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INOACHUTEJIBHASA 3AIIMCKA

[Ipu paspaboTke HporpaMMbl IO OHOJIOTHMH TEOPETUYECKYH0 OCHOBY JJIs
OTpENICNICHUs] TOJIXO0J0B K (OPMHUPOBAHUIO COJIEpKaHUS YIEOHOTO IIpeaMmeTa
«buosiorus» coctaBWIM: KOHIENTyalbHble TmonoxkeHus @dIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJIel, COJIep)KaHUsl, pe3yJIbTaToB oOOy4YeHUus U
TpeOOBAHUM K YPOBHIO MTOATOTOBKHU BBITYCKHUKOB, MTOJIOKEHHS 00 OOIIUX IEJAX U
MPUHIIANAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obmero o6pazoBanus B Poccuiickoit depeparuu, a TakkKe IOJOXKEHUS O
crieniuduke OMOIOTHH, €€ 3HaUYEHUU B TTIO3HAHWU JKUBOUM MPUPOABI U 00eCTICUCHUN
CYIIIECTBOBaHMS 4YesoBedeckoro oodmectBa. CorjacHO Ha3BaHHBIM IOJIOKCHHSIM,
OTIPE/ICIICHbI OCHOBHBIC (PYHKIIMH IIPOTPaMMBI [0 OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 10 OumoJiorMu JaéT MPENCTAaBICHUE O Ieliax, 00 oOmen
CTpaTeruy OOy4YeHHsS, BOCHUTAHMUS U Pa3BUTUSA OOYYAIOMMXCS CpPEICTBAMU
ydueObHoro mpeamera «buonorus», omnpeaenser o0s3aTeabHOE IPEIMETHOE
COJIep’KaHHMe, €ro CTPYKTYpYy, pacopeaesieHHue I10 pas3feinaM Hu  TeMaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 Marepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEILHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIMXCA.

B nmnporpaMmMme 1o OuOJIOTMM TaKXKe YYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TPEAMETHBIM pe3yjbTaTaM
oOydyeHuss B (OPMHPOBAHUU OCHOBHBIX BHJOB  y4eOHO-IIO3HABATEIHLHOMN
JeSATEeIbHOCTH/YUEOHBIX JEHCTBUM OOy4YaloIMXCS 10 OCBOCHUIO COJEpKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUsI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIil YPOBEHB) peaii30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B H3y4Y€HUW Ouoioruu, Omarogaps 4emy B He
MPOCMATPUBAETCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHHUS, IIEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHUS, PEACTaBICHUI O 3JJ0pPOBOM
oOpa3e >XKM3HM M OEpeKHBIM OTHOIIEHUEM K OKpYy)Kalollehd MpUpOIHON cpee.
[TosTOoMy Hapsay ¢ M3ydeHHEM OOIISOHMOJIOTHYSCKUX TEOPHH, a TakKe 3HaAHUU O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PAaHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yIENIEHO BHUMAaHHUE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU JUIsl PEIICHUS TPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHUKK HACIEACTBEHHBIX 3a00JECBaHUU YEJIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJIOTUYECKU
1[€JIECO00Pa3HOr0 TOBEACHUS B OKpYyKalolled NpPUPOJAHON Cpele, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JIESITEIBHOCTH YEJIOBEKA Ha COCTOSIHUE MPHUPOIHBIX U
HCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
ydeOHOoro mpeaMera «broorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO 0OeCTICUCHUS
YCIIOBUM TSI PEIICHUS] OJTHOM M3 aKTyalbHBIX 3a/1ay MIKOJBHOTO OMOJOTUYECKOTO
oOpa3zoBaHus, KoTopas mpeanonaraetT (OpMHUPOBaHHE Yy  OOYyYaIOIMUXCS
CIIOCOOHOCTH aJIaliTUPOBATHCA K M3MEHEHUSIM JIMHAMHUYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHE cpemHero o0Omero oOpa3oBaHHUS 3aHMMAET Ba)KHOE
mecto. OHa oOecrnieunBaeT (POpMHUpPOBAHHE Y OOYHAIOIIMUXCS MPEACTaBICHUN O
HAyYHOW KapTUHE MHpA, paclIUpseT U 000OIIaeT 3HAHUSA O KUBOW MpUpone, €€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OPTraHM3aIllMd W JBOJIIOIUH, CO3MAET
yCIOBUSI  JUISA: TO3HAHWS  3aKOHOB  JKUBOW  MPUPOJBI,  (POPMUPOBAHUS
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HABBIKOB 370pOBOTO M 0Oe30macHoro obpasa
KU3HH, YKOJOTUIECKOTO MBIIIJICHUS, [ICHHOCTHOTO OTHOIICHHSI K KUBOW MPUPOJIC
U YEJIOBEKY.



BonbIioe 3HaueHne OMOJIOTUS UMEET TaKKe /Ui PeIICHHs] BOCIUTATEIbHBIX U
pa3BUBAIOUIMX  3aJad  CcpegHero  obmero  oOpa3oBaHUs,  COLUAIM3ALUH
oOyuaromuxcs. M3ydenune Ouonorun odecnednBaeT yciaoBUs Ui (OPMHUPOBAHUS
UHTEJUIEKTYyalIbHBIX, KOMMYHHUKAIIMOHHBIX M  WH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKOH KYJIbTYpBI, CIIOCOOCTBYET HMHTETpaluud OWOJIOTHYECKUX 3HAHUH C
NPEICTAaBICHUAMU U3 IPYTUX y4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. HazBaHHble MONOXKEHUS O MpeAHA3HAYCHUU Y4eOHOro mpeamera
«buonorus» cocraBuIM OCHOBY [UIs OMNpeAeieHUs TOAXOIO0B K OTOOpy W
CTPYKTYpPUPOBAaHUIO €ro COJEp)KaHMs, NPEJCTaBICHHOTO B MpOrpaMMe II0
OHOJIOTHH.

Otbop coxeprxkanusi y4eOHOro mpeamera «buomorns» Ha 0a30BOM ypoBHE
OCYWIECTBIEH C MO3UIUHI KyJIbTYpOCOOOPA3HOTO IOAX0Ja, B COOTBETCTBHU C
KOTOPBIM OOy4aromuecs OJKHBI OCBOMTH 3HAHUS W YMEHHUSA, 3HAYUMbIC IS
dopmupoBanus 0OmIeH KyJIbTYypbl, OMNpEACNSIONIME aJeKBaTHOE IOBEACHUE
YeJIOBeKa B OKpY’Kalollel MpUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOU
KU3HU U MPAKTUUECKOM AesTenbHOCTH. Ocoboe MECTO B 3TOM cHCTeMEe 3HAHWU
3aHHUMAIOT 3JIEMEHTHI CO/IEPIKAHUS, KOTOPBIE CIIyKaT OCHOBOM i1l (pOpMHUpOBaHUS
IPEJCTaBICHUA O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  TI'yMaHHU3allUuu
OMOJIOrMYecKoro oOpa3oBaHMUsl.

CTpykTypupoBaHHE cOAEpX aHUs Y4yeOHOro Marepuajga B IPOrpaMMe IO
OMOJIOTMM OCYLIECTBICHO € Y4Y€TOM HPUOPUTETHOTO 3HAYEHUS 3HAHUM 00
OTJIMYUTENbHBIX OCOOCHHOCTSX KUBOW MPHUPOJIbI, O €€ YPOBHEBOM OpraHu3alluu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buonorus»
BBIJIEJICHBI CIIEAYIOIINE COJEpKaTeNIbHbIe TUHUM: «bronorus kak Hayka. Metomabl
Hay4yHOro mno3HaHus», «KieTka kak Ouonoruueckas cucrema», «OpraHusm Kak
ouonoruueckas cucreMa», «CucTeMa M MHOrooOpa3ue OpPraHu4ecKoro Mupay,
«IBOJIIOLIUSA KUBOU MPUPOJB, « IKOCUCTEMBI U IPUCYLTUE UM 3aKOHOMEPHOCTI.

Ilens u3yuenuss yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIQZICHUE  OOYYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(YHKIMOHAIbHON
OpraHM3allMd JKUBBIX CHCTEM pa3HOrO0 paHra M NpUOOpEeTeHHE YyMEHU
UCIIOJIb30BaTh ATH 3HAHMS JJIs TPAMOTHBIX JIEHCTBUH B OTHOIIEHUHM OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YpOBHE 00ECIIeUNBAETCS PELICHUEM CIEAYIOIUX 3a/1ay:

OCBOEHHE OOYYalOUIMMHCS CHUCTEMbl 3HAHMM O OHOJIOTUYECKUX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, MpaBUiiaxX, CIyKalUX OCHOBOM
Ui (opMHUpOBaHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHMHE MUpa, O
METOJIaX Hay4YHOT'O MO3HAHMs, CTPOEHUU, MHOT000pa3uu U 0COOEHHOCTSIX KUBBIX
CUCTEM Pa3HOTO YPOBHSI OPraHU3AlMH, BBIIAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEJOBaHMSIX B OMOJIOTHH;

dopMupoBaHue y OOY4YalOIIMXCSl MO3HABATEIbHBIX, UHTEIEKTyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce aHallM3a JaHHBIX O MYyTAX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISI0B, MJAEH U MOAXOAOB K H3YUYEHMIO >KUBBIX CHCTEM
pa3HOro YpOBHS OpraHU3aIiy;

CTaHOBJICHHE Yy oOydJarommxcsi oOOmel KylabTypbl, (YHKIHMOHATbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOM NpPHUPOJbI HAa OCHOBAaHMM 3HAHMM U ONBITA, MOJYYCHHBIX MPH
U3YYeHUU OMOJIOTUY;

dopMupoBaHue y OOy4YaIOIIUXCS YMEHMHA WUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMUECKUX 3HAHWM B NPAKTHUECKON JEATEIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOIOTHif;



BOCIHUTaHUE YOEXKJIEHHOCTH B BO3MOKHOCTU TIO3HAHUS YEIOBEKOM >KUBOU
MIPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIIEHHUSI K HEM, COOTIOICHHS ATUYECKUX
HOPM IIPH MPOBEJICHUN OMOJIOTHICCKUX UCCIICIOBAHMIA;

OCO3HAHHUE IICHHOCTH OHOJIOTMYECKUX 3HAHWU ISl TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHI, JJIS (popMHpOBaHH;I Hay9HOTO MHPOBO33PCHHUS,

MIPUMCHECHHUE HpI/IO6peT€HHLIX 3HAHUW U YMEHUN B TTOBCETHEBHOM KU3HU IS
OIICHKH TIOCJICICTBUH CBOEH JEATEILHOCTH IO OTHOIIECHUIO K OKPYIKaoIIeH cpere,
COOCTBEHHOMY 3/IOPOBbIO, OOOCHOBaHHWE M COOJIIOJCHUE Mep MNPODHUIAKTHKH
3a001€eBaHN.

B cucreme cpemnero o6miero oOpaszoBaHusi «buosiorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIIACTCS 00s3aTEIbHBIM YUYEOHBIM MPEAMETOM, BXOJSIINM B
COCTaB MpeaMeTHON 001acTH « EcTeCTBEeHHO-HAyYHBIE TIPEAMETHI.

Ypoku MNpoBOJATCS C HUCIOIb30BAaHUEM CPEICTB OOYYEHHS M BOCHHTAHHUS
IIEHTpa oOpa3zoBaHuUs €CTeCTBEHHO-HAyUYHOU 51 TEXHOJOTMYECKOU
HarnpaBJieHHOcTel « Touka pocTay.

Jlns u3ydeHus: OMoJIoruu Ha 6a30BOM YPOBHE CPEIHETO 00I1ero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Hemenio), B 11 kmacce — 34
yaca (1 qac B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMM HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonoruu B (OpPMHUPOBAHMM COBPEMEHHON HAyYyHOW KapTHHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAaHUS )KUBOM IPUPOABI (HaOIIOEHUE, SIKCIIEPUMEHT, OITUCaHUE,
U3MepeHue, KilacCUpUKalMs, MOJAETUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toptpetsl: Y. lapBun, I'. Mennens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

[Ipaktuueckass pabora Ne 1. «Vcrnonp3oBaHWe pa3IUYHBIX METOJIOB MPH
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPTraHU3AIUSA.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ononoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiii OMOCUCTEM:
MOJEKYJISIPDHBIN, KIETOYHBINA, TKAHEBbIA, OPraHW3MEHHbINA, MOMYJSLHOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKH ), OMoCc(epHBIA.

JemoncTpanum:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
YKUBOU MPUPOIBD».

O6opynoBanue: mojenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XHUMUYECKHI COCTaB KIETKU. XHUMHUYECKHE DJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI W MHUHEpaJIbHBIX BemleCTB B KieTke. llomnepxanue
OCMOTHUYECKOr0o OanaHca.

benku. CoctaB u cTpoeHHe OeTKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHAs, BTOPUYHAs, TpETUYHAS U
YeTBEpPTHYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OeikoB. buonormueckue
GbyHKIIUN OEKOB.

depmentsl — Ouonormyeckue Karaiam3aTtopbl. CTpoenHue (QepmeHra:
aKTUBHBIA IIEHTp, cyOcTpatHas crneuuduanocts. Kodepmentsl. ButamuHsbl.
Otnunuus PepMEHTOB OT HEOPTAaHMYECKUX KaTaIM3aTOPOB.

VYrneBonpl:  MoHOcaxapuabl (TJIFOKO3a, pubo3a U J1e30Kcupr003a),
aucaxapunpl - (caxaposa, JaKTo3a) M IMoJucaxapuibsl  (Kpaxmani, TJIMKOTEH,
1eJUTI0I103a). bronornyeckue GyHKIIMM YTIIEBOIOB.

Jlumuael:  Tpurmuuepunbl, Qochomunuasl, crepouabl. [ uUapoduITBHO-
ruapodoOHble  cBoiicTBa. buonormueckue ¢yHkuun sununoB. CpaBHEHUE
YTJIEBOJIOB, OCTTKOB U JIMMHIO0B KaK NCTOYHUKOB YHEPTHUH.

Hyxnennosele kucnorsl: JHK wu PHK. Hykneotmaesr — MoOHOMEpEI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyuknuun JIHK. Ctpoenue n pynkiuu PHK.
Bunet PHK. AT®: ctpoenne u QpyHKIHH.

[utosiorus — Hayka o kietke. Knerounas Teopust — npuMep B3aUMOIEHCTBUSA
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KICTKH.



Knerka xak wnenoctHas >kuBas cuctema. OOmmMe NpU3HAKU KIIETOK:
3aMKHyTas HapykHasi memOpana, moisiekyisl JIHK kak renernueckuii ammapar,
cCUCTEMa CUHTE3a OeJka.

Tunel KJIETOK: JyKapuoTHYecKass M mpokapuotudeckas. OcoOEeHHOCTH
CTpOEHHUs TMpoKapruoTUYecKoM KieTku. Kierounas crenka Oaktepuii. CtpoeHHe
DYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, JKUBOTHOU U
I'pUOHOM KIICTKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAsA CTE€HKA, MTMKOKAJINKC, UX
dbyukuu. [1nasmaTudyeckas memOpaHna, e€ cBoiicTBa U pyHKuIMH. [luTommazma u eé
opraHouibl. OpHomeMOpanHbie opraHouasl kietku: OIIC, ammapart [Monbmxw,
In30CcOMBI.  [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TIUIACTHUBI.
[Ipoucxoxknenne MUTOXOHApUM U Tactua. Bunel miactun. HememOpanHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IEHTpP, UEHTPUOIU, PECHHUYKH,
KryTUKHA. OYHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sapa: sjepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCrIOpPT BEHIECTB B KJIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M. lnelinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinun, K. M. bap.

Huarpammel:  «PacrnipeneneHne XUMUYECKHX 3JEMEHTOB B HEKHUBOU
npupoie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuoguyeckas TaOiauIla XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIeKyJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hyknennonsie kucnotel. JJTHK», «Ctpoenue MosieKysl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTpOEHUE KUBOTHOM KIIETKHUY,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sipa KIEeTKn», « Y IeBOAbD, «JIMIuas.

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYyIOBaHUE JJIsi IPOBEIACHUS
HAOJIONICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpPENapaTbl pPaCcTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

JlaGopaTopHblie M NpaKTHYeCKUE padoThI:

JlaGoparopuas pabora Ne 1. «l3ydyeHune KaTadIUTHYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)».

Jlabopatopnass pabora No 2. «M3ydeHue CTpOeHHUS KJIETOK pacTEHUH,
JKUBOTHBIX M OaKTepHil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOTMpENnapaTax U UX
OMHCAHUEY.

Tema 4. /KusHeneATeJIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKUT OOMEH) |
JTUCCUMUTISINSA (PHEPTeTUUECKHl OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrud B TOHUMAaHUHU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHsbiii. Pois depmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl  (doTocuHTe3a. Peaknmu
dborocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3A IS KU3HH
Ha 3emsie. BiausiHue ycnoBuii cpeasl Ha (POTOCUHTE3 U CITOCOOBI TOBBIMICHUS €TO0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHHUI.

XeMOCHHTEe3. XEMOCHUHTE3UPYIoIIie OakTepuu. 3HAUCHUE XEMOCUHTE3a IS
JKW3HU Ha 3eMJIe.

DHepreTrueckuii oOMeH B KieTke. PaciernieHue BemiecTB, BBIJICICHUE H
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl HHEPreTUYECKOro OOMEeHa.
I'mukonus. bpoxenue m ero Buubl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE



JIbIXaHHE. OkucnuTeNnbHOE dbochopunmpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuun wmatpuyHoro cuHte3a. [enernueckas wuHbpopmanus u JIHK.
Peanuzanus reHetuueckoil mHopmanuu B kieTke. ['eHEeTHYeCKUd KOA U €ero
cBoricTBa. Tpanckpuniusa — MaTpuuHblii cuHTe3 PHK. Tpancisauus — 6unocunTes
oenka. Otanbl TpaHchsauuu. KoaupoBanue amuHOKucior. Ponb pubocom B
OounocuHTe3e Oenka.

Hexnerounsle hopmbl Ku3HU — BUpYChl. ctopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHUS M SKM3HEHHOTO 1MKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KXUBOTHBIX U YEJIOBEKAa, BbI3bIBACMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyautens CITM/a.
OOpatHast ~ TpaHCKpUIILMA, peBepraza W uHTerpasza.  [Ipodwunakruka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPUNY,
«HepreTudyeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeThuuecKuit Koy,
«Bupyce», «bakrepunodarn», «Ctpoenue u xu3zHeHHbIN 1uki Bupyca CIIN/a,
oakTepuodaray, «Pemnmukarms JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHbli UK, WM SKU3HEHHBIM UK KieTku. MHTepdaza u MuTos.
[Ipoueccrl, mpoTekaromue B uHTep(daze. Perumkamus — peaxiys MaTPUUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIumiouHeIi W TalUIOMJIHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHUJIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHUS W HUHAUBUIYAIBHOTO  Pa3BUTHUSA
OPraHu3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpoueccsl, MpoUCXOaAIINE Ha
Pa3HbIX CTAAUSIX MUTO3a. bHOJTOrMYECKU CMBICIT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3sMHOXKEHHsI OPTraHU3MOB: Oecroyioe U moyioBoe. Buasl Oecronoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHUE OJIHO- W MHOIOKJIIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKeHUE. VICKyCcCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[TooBoe pazMHOKEHHE, €T0 OTIUYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. [Iponecchl, TpouCXOaslIMe HAa CTaAUSX MeHo3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. BHOIOrMYECKUN CMBICT U
3HAYEHHE MEHUO03a.

["ameTorenes — mporecc 0OOpa3oBaHUsl TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kemne3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHWe W Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CIepMaTo30uj, SHIEKIeTKa) — CIepMaTOreHe3 M OBOTIEHE3.
OCcOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OrmiogoTBOpEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTHe (OHTOTeHE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npobieHue, racTpyisiius, opraHorene3. lloctamOpuonanbHOE pazButHe. THIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPsAMOE, HempsMmoe (IMuuHOYHOE). BrmsHue
Cpellbl Ha pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YpPOACTBA.

Poct u pazButue pacteHuil. OHTOT€HE3 IBETKOBOTO PACTEHHS: CTPOEHUE
CEMEHHU, CTA/INU Pa3BUTHSL.



JdeMoHCcTpanuu:

Tabmuiel u  cxembl: «DOpMBI Pa3MHOXKEHHS OPTraHU3MOB», «J[BoiiHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pactenuit», «Jlenenune xknetku Oakrepuit», «CTpOEHUE TOJIOBBIX KIIETOK,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe u HEnpsiMoe pa3BUTHE», «['aMeTOreHe3 y MIEKOIMUTAOIUX U
4enoBeKa», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBaHue: MHKPOCKOII, MUKpPOITpEIapaTsl «CriepMaTo30ubl
MJIEKOIUTAIOLIETO», «SIHIIEKIeTKa MIIEKONUTAIOMEro», «KapuoknHes B KJIeTKax
KOpEIlIKa JIyKa», MarHuTHas MOJEJb-aliuInKauus «/leneHue KIEeTKu», MOJEeIb
JHK, monens metadazHoi XpoOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 3. «HabGmomenne MUTO3a B KIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlabopaTopHas pabora Ne 4. «/3ydeHuwe cTpoeHHsS MOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENIAPATAX ).

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuky. Micropus pa3Butus reHeTuku. Poips nurosnoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HATOI€HETUYECKUH, MOJEKYISIPHO-TeHETUUECKH). (OCHOBHBIE TI'€HETHUYECKHUE
noHATHsA. [ 'eHeTnYecKkas CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMax CKPELIMBaHUN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . MeHnnuenem.
MoHorubpuHoe CKpeuMBaHue. 3akoH eIuHooOpa3us TUOPHIOB TIEPBOTO
nokojeHud. IIpaBuno JOMUHUpOBaHMS. 3aKOH paACLICIJICHUS IPU3HAKOB.
['unioresa yuctotsl ramet. [1oHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpeluBaHWe. 3aKOH  HE3aBUCHMOTO  HAacleOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAHUSI.
AHanu3upymouee cKkpeumpanue. Vcnoap30BaHue aHAIM3UPYIOLIET0 CKPEIBaHUs
JUTS OTIPEICIICHUSI TEHOTHUIA OCOOH.

CuernienHoe HacneioBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CLEIUIECHHOMY HAaCJIEJOBaHUIO IeHOB. HapyleHue cuerieHus reHOB B pe3yJibTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHAasi TEOpHUSI HACIIEACTBEHHOCTH. | €HETUYECKHE KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHue moia. AyTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['omMoramerHele W TreTeporaMeTrHnle oOpraHu3msel. HacnenoBaHue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3meHnunBOCTh. BBl N3MEHUMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEpUCTHKA
MOIU(DUKAIIMOHHONW M3MEHUYMBOCTH. BapuanimoHHbIN sl 1 BapuallMOHHAS KPUBas.
Hopma peakuuun npuszHaka. KonuuecTBEHHbIE M KauyE€CTBEHHBIE MPU3HAKU U HX
HOopMa peakimu. CBolicTBa MOAU(MUKAIIMOHHONW N3MEHYHNBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYMBOCTh. Meio3 W T0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHUYMBOCTU. MyTarmoHHasi U3BMeHUYUBOCTh. Kimaccudukanms MyTainuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYMHBI MyTaluii. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieAcTBeHHOM n3mMenunBoctu H. M. BaBuiosa.

BresanepHast HaCIeACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YyeJIOBEKa: T€HEealOTMYSCKNM, OJIM3HEI[OBBIHA, IINTOT€HETUYCCKUM, OMOXUMUYECKHUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPEAEIICHUE TE€HOTHIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MMOMOIIBIO
[111P-ananu3a. HacnencTtBeHnuble 3a0o0jeBaHUsS 4YEIOBEKA: TICHHBIC OOJIE3HH,



OOJIE3HU C HACJEACTBEHHOM MpepacroyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue M TreHepaThBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHOHMNBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEIAUIIMHCKOU
IEHETHKH B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuuprt u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBAaHHE U €0
LIUTOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUICHHS M €ro LUTOrE€HEeTUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpumHoe  CKpelIMBaHUE,
«llutonornyeckue - OCHOBBI  JUTHOPUIHOTO  CKpeluBaHus»,  «Mehos3y,
«B3auMopeicTBuEe aIeNbHBIX T'€HOB», «l'€HeTHYecKne KapThl pACTEHUH,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moyia», «3aKOHOMEPHOCTH HAacCleIOBaHUs,
CUEIUIEHHOTO0 ¢ TmonoM», «KapuhoTumbl YeloBeKa U KUBOTHBIX», «Buasl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTanmoHHas U3BMEHUUBOCTD.

O6opynoBanue: Mojaenu-anmInkanuu «MoOHOTHOPUAHOE CKpEIIMBAHUE,
«Hemonmunoe nmomuHupoBaHuey, «Jurubpumnoe ckpemmBaHuey, «llepexpéct
XpOMOCOM», MHUKPOCKON W MukKporpenapar «Jlpozoduna» (HOpMa, MyTaruu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I"opox moceBHOM».

JlabopaTopHblie ¥ NpakTH4YecKue padoThbl:

JlabopatopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO M
JUTHOPUHOTO CKPEIIUBAHUS Y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopnas pabota Ne 6. «M3yyenne MoauUKalMOHHOW U3MEHUYHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PsiJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanui y JApo30(Hiibl Ha TOTOBBIX
MHUKpOITperapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAJIW3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexknusi opranu3mon. OCHOBbI OMOTEXHOJIOTHMH.

Cenekuus Kak HayKa W MPOLECC. 3apOKICHHUE CEJIEKINU U JTOMECTHKALHUS.
Yuenue H. UW. BaBunoBa 0 1eHTpax TMNPOUCXOXKACHUS W MHOT000pas3us
KYJbTYpPHBIX pacTeHui. LIEHTpbl NMPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METOIbI CeJIeKIIUU. MacCOBBI U MHAUBUAYAIBHBIN OTOOPHI B
CEJIEKIIMM pPACTEHUW U KUBOTHBIX. OlLlIEHKa 3KcTepbepa. bIu3KopoacTBEHHOE
ckpenuBanue — HMHOpuAWHT. Yucras nuHus. CKpellMBaHWE YHCTHIX JUHUMH.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpellMBaHWE — ayTOPHUIAMHT.
Otnanéunas rtulOpuamsanus U €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJIyYEHUE TOJUILIONAO0B. JIOCTHMKEHHS CENEKIMU PACTEHHUM, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonmoruss Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHMXKEHEpHUs. OTalbl
co3ganusi pexombunantHon JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTECHUM.
KnonupoBanve BBICOKOIIPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okojoruueckue W dTudeckue  mpoosembl. [MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. M. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabmuupr u cxembl: Kapta «lIeHTpbI NPOUCXOXKACHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTtenuit», «[lopoabl 1OMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX



pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnonaus», «OOBEKTHI OuOTEeXHOJNOTHUN», «KieTouHnble KyJabTypbhl U
KJIOHUpOBaHHeE», « KOHCTpyHpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B M KOPHEIIIIOAO0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypceust «OCHOBHBIE METOJIBI M JOCTHIXKEHHUSI CEJEKIMM PACTCHUU WU
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOMCIIBITATeNIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOpHIO
arpOyHUBEPCUTETA WJIK HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBosIIOLIHOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. DBOJIIOLUOHHAA
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa ABOMONMU. [laneoHTONOrMYECKHE: MOCIEAO0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTUYECKON JICTOMMCH, TEPEXOJHbIEe (OPMBI.
buoreorpaduyeckue: cxoacTBo U paznuuue GpayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U Pa3IUUUsd SMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas teopuss Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHOKYIIUME CHUJIBI HBOJIONUU BUAOB 1o JlapBuHY (HM30BITOYHOE
pa3MHOKEHUE MPH OTPAHUYECHHOCTH PECYPCOB, HEOMpENEIEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CyIlecTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuiibl ((hakTopbl) SBOJTIONUUA BHJIOB B MpHUpPOJE. MyTallMOHHBIHI
mpoiiecc ¥ KOMOWHATUBHAs W3MEHYMBOCTH. [lOMynsSIMOHHBIE BOJHBI U Jpeid
reHoB. V301Ut 1 MUTpalus.

EctecTBeHHbIil 0TOOp — HampaBisoommii QakTtop 3BodONUA. DOPMBI
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3ynbTar HBOMOIUU. [IpuMepsr
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl U UAMOATANITAIIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

MaxkpoaBomorusi.  DPopMbl  ABOMIONUU:  (uUsleTUYECKas, JTUBEPreHTHas,
KOHBEpIreHTHas1, mapasuienbHas. HeoOpatuMocTh HBOIOIUH.

[IpoucxoxieHne OT HeCHelHaTu3UpPOBAHHBIX MpeaKoB. [Iporpeccupyromas
crienuanv3anus. AIanTUBHAS paJnalysl.

JdeMoHCTpaum:

IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosiep, A. H. CeBeprios.

Tabmuibl u cxembl: «Pa3BuTHe OpraHnyecKoro Mupa Ha 3emMiiey, «3apoabIlu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprOBI  3a
cyiecTBoBanne», «EctecTBeHHbIil 0TOOP», «MHOTO0OOpa3ne COpTOB pacTEHUY,
«Mmnoroo6pasue opoJq J)KUBOTHBIX), «Tommynsiummy, «MyTaunonHas
U3MEHYHUBOCTHY, «Apomopdo3by, «Umnoamanrammm», «OOmIas aereHepamms»,
«/IBmxkymue cunsl dBomoonum», «Kapra-cxema wapumpyra nyremectsus Y.



Hapsunay», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BU000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaAHUE .

OO6opynoBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMUYHBIMUA THUIIAMH OKPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[Ipumepsl 3alIUTHBIX MPUCITIOCOOJICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HaIpaBICHUS DBOJIOLMNY, 00BEMHAS MOJIETh
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJulekius «DOpMbI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», Monenb ammmkanus «llepexpéct
XpOMOCOM», BIaXHble Tmpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYUIKW», MUKponpenapat «Jpo3oduna» (HopMma, MyTanuu (GOpMbI KPbUILEB U
OKpacKH Tena).

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

JlabopatopHass pabota Ne 1. «CpaBHeHuE BHUIOB MO MOP(POIOTHUUECKOMY
KPUTEPHUIO.

JlabopaTtopHas pabdota Ne 2. «Onucanue npucrnocoO0ICHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4Hble TpPEACTABICHUS O 3apPOXKICHHM KW3HU. HaydHble THMIOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mNaHCHepMus. XHUMHUYECKas
HBOMIONMSI. AOUOTEHHBIM CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPTraHWYECKUX.
DKCIIEpUMEHTAIBHOE TOATBEPKACHUE XUMUUECKON 3BOIIOMK. HavuanbHbie ATaIlbl
ouonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HX SBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3paMm u nepuonaM. Karapxei. Apxeiickas u
npoTepo3oickas 9pbl.  Ilaneosolickas s5pa M €€ TEPUOJBL KeM6pI/H?ICKHﬁ,
OPJOBHUKCKHH, CUITyPUHCKUM, ICBOHCKUH, KAMCHHOYTOJIbHBIN, IEPMCKHIL.

Mes3o3oiickast 9pa 1 €€ epHobI: TPUACOBBIN, FOPCKUH, METIOBOM.

KaitHo3olickass 52pa W €€ Tepuojabl: TNaJCOTCHOBBIM, HEOTCHOBBIM,
aHTPOINOTECHOBBIN.

XapakTepucTUKa KJIMMaTa U reoJornyeckux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y paCTCHUA H
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CuctemMa OpraHMYecKOTO MHpa KaK OTpa)keHHe 3BOJOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbl OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUS KaK HayKa. Pa3Butue nmpeacTaBieHUid o
MPOUCXOKJICHUHM YelloBeKa. MeTtonbl u3ydeHusi aHTpororeHe3a. (CxoactBa u
pa3lInyus YeJI0BeKa U )KUBOTHBIX. CHCTEMaTUUYECKOE MOJI0KEHHUE YEJIOBEKA.

JBwxkymue  cuibl  (pakTtoppl) — aHTpomoreHe3a.  HacnemctBeHHas
U3MEHYMBOCTh U  €CTECTBEHHBIM 0TOOp. OOImecTBeHHBIH 00pa3 >KHU3HH,
M3TOTOBJIEHUE OPYIUI TPyZAa, MBIILICHUE, PEYb.

OCHOBHBIE CTaJIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yemoek npsMoxoasmmi, YenoBek HeaHIEpTaAIbCKHM, YenoBek
pazymHbIil. Haxoaku MCKOmaeMbIX OCTaTKOB, BpEMs CYIIECTBOBAaHMS, 00JIacTh
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

UYenoseueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOTCOUHAS
(eBpasmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUAJbHAs),  MOHTOJOWJHAs
(a3uaTcko-amMepuKaHckasi).  UepTsl  MPUCHIOCOOJICHHOCTH  IMPECTaBUTEINEH
YEJOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUS. ENMHCTBO 4YEOBEUECKUX pac.
Kputuka pacuszma.

JleMoHCTpauu:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.

JlapBuH.



Tabmuupbl u cxembl: «Bo3HukHOoBeHHE CoOJIHEUHOU cucTeMbl», «Pa3Buthe
opraHuyeckoro mupa», «PacturenpHas wietrka», <OKuUBOTHas  KieTKay,
«IIpokapuornueckas kieTtka», «COBpEeMEHHas CHCTEMa OPraHUYECKOrO0 MHPaAy,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHMS 4YeJIOBeKa W UeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TMaJICOHTOJIOTMYECKUX  HAXOJIOK  IPEIKOB
COBPEMEHHOI'0 YEJIOBEKay», «/lpeBHeinmme moam», «JpeBHue mroam», «llepbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachh».

O6opynoBanue:  mymsiku  «lIpoucxoxknaenue  dvenoBeka»  (OOCTHI
aBCTpaJIONUTEKA, MUTEKAHTPONa, HEaHJEPTalblla, KPOMAHBOHIIA), CIENKH WU
U300pKEHUSI KAMEHHBIX OpYIud MEepBOOBITHOTO YeNoBeKa (KaMHHU-YOIIIEPHI,
pyouna, ckpebna), TeoxpoHoJoruueckass Tal0nuna, Kosuiekius «Dopmbl
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktuueckast padota Ne 1. «M3ydyeHue MCKOMaeMbIX OCTATKOB PACTEHHU U
YKABOTHBIX B KOJJIEKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WM KPaeBEIUECKUI My3eil).

Tema 3. Opranu3msl ¥ OKpY Kaomias cpeaa.

DKoJIOrUs KaK HayKa. 3aJa4ud U pa3deibl SKOJIOTUUA. METOIbl 3KOJIOTHYECKHUX
UCCIIEIOBaHUM. DKOJIOTHUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHAS,
BHYTPUOPTAaHU3MEHHAS.

Okonoruueckue (¢daktopel. Knaccudukamusi 5KoJOTUYECKHX (HAaKTOPOB:
abuoTtuyeckue, OMOTHYECKHME M AaHTPOINOTeHHbIE. J[eMCTBHE IKOJIOTMYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOGuoTtndeckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTh. DOTONEPHOAU3M.
[Ipucnocobnenusi OpraHu3MOB K  JIEUCTBUIO  a0MOTUYECKHX  (DAKTOpOB.
buonornueckue puTMsl.

buortnueckue (bakTopBhl. Buner OMOTHUYECKUX B3aMMOJICCTBUM:
KOHKYPEHIUsI, XUIHUYECTBO, CUMOMO03 U ero dopmel. [lapazutusm, koorneparus,
MyTyajqu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HeWTpamu3M. 3HaYeHHUE OWOTHYECKHX B3aMMOACHCTBHM ISl CYIIECTBOBAHHS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomysanuu. (OCHOBHbIE IOKa3aTelu
MOMYJISIUA:  YHCIICHHOCTh, IUIOTHOCTB, POXAAEMOCTb, CMEPTHOCTB, IPHPOCT,
Murpaunus. J[MHaMuka 4uCcI€HHOCTH MOMYJISIUUNA U €€ PEryJisiusl.

JdeMoHCTpanuu:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «I[Ipupogusie 30HbI 3emun», «Cpeabl oOUTaHMS
opranu3MoBy», «®doronepuoausm», «llonmynsiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU oMUY HHPY30puu-Tyhenbkuy, «llumieBsie menm».

JlaGopaTopHblie M NpaKTHYeCKUE PadoThI:

JlabopaTtophnas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PaCTeHUI U3
Pa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas paborta Ne 4. «Brnusare cBeTa Ha poCT U pa3BUTHE YEPECHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcy€T MIOTHOCTH MOMYJISIIUNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiecTBO opraHu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Bunpbl-nomunantel. CBsi3u B
ouoneHose.



Dkonornueckue cucrembl (dkocucreMsbl). [loHsaTne 00 »skocucTemMe H
ouoreorieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHUCTEMbI: MPOAYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU HKOCUCTEMBbI. [luileBble W€K W  CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMomacca, MNPOAYKIHUSA. IKOJIOTHYECKHE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJIALMs, pa3BuTHe. CyKileccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOoCHCTEMa XBOIHOTO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycTouuBocTd dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenue B. W. Bepnaackoro o Ouocdepe. I'paHuiipl, coctaB U CTPyKTypa
ouocheprr. XKuoe BemectBo U ero QyHkiuu. OcoOeHHOCTH Ouochepbl Kak
rJ100aJIbHOM JKOCHCTEMBbl. JlMHaMHuecKoe paBHOBecHMe W oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOre0OXMMHUECKHE ITUKIIBI 3JIEMEHTOB (yriiepoa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nocdepe 3emiii. AHTPONIOTEHHbIE U3MEHEHHs B Orocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBoBaHME TIPUPO/IBI u YeJIOBEUECTBA. Coxpanenue
Ooropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
VIOpPABJICHUS TMPUPOJIHBIMU pECypcaMHd M HX UCIOJb30BaHUE. JlocTuxkeHUs
OHOJIOTHHY U OXpaHa MPUPOJIBI.

JlemoHncTpanum:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bHUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nutanusy, «IKOJOTUYECKAS] MHUPAMUIAY,
«brocdepa u denoBex», «IKOCUCTEMA MIHPOKOIUCTBCHHOTO JIecay, «IKOCHCTEMa
XBOMHOTO  JIecay, <<BH0ueHo3 BojloéMay,  «ArpoieHos», «llpumepHsbie
aHTPOIIOTCHHbIE  BO3JCUCTBUS Ha mpupoay», «BaxkHeillne HUCTOYHUKH
3arpsi3HEHMs BO3JlyXa W TPYHTOBBIX BOA», «[louBa — BaxkHe#Ias cocTaBistomias
ouocheprr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexTy, «DaKTOphI
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepnl», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B mpupoe».

O6opynoBanue: Mojelb-anrukanus «Tunudaable OMOIIEHO3bI», TepOapuii
«PacturtenbHBIe COOOIIECTBAY, KOUICKIINHA «bHOIIeHO3», «BpeauTenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUJICKIIMM PACTECHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM JKOJOTHYECKUM TPYIIaM OJHOTO BHU/A,
Kpacnas xuura Poccuiickoit ®enepanuu, u300pakeHUs OXpaHSEMbIX BHUIOB
pacTeHun " JKUBOTHBIX.



IDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOIPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacho ®I'OC COO, ycraHaBiauBalTCsS TpeOOBaHUSA K pe3ysibTaTam
OCBOCHMSI  OOYYaIONIMMUCS MpOrpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX PE3yJbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIICAYIONIHME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIMMUCS POCCUHCKON
rpaX1aHCKON MJACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPAaBJICHHOE pPa3BUTHE BHYTPEHHMX YOEXICHWN JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJUIIMN Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBAaTHCS B CBOCH
JESITETLHOCTH 1IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMHM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS mpeameTra «bruoiaorus» AOCTUTraloTCs B
CAUHCTBE YYCOHOM W BOCIHTATCIBHOM JEATCIIBHOCTH B COOTBETCTBHUU C
TPAJAULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TMPHUHSATHIMH B OOIIECTBE MpaBWIaMHA U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IIpoOIleccaM CaMOIIO3HAHMS, CaMOBOCIHUTAHHS U
CaMOpAa3BUTHUA, PpA3BUTUA BHYTPECHHEH TMO3WLMM JIMYHOCTH, MATPUOTU3MA,
YBOKEHUS K 3aKOHY M IPABOMOPSAKY, YEJIOBEKY TPyJa M CTapllIeMy IOKOJICHHIO,
B3aMMHOTO YBa)KECHHUS, OCPEKHOrO OTHOIIEHHUS K KYJbTYPHOMY HACJICAUI0 U
TPaJUILMSIM MHOTOHAIlMOHAJIBHOTO Hapoaa Poccuiickoit denepainuu, nNpupoae u
OKPY’KAIOIIEH Cpee.

JIngyHOCTHBIC pE3ynbTaThl OCBOEHHS ydeOHOro mpeamera «buomorusy
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpPUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YOCXKICHHH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHUE KU3HECHHOTO
OTbITAa M OMbITA JICSITEILHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKM 00YJAIOIIEerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOIO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYLIMOHHBIX IIpaB M OOS3aHHOCTEH, YyBa)KCHUE
3aKOHa W MPaBOMNOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JI€ATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YYCOHBIX M IMO3HABATENIbHBIX 3aJ1a4, BBITOJIHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3WIIMI0 TI0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JICUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU H
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX H UCCJICNOBATEIBCKUX 3a7a4, YBAKUTEIHLHOTO



OTHOUIEHUS! K MHEHHUIO OINIOHEHTOB IMpU OOCYXJEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTh pOCCUICKON IPaKIaHCKON UJEHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEPE]
PonuHoun, ropmoctu 3a CBOM Kpau, CBOW PoawHy, CBOM S3BIK WU KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MIPUPOJTHOMY HACJIEAHNIO U MAMSATHUKAM HPHUPOIBI,
JNOCTUXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJOTHMH, MOHUMAHUS 3HA4YeHHUs] OWUOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

ujeitHas yoexkJIEHHOCTh, TOTOBHOCTh K CIy>KeHHIO U 3ammre OTedecTBa,
OTBETCTBEHHOCTH 3a €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHUE TyXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3[JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPUHATHUS LEHHOCTEM CEMEMHON JKW3HU B COOTBETCTBUU C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJIyYns:

NMOHMMAHUE W peaju3anus 370pOBOTO U 0e30MacHoro obpasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKHX TPaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peryysipHas Quanyeckas
aKTUBHOCTH), OEpEKHOTO0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE LEHHOCTU TMPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOT0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10TI00HE;

FOTOBHOCTb K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIHLHO
BBITIOJIHSATH TaKYyIO JEATEIbHOCTD;

WHTEpEC K pa3IuuHbIM cdepam npodhecCHOHATBHON JESTEIHbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymielt mnpodeccud #  Pealru30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30BaHUI0O U CaMOOOpA30OBaHHIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMUSA



IKOJIOTUUYECKU 1I€JIeCO00pa3HOe OTHOIICHHWE K MPHPOJIE KaK HMCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHAE YPOBHS OSKOJOTHYECKOW KyJIbTYpBI: MPHOOPETEHUE OIBITa
IUTAHUPOBAHMUS TIOCTYIIKOB M OIICHKM WX BO3MOXHBIX TIOCIEICTBUN IS
OKpY’KaroIen CpeIbl;

OCO3HaHHWE TJIO00AIBHOTO XapakTepa JKOJOTUYCCKUX MPOoOJIeM W IMyTeH ux
pEIICHNUS;

CIIOCOOHOCTh HMCIIONB30BaTh MPHOOpETAaeMbIe TPU HU3YYCHUU OHOJIOTHHU
3HaHWS W YMCHHS TPU PEIICHUH TPoOJeM, CBSI3aHHBIX C PalUOHAIBHBIM
IPUPOJIOTIONB30BAaHUEM  (COONIOJICHUE TpaBUI  TOBEJACHUS B TPHUPOJIE,
HAIPaBIICHHBIX HAa COXpPAaHCHHWE pPAaBHOBECHsI B OSKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOC HETPUATHE JCHCTBHM, TNPUHOCIIINX Bpel  OKPYXKaIoIeH
IPUPOJTHON Cpefie, YMEHHE MPOTHO3UPOBATH HEOJIATONMPHITHBIE IKOJIOTUYCCKHUE
TIOCIICACTBHSI PEATNPUHUMACMBIX IEHCTBUH U MPEIOTBPAIATh UX;

HAJIMYUE PA3BUTOTO IKOJIOTHYECKOTO MBIIICHUS, SKOJIOTHUECKON KYJIbTYPHI,
OTIbITa NEeSATEILHOCTH HKOJIOTHYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMHU B ITO3HABATEJIIbHONW, KOMMYHHKATUBHON M COITMATBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTUIO B MIPAKTUYECKOMN JIEATETLHOCTH SKOJIOTUYECKOM
HaIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOTe
KYJIbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHUTATENICKOM KYJIBTYphl KakK CpeJCTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CHenupuKu OHOJOTUM KaK HayKd, OCO3HaHUs €€ pOoJu B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpyKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeOBEKa U
OOIIECTBa, B IO3HAHUM MPHUPOIHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUs IPUPOAHOTO PABHOBECHUS,

yOXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJISI COBPEMEHHOW IMBHIIA3AINU:
oOecrieuyeHus: HOBOT'O YPOBHS PAa3BUTHSA MEAMUIIMHBI, CO3aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pEIIaTh PECYpCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIXOJIa U3 MIO0ATBHBIX IKOJOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OWOJOTHYECKUX 3HAHUM B IEIAX
MOBBIIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpPyeMO
PU U3y4YEeHUU OMOJIOTHH,

MOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, MUCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh TIOJydyaeMble 3HAHUS Ui aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOASAIINX B HEM U3MEHEHU,
yMEHUE JieJlaTh OOOCHOBAHHBIC 3aKJIFOUCHHMsS] HAa OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JJAHHBIX C IEJIBIO TIOJIYYCHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCTOJIB30BaTh OMOJIOTUYECKHE 3HAHMS JIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHWE IIEHHOCTH HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTh K HEMMPCPLIBHOMY O6paSOBaHI/II-0 )41
CaM006pa?>0BaHI/IIO, K aKTHBHOMY IIOJIYUYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpe6HOCT51MI/I.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHBIG PE3yIbTaTbl OCBOCHMUA y‘IC6HOI‘O npeamMeTa «buonorus»
BKIIIOYAIOT: 3HAYUMBIC JJIA @OpMHpOBaHI/IH MHUPOBO33PCHUA 06yqa10mec;1
MCKIUCHUIITIMHAPHBIC (MG}KHPCILMCTHLIG) O6HI€Hay‘IHI>IC IMOHATHA, OTPAXAKOIIHNC
OCIOCTHOCTD HaquOﬁ KapTUHbl MHpPA U CHGHI/I(i)I/IKy MCTOJOB IIO3HAHMA,
HCIIOJIB3YCMBIX B C€CCTCCTBCHHBIX HAyKax (BGHICCTBO, QHCPIuU:A, ABJICHUC, ITPOLCCC,
CHCTCMaA, HaquLIﬁ (1)8,KT, IMPUHIOUII, TUIIOTC3d, 3daKOHOMCPHOCTBL, 3aKOH, TCOPHU:I,
HCCICOAOBAHUC, H3.6J'II-0I[CHI/IC, HU3MCPCHHC, OKCIICPUMCHT )41 I[pymx),
YHUBCPCAJIBHBIC y‘I€6HBIe I[GﬁCTBPIi[ (HOSHaBaTGJIBHBIC, KOMMYHHKATHUBHBIC,

peryJISTUBHBIC), obecrieunBaroIIIe dbopmMupoBaHUe (GyHKIIMOHATBHOM
I'PaMOTHOCTH ¥ COLMAJbHOW KOMIIETEHIIMM OOYyYarolIuxcs, CIOCOOHOCTh
o0y4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS W  yYHUBEpPCAJIbHBIC Y4YeOHBIC JCHCTBHUS B
MMO3HABATEJILHON 1 COIMANIbHOM MPaKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IPOTpaMMBbl CPETHEro OOIIero
o0pa3oBaHus JIOKHBI OTPaXkKaTh:

OBaanenue YHHBepPCAIbHBIMH Y4eOHbIMU MO3HABATEJIbLHBIMH
NeHCTBUSIMU:

1) 0a30Bble JJOrHYecKHe AeliCcTBHA:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPH OCBOCHMHM 3HAHWUM TPUEMBI JIOTHYECKOTO MBIIIICHUS
(ananm3a, cMHTE3a, CPaBHECHHMS, KiIacCU(pUKAIIIHU, O00OIICHHS ), PACKPBIBATh CMBICT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTAaHABIUBATH
CBSI3U C IPYTUMH MOHITHUSIMH ),

OMpEeNeNATh IENU JCATEILHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUH HX
JTIOCTHKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABIICHHBIMH IICIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE MOHATHUS JUIsl 0ObSICHEHUS (PAKTOB M SIBJICHUMN
YKUBOM MIPUPOLBI;

CTPOHUTH JIOTHYECKHE PACCYXJICHHUS (MHIYKTUBHBIC, JEIYKTHUBHBIC, TIO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B pPacCMaTPUBACMBIX
SBJIICHUAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMECHSITh CXEMHO-MO/IETbHBIE CpelncTBa JUIS IpeACTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHWH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKkKe  TMPOTUBOPEYMH  pa3sHOTO  poja, BBIABICHHBIX B Pa3IUYHBIX
HH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabaTeiBaTh IJIaH PEIICHHS MPOOJEMbI C YUETOM aHAIM3a HMEIOIIMXCS
MaTepUaJIbHBIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICSITECILHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTaTOB
IIEJISIM, OIICHUBATh PUCKH TOCIICICTBUI ACATCILHOCTH,

KOOPJIMHUPOBAaTh W  BBHITIOJIHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.

2) 0a30BbBI€e HCCIEI0BATEIbCKHE JeHCTBHS:

BJIAJICTh HABBIKAMH y4eOHO-UCCIIEIOBATENBCKOM U MTPOCKTHOM JESITEIIbHOCTH,

HAaBBIKAMHM  pasperieHusi Mpo0sieM, CHOCOOHOCTBIO W TOTOBHOCTBHIO K



CaMOCTOATENbHOMY MOUCKY METOO0B PELICHUS! TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBbIE BHUJbI JIESITEIBHOCTU M0 TMOJIYYEHHUIO HOBOTO
3HAHMS, €TI0 HHTEpPHpeTalHH, MNPeoOpa3oBaHUI0O M TPUMEHEHUIO B y4eOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILIEHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHSATUSIMU U METO/IAMH;

CTaBUTh U (OpMyIupoBaTh COOCTBEHHBIE 3aJadyl B 0Opa30BaTEIbHOM
NESATETbHOCTH U KU3HEHHBIX CUTYaILIUSIX;

BBISIBIISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHl HJisl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJNyYCHHbIE B XOJAE pEIICHHUs 3aJaud  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIICCTBJISAThH 1I€JICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIIOCOOOB
NEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh TEPEHOCUTHh 3HAHUS B IO3HABATEIBHYIO M IMPAKTHYECKYIO0 OOJACTH
KU3HENIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIC HJIEH, MpeJiaraTb OpUTrMHAIBHBIE MOJXOJbl U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POPMAINK (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEparype, OHOJOTUYECKUX CIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH
UH(OPMAIUIO PA3TMYHBIX BUJOB U (HOPM MPEACTABICHUS], KDUTUUECKU OLICHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIMpOBaTh 3aMpPOChl U MPUMEHSTH PAa3IMYHbIE METOJbI MIPHU MOUCKE U
otOope Omosornyeckor MHGOpMAaIN, HEOOXOAMMOM ISl BBHITTOJIHEHHS Y4€OHBIX
3ajay;

npUOOpeTaTh OMBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTHUMANbHYIO  (OpMYy  TIPEICTaBIICHUS
ounonornyeckor uHbopmalu (cxembl, rpaduky, TUarpaMmbl, TAOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BAaTh HAYYHBIA S3BIK B KadeCTBE CpEACTBA MpH paboTe C
Ononornyecko MHPOpPMALIMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbl, ab0peBHaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHUE  CPEJCTBA
HaTJISTHOCTH;

BIAJ€Th  HABBIKAMHM  pAacloO3HaBaHUS M 3alUTHl  WH)OpMaIuwy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oomenme:

OCYIIECTBJISATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMQJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXIaeMol TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHLHO BBHITIOJHEHUS TpeJiaraeMoi
3a/lay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX yYaCTHUKOB
JMajora Wik JUCKYCCUN);



pacno3HaBaTh HeBepOaJlbHbIE CpEJCTBAa OOIIEHMs, TNOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHUS KOH(IUKTHBIX CUTYyaIlui,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh Pa3IMYHBIMU CIOCOOAMHU OOIEHUS M B3aMMOJICUCTBHS, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEeKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHAs AeATeJIbHOCTD:

MOHUMATh M MCIOJH30BaTh MPEUMYILECTBA KOMAHAHOW U MHAMBUAYaJIbHOM
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (HOPM B3aMMOJIECHCTBUSA MPHU PEILICHUN Yy4eOHOH 3aauH;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX JEUCTBHM C y4y€TOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KI0ro YjieHa KOJUICKTHBA,;

NpUHUMATh [eJId  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JACUCTBUS MO €& JOCTUKEHHUIO: COCTaBIATh IUJIaH JCHCTBUMH,
pacmpeieniarh pojaud ¢ Y4€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padOThI;

OIICHMBATh KauyeCTBO CBOETrO BKJIaJla W KaXKIOTO y4aCTHHKAa KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OILICHMBATh HWJEU C TO3UIUA HOBH3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYHIIECTBJISTh IMO3UTUBHOE CTPATETUYECKOE IOBEJACHUE B PAa3IMUHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBy1aieHHe YHUBEPCAJIbHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl BBISIBIICHUS MpoOJieM M UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBHIOMpATh HAa OCHOBE OHMOJIOTMUECKUX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUSIX M MOCTYIKAaX MO OTHOIICHHWIO K KUBOW MPHUPOJIE,
CBOEMY 3JI0OPOBBIO U 3[IOPOBBIO0 OKPYKAIOIIHX;

CaMOCTOSATENILHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIbHOCTh, BBISBIISTH
po0JIeMBbl, CTaBUTh U (HOPMYyITUPOBATH COOCTBEHHBIC 3a7a4u B 00pa30BaTEIbHOM
NEATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOATENILHO COCTABJISITh IUJIaH pEIICHUs TpoOieMbl ¢ Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacHIMPATHh PaMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (hOPMHUPOBAHUIO W TPOSBICHUIO IMPOKOW DSPYAUIINH B
pa3HbIX 00JIACTAX 3HAHUW, TOCTOSHHO TIOBBIIATH CBOM 0OOpa30BaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyaIlUsIM, BHOCUTb KOPPEKTUBHI B JICSITECIBHOCTD,
OIICHMBATh COOTBETCTBHE PE3YJIHTATOB IICJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  peIeKCMW  KaK  OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUM W MBICTUTEIBHBIX TIPOIECCOB, WX pE3YyJIbTAaTOB W
OCHOBAaHHM, MCIOJb30BaTh MPUEMBI PEIICKCUU IS OIEHKH CHUTYaIlMH, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEHICHUS MO0 HUX
CHUKCHHUIO;



NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TPU aHaIu3e pe3yJbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

PUHUMATH CeOsl, TOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,

IPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TPU aHaIU3e pe3ybTaToB
JeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIMIHNOKH;

pa3BHUBaTh CIIOCOOHOCTh TOHUMATh MUP C TTO3UITUH IPYTOT0 YEIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamMera «bruonorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUI 10 OCBOCHUIO, MHTEPIIPETAIIUN U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JCSITEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YUYEOHBIX CHUTYaIlUsAX, & TAKXKE B PEalbHBIX
KU3HCHHBIX CUTyaIlUsiX, CBA3aHHBIX ¢ Ouonoruedl. B mporpamme mpenmeTHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosorus» ¢ 10
Kacce JOKHbBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpa MU HAy4YHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUHCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJIEpKAHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHI:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIEeCTB M NpEeBpalllCHUE
HHEPTUM), TOMEOCTa3 (CaMOpEryJsius), YpOBHEBasE OPraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEICHHE (PEIPOYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTH, POCT U
pa3BUTHE;

yMEHUE U3JlaraTh OHOJIOTMYECKHE Teopur (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHAsg JOrMa MOJIKYJSIpHOM Ouosorun), 3akoHbl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 1meHTpax MHOTooOpasus H
MPOUCXOKIEHUS KyJIbTYpHbIX pacTteHuil H. 1. BaBuioBa), onpenensTh rpaHULbI
WX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOJIOICHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLIECCOB U SBJICHUM, OPraHU3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyeMbIMH BEIIMYMHAMHU, OOBSCHEHUE TMOIYYCHHBIX
pE3yJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHUM, TEOPUN M 3aKOHOB, YMEHUE
JIeJIaTh BBIBOJIBI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJENATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U
9YKapHoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBPAIICHUSI SHEPTUU B KIETKe, (HOTOCHHTE3A,
MJIACTUYECKOTO W DHEPreTHYecKoro oOMEHa, XEeMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHHUS, WHAUBHUIYAJIbHOIO PpPa3BUTUS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS JJISI OOBSICHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JUISl MIPUHSTUSA MPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNST HOPM IPAMOTHOTO TOBEJICHUS B OKPYKAIOIICH
MPUPOIHON cpejie, MOHUMAaHUE HEOOXOIWMOCTH WCIOIB30BAHUS JTOCTHKCHUIM



COBpPEMEHHOW  Ouoiorum  u OMOTEXHOJIOTUI  JJI1  PalMOHAJIBLHOTO
IPUPOAOTIOIH30BAHNUS;

YMEHUE pellaTh JJIEMEHTApHbIE TE€HETUYECKUE 3a/layd Ha MOHO- U
JTUTHOPUIHOE CKpEUIMBaHUE, CICTUICHHOE HAacleIoBaHWEe, COCTaBIATh CXEMbl
MOHOTUOPHUIHOTO CKpEIIMBaHUs JUIsl TIpe/icKa3aHus HaclelOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OpATOpHbIE M MpaKkTUYecKue paboThl, COOI0IaTh
IpaBuJIa MpU padboTe ¢ y4COHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HUHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOUYHUKOB (CPEACTBA MACCOBOM MH(pOPMAIIMK, HAYYHO-TIOMYJISPHbIC
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUI B OHOJIOTHUH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIC IHUCbMEHHBIE M YCTHBIE COOOLICHUS,
0000111ast GMOJIOTHUECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» 6 11
Klacce NOJIKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HaHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBl MHUpAa U HAYYHOTO MUPOBO33PEHHUSA, O BKJIAJEC POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAILHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEeIICHUs )KU3HEHHBIX 3a/a4;

YMEHHUE PACKpPBIBATh COJIEpKAHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHI:
BU/I, TIOMYJISALIUSI, TeHO(MOH/I, BOJIOLMS, ABMKYIIUE CUIBI ((PaKTOPHI) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BUI000pa30BaHue, SKOJOTHYECKUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYUEHTHI, KOHCYMEHTBHI, pEAYLEHThl, I1eNd IUTaHus,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3JIarath OWOJOTHYECKHE Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DOBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogasimeBoro cxonactea K. M. bapa, uepenoBaHus riaBHBIX HalpaBiICHUN U
nyTteit spomorun A. H. CeseprioBa, yuenus o 6uochepe B. WM. Bepnanckoro),
OTIPEIENISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIaJIETh METOJIAaMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONMCAHHME YKUBBIX CHUCTEM, MPOILIECCOB W SIBICHHWI, OpraHu3aiisi W MPOBEIACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIECIyeMbIMH BEJIMYMHAMU, OOBICHEHHE TMOITYYECHHBIX
pE3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TOHSTHM, TEOPUNA M 3aKOHOB, YMEHUE
JieaTh BBIBOJIBI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHUE BBIICIATHh CYIIECTBEHHBIC TPU3HAKU CTPOEHUS OHOJIOTUYECKUX
OOBEKTOB: BUJOB, TMOMYJAIMA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOTreOleHO30B U DKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJIEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHJI000pA30BaHMS, MPUCTIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS JKOJOTHYECKUX (DAKTOPOB HA OpPraHU3MBI, MEpeHoca
BCIIECTB W TIOTOKA DHEPTMH B HSKOCHCTEMAax, AHTPONOTEHHBIX HW3MEHEHHWH B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEMIECTB M OMOTCOXMMHUYECKHUX
IIUKJIOB B OMocdepe;

yMEHUE TPUMEHATH MOJyYCHHbIE 3HAHUS JJISI OOBSICHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JUISl NMIPUHSITUSA MPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HH C IIeJIbI0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0IEHNST HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIICH
MPUPOIHONM Cpeje, MOHUMAaHUE HEOOXOIWMOCTH WCIOIB30BAHUS JTOCTHKCHUIM
COBPEMEHHOW OMOJIOTUH JIJIsl PAlIMOHATILHOTO TIPUPOAOIIONH30BAHNS;



YMEHHE PeIaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a/1auH, COCTABISTh CXEMBI
NIEPEeHOCa BEIIECTB U SHEPTUU B IKOCUCTEMaX (IIeTIH MTUTAHMS);

YMCHHE BBIMOJHITH JIA0OpATOPHBIE W TPAKTHUECKHE pPadOThI, COOIOMATH
IpaBuJia MpU padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OICHUBATh W HWHTEPIPETHPOBATH HWHEOOPMAIIUIO
OMOJIOTMUECKOTO COJEP)KAaHUs, BKJIIOYAIONIYI0 IICEBJOHAYYHBIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOpMAINMU, HAYTHO-TOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  TJOOANbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MTO3HUITHUIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC IHMCHMEHHBIE K YCTHBIC COOOIICHHUS,
000011251 OMOIOTUYECKYI0 MH(OPMAIINIO W3 HECKOJIBKUX HMCTOYHHUKOB, TPAMOTHO
UCTIOJIb30BaTh MOHSITHIHBIH ammapar OuoorHuH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHuUe Koau4vecTBo yacoB
DJIeKTpOoHHbIe (LM (ppoBbIE)
n/ pa3ie/ioB H TeM KoHTpoJibHbIC IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE PeCYPChI
I NporpaMmel padoThI padoThI
bubmuoreka [JOK
1 b
HOTOTILT Kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
) JKuBbI€ CUCTEMBI U UX { bu6mmoreka [IOK
OopraHusanus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB U g { bubmuoreka [JOK
CTPOCHUE KIIETKU https://m.edsoo.ru/7f41c292
4 KuznenesTeabHOCTh 6 bubmuoreka [JOK
KJIETKHU https://m.edsoo.ru/7f41¢292
PazmHoxenue u
5 T —— 5 ! bu6mmoreka [JOK
FHBHAY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTH 1
6 I/I3MCH§I/IBOCTL 8 1.5 bubmmorexa LHOK
) https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenekuusi OpraHu3MoOB. 3 bubnuotexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PeszepBHOE Bpems 1 brbmorexa HOK
p p https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO
34 0 4

YACOB I10 ITPOTPAMME




11 KJIACC

I[TPOT'PAMME

HauMeHoBaHHe KoaundecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIE)
pa3jiejioB U TeM KonrtpoJbHbie IIpakTH4eckue
n/n Bceero o0pa3oBaTejibHbIE PeCypPChI
NnporpaMMsl padoThI padoThI
OBOJIIOLIMOHHAS 9 1 bubmuorexa [JOK
ounosorusa https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHME U
bubmuorexa [JOK
2 pa3sBUTHE KU3HU 9 0.5
https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranu3msl U
3 R 5 ! bubnnoreka IIOK
py B https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa 1
4 3K0J1011L"IquCI<I/Ie 9 bubmmorera OK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
5 PeszepBHOE BpeMst 2 bubnmorexa IOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 0 2.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne Koau4vecTBo 4acoB
JJleKTPOHHBbIE HU(PPOBHIE
n | Tema ypoka KoHnTtpoJbHbie
Bcero IIpakTuyeckune padoTsl o0pa3oBaTe/IbHbIE Pecypchbl
/ paboThbI
n
bubmuoreka [JOK
buonorus B cucreme
1 a 1 https://m.edso0o.ru/863e6122
YK https://m.edso0o0.ru/863e632a
Mertoap! MO3HAHKS
JKMBOW MPUPOJIBI.
[IpakTrueckas padota No
) 1 «Mcnons3oBaHue ! 0.5 bubmuoreka [JOK
pa3IUYHBIX METOLOB IIPU ' https://m.edsoo.ru/863e6122
W3y4YEHUU
OMOJIOTHYECKUX
00BEKTOBY
3 Bbuonornueckre cCuCTEMEI, | bu6nmoreka [JOK
MPOLECCH] U UX U3YUYEHHE https://m.edsoo0.ru/863e6564
XUMHUYECKUN COCTAB
4 et Boa i ! bubmuoreka [JOK
- PO https://m.edsoo.ru/863e674e
MUHEpaIbHBIE COIN
5 benku. CocraB u 1 bu6mmoreka [JOK
CTpoeHue 0eKoB https://m.edso0.ru/863e6b72
6 DepMeHTBI — ] 0.5 bubnuoreka [JOK
OHOJIOTHYECKHUE ’ https://m.edsoo.ru/863e6b72




KaTaan3aTophbl.
JlaboparopHas pabota Ne
1 «3yuenue
KaTaJIuTUYECKON
aKTUBHOCTH (pepMEHTOB
(Ha mpuMepe amuIIa3bl
WJIM KaTaasbl)»

7 VrineBoanl. JIunuael buGnnorexa LIOK
https://m.edso00.ru/863e6870
g HyxknenHoBbie KUCTOTBHI. bubnuorexa [JOK
ATO https://m.edsoo.ru/863e6d5c
Hctopus u meToasl
9 U3Y4EHHUS KIIETKH. bubmmorexa [OK
https://m.edsoo.ru/863e6e88
Knerounas teopust
10 Kiterka xak nesnocrHas
KHUBas cCUCTEMa
Crtpoenue
3YKApUOTUYECKON
kieTku. JlabopaTopHas
pabota Ne 2 «3yuenue
CTPOEHHUs KJIIETOK bubnnorexa [JOK
11 pacTeHui, )KUBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpu0oB u OaKTepHii oA https://m.edsoo.ru/863e716¢c
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpernaparax 1 ux
OTIHMCaHUE»
12 OOMEH BEIIECTB I bubmmorexa LOK

https://m.edsoo.ru/863e766¢




MeTa00IM3M

13 doTocuHTE3. bubmuoreka [JOK
XeMoCHUHTE3 https://m.eds00.ru/863e7¢98
o bu6 OK
14 DHepreTUYecKuii 0OMeH nommotexa I
https://m.edsoo.ru/863e7aae
JKU3HEeHHEBIN UK
KJIeTKU. [leleHne KiIeTKu.
Murto3. JlabopaTopHas
pabora Ne 3
15 «HaoOmronenne Muto3a B 0.5 bubmorexa [IOK
A ’ https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha
TOTOBBIX
MUKpOIpenapaTax»
Buocunres Oenka.
16 Peaknusa MaTpu4aHOTO bubnmorexa LHOK
1 p https://m.eds00.ru/863e796¢
CHHTE3a
17 Tpaucusius — bubnnorexa [JOK
OnocuHres Oeika https://m.eds00.ru/863e796¢
18 Hexknerounsie popmbl bub6nuorexa [IOK
JKU3HU — BUPYCHI https://m.edsoo.ru/863e7540
bu6nmoreka [JOK
®opMBbI pa3MHOKEHUS
19 https://m.edsoo.ru/863e81b6
OpraHiu3MoB https://m.edsoo.ru/863e83 le
20 Meiios bubmuorexa [JOK
https://m.edsoo.ru/863e7f4a
21 OOpazoBaHue U pa3BUTHE 0.5 bubnmoreka [JOK

TTIOJIOBBIX KJICTOK.

https://m.edsoo.ru/863e81b6




O110/10TBOpPEHHUE.
JlaboparopHas pabota Ne
4 «3y4yeHue cTpoeHUs
MIOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOITpernaparax»

22

NuauBunyansHOE
pa3BUTHE OPraHU3MOB

bubmuoreka [JOK
https://m.edso0o.ru/863e8436

23

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
U3MCHYUBOCTHU

bubmuoreka [JOK
https://m.edso0.ru/863e8612

24

3aKOHOMEPHOCTH
HaCJICI0BaHHS
MIPU3HAKOB.
MounorubpumaHoe
CKpCIIMBAaHUC

bubmuoreka [JOK
https://m.edsoo.ru/863e8878

25

Jurubpuaxoe
CKpeniuBaHue. 3aKoH
HE3aBHCHMOI0
HACJIeIOBaHUS MPU3HAKOB

bu6nmoreka [JOK
https://m.edsoo.ru/863e89a4

26

CuennenHoe
HacJIeJOBaHHe
MIPU3HAKOB.
JlabopaTtopHas pabota Ne
5 «M3yuenue
pe3yabTaToB
MOHOTUOPUAHOTO U
JTUTUOPUIHOTO
CKpEUIBAHUS Y

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/863e8c60




Ipo30( Bl HAa TOTOBBIX
MUKpOITpernaparax»

27

I'enerunka momna.
Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX
C IIOJIOM

bu6mmoreka [JOK
https://m.edsoo.ru/863e8c60

28

N3MeHUYnBOCTb.
HenacnencrBennas
U3MEHYUBOCTb.
JlaboparopHas pabota Ne
6. U3yuenue

MO (DHUKAITIOHHOM
W3MEHUYUBOCTH,
MIOCTPOCHHE
BapHUAIIIOHHOTO PAJa U
BapUAIIMOHHOW KPUBOW»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe

29

Hacnencreennas
MU3MEHYHUBOCTbD.
JIaGoparopHas paboTa Ne
7. «AHanu3 MyTauun y
JPO30( MBI HA TOTOBBIX
MHUKpOIMpenaparax»

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/863e8efe

30

T'eneTuka uenoBeka

bu6nmoreka [JOK
https://m.edso00.ru/863e8d78

31

PesepBHBIil ypoOK.
O0001eHue Mo TeMe
«HacmencTBeHHOCTD U
H3MEHYHUBOCTD
OpraHUu3MOB»




1 Cenekius Kak HayKa U ! bubnuoreka [JOK
IpoIece https://m.eds00.ru/863¢9214
MeTob1 U AOCTHKEHUS

33 CEJIEKIIUU PACTCHUI 1 1 bubmorexa HOK

P https://m.edsoo.ru/863e9214
KUBOTHBIX

34 buotexHonorus kak ! bubmuoreka [JOK

OTpacib NPOU3BOACTBA https://m.eds00.ru/863e¢9336
OBILEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




11 KJIACC

Ne KosnuecTBo yacos
JJleKTPOHHBbIE LU (PPOBHIE
n | Tema ypoka KoHTpoJibHbIE
Bcero IIpakTyeckune padoTnl o0pa3soBaTeIbHbIE PeCypChbl
/ paboThI
n
| OBOJIOLUSI U METOJIBI €€ 1 bubmuoreka [JOK
U3YYEHUA https://m.edsoo.ru/863ea20e
Hcropus passurus
2 Mpe/ICTaBJICHHI 00 1 bubmmorexa [OK
be https://m.edsoo.ru/863e9570
HBOJIIOLINH
bu6mmoreka [IOK
3 MukposBontonus
P H ! https://m.edsoo.ru/863e9cle
[Honmynsauus kak
JJIeMEHTapHasi €AUHUIA
BH/Ia U HBOJIIOLIU Y. Eub 1OK
nonMoTexa
4 J °
abopatopHas pabota Ne 1 0.5 https://m.edsoo.ru/863e99c6
1 «CpaBHEHHE BUIOB 1O
MOP(OJIOTHIECKOMY
KPUTEPHUIO»
BIDKYIIIME CHUJIIbI
5 gneMZHTa . ! bubnunoreka [JOK
P https://m.edsoo.ru/863e9da4
(haKTOpBI) SBOTIOLNH
6 EcrecTBeHHbIi 0TOOp U 1 bubnuoreka [IOK
ero (popmsal https://m.edsoo.ru/863e9ed0
7 Pe3ynbTarhl 3BOIIOLUN: ] 0.5 bubnnorexa [JOK

MPUCIIOCOOTICHHOCTD

https://m.edsoo.ru/863e9fde




OpPraHU3MOB H
BHUI000pa30BaHuUe.
JlaboparopHas pabota Ne
2 «Onucanue
MPUCIIOCOOJICHHOCTH
opraHusmMa u €€
OTHOCHUTEIILHOTO
XapakTepa

HaHpaBJ’IeHI/IH " OyTH
MaKpO3BOJOIOUHA

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

HeobparumocTh
IBOJIFOLIAU

10

Wctopus xu3Hu Ha 3emiie
U METOJBI €€ U3y4YECHU

11

I 'ummoresn!
MPOUCXOXKICHUS KU3HU
Ha 3emiie

bubmuoreka [JOK
https://m.edsoo.ru/863ea5a6

12

Pa3Butue xu3Hu Ha
3emiie o paM U
nepuoaam

bu6nmoreka [JOK
https://m.edsoo.ru/863eabbe

13

OcCHOBHBIE 3Tanbl
9BOJIIOLIUH
PacTUTENILHOTO U
KHUBOTHOTO MHpA.
[IpakTuueckas pabora Ne
1 «M3yuenue
MCKOTTAeMBIX OCTaTKOB
pacTeHuil U KUBOTHBIX B

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/863ea8bc




KOJIUICKIHUAX >

14 CoBpeMeHHas cucrema bubnmoreka [JOK
OPraHUYeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YeTIOBEKA bubnmoreka [JOK
(anTpormorenes) https://m.edsoo.ru/863eac2c
BIDKYIIIUE CHITBI
16 (I([baKTZ 1) bubmmoreka [JOK
P https://m.edsoo.ru/863ead44
aHTpOIOreHe3a
17 OcHOBHBIE CTaIUH
SBOJIIOLIUU YE€JIOBEKa
UYenoBeueckue pachl U
18 MPUPOIHBIE aAanTalu1 bubmmorexa [TOK
PHPOA o I https://m.edsoo.ru/863eaca?
YeJIoBeKa
PesepBHbIit ypoK.
O60061eHue o Teme
19 «Bo3HUKHOBEHUE U
pa3BHTHE KU3HU HA
3emie»
20 DKOoJ0rus Kak HayKa
)1 Cpenpl oOuTaHus u bubnuotexa [JOK
9KOJIOTHYECKUE (PAKTOPHI https://m.edsoo.ru/863eafec
AOGuoTtnueckue HakTopsl.
JIaGoparopHas paboTa Ne
3. «Mopdomnoruueckue
. bubnuorexa [JOK
22 0COOCHHOCTH PaCTCHHIA 0.5

U3 Pa3HbIX MECT
oOUTaHHSN.
JlabopaTtopHas pab6ota Ne

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




4. «Bnusgaue cBera Ha
pPOCT U pa3BUTHE
YEPEHKOB KOJIEYCa»

23 buotnueckue hakTopsl bubmmorexa LIOK
p https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE
XapaKTEPUCTUKU
MOMYJISLIUHN.
24 [IpakTuueckas padora No 0.5
2 «[loxcuyéT mI0THOCTH
MOMYJISIIINI pa3HBIX
BUJIOB PACTCHHID»
’s Coob1ecTBa OpraHu3MoB bubnuorexa [JOK
— OHOLIEHO3 https://m.eds00.1ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuotexa [JOK
(3K0CcHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBbIE TIOKa3aTeNN
9KOCHCTEMBI. Eub 1OK
nOIMOTEeKA
27 DKOJIOTrH4ecKue
. https://m.edsoo.ru/863eb5fa
nupamuel. CBOMCTBa
skocucreM. Cykieccus
28 [TpupoaHbIe SKOCHCTEMBI
29 AHTpPONIOTr€HHbIE
9KOCHUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
JKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU bubnuorexa [JOK

CYIICCTBOBAHUSA

https://m.edsoo.ru/863ebd 16
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YeroBeuecTBO B
32
ouocdepe 3emnun

13 CocymiecTBoBaHue
MIPUPOJIBI M YEIIOBEUECTBA

bubmuoreka [JOK
https://m.edsoo.ru/863ebale

PesepBHbIii ypOK.
34 O0001enne TEMBI
«CoobmrecTBa u

3KOJIOTHYCCKHUEC CUCTCEMBID»

OBILEE KOJIMYECTBO
YACOB 110 [TIPOTPAMME

34

2.5
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