEMA, TMPOAYIEHTH, KOHCYMEHTBHI, pPEAYLEHTHl, LEMd MUTaHUsA,
AKOJIOTHYECKas pamMua, OMoreoenos, onocdepa;

yMEHUE Hu3aratb OWOJOTHYECKHWE Teopuu (dBONMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapieBoro cxonacrea K. M. baspa, depenoBaHusi IJIaBHBIX HAINpaBICHUN W
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
ONPEeEATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CHUCTEMaM;

yMEHUE BJIAJIETh METOJIaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOMIOJEHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHWH, OpraHu3alus W TIpOBEJICHUE
OMOJIOTMUECKOTO  AOKCIEPUMEHTa,  BBIIBIDKEHHWE  THIOTE3bl,  BBISABIICHUE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMI BEIUYMHAMH, OOBSICHEHHE MOJyUYEHHBIX
pe3ynbTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPU U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, NOMYJALMHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeOIEHO30B W  JKOCHUCTEM, OCOOEHHOCTHM TMPOILIECCOB: HACIEACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa, BHUJI000pA30BaHMUsI, MPUCIOCOOICHHOCTU
OpraHU3MOB, JEUCTBUSL 3KOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, IEpeHoca
BEIIECTB M IIOTOKAa JHEPIMH B HKOCHCTEMAaxX, AHTPONOTEHHBIX HM3MEHEHHH B
IKOCHCTEMAax CBOEM MECTHOCTH, KpPYyroBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATHh MOJyYEeHHbIE 3HAHUS ISl OOBACHEHHS] OMOJIOTMYECKHX
MPOLIECCOB U SIBICHUM, NJIs1 MPUHATUS MPAKTUYECKUX PEUICHU B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedeHus: 0e30MacHOCTU CBOETO 3J0POBbSI U 3JI0POBbA
OKPY>KAIOIIMX JIFOZEH, COOJII0IEHNsI HOPM I'PaMOTHOTO TIOBEJICHHUSI B OKpPYKaroIIen
OPUPOAHON cpee, MOHUMaHWe HEOOXOAMMOCTH UCIOJIb30BaHUSL JOCTHUXKEHUN
COBPEMEHHOM OMOJIOTHH JIsl PAIMOHAILHOTO MTPUPOIOTIOIB30BAHMS;

YMEHHE pelIaTh dJeMEHTapHble OMOJIOTMYeCKre 3aJaud, COCTABIIATH CXEMBI
MEepPEHOCa BEIIECTB U IHEPTUU B IKOCUCTEMAaX (1IeMH MUTaAHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTUUYECKHE pPaOOTHI, COOIIOAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OILEHUBATb U HHTEPHPETUPOBATH HH(GOPMAIUIO
OMOJIOTMUECKOTO  COJAEP)KaHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI0OAJbHBIE  DKOJOTMYECKHE  IMPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILEHUS,
000011ast OMONOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
. brosorus kak Hayka 2 05 https://m.eds00.ru/7f41¢292
2 JKuBBIe cCMCTEMBI M KX OpraHH3allys 1 bubmorexa [JOK
P H https://m.edsoo.ru/7f41¢c292
N bu6mmoreka [IOK
3 XVMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 1 https://m.edsoo.ru/7f41c292
Bbu6nmuoreka [JOK
4 IKu3HEACATNLHOCTS KICTKH 6 https://m.edsoo.ru/7f41c292
5 PazMHOkeHUE U MTHANBUAYATbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHu3MOB https://m.edso00.ru/7f41c292
6 HaciencTBeHHOCTE U H3MEHUYUBOCTD 8 1 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 Bbu6nmmoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
Bbu6nmuoreka [JOK
8 Peseproe pems ! https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsbl
bu6mmoreka [IOK
1 IBOITIOUHOHHAS OHOTOTHS o ! https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE )KU3HU Ha 9 1 05 bubmmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
Bbu6nuoreka [JOK
3 OprasH3Mbl H OKpYKaiOLLas cpeia > ! ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Co00111eCTBa U DKOJIOTTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1cc74
bu6mmoreka [IOK
° Peseprioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IHHOYPOYHOE IINTAHUPOBAHUE
10 KIIACC

Ne
n/
n

Tema ypoka

Koan4yecTBo 4acoB

Bcer
o e padoThl

KoHTposbHBbI

IpakTnyeckn
e padoThI

Jara
U3ydeHmust

JJeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsl

buonorus B
CUCTEME HaAyK

04.09.202
4

bubmunoreka LIOK
https://m.edso0.ru/863e6122https://m.edso0.ru/863e63
2a

MeTtoabl mo3HaHUI
YKUBOU MPHUPO/IBI.
[IpakTnueckas
pabora Ne 1
«Hcnonp30Banue
Pa3IUYHBIX
METOJOB MpHU
W3y4eHUHN
OHOJIOrHYECKUX
00BEKTOBY

0.5

11.09.202
4

bubmuoreka IIOK https://m.edsoo.ru/863e6122

buonornueckue
CHCTEMBEI,
MPOLECCHI U UX
W3y4YCHHUE

18.09.202
4

but6mmoreka IIOK https://m.edsoo.ru/863e6564

XUMHUYECKHUH
COCTaB KJICTKH.
Bonau
MHHEPAJIBbHBIE COJIA

25.09.202
4

bubnuoreka ITOK https://m.edsoo.ru/863e674e

benakn. CocraB u

bubmuoreka IIOK https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
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CTpOCHHE OEJIKOB 02.10.202
4

depMEeHTBl —
OMOJIOTHYECKHE
KaTaanu3aTophl.
Jlaboparopuast
pabota Ne 1

6 «3yuenue 1 0.5 09.10.202 = bub6mumoteka [{OK https://m.edsoo.ru/863e6b72
KaTATUTUYECKOU 4

aKTUBHOCTH
dbepmeHTOB (Ha
pUMepe aMuIIa3bl
WJTU KaTajasbl)»

vy . 16.10.202

7 [ICBOAN 1 but6mmoreka [IOK https://m.edso00.ru/863e6870
JInnm et 4
H

8 YIJISHHOBRIC 1 23.10.202 @ bubmumoteka I{OK https://m.edsoo.ru/863e6d5¢c
KHUCIOTEL. ATD 4
Hctopust u meToast

9 M3Yy4YEHUs KIIETKHU. 1 30.10.202  bubmumoteka [1OK https://m.edsoo.ru/863e6e88
Knerounas teopus 4
Kierka xak

10 LIEJIOCTHAS KUBast 1 06.11.202
chcTEMa 4
Crpoenue
3YKaApUOTUIECKOMN bubnnorexa [IOK

11 ykap 1 0.5 13.11.202 https://m.edso0.ru/863e6ffOhttps://m.edsoo.ru/863e71
KJIETKH. 4 6c

JlaGopaTtopHas



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
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pabota Ne 2
«M3yuenue
CTPOCHHS KJIETOK
pacTeHui,
YKUBOTHBIX, TpPHOOB
1 OakTepuit o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenaparax
Y X OTIICAHHUE»

12 ObmeH BemwecTs 1 20.11.202 but6mmoreka IIOK https://m.edsoo.ru/863e766¢
WA METa00JIN3M

4
13 Porocues. 1 27.11.202  bubmmoreka I{OK https://m.edsoo.ru/863e7c98
XeMocHHTE3 4
14 HepreTieckii 1 04.12.202  Bubamnoreka LIOK https://m.edsoo.ru/863e7aae
oOMeH
4
Ku3HeHHbIA UK
KJIETKH. [lenenne
KJIETKU. MUTO3.
Jlaboparopuast
paborta Ne 3
15 1 0.5 11.12.202 but6mmoreka IIOK https://m.edsoo.ru/863e7dc4
«HaOmronenue 4

MHTO3a B KJIICTKax
KOHYHMKA KOPCIIKa
JIyKa Ha 'OTOBBIX

MHUKpOIpenaparax»



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
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Buocunres Oenka.
Peaknus

16 1 18.12.202 bubnuoreka ITOK https://m.edsoo.ru/863e796e
MaTpUYHOI'O 4
CHHTE3a
T — 25.12.202

17 PATCIIIA 1 > 0 bubnuoreka ITOK https://m.edsoo.ru/863e796e
OMOCHHTE3 OeliKa 4
Hexknerounsie

18 (hOpPMBI KUZHH — 1 15.01.202 bubnuoteka [{OK https://m.edsoo.ru/863e7540
BHPYCHI 5
dopmbl bubmmoreka [JOK

19 Pa3MHOXKCHHUS 1 22.01.202 | https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e83
OpraHu3MOB 5 le

20 Metios 1 29.01.202 bu6mmoteka LIOK https://m.edsoo.ru/863e7f4a

5

ObpazoBanue u
Pa3BUTHUC ITOJIOBBIX
KIICTOK.
Omo10TBOpEHHE.
JlaGopaTtopHas
paborta Ne 4
«3yuenue
CTPOEHHUS MOJIOBBIX

21 1 0.5 05.02.202 but6mmoreka [IOK https://m.edsoo.ru/863e81h6

5

KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

NuauBunyansHOe
22 pazBUTHE 1 12.02.202 bubnuoteka [{OK https://m.edsoo.ru/863e8436
OpraHU3MOB 5



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
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'enernka — Hayka

23 © 1 19.02.202 = bubamoreka I{OK https://m.edsoo.ru/863e86f2
HACJICICTBEHHOCTH c

1 UBMECHYHUBOCTH

3aKOHOMEPHOCTH
HacJeJ0BaHUs
24 IIPU3HAKOB. 1 26.02.202  bubmuoreka LIOK https://m.edsoo.ru/863e8878

MonorubpuaHoe 5

CKpEITUBaHHE

JurubpunHoe
CKpEeLIBaHUE.
3aKoH

25 1 05.03.202  bubmuoteka I{OK https://m.edsoo.ru/863e89a4
HE3aBHCHMOI'0 5

HaCJIeTOBaHUS
MPU3HAKOB

CuemienHoe
HaclleIoBaHHe
MPU3HAKOB.
JlaGopaTtopHas
paborta Ne 5
«3yuenue

26 pe3yIbTaTOB 1 0.5 12.03.202 bubmuoteka I{OK https://m.edsoo.ru/863e8c60
MOHOTUOPHUIAHOTO U S)

JTUTUOPUTHOTO
CKpEIIUBAHUS Y
npo30¢uisl Ha
TOTOBBIX
MHUKpOTIperaparax

27 ['eneruka nmoma. 1 bubnuoreka ITOK https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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Hacnenosanue 19.03.202
IIPU3HAKOB, 5
CIEIUICHHBIX C
TOJIOM

M3MeHYHBOCTb.
Henacnencreennas
N3MCHYHNBOCTB.
Jlaboparopuast
paborta Ne 6.
Nzyuenue

28 MOAU(DUKAITHOHHO 1 0.5 26.03.202 but6mmoreka [IOK https://m.edsoo.ru/863e8efe
W U3MEHYMBOCTH, 5

IIOCTPOEHUE
BapHALMOHHOIO
psna u
BapHalMOHHOU
KPUBOI»

Hacnencrsennas
W3MEHUYUBOCTb.
Jlaboparopuast
pabota Ne 7.
«AHanu3 myTanun
y 1po30(huibl HA
TOTOBBIX

29 1 0.5 02.04.202 = bubmuoteka I{OK https://m.edsoo.ru/863e8efe

5

MHUKpOTMpernaparax»»

30 ['enernka yenoBeka 1 09.04.202 but6mmoreka IIOK https://m.edsoo.ru/863e8d78
5

31 PesepBHbIil ypok. 1



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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O06006111EH1E IO 16.04.202
TeMe 5
«HacnencTBeHHOCT

b U U3BMCHYUBOCTH
OpraHnu3MoB»

C
32 CICKINTL KaK 1 23.04.202 bubmunoteka LIOK https://m.edso00.ru/863e9214
HayKa U MPOIecC

5
Metonasl u
TOCTUKCHHUS
33 CEJICKIIUH 1 14.05.202 = bubamoreka I{OK https://m.edsoo.ru/863e9214
pacTeHuii u S)
JKUBOTHBIX
buotexnonorus
34 KaK OoTpacib 1 21.05.202  bub6muoteka [1OK https://m.edsoo.ru/863e9336
MPOM3BOJICTBA S
OBIIEE KOJIMYECTBO
YACOB I10 34 0 4

I[TPOIT'PAMME
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11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero U3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIONHS U METOJIBI €€ M3YUCHHS 1 bubmmorexa [JOK
B 8 A 09.09.2024  https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTHS NPEACTaBICHUN 1 bu6muorexa [IOK
00 3BOJIOLIUN 16.09.2024 = https://m.eds00.ru/863e9570
but6mmoreka [IOK
3 MiricpoosotroLs 1 23.09.2024  https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
4 Taoputopmas pasora X | 1 05 BiGmrorexa LIOK
paTopHai p ) ' 30.09.2024  https://m.eds00.ru/863e99c6
«CpaBHeHHE BUIOB T10
MOP(}OIOrHUEeCKOMY KPUTEPHIOH
5 JIBrOKyIHe CUiTbl (3J1eMEHTapHBIC 1 bubmmoreka [JOK
(haKTOpHI) SBOTIOLNH 07.10.2024  https://m.edsoo.ru/863e9da4
N bu6mmoreka [IOK
0 Ecrecraennpiii otoop 1 ero popuet 1 14.10.2024  https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 bu6nuoreka [IOK
padora Ne 2 «Onmcanue ' 21.10.2024  https://m.edsoo.ru/863e9fde
MIPUCIIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCHUTEIIHLHOTO XapaKTepa
8 Hamnpasnenus u nmytu 1 28.10.2024  bubmuoteka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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https://m.edsoo.ru/863e9ed0
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MAaKpO3BOJIFOLIMHU https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOTIONAN 04.11.2024
10 Ucropus xu3Hu Ha 3emiie U METObI
e€ u3yyeHus 11.11.2024
11 I'nnoressl NPOUCXOKIACHUS KUZHU bu6muorexa [IOK
Ha 3emuie 18.11.2024  https://m.edsoo.ru/863ea5a6
12 PasButue xu3Hu Ha 3emiie o 3pam bubnmoreka [JOK
W IEpUOJIaM 02.12.2024 @ https://m.edsoo.ru/863eabbe
OCHOBHEBIE 3TAIIbl 3BOJOOIHUHN
PACTUTCIILHOTO U )KUBOTHOT'O MHpPaA.
13 [IpakTuueckast padora Ne 1 05 bubnmoreka [JOK
«M3y4eHre HCKOTIaeMBIX OCTaTKOB 09.12.2024  https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUIEKIIHSX »
14 CoBpeMeHHas cuctema bubmmoreka [JOK
OpPraHUYECKOTo MHpa 16.12.2024  https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YEJIOBEKa bubmuoteka [JOK
(aHTpOTIOTECHE3) 23.12.2024  https://m.edsoo.ru/863eac2c
16 JBroxymue cuitbl (paxTopsl) bu6nuoreka [IOK
aHTpOIIOreHE3a 13.01.2025  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJUHU BOJIOIUN
YeJIoBeKa 20.01.2025
18 UYenoBeyeckue pacsl U MPUPOIHBIE bu6nuoreka [IOK
aJanTaly 4e0BeKa 27.01.2025  https://m.edsoo.ru/863eaea2
PeseprubIil ypok. O600611eHIE IO
19 TeMe «BO3HUKHOBEHHE M PA3BUTHE 03.02.2025

JKA3HU Ha 3eMIie»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
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20 DKOJIOrus KaK HayKa 10.02.2025
91 Cpensl 00uTaHUS U DKOJIOTHICCKHE but6mmoreka [IOK
(bakTopbl 17.02.2025  https://m.edsoo.ru/863eafec
AOGuotnueckue GhaKkTopsbI.
Jlabopartopnast pabora Ne 3.
«Mopdonoruyeckne 0COOEHHOCTH
22 ACTECHHI U3 pa3HbIX MECT 0.5 bubmorexa I[JOK
P P ' 24.02.2025  https://m.edsoo.ru/863eb10e
oburtanusy. JlabopatopHas pabora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bubmunoreka LIOK
23 buornieckie dakTopet 03.03.2025  https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTePUCTUKU
nomyssiiuy. [IpakTudeckast padota
24 Ne 2 «HOHS%T IUIOTHOCTH 0.5 10.03.2025
TOMYJISILIME pa3HbIX BUJIOB
pacTeHui»
o5 Coo0riecTBa OpraHu3MOB — bubnmoreka [JOK
OnolLeHO3 17.03.2025 | https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnuoreka [JOK
(?KOCHCTEMBI) 24.03.2025  https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKa3aTeIIN SKOCHCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI bubmorexa [TOK
y PAMILIBL. 31.03.2025  https:/m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykieccust
28 [TpupoHbIE S5KOCUCTEMBI 07.04.2025
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 14.04.2025



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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30 buocdepa — rmobanpHas 1 bu6nuorexa LIOK
AKOcHUCTEMA 3eMIIN 21.04.2025  https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bu6nuoreka [IOK
ouochepsl 28.04.2025  https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Omochepe 3eminu 1 12.05.2025

33 CocyiiecTBoBaHUE TPUPOIBI U 1 bu6nuoreka [IOK
YeJI0BEUECTBA 19.05.2025 @ https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001ICHIE TEMBI

34 «Co0011ecTBa ¥ KOJIOTMUECKHE 1 96.05.2025
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOIT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



ﬂ,OKYMeHT noanuncaH 3HEKTp0HHOﬁ noanuncoblo.

JOKYMEHT NOJANUCAH DJIEKTPOHHOW NOANUCHIO
HOAJIUHHOCTD JOKYMEHTA INIOATBEPK/IEHA.

<o N IMPOBEPEHO B IIPOI'PAMME KPUIITOAPM.
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UspaTtennb: KasHayencTtBo Poccum, KasHaueincteo Poccuu, RU, r. Mocksa, BonbLioi
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