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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)KaHMs, pE3yJlbTaTOB OOydYeHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, MOJIOKCHHS 00 OOIIHMX HESIX U
NPUHIIAIIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obOmiero o6OpasoBanuss B Poccuiickoit ®enepanuu, a TakXKe TMOJOXKEHUS O
cnernuduke Ononoruy, e€ 3Ha4eHUH B MO3HAHUU >KUBOU MPUPOIBI U 00ecTIedeHUN
CYIIIECTBOBAHMsI YeIOBeUeCKoro odmiecTBa. COrjacHO Ha3BaHHBIM IMOJIOKECHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmMa 1o Ouosoruu ma€T MpeacTaBICHHE O IeNnax, 00 obmen
cTpareruu OOy4YeHUs, BOCHUTAHMS M PAa3BUTUS OOYYarOMIMXCS CpEACTBAMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJlep)KaHue, €ro CTPYKTYypy, paclpeneieHhue IO pasfeinaM H  TeMaMm,
PEKOMEHIYEMYIO TIOCIEA0BATEILHOCTh HU3YUYCHHUS yueOHOro MaTepuaia ¢ yu4E€Tom
MEXKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 0OpPa30BaTEIbHOTO
mpoliecca, BO3PACTHBIX OCOOCHHOCTEN 00YJarOIIXCS.

B mporpamme 1o OuosorMM TakKe YYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METallpeIMETHBIM H TPEAMETHBIM pe3yJIbTaTaM
oOydeHnss B (OPMUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIHHON
NEeATeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIMXCS TI0 OCBOCHHIO COJICP>KAHUS
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
OpPUEHTALMNA JTMYHOCTHU, SKOJOTHUYECKOTO MBILUICHUS, MPEJCTABICHUN O 3J0POBOM
oOpa3e Xu3HU M OEpEeKHBIM OTHOIIEHHWEM K OKPYXKAIOUIeH MpPUPOTHON cpere.
[TosTOMy Hapsny ¢ M3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPH, a TaKKe 3HaAHUU O
CTPOCHHMH KUBBIX CHCTEM PA3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAOLINX B
HUX TPOIECCOB B MporpamMme Mo OHOJOTHH yIEJIeHO BHUMaHHE HCIOJb30BaHUIO
NIOJTYYCHHBIX 3HAHUHN B MOBCEAHECBHOM KU3HM JIJISl PEUICHUS MPUKIIAIHBIX 33/1a4, B
TOM dYHCJe: TMPOPUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YeJIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJbTUPOBAHUSA, 000CHOBaHUS IKOJIOTHYECKU
[eJIeco00pa3HOro TMOBEACHUS B OKpYXKarolled MNpUpOAHON cpeae, aHaiu3a
BIIMSIHUSL XO3SHUCTBEHHOUM IESTEIHbHOCTH YeJIOBeKa Ha COCTOSHHE TPUPOIHBIX 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 TmpenanoyaraetT (HOpMHpPOBaHHE y  OOyYaromuxcs
CIIOCOOHOCTH aaliTUPOBATBCA K M3MEHEHHSIM JUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonorus Ha ypoBHe cpenHero oOmIero oOpa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obOecneunBaeT (HOPMUPOBAHUE Yy OOYYAIOIIUXCS MPEACTaBICHUU O
HAyYHOW KapTHHE MHpa, pacIupsieT U 00O0O0IIaeT 3HaHWS O KHBOW Ipupoje, eé
OTIIMYHUTEIFHBIX TMPHU3HAKAaX — YPOBHEBOW OpTaHWU3allMd M JBOJIONWH, CO3HAET
yCIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoabl, (HOPMHUPOBAHUA
(YHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
KHU3HHU, SKOJOTHUYECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIICHUS K KUBOH MPHUPOJIEC
Y YEJIOBEKY.

Bonbiioe 3nHauenne OMOIOTHS UMEET TaKkKe JJIsl PelIeHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  oomero  o0pa3oBaHUsA,  COIUANM3ALNU
oOyuaromuxcs. M3yuenue 6uonorun odecrednBaeT ycaoBHs i (OPMUPOBAHUS
WHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET HMHTETpallMd OMOJOTHMYECKHX 3HAHUH C
IPEJICTABICHUSMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHBIE MOJOKEHUS O MpeIHAa3HAYEHUH Y4eOHOTo MpeameTra
«buonorus» CcoCTaBUIM OCHOBY JUIS ONPEICICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHIO €T0 COJCp)KaHUS, TMPEACTABICHHOTO B Tporpamme IO
OHOJIOTHUH.

Ot0op conepxanusi yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE
OCYIIECTBJIEH C MO3UIHUN KyJIbTypOCOOOpPa3HOrO IMOAXO0/a, B COOTBETCTBUU C
KOTOPBIM OOYyYaloluecs: MOJDKHBI OCBOUTH 3HAHHS W YMEHUS, 3HAUMMBIC IS
dbopMupoBaHus OOImIEH KyJIbTYpHI, OMNPEICHSIONINE aJeKBaTHOE IIOBEICHUE
YeJioBeKa B OKpPY)KAloIIel MPUPOAHOI cpese, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HH M TIPAKTUYECKOM AesTtenpbHOCTH. Oco00€ MECTO B ITOW CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJEPKaHMs, KOTOPbIE CIy>KaT OCHOBOM sl (POPMUPOBAHUS
MPEACTABJIEHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa U
[IEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHW3allud
OMOJIOrMYeCcKOro 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
ABOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro mpeameta «bromorusy
BbIJIEJICHBI CIIEAYIOIINE COJiepKaTeNbHble TUHUM: «buonorus kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «KieTka kak Ouonoruueckas cucrema», «OpraHu3zm Kak
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Oouonoruueckas cucreMa», «CucTeMa M MHOToOOpa3ne OpPraHUuYecKOro MHUpPay,
«OBONIIOLMS KUBOU NPUPOJIB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[enp wu3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaicHue  OOYyYarOUIMMHUCSA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHM3alMi JKHUBBIX CHCTEM pa3HOTO paHra W NOpUOOpeTeHHuEe YMEHUMH
UCIIONIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JIEHCTBUH B OTHOUICHHH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

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

OCBOEHHE OOYYaIOIIUMHUCS CHUCTEMbl 3HAHUH O OHOJOTHYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIaxX, CIyKAIIUX OCHOBOU
Uist (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpA, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSX >KMBBIX
CHUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIAAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
VCCIICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHue y OOYyYarOIIMXCS TO3HABATENBHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CHOCOOHOCTEW B MPOIECCE aHajiu3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, WJEH U TOJXOJOB K M3YyUYEHUIO JKUBBIX CHUCTEM
Pa3HOI0 ypOBHS OpraHU3aLUY;

CTaHOBJIEHHME Yy oOOywaroummxcs oOmeil KyapTyphl, (YHKIIMOHAIBHON
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBACHSITHh U OLICHUBATH SIBJICHUSI OKPYKAIOILIETO
MHpa XKWBOW MPUPOABI HA OCHOBAHMM 3HAHUN W ONBITA, IOJYYEHHBIX MpHU
U3y4eHUU OMOJIOTUY;

dopMupoBaHre y OOYYAIOIIMUXCS YMEHHH WILIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTUUYECKON MAEATEIbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM >KHUBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMIOICHUS STHYECKIX
HOPM IIPU MIPOBEICHUHN OMOJIOTMYECKUX HCCIIE0BaHU;

OCO3HAHHE IEHHOCTHM OWMOJOTMYECKHX 3HAHUW J TOBBIMICHUS YPOBHSA
HKOJIOTHYECKOMN KYJIbTYpBI, AJ11 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEHEBHOM KU3HU JIJISI
OLICHKHU MOCJEACTBUN CBOEH JIESITEIBHOCTH 110 OTHOLICHUIO K OKPYXKAIOLIEN Cpee,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIIOJEHHE Mep MNPO(QUIAKTUKU
3a00s1eBaHUM.

B cucreme cpeanero obmiero ob6pazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCSI OOs3aTENbHBIM yUE€OHBIM MPEIMETOM, BXOSIIUM B
COCTaB IMpeaMeTHOM 06acTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.
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Jlst m3ydenusi Onoaoruy Ha 6a30BOM yPOBHE CPEIHETO 001Iero 00pa3oBaHus
otBoauTcs 68 dacoB: B 10 kmacce — 34 gaca (1 gac B Henmemo), B 11 kimacce — 34
yaca (1 gac B Hefento).
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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, S3CTETUKON U MPaBOM.
Ponp Ouonmoruum B (OPMUPOBAHHWM COBPEMEHHOM HAy4yHON KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM IPUPOABI (HAOIIOAEHUE, SIKCIIEPUMEHT, ONTUCAHUE,
U3MepeHue, KilacCUpUKalMs, MOJAEIUPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX ).

JdemoHncTpanun:

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

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS KUBOU MPUPOIBI.

JlaGopaTopHble U NpaKTHYECKHEe PadOThI:

[Tpaktnueckast pabotaNe 1. «lcmonb3oBaHuE pa3IUYHBIX METOIOB NpU
U3Y4YEeHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3alMs.

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

CpoiicTBa 6MOCKCTEM M X pa3HOOOpas3ne. Y POBHHU OpPraHU3alUNd OMOCUCTEM:
MOJIEKYJISAPHBIM, KJIETOYHBIM, TKAaHEBBbIM, OPraHWU3MEHHBIM, NOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKHUH ), OMOChEpHBII.

JdemoHncTpanuu:

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

Oo6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMu4yecKuii COCTAB U CTPOEHHUE KJIETKH.

XHWMUYECKUI COCTAaB KIETKH. XUMHUYECKUE DBJIEMEHTBI: 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.
Hezamenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. 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:
aKTUBHBIM 1eHTp, cyOcTpaTHas cnenupuuHocTb. KodepmeHntsl. BuTaMuHbL.
Otinuust pepMEHTOB OT HEOPraHUUYECKUX KaTaJIN3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCHupud03a),
aucaxapuiipl - (caxaposa, JaKTO3a) MW IoJMcaxapuiabl (Kpaxmall, TIJIUKOIEH,
HesuTos03a). buonornueckue GyHKIUU YriIeBOJIOB.

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 Qynkuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buasl PHK. AT®: ctpoenune u hyHKIIMH.

[{uTosnorus — Hayka o kinerke. Knerounas Teopus — npuMep B3auMOJEUCTBUSA
uael u (akToB B HAYYHOM MO3HAHUU. MeTo1bl U3yUeHUs KIETKH.

Knerka kak memoctHas >xuBas cuctema. OOmiye MNpU3HAKH KIETOK:
3aMKHyTasi HapykHas mMemOpana, monekyinbsl JIHK kak renermyeckuil ammapar,
CUCTEMA CHHTE3a OeIKa.

Tunsl KIETOK: »yKapuoTHueckas U Ipokapuornuyeckas. (OcoOeHHOCTH
CTpOeHHs MpokapuoTHueckor kieTku. Kierounas crtenka Oaktepuil. CtpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJWYUSA PACTUTEIBHOM, >XUBOTHOU U
TPUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX
dbyukiuu. [InasmaTnyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounbl. OmHomeMOpaHHbie opraHowabl kieTku: JIIC, ammapar I'onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOWIbl KJIETKW: MHUTOXOHIPHUH, IUIACTUJBI.
[IpoucxoxjieHne MUTOXOHJApUH W Tiactua. Bunbl mactun. HememOpanHbIe
OpraHoubl KIETKU: PUOOCOMBI, KIJIETOYHBIM LIEHTp, LEHTPHUOIH, PECHUUKH,
KIyTUKA. QyHKIIUM OPraHOMI0B KJIETKU. 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. lllBann, 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.

Tabmuuel n cxemsl: «llepuoanueckas TabnMIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObIY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenne pepmentay, «Hyxnennosrie kuciotel. JJHK», «Ctpoenune monekynbl
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AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOeHUEe KUBOTHOU KIETKWY,
«CTpoeHre pacTUTENbHOM KIETKW», «CTpoeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE i IPOBEACHHUS
HAOIOICHUH, W3MEpEeHUil, HSKCIEPUMEHTOB, MHKpPOIpEnapaThl pPACTUTEIbHBIX,
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 OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M ux
OIIMCaHUE».

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BemecTB, Wi MeTa0ou3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JTUCCUMUJTISTINS (SHEPTeTHUECKHi OOMEH) — JB€ CTOPOHBI EIMHOTO IIpoliecca
meTtabonmu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB W HHEPrHH B MOHHUMAHUU
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
dborocunTe3a. DPhekTUBHOCTL (HhOTOCHHTE3a. 3HAUeHHUE (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, BBbIJIEICHUE U
aKKyMYJIMpPOBAHHE DSHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukomus. bpoxkenne m ero Buabl. KucimopoaHoe OKHUCIEHHE, WM KJIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunmmpoBaHue. OddekTuBHOCTH
HHEPreTUYECKOTro OOMeHa.

Peakuun wmatpuyHoro cuHTte3a. [enernueckas wuHdpopmanus u JIHK.
Peanmuzanus renerndeckod mHOpMaMM B KieTKe. [ €HETHYECKHl KOJ M €ro
cBoiictBa. Tpanckpunims — Matpuunblii cuate3 PHK. Tpancisius — 6uocunres
Oenka. Otambl TpaHciusauuu. KomupoBanue ammuokucior. Pons pubocom B
onocuHTe3e 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,
«QHepreTuueckuil oOMen», «Xnoporact», «Porocunresy, «Ctpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHbIM 1k Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK wm Tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHHne KIETKN», Mojenb 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
cunteda JIHK. Ctpoenune xpomocomM. XpOMOCOMHBIM HabOp — KapUOTHIIL
JluniouaHbI W TAlUIOMIHBIA  XPOMOCOMHBIE  HAOOphL.  XPOMATHIBI.
[{uTonornuyeckue OCHOBBI PA3MHOKEHHMS W  WHIWBHUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetku — muto3. Craauu mutoza. IIpouecchl, npoucxonsiiyre Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYECKUA CMBICT MUTO34.

[Tporpammupyemas rubesb KJIETKU — arnomnTos.

®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAIBOE, IIOYKOBAaHUE OJHO- W MHOIOKJIETOYHBIX,
CropooOpa3oBaHue, BETETAaTUBHOE pa3MHOKEHHE. VICKycCTBEHHOE KJIOHHPOBAHHE
OPTaHU3MOB, €r0 3HAYEHHUE JIJISI CEJIEKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Ctanuu Mmeio3a. IIporecchl, Npoucxoasdiine Ha CTaausix Menosa.
[loBenenne xpomocoM B Menosze. KpoccuHrosep. buonormyeckuit cmbIcil 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.
OcoOeHHOCTH CTpPOEHUsl SAWLEKIETOK U CHepMaro3ouaoB. OmioJ0TBOpEHHUE.
[TapTenorenes.

WunuBuayanbHoe pa3BuTHe  (OHTOreHe3). OMOpUOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, ractpyisius, opraHorene3. [loctamOpuonanbHOEe pazButhe. TUIbI
MOCTAIMOPHOHAIBPHOTO 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.

JdemoHncTpanuu:

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

O6opynoBanue: MUKPOCKOTI, MHUKpONpenapaTsl «CnepmaTto3ouapl
MJIEKOIIUTAIOLIETO», «SIHIIeKIeTKa MIIEKONUTAoWEroy», «KapuoknHes B KieTkax
KOpElIKa JIyKa», MarHuTHas MoJeJib-aniuiukanus «J/legenue KIeTKku», MoJielb
JHK, 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 TOJIOBHIX KJIETOK Ha
FOTOBBIX MUKPOIIPENapaTax».

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. MeTonapl TeHeTUKH (THOPUIOIOTHUYECKH,
HUTOIN€HETUYECKUH, MOJEKYISIpHO-TeHEeTU4YeCKUii). (OCHOBHBIE TI'€HETHUYECKHUE
NOHATHS. ['eHeTHYecKass CHMBOJIMKA, UCTIOJIb3yEeMasl B CXeMaX CKPEIIMBAaHUI.

3aKOHOMEpPHOCTH HAacJeI0BaHUsl MPU3HAKOB, YCTAHOBIICHHbIE ['. Menaenem.
MonorubpuaHoe CKpelmmBaHue. 3aKoH eIUHO-00paszusi THOPUIOB TEPBOTO
nokoneHus. IIpaBuno gomMuHUpOBaHMsS. 3aKOH paCIICIUICHHUS TPU3HAKOB.
['unoresa yuctotel ramer. [1oHOE M HENOJIHOE TIOMUHUPOBAHUE.

JuruOpugHoe  CKpelllMBaHWe. 3aKOH  HE3aBHUCUMOIO  HaclieJOBaHUs
npu3HakoB.  LluToreHeTnueckue - OCHOBbI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoab30BaHne aHAIM3UPYIONIETO CKPEIIUBAHUS
JUIsL OIPEICJICHHS] TeHOTHIA OCOOMU.

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

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. [ eHEeTHUEeCKue KapThl.
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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 MPU3HAKK M MX
HopMa peakinu. CBolicTBa MOAMGMUKAIIMOHHON 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, OJIM3HEIOBEIN, [IMTOT€HETHUCCKHUM, OMOXUMHUYIECKHMA,
MOJIEKYJISIPHO-T€HETUUECKUIA. CoBpeMeHHOe ONpeeICHUE F€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1I1P-ananu3a. HacnenctBennble 3a0ojieBaHMs 4YEIOBEKAa: TI'CHHBIE OOJIC3HH,
OOJIe3HN C HACJIEACTBEHHOW MPEIPaCIoIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue W TreHepaTuBHbIE MyTauuu. CTBOJOBbIE KIETKU. [IpuHUMMBI
310pOBOT0 00pasa KU3HH, JUATHOCTUKU, MPO(PHIAKTUKYU U JICUSHUS] TEHETUYECKUX
OoJsie3Hel. MeauKko-TeHeTHYeCKOoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKOU
TCHETHUKH B MPEIOTBPAICHUH U JICUSHUH TeHETHUYCCKUX 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
IUATOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUVICHUSI W €ro ILHUTOreHEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpeIMBaHUE,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIHOTO  CKpelIuMBaHHs»,  «Mehosy,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOBY», «l'€HeThueckue KapThl PACTCHUH,
KUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CLHEIUIEHHOrO C mnonom», «KapuoTumel 4elnoBeKa UM KUBOTHBIX», «Buael
U3MEHYUBOCTHY, «MoaudukanmonHas HU3MEHUYHMBOCTHY, «HacnmemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHas U3MEHYUBOCThHY.

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 H MpaKTHYECKHE Pa0OThI:

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

JlabopaTtopHas paborta Ne 6. «M3yueHne MoauUKAITMOHHOW W3MEHUYUBOCTH,
IIOCTPOCHHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHOW KPUBO.

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 U JTIOMECTUKALMS.
Yuyenue H. W. BaBwimoBa 0 T1eHTpaXx TNPOUCXOXKICHUS U MHOT000Opa3us
KYJbTYPHBIX pacTeHUM. LIeHTphl MPOUCXOKIEHUS JOMANIHUX XKUBOTHBIX. CopT,
I0pOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MaccoBblif 1 MHAUBUAYAIbHBINA OTOOPHI B
CEJIEKIIMM pPacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biM3kopoACTBEHHOE
ckpenuBanue — WHOpuauHT. Ywmcras nuHug. CKpemMBaHUE YHCTHIX JIMHUU.
['eteposuc, wnu rudpunnHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanéunas rtuOpuau3anuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYYEHHE TOJHIUIOUIOB. JIOCTMIKEHHSI CENEeKUMU pAacTeHUH, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHosoruss kak orpacib NpPoU3BOJCTBA. ['eHHas WHXKEHEepHs. ITarllbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kiietounble KynbTypbl. MUKPOKJIOHAIIBHOE Pa3MHOKEHHE PACTECHUM.
KiloHnpoBaHWE BBICOKONIPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue U dtudyeckue  npoodimempl. MO - reHeruuecku
MO (ULIIMPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. BaBuios, U. B. Muuypun, I'. JI. Kapneuenko, M. @.
MBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOMCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Illopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «Otnanénas rudpuauzanus», «Padotel akagemuka M. ©. BanoBay,
«Ilomunnougus», «OObekThl OuoTexHONOTHNY, «KileTouHble KyIbTYpHl U
KJIOHHpOBaHKe», « KOHCTpyHpOBaHHUE 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 DPACTEHHH MU
KUBOTHBIX (Ha CEJIEKIIIOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOpuUIO
arpOyYHHBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KJTACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[IpennoceulIku BO3HUKHOBEHUS SBOJIOLUOHHOW TEOPUU. ODBOJIFOLHUOHHAS
Teopust U €€ MecTo B OMONOrUU. BiusiHue 3BOJIIOIMOHHONW TEOPUU HA Pa3BUTHE
OHMOJIOTUU U APYTHUX HaYK.

CBuzerensctBa HBOMONMU. [lameoHTOMOrMYECKHE: IOCIIEI0BATEIbHOCTD
NOSIBJICHUS BHUJIOB B MMAJICOHTOJIOTMUECKOW JIETOMHUCH, MEPEXOIHbIE (HOPMBI.
buoreorpadguyeckue: cxoacTBO U pazianune payH u Gaop MaTepuKoOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pa3iauuus SMOPUOHOB pa3HbIX BUJOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIApHO-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 W3MEHUYMBOCTb,
O0opb0a 3a CyIlecCTBOBaHKE, €CTECTBEHHBIN OTOOD).

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

Mukpossomonus. [lomynsanns Kkak equHULA BUAA U IBOJIIOLHAH.

JBuxymire cuibl ((hakTopbl) SBONIONUHM BHIOB B IpHUpoJie. MyTallMOHHBIHI
npoliecc U KOMOWHATUBHAs W3MEHYMBOCTH. [lomynsliMOHHBIE BOJHBI U Jpeild
reHoB. V301U 1 MATpanus.

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

[Tpucnoco0neHHOCTh OpPraHU3MOB KAk pe3yjibTaT 3BOIoUHU. [Ipumepsl
PUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UAUO-aAaNTaI|H.

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

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

[IpoucxoxeHne OT HeClelHaIu3upOBAHHBIX MpeakoB. [Iporpeccupyromas
crienranu3anvs. AganTuBHas paavanus.

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 oprannueckoro Mupa Ha 3emsey, «3apoAbIlu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyuiectBoBanue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue cCOpToB pacTeHHI,
«MHoroobpaszue  nopon  KUBOTHbIX»,  «llomymsaumm»,  «MyTraunoHHas
U3MEHUYHUBOCTBY, «Apomopdo3b», «nunoamantamumny, «OO0mas nereHepamus»,
«/IBmKkymue cunsl 3BoonMm», «Kapra-cxema wapuipyra nyremecTBus 4.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpuCrocoOIEHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHE.

ObopynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpACKH,
HAa0Op IUIOMOB U ceMsiH, Kosuiekiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOJIEHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBbIE HAIPABIEHUS IBOJIIOIUNY, 00BEMHAS MOEIb
«CTpO€HrE rOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduueckas kapra wmupa, Koiekuus «DopMbl COXPaHHOCTH
VCKONAEMbIX JKMBOTHBIX M pacTeHui», wmonenb ammumkanus «llepexpécr
XpOMOCOM», BJaxHble Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Burtue
JATYUIKW», MUKponpenapat «Jpo3zoduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTHYECKOMY
KPUTEPUIO».

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

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

JloHaydHble TPEACTABICHHUS O 3apOXKICHUM >KU3HU. HaydHble TMNOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
3BOJIIOLIMA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHepUMEHTAIBHOE MMOATBEPKICHUE XUMHUECKON 3BOJIIOIMU. HavyanbHble 3Tarbl
ouonoruueckoi ssomouuu. I'unoresa PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKJIETKH. lIepBble KIETKH M HMX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emie mo 3paMm u nepuoaam. Kartapxeil. Apxeickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa W €€ 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 M 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.

DBOJIOLHS Ye0BEKA. AHTPONOJIOTHs Kak Hayka. PazButue npeacraBieHui o
IMPOUCXOXKJIEHUHU YeJoBeKa. MeToasl u3ydeHusl aHTpororeHesa. CXoicTBa u
pasnuyus 4elioBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHNE YEIOBEKa.

JBwxkymue  cuibl  (pakrtopsl) — aHTpomnoreHne3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbIH 0TOOp. OOuIecTBeHHbI 00pa3  KU3HH,
U3FOTOBJICHUE OPYAUI TPyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU SBOJIOLMU YEJIOBEKA: aBCTpalIoNuTeku, Yenosek
yMenbi, YenoBek mnpsaMoxonsuuyi, YenoBek HeaHACPTAIbCKUM, YenoBek
pa3ymHblii. Haxonku mcKOmaembIX OCTaTKOB, BpeMsl CYIIECTBOBAaHHUS, 00IacTb
pacrnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

YenoBeueckne pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BPONEOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUalIbHAsI),  MOHTOJOUIHAS
(a3maTcko-amepukaHnckasi).  UepTbl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHUSA. EIMHCTBO 4YeIOBEYECKHX pac.
Kpurtuka pacusma.

JdemoHcTpanuu:

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

Tabmuupel u cxembl: «Bo3nukHoBeHHne CoJHEYHOM CHCTEMEBI», «Pa3ButHe
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIIETKay,
«IIpokapuoTnueckass kierka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOro MHUPaAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJOBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBeYeCKHEe pachy.

O6opynoBanue:  mynsixu  «lIpoucxoxnenue  yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CJICTIKH WIIU
U300paKeHHUsI KaMEHHBIX OpPYAHM MEepBOOBITHOIO YENOBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebia), TEOXpOHOJIOTHYEcKass Tabnuma, Kouiekiusa «Dopmbl
COXPAHHOCTH MCKOMAEMbIX KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckas padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJJIEKITUSIX).
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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
UCCJIEI0OBAHMN. 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:
KOHKYPEHILIUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepauus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HeUTpaiu3M. 3HaueHHEe OWOTHMYECKUX B3aUMOJEUCTBUM Il CYIIECTBOBaHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIIECTBAX.

OKOJOTMYeCKHe XapaKTepUCTUKH momyssiuu. (OCHOBHBIE TOKa3aTelu
HOMYJSLUKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTH, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ peryJssius.

JdemoHncTpanuu:

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

Tabmumpl u cxemsl: kapTa «[Ipuponnsie 30ub1 3emun», «Cpeapl oOUTaHUA
opranu3moB», «®Poronepuoansm», «llomymsmuny, «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISUUU HHDY30puu-Tyhenbkuy, « lumieBsie nemm».

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorndeckne 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOMTAHUS.

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.

CooOmiecTBO opranu3smMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BUIOBa,
POCTPAaHCTBEHHAs, Tpoduueckass (muienas). Buasl-momunantsel. CBsizu B
OHUOILIEHO3E.

Dkoyoruyeckne cuctembl (dkocuctembl). [loHsTHe 00 »sKocucTemMe W
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMbI: MPOAYLEHTHI,
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KOHCYMEHTBI, peaylieHTbl. KpyroBopoT BEIIECTB U MOTOK 3HEPTUU B HIKOCHCTEME.
Tpoduueckue (mumieBbie) YPOBHM SKOCHUCTeMbI. [IMIleBble 1€MW U CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMbI: Ouomacca, NPOAYKIHUA. DKOJIOTHYECKUE
nupamMuibl:  MPOIYKLUMHU, YHUCIEHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOMYHBOCTD, CAMOpETyIIsLusl, pazsutue. 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 3KOocucTeM. CoxpaHeHHe
OMOJIOTHMYECKOT0 pa3HOOOpa3us Ha 3emIie.

Yuenue B. U. Bepnaackoro o 6uocdepe. ['paHuiibl, coctraB u CTpyKTypa
ouocdeprl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH OHochepbl Kak
rI100aNpHOM 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.

CocymiecTBoBaHME MPUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHooOpaszusi Kak OCHOBa yCTOMUYMBOCTH Ouocdeprl. OCHOBA paIrmoOHAILHOTO
yOpPABJICHUS MPUPOJHBIMU pEecypcaMd M MX HUCHodb30BaHue. JlocTuKeHus
OMOJIOTHMU 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
AHTPONIOTEHHBIC  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 cTpykrypa Ouocheps»,
«Pacnpoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi»,
«KpyroBopot yrinepoaa B 6uocdepe», «kKpyroBopot azota B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PacTtutenbHble coo0IIeCTBaY, KoJeKINH «buorieHo3y, «Bpeaurenu BakHEHIIMX
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
PaCTeHUN 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 TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType NMYHOCTHBIX pPE3yIbTATOB OCBOEHUS mpenmera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE. OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
rpakXJaHCKON MJAECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpEACICHUI0, HAJIMYWe€ MOTHUBAIlMU K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHHMX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX I[CHHOCTEH W HMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, MPHUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa3oBaHMs, HAJIMYME OKOJOTHMYECKOrO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH IICJIM M CTPOUTD KU3HESHHBIC TIJIaHBI.

JIndHOCTHBIE PE3ynbTAaThl OCBOEHHUS MpeaMeTa «bHOorus JOCTUTarOTCS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHHOCTH B COOTBETCTBHH C
TPAJAULIMOHHBIMU POCCUMCKMMHU COLUOKYJIbTYPHBIMU, UCTOPUUECKUMH U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUJIaMU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpAa3BUTHUsI, pPAa3BUTHUS BHYTPEHHEW MO3WUIMU JIMYHOCTH, IIATPUOTU3MA,
YBOXKEHHUS K 3aKOHY WM IMPABOMOPSAKY, YEJIOBEKY TPY/Ja U CTApIIEMy IOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPpAAULMSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon denepanuu, MpUpPOIE U
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
JIOJDKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIINM, TIO3UTHUBHBIX BHYTPEHHHMX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIIbITA M OMbITA JESATEIBHOCTH B MPOLECCE PeaM3ali OCHOBHBIX HaIlPaBJICHUN
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTHU:

1)rpamaaHcKoro BOCIUTAHUSA:

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 NEATENbHOCTH TMpPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

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

TOTOBHOCTh K COTPYJAHHUYECTBY B TMPOILIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HUCCJIEAOBATEIbCKUX 3a7a4, YBAXKUTEIbHOIO
OTHOILIEHUSI K MHEHMIO OIIMOHEHTOB NpHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTMUYECKOT0 COJEPKaHUS;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOM JESITEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOopMUPOBAHHOCTD poccuiickoi rpaXKIaHCKOMN UJIEHTUYHOCTH,
NaTpUOTU3MA, YBAKEHUS K CBOEMY HApOJ]ly, YyBCTBa OTBETCTBEHHOCTH TNEpel
Ponuuou, ropmoctn 3a cBOM Kpal, CBOO PoauHy, CBOM A3BIK M KYJBTYpY,
IPOLJIOE U HACTOSIIIEE MHOMOHALIMOHAILHOTO HapoJa Poccuu;

[EHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIIEIUIO U MaMITHUKAM IPUPOJIbI,
JNOCTHXKEeHUsIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, 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;

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

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh 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/CUCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

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

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

NMOHMMAHUE W peanu3anus 370pOBOTO U Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJ U HOPM,
cOQJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

MOHMMAaHUE TIEHHOCTH TPAaBWI WHIWBHAYATHbHOTO M  KOJUIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYallUIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

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

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTD K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYA0II00uE;

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

UHTEpEC K pa3inyHbIM chepaMm mpodeccrnoHaNIbHON e TENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun ©W  peaanu30BBIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbI;

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

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

HKOJIOTHYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBAHMS;

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

OCO3HaHUE TriI00aJbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTed 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);



,ﬂ,OKYMEHT noanncaH 3I'IeKTpOHH0171 noanucbio.

AKTUBHOE  HEMNPUITUE JIEWCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE IPOrHO3MPOBATh HEOJIArONpUATHBIE SKOJOTMYECKUE
IIOCJIEICTBHS PEANIPUHUMAEMBIX JEHCTBUN U IPENOTBPALIATh UX;

HaJIM4KUE PA3BUTOIO KOJIOIMYECKOTO MBIIUICHHS], YKOJIOTUYECKOM 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 KYyJBTYPbl KaK CpEACTBa
B3aMMOJICHCTBUS MEK Y JIFOAbMH U MIO3HAHUS MUDA;

NOHMMaHUE crneuuUuKy OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPEJCTaBICHUsS. 00 OKPYXAlOUIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, 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  pellaTb PECypCHble  IPOOJIEMBI  pa3BUTHUSA
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 IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
NOBBIIICHUST OOWIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAIBHOM T'PaMOTHOCTH OOydaromuxcs, GopMupyeMoin
IpU U3Y4eHUH OUOJIOTHY;

IIOHMMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHWsS MJI1 aHalu3a H
OOBSICHEHUS ABJICHUN OKPYXKAIOLIETO MUpPa U MPOUCXOIANINX B HEM M3MEHEHHIA,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAy4HbIX (AKTOB HU
MMEIOIINXCSA JaHHBIX C LIEJIBI0 TIOJyYECHHsI IOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHME LIEHHOCTH HAyYHOU JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIANBUAYAIBHO U B TPYIIIE;



,ﬂ,OKYMEHT noanncaH 3I'IeKTpOHH0171 noanucbio.

TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHnI0, K AaKTUBHOMY IOJyYEHHUIO HOBBIX 3HAaHUM MO OHONOTHH B
COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ylbTaThl OCBOEHHUS yueOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YWMbIEe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyYaAIOLIUXCA
MEXIUCUUIUTMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTpPaXKArOIINe
LEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEHUPUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrHUs, SIBJICHHUE, MPolLiece,
CUCTEMa, Hay4YHbIM (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCIIEJIOBaHME,  HAONIOIEHHWE, U3MEpPEHHe,  OKCIEPUMEHT U  JAPYTux),
yHUBEpCalbHble Yy4yeOHbIE JAEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

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

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

MertanpenMeTHble Pe3yJbTaThl OCBOCHMSI MPOrPaMMbl CPEIHEr0 OOIIETo
00pa3oBaHMs TOKHBI OTPAKATh:

OBnaneHue YHHUBEPCATbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
AefCTBUSIMM:

1)0a30Bble JIOrHYecKue 1eHCTBUA:

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

WCIIOJIB30BaTh TPU OCBOCHHUHM 3HAHWK TPUEMBI JIOTUYECKOTO MBINIJICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUKA, O00OIICHUS ), PACKPBIBATh CMBICI
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpPHbIC NMPU3HAKHU, YCTAHABIMBATH
CBSI3U C JIPYTUMH MOHSATUSAMH );

OTIpENIETIATh IEJN JEeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
JOCTHKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

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

CTPOUTH JIOTHYECKUE pPACCYKIEHUS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPUBAEMBIX
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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TaKK€  TMPOTUBOPEUMU  Pa3HOTO  poOjAa,  BBIIBICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX UCTOYHUKAX;

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

BHOCHTb KOPPEKTHBBI B ACSITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJI5IM, OLICHUBATh PUCKU TIOCIICJICTBUN 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 Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBBIKAMHM  pa3pelieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENLHOMY MOUCKY METOJIOB PELIEHUs TPAKTUYECKUX 33]1a4, MPUMEHEHHIO
pa3TUYHBIX METOJIOB MTO3HAHUS,

UCIIONIb30BaTh pPa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalNH, MPEoOPa30BaHUIO M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYaIUSX, B TOM YHCJIE IIPU CO3aHUH YYEOHBIX U COLUATBHBIX TPOEKTOB;

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

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaIIUSIX;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOIUTh apryMEeHThl AJii J0Ka3aTeabCTBa
CBOUMX YTBEPXKICHUI, 3a1aBaTh TapaMEeTPhl 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
JEeNUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

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

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJIEH, TPEJIaratb OPUTHHAIBHBIC TOIXOJbI M PEHICHUs,
CTaBUTH MPOOJEMBI U 33/1a4H, AOMYCKAIOIINE AIbT€PHATUBHBIE 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 MHTepHeTe), aHammM3upoBaTh
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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 JJISI 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-CUMBOJHMYECKHE  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 OOCYX)IaeMoil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS MpeiaraeMon
3aJ]a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHUKOB
JMajora Wik JUCKYCCHH);

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 JIOJEH, 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 WHAMBUIYAJTIbHON
paboThI MPH PEIICHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOIEHCTBUS MPU PEIICHUH YUeOHOU 3a/1auu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIMX
MHTEPECOB M BO3MOXKHOCTEH 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 KadyeCTBO CBOEr0 BKJAJAa M KaXKIOTO y4YaCTHHMKA KOMAHIBI B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

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

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSIBIIATH 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 (POPMYIUPOBATH COOCTBEHHBIE 3a7a4l 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 JTMYHBIX MPEANOYTEHUH;

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

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbBIX O0JacTAX 3HAHWM, TOCTOSHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBII YPOBEHD.

2)CaMOKOHTPOJIb:

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

BJaJeTh  HAaBBIKAMU  [IO3HABATEIbHONW  peduieKCuM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHCTBHM M MBICIUTEIBHBIX TNPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedIeKCUU JI OLIEHKH CUTYyalluu, 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)npuHsATHE CeOS U APYrUX:

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 MUP 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
npeoOpa30BaHUI0 3HAHUM, BUbI ACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHbIX y4E€OHBIX CHUTyalUsAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouosoruei. B mporpamme mpenmMeTHbie
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
3apyOeKHBIX 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
HHEPrUM), TOMEOCTa3 (CaMOpEryJysiliys), YPOBHEBAs OpPraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCIPOU3BEAEHHUE (PENPOAYKIIHS ), HACAEACTBEHHOCTh, U3BMEHUYHUBOCTD, POCT U
pPa3BUTHE;

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

YMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUMN, OpraHu3alys W TIpPOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJYy HCCIEIYEMbIMU BEIMYUHAMH, OOBSICHEHHE IOJYyYEHHBIX
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pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSATHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MTOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEILECTB U MPEBpALICHUS dHEPIUU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M HHEPreTMYecKoro oOMeHa, XEMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHUSA, PA3MHOXEHHUS, WHIMBUAYAJbHOIO Pa3BUTUA OpraHh3Ma
(oHTOTEHER);

yMEHUE MPUMEHATh MOJyYEeHHbIE 3HAHUS ISl OOBACHEHHS] OMOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUM, Il NPUHATHS NPAKTUYECKUX PELICHUU B IOBCEAHEBHOU
KU3HU C IeNplo obecriedyeHus O€30MacHOCTH CBOETO 3I0POBbsi U 30POBbS
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM T'PaMOTHOTO TIOBEACHUS B OKPY KaloIen
OPUPOAHON cpeze, MOHMMaHue HEOoOXOAMMOCTH UCIOJIb30BaHUSL JOCTHUXKEHUN
COBPEMEHHOMU ouonoru " OMOTEXHOJIOTHIA Uil  PalMOHAIBHOTO
IPUPOAOIIOIb30BAHNS;

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 MpPaKTUYECKHE pPaOOTHI, COOIIOIATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKHM OLEHUBATb U HHTEPHPETUPOBATH HUHGMOPMAIUIO
OMOJIOTUYECKOTO  COJEP KAaHMsI, BKIIOYAIONIYIO I[ICEBJIOHAYYHbIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(OPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILEHUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX HMCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN amnmapar OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOTO mpeamera «buomorus» 6 11
KJacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OUOJOTUU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OpPMHUPOBAHHM COBPEMEHHOH €CTECTBEHHO-
HAayYHOM KapTHHbBI MHpPAa M HAyYHOI'O MHPOBO33PEHHS, O BKIIAJIE€ POCCUUCKHX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
rPaMOTHOCTH Y€JIOBEKA JJISl PEIICHUS KU3HEHHBIX 33/1a4;

YMEHUE PACKpPbIBATh COJEpXKaHUE OUOJIOTMYECKUX TEPMUHOB M TMOHSATHUM:
BUJI, TIOIYJIALNSA, TeHO(OHA, 3BOTIONUS, ABIKYIINE CUIIBI ((DaKTOPBI) IBOJIIOLNH,
IPUCIIOCOOTICHHOCTh OPraHU3MOB, BHI000pa30BaHHUE, SKOJIOTHUECKHE (PaKTOPHI,
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IKOCHCTEMa, TMPOIAYLEHTbI, KOHCYMEHTBHI, PpEIYLEHThl, LENU MHUTAHUA,
AKOJIOTHYECKas MpamMua, OMoreonenos, 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 aBomoruu 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  HOKCIIEPUMEHTa,  BBIABIDKEHHWE  THIOTE3bl,  BBISABICHUE
3aBHCHUMOCTH MEXIY HCCIEAYyEMbIMH BEIUYMHAMH, OOBSICHEHHE MOJyUYEHHBIX
pe3ynbTaTOB, MCIOJIH30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUM U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, TOMYJALMHA, TMPOAYLEHTOB, KOHCYMEHTOB, pPEIyICHTOB,
OMOTeOIEHO30B W  JKOCHUCTEM, OCOOEHHOCTHM TMPOILIECCOB: HACIEACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa, BHUJI000pA30BaHMUsI, MPUCIOCOOICHHOCTU
OpraHU3MOB, JEUCTBUS 3KOJOTHYECKUX (PAKTOPOB HA OPraHU3Mbl, MEpeHoca
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, NIl TMPUHATHUS MPAKTUYECKUX PEUICHU B MOBCEIHEBHOU
KHU3HU C IeNplo obecriedyeHus 0€30MacHOCTH CBOETO 3I0POBbsi U 310POBbS
OKPY’KAIOIIMX JIFOCH, COOJII0IEHNsI HOPM I'PaMOTHOTO TIOBEICHHUS B OKPYKaroIIen
OPUPOAHON cpefe, MOHUMaHue HEOOXOAMMOCTH UCIOJIb30BAaHUSL JOCTHUXKEHUN
COBPEMEHHOM OMOJIOTHH JIs1 PAIMOHAIBHOTO MTPUPOIOTIOIB30BAHMUS;

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

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTUUYECKHE pPaOOTHI, COOIIOAThH
IpaBuiia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OILEHUBATb U HHTEPHPETUPOBATH HH(GOPMAIUIO
OMOJIOTMUECKOTO  COJAEP)KaHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00AJbHBIE  AKOJOTHMYECKHE  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 anmapar 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 https://m.edsoo.ru/7f41c292
Bbu6nmuoreka [JOK
4 IKu3HEACATNLHOCTS KICTKH 6 https://m.edsoo.ru/7f41c292
5 PazMHOkeHUE 1 THANBUAYATbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHu3MOB https://m.edso00.ru/7f41c292
6 HaciencTBeHHOCTE U H3MEHUYUBOCTD 8 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 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 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 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 0 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 KoHTposbHBI
o e padoThl

IpakTnyeckn
e padoThI

Jara
H3y4YeHH
s

JJeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsl

buosnorus B
CHCTEME HayK

bu6mmoreka [IOK
https://m.edso0.ru/863e6122https://m.edso0.ru/863e63
2a

Metoap! mo3HaHus
JKUBOM TIPUPOIBI.
[IpakTnueckas
pabora Ne 1
«Hcnonp30BaHue
Ppa3InYHBIX
METO/IOB MpHU
W3yYCHUU
OHOJIOTNYECKHX
00BEKTOBY

0.5

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

buonornueckue
CHUCTEMEI,
MPOLECCHl U UX
M3y4YCHHE

but6mmoreka [IOK https://m.edsoo.ru/863e6564

XuMHUeCcKui
COCTaB KJICTKH.
Bomau
MUHEpPATbHBIE COJIU

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

benku. Cocras 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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cTpoeHHue OeIKoB

DepMeHThl —
OMoJIOTHYECKHE
KaTaJan3aTOpBI.
JlaboparopHas
pabora Ne 1

6 «3yueHue 1 0.5 bubnmoreka [{OK https://m.edsoo.ru/863e6b72
KaTaJIUTUYECKON

AKTUBHOCTH
dbepmeHTOB (Ha
pUMepe aMHJIIa3bI
WJIM KaTajasbl)»

Y .
7 HICBOART 1 but6mmoreka IIOK https://m.edso00.ru/863e6870
JInmm el

Hyxnennossie

1 bubnuoreka ITOK https://m.edsoo.ru/863e6d5¢
KUCIOTEL. ATD

Uctopus u meToasl
9 W3Yy4YEeHUS KIICTKH. 1 bubnuoteka [{OK https://m.edsoo.ru/863e6e88
Knerounas teopus

KieTtka xak
10 LEJIOCTHAs KUBas 1
cucreMa

Crpoenue

3YKApUOTHYECKON
bu6mmoreka [IOK
KJIETKH.

11 1 0.5 https://m.edsoo.ru/863e6ffOhttps://m.edso0.ru/863e716
JlabGopaTopHas c

paborta Ne 2 -
«3yuenne



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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CTPOEHUS KIETOK
pacTeHui,
KUBOTHBIX, TPUOOB
1 OaKTepuit Mo
MHKPOCKOTIOM Ha
TOTOBBIX
MHKpOTIperapaTax
U UX OITUCAHUE)

06
12 MEH BeIects 1 but6mmoreka IIOK https://m.edsoo.ru/863e766c¢
WA MEeTab0JIN3M

) .
13 OTOCHHTES 1 bubnuoreka ITOK https://m.edsoo.ru/863e7¢98
XeMOCHHTE3

OHEePreTU4eCcKuil

14 1 but6mmoreka LIOK https://m.edsoo.ru/863e7aae

o0meH

JKU3HEeHHBIN UK
KineTku. [lenenue
KJIeTKH. MuTO3.
JlabGopaTopHas
paborta Ne 3
«Habmronenue
MHTO3a B KJIIETKaX

15 1 0.5 bubnuoreka ITOK https://m.edsoo.ru/863e7dc4

KOHYHMKAa KOpEIIKa
JyKa Ha TOTOBBIX
MUKpOTpenaparax»

Buocunres Oenka.

P
16 Cartusd 1 bub6mmoteka LIOK https://m.edso00.ru/863e796e
MaTpUYHOI'O

CHHTC3a



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
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Tpancnsauns —

17 1 bubnuoreka ITOK https://m.edsoo.ru/863e796e

ouocuHres Oenka

Hexnerounsie
18 (bOpMBI KUZHH — 1 bubnuoteka [{OK https://m.edsoo.ru/863e7540
BUPYCHI

Dopmbl bubmmoreka [JOK
19 Pa3MHOXKEHHS 1 https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e83
OpraHu3MOB le

20 Meiios 1 bubmuoreka ITOK https://m.edsoo.ru/863e7f4a

O6pazoBanue u
PAa3BUTUC IMOJIOBBIX
KIIETOK.
Omno10TBOpEHHE.
JlaboparopHas
paborta Ne 4
«3yuenne
CTPOEHHUS MOJOBBIX
KJIETOK Ha TOTOBBIX

21 1 0.5 bubnuoreka ITOK https://m.edsoo.ru/863e81b6

MUKpOTpenaparax»

NunuBunyansHOE
22 paszBuTHE 1 bubnuoteka [{OK https://m.edsoo.ru/863e8436
OpPTraHUu3MOB

I'enernka — Hayka
23 © 1 bubmmoreka ITOK https://m.edsoo.ru/863e86f2
HACJICJICTBEHHOCTH

N U3BMECHYHMBOCTHU

3aKOHOMEPHOCTH

24 1 bubmuoreka IIOK https://m.edsoo.ru/863e8878

HaCJICa0BaHUsA



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
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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MPU3HAKOB.
MonorubpuaHoe
CKpEIINBaHHE

Jurndpunnoe
CKpEIlUBaHHUE.
3akou

25 1 bubnuoreka ITOK https://m.edsoo.ru/863e89a4
HE3aBHCHMOI'0

HaCJIEeI0BAHUS
MIPU3HAKOB

CueruieHHOE
HACJICIOBaHHE
MPU3HAKOB.
JlaboparopHas
pabota Ne 5
«3yuenne

26 pe3yabTaToOB 1 0.5 bubmuoteka I{OK https://m.edsoo.ru/863e8c60
MOHOTHOPHIHOTO U

TUTHOPHUIHOTO
CKpEIIUBAHUS Y
Ipo30(QuITEI HA
TFOTOBBIX
MHUKpOTIpenapaTax»

I'eneTuka nomna.

Hacnenosanue
27 IIPU3HAKOB, 1 Bbubmuotexa L{OK https://m.edsoo.ru/863e8c60
CIICIIJICHHBIX C
[1OJIOM
J51 )
28 SMEHAMBOCTD 1 0.5 bub6munoteka LIOK https://m.edsoo.ru/863e8efe

Henacnencreennas



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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U3MEHUYUBOCTb.
JlaboparopHas
pabora Ne 6.
N3yuenue
MOAU(UKAITMOHHON
U3MEHYUBOCTH,
MOCTPOCHUE
BapHAIIMOHHOTO
psana u
BApUALMOHHOMN
KpUBOW»

Hacnencrsennas
U3MCHYUBOCTD.
JlaboparopHas
pabora Ne 7.

29 o
«AHanu3 myTanui

1 0.5 bubnuoreka ITOK https://m.edsoo.ru/863e8efe

y 1po30¢uiIel Ha
TOTOBBIX
MUKpOIpernapaTax»

30 I'eHeTnka yenoBeka 1 bubmuoreka ITOK https://m.edsoo.ru/863e8d78

Pe3epBHbIil ypoK.
O0001enue 1Mo
TEME

31 1
«HacnencrBeHHOCT
b ¥ U3MEHYUBOCTD

OpPraHU3MOBY

C
32 CIICKIHA KaK 1 bu6munoteka LIOK https://m.edso00.ru/863e9214
HayKa U MPOIECC

33 Mertons! u 1 but6mmoreka [IOK https://m.edsoo.ru/863e9214



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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JIOCTUKECHUS
CeJIeKIUHU
pacTeHuii u

YKUBOTHBIX
buorexnonorus
34 KaK OTpacib 1 bubnmoreka [{OK https://m.edsoo.ru/863e9336
MIPOU3BOJICTBA
OBIIEE KOJIMYECTBO
YACOB I10 34 0 4

[NPOT'PAMME



https://m.edsoo.ru/863e9336
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11 KJIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Konrpoabnsie  IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIONHS U METOJIBI €€ M3YUCHHS 1 bubmmorexa LOK
https://m.eds00.ru/863ea20e
5 Hcropus pa3BuTHs NpeacTaBICHUN 1 bubnmoreka [JOK
00 3BOJIIOINH https://m.edso0.ru/863e9570
bubmunoreka LIOK
3 MuipoosomoLHs ! https://m.eds00.ru/863e9cle
[Tomynsimus Kak IeMeHTapHas
€IMHUIIAa BUJA U SBOJIOLNH.
4 JII;60p2T0pHI;;{ paborta Jl\ig 1 1 0.5 bubmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHeHHE BUIOB I10
MOP(}OIOrHUecKOMY KPUTEPHIOH
5 JIBrOKyIIHe CUitbl (3J1€eMEHTapHBIC 1 bubnmoreka [JOK
(haKTOpHI) SBOTIOLNH https://m.edsoo.ru/863e9da4
. bubmoreka [JOK
6 EcrecTBeHHbIi 0TOOp U ero (hopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaTe! 3B0ONMIOLMN:
MPUCIIOCOOJICHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U eé
OTHOCHUTEIILHOTO XapaKkTepa»
8 Hamnpasnenus u nytu 1 bubmmnoreka [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
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MAaKpO3BOJIFOLINHU https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOIIONINH
10 Ucropus xu3Hu Ha 3emiie U METObI
€€ U3y4YECHHU
1 ['unoTe3sl MPOUCXOXKACHUS KU3HU bu6nuoreka [IOK
Ha 3emie https://m.edsoo.ru/863ea5a6
PasButre xu3HM Ha 3eMIie 1o 3pam U bubnmoreka [JOK
12
epuoaaM https://m.edsoo.ru/863eabbe
OCHOBHEBIE 3TAIIbl 3BOJOOUN
PACTUTCIIBHOTO U )KUBOTHOT'O MHpPaA.
[TpakTuyeckas padora Ne 1 Bu6muotexa [JOK
13 0.5
«M3yueHne UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUIEKIIHSX »
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OpPraHUYECKOro MHupa https://m.edso0.ru/863ea48e
bubmunoreka LIOK
15 DBOJIOIMS YeTI0BEeKa (aHTPOIIOTEHE3) https://m.edsoo.ru/863eac2c
JiBmokymiue cuibl (PaKTopsl) bu6nuoreka [IOK
16
AHTPOIIOTEeHE3a https://m.edso0.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUN
YelioBeKa
18 UYenoBeueckue pachl U MPUPOIHBIE bubnmoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O60061IeHHE TIO
19 TeMe «BO3HUKHOBEHUE U pPa3BUTHE
’KMU3HU Ha 3eMiie»
20 DKOJIOTHS KaK HayKa



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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Cpenbl OOUTaHUS U SKOJIOTHYECKUE

but6mmoreka [IOK

21 (baxTopsl https://m.edsoo.ru/863eafec
AbGuoTtndeckue HakTophl.
Jlabopartopnast pa6ora Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
22 pacTeHuil U3 pa3HbIX MECT 0.5 bubmmorera LOK
https://m.eds00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa
bubmunoreka LIOK
23 broruieckne gaxTopet https://m.eds00.ru/863eb348
DKOJOTUYECKHIE XapaKTEPUCTUKU
nonynsiuu. [Ipaktuueckas pabora
24 Neo 2 «IToacuér mI0THOCTH 0.5
MOMYJISILIUM pa3HbIX BUJOB
pacTeHui»
o5 Coo0riecTBa OpraHu3MOB — bubmmoreka [JOK
OmoIeH03 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHUE CUCTEMBI bubnuoteka [JOK
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. bubnnorexa [IOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykieccust
28 [IpupoaHbIe 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rnobanpHas Bu6muotexa [JOK
JKOCHCTEMA 3eMIIU https://m.eds00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
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o6uocdepsl https://m.eds00.ru/863ebd16

32 UYenoseuecTBo B Omochepe 3eminu 1

33 CocyiiecTBoBaHUE TPUPOJIBI U 1 bubmmoreka [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O0001ICHIE TEMBI

34 «Co00111ecTBa M 3KOJIOTUIECKHE 1
CUCTEMBI»

OBUIEE KOJIMYECTBO YACOB I1O0 34 95

I[TPOIT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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,ﬂ,OKyMEHT noanncaH 3I'IeKTpOHH0171 noanucbio.

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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JOKYMEHT NOJANUCAH DJIEKTPOHHOW NOANNUCBIO

: HOAJIUHHOCTD JOKYMEHTA NIOATBEPK/IEHA.
w IPOBEPEHO B TIPOTPAMME KPUIITOAPM.
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