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MMOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY IS
omnpeneseHusl MOoAX0I0B K (OPMHPOBAHUIO COJEpPKaHUS Y4eOHOTro TNperMeTa
«buostorusi»  coctaBwiIM:  KoHUentyaiapHble mnonoxenus DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJIeH, CONIepKaHMs, pE3yJbTaToOB OOyYCHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOXKEHUSI 00 OOLIUX HENsIX U
OPUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CPEIHEro
obmero oOpa3oBanusi B Poccuiickoit ®Denepanuu, a TakKe TMOJIOKEHUS O
cnenuduke OMONIOTNH, €€ 3HAYCHUU B IMMO3HAHUY XKUBOW MPUPOJBI U 00€CTIeueHNN
CYIIIECTBOBAHMS YeJOBeUeCKOoro oomiecTBa. COrIacCHO Ha3BaHHBIM IOJIOKEHUSM,
onpe/ieseHbl OCHOBHBIE (DYHKIIMU MPOrpaMMbl IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu JaéT MOpPEACTaBICHHUE O IMeIIX, 00 oOIei
cTparerud OOydYeHHs, BOCIUTAHUS ¥ PA3BUTHI OOYYaIONMUXCS CpEJACTBAMU
yaeOHOrOo Tmpenmera «buonorus», omnpenensieT o00s3aTeNbHOE MPEIMETHOE
CoIepXaHUe, €ro CTPYKTypy, paclpeielieHue T0 pa3aeliaM ¢ TeMawm,
PEKOMEHIyEMYIO TOCJEI0BATeIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BATEIHLHOIO
mpoliecca, BO3PACTHBIX 0COOCHHOCTEN 00yJarOIIIXCS.

B nporpamme mo OWONOTHMM TakKe YYHMTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHuss B (HOPMUPOBAHMH OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATETbHOCTH/YUeOHBIX JeUCTBUM OOYYarOMIMXCSl MO OCBOCHHIO COJIEpP>KaHUS
OHOJOrMYECKOro 00pa3oBaHUsl.

B nporpamme no 6uonorum (10-11 xmaccel, 6a30BbIi ypOBEHB) peaTn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3y4YeHMHM OWoJorMM, Ojlaroiapss 4eMy B HeW
POCMATPUBAETCSl HANpPaBICHHOCTb HA pa3BUTHE 3HAHMM, CBSA3AHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OPUEHTAINIA JTUMYHOCTH, SKOJIOTUUECKOTO MBIIIICHHUS, TPEICTABIICHUN O 3J0POBOM
obOpase XW3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXAIOMIeW MPUPOTHON Cpene.
[ToaToMy Hapsay ¢ H3ydeHHEM O0OIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe Mo OWOJIOTHHU YACICHO BHUMAHUE WCIOJIH30BAHUIO
MOJIYYCHHBIX 3HAHUHW B TTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 3314, B
TOM 4YHCle: NPO(UIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHMM 4YeslOBEeKa, MEIHKO-
T€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs HKOJIOTUYECKU
1[EJ1eCO00pa3HOro TMOBEACHHUS B OKpYyXalollled NpUPOAHOW CpeAe, aHalu3a
BIIUSIHUAS XO3SUCTBEHHOW ACSATENHHOCTA YEJIOBEKAa HAa COCTOSIHHE MPUPOIHBIX WU
VCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHHUSI K MPUKIIATHOW HATIPABICHHOCTH
ydyeOHoro mnpenmMera «buosiorus» mpoJIUKTOBAHO HEOOXOIMMOCTHIO 00ECTICUeHUs



YCIOBUH ISl pEIICHUs] OJTHOM M3 aKTyaJbHBIX 3aJ1a4 IIKOJIFHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KoTopas mpennosiaraer (HopMHpOBaHHE y  OOy4arouuxcs
CIIOCOOHOCTH aalTUPOBAThCA K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOILETOCs
COBPEMEHHOT'0 MHUDA.

buonoruss Ha ypoBHEe cpenHero ooOmiero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (OpMUPOBAHHE y OOY4AIOUIMXCA MPEACTABICHUN O
HAYYHOM KapTHHE MHpa, paciIupsieT U 000OIIaeT 3HaHUS O >KMBOW Ipupoje, eé
OTJMYUTENFHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allid W SBOJIOLUH, CO3MAET
yCIOBHUA  JJS:  TIO3HAHUS  3aKOHOB  KMBOW  MPUPOABI,  (HOPMHUPOBAHHS
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M 0Oe3omacHOTo 00pasa
KHU3HH, YKOJOTHUECKOTO MBIIUICHUS, IICHHOCTHOTO OTHOIICHUS K YKHBOU MPHPOJIE
U YEJIOBEKY.

Bosnbiioe 3HaueHne OMOJIOTUS UMEET TaKXKe I PEIIeHHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  cpeaHero  obOmero  oOpa3oBaHUs,  COLUUAIN3ALUH
oOyuaromuxcs. M3yuenne 6uonorun odecrnednBacT ycaoBHs i (GOPMUPOBAHUS
VMHTEIUIEKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTETpalyd OMOJOTMUYECKUX 3HAHUM C
NPEJCTaBICHUAMU U3 IPYTUX YU4EeOHBIX NMPEAMETOB, B YACTHOCTH, QUNKU, XUMHH
u reorpaduu. HazBaHHble MOJOXKEHUS O NpeJHA3HAYECHUHM y4eOHOro IMpeaMeTa
«buonorus» cocTaBWIM OCHOBY Ui ONPEIEICHUA IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJCp)KaHUs, MPEACTABIEHHOT0 B IMporpamMme IO
OHOJIOTUH.

Ot6op conepxkanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBUH C
KOTOPBIM OOydarommecss TOJKHBI OCBOMTH 3HAHUS W YMEHHS, 3HAUYUMBIC JUIS
dbopmupoBaHus OOIIEH KyJIbTypbl, ONPENETSAIONMNE aJeKBATHOE IMOBEICHUE
4eJIOBeKa B OKpY’KaloUled MPUPOIHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KHU3HU M TIPaKTHUYECKOW nesitenbHocTH. Ocoboe MecTo B ITOW CHUCTEME 3HaHUiA
3aHUMAIOT JIEMEHTBI COACPKAHMSI, KOTOPbIE CIy,aT OCHOBOH AJi1 (pOPMUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
[EHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJOTUYECKOro 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJIep>KaHHUsI Y4eOHOro MaTepuasia B IpOrpamme Io
OMOJIOTMHM OCYIIECTBICHO € YY€TOM NPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00
OTJIMYUTETFHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIiy U
IBOJIOIMH. B COOTBETCTBUM C 3TUM B CTPYKTYpe yueOHOro npenmeTa «bruomorus»
BBIJICJICHBI CJIEAYIOLINE coJiepKaTenbHble TuHUK: «bronorus kak Hayka. MeToibl
HAy4YHOTo Mo3HaHum», «Kierka kak Ouonoruyeckas cucremay, «OpraHu3Mm Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOT0OOpas3ne OpPraHUuYecKOTO MHUpPay,
«IBOJIOLUSA KUBOU MPUPOABI, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Lenp u3yuenuss yueOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUEe  OOy4yaroIUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi >KMBBIX CHCTEM pa3HOIO paHra MW MpUOOpEeTeHHuEe yMEHUH
UCIIOJIb30BaTh ATH 3HAHUS JJIs TPAMOTHBIX JEHCTBUH B OTHOUICHHH OOBEKTOB
KUBOU MPHUPOABI U PEIICHHS] PA3IMYHbIX KU3HEHHBIX MPOOIIEM.

Joctrmxenue 1enu u3ydeHus: yueOHoro npeamera «buosorus» Ha 6a3oBoM
YPOBHE 00ECIIEUNBAETCS PELLICHUEM CIIECAYIOIIUX 3a/1a4:

OCBOEHHE OOYyYarOIMMUCS CHUCTEMBl 3HAHUH O OHOJIOTMYECKUX TEOPUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBHIaX, CIYXKaIIUuX OCHOBOM
s (popMHpOBaAHUS TMPEACTABICHUI O €CTeCTBEHHO-HAy4YHON KapTUHE MHUPA, O
METOJIaX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUHU, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHM3al[MH, BBIAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIICIOBAHUAX B OMOJIOTHY;

dopMupoBaHne y OOYYaIOIIMUXCS TO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPUYECKUX CMOCOOHOCTEW B Mpoliecce aHalinW3a JAHHBIX O MyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISA0B, UAEH UM MOJAXOJOB K M3YUYEHHUIO >KMBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluy;

CTaHOBJIEHHWE Yy oOOyvaromuxcs oOmeld KyJabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHUE YMEHUN OOBSICHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOM MpPHUPOAbI HA OCHOBAHMM 3HAHUI M OMNbITA, IOJYYEHHBIX IpU
U3y4E€HUU OMOJIOTHH;

(GopMupoBaHHE Yy OOY4YAIOIIMXCS YMEHMH WIIIOCTPUPOBATh 3HAYEHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTUUYECKOW MEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUSI YEJIOBEKOM YKUBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIIOICHNS STUUECKUX
HOPM IIpU MIPOBEECHUH OMOJIIOTUYECKUX UCCIIeTI0BAHUM;

OCO3HAaHHE IEHHOCTHM OWMOJOTMYECKHX 3HAHUW /Jis TOBBIMICHUS YPOBHS
HKOJIOTUYECKOM KYIBTYpPHI, A1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEHEBHOM KU3HU JJIsI
OLICHKH TOCJIENCTBUN CBOEH AESITENLHOCTH 10 OTHOILIECHUIO K OKPYKAOIlIen cpeae,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME W COOJIOJCHHE Mep NpPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero ooOuiero oOpazoBanust «buonorus», mzydyaemas Ha
0a30BOM YpOBHE, SIBISIETCS 0053aTElIbHBIM YYEOHBIM MPEAMETOM, BXOASIIUM B
COCTaB MpPeIMETHOM 0051acTH « ECTECTBEHHO-HAYUHBIE TIPEAMETBDY.



Jlst m3ydenust 6nonaoruy Ha 6a30BOM YPOBHE CPETHETO 00IIero o0pa3oBaHus
otBojuTCs 68 "acoB: B 10 kinacce — 34 yaca (1 yac B Heaemnto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUME OBYUYEHUA
10 KITACC

Tema 1. BuoJsiorns Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOLIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U TPABOM.
Ponb Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Mertoabl O3HAHUS KUBOM MPUPObI (HAOIIOIEHNE, SKCIEPUMEHT, OIUCAHUE,
U3MepeHue, KilacCUpUKalus, MOJAEIMpPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemoncTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUS YKUBOU MPUPOIBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckass paboraNe 1. «Mcmonb3oBaHHE pa3IUYHBIX METONOB IPHU
U3YYEHUU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLMS.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: Ouonoruu. Oinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpaszue. Y POBHU OpPTaHU3AIMN OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIEHOTUYECKHI ), OMoCc(epHBIH.

JdemoHcTpanuu:

Tabnuupl U cxeMbl: «OCHOBHBIE PU3HAKH KU3HWY», «YPOBHU OpPraHU3alUU
YKUBOW MPUPOABD).

Oo6opynoBanue: Mmojaens moJiekyisl JJHK.

Tema 3. XumMu4ecKuii COCTAaB M CTPOCHHE KJIETKH.

XUMUYECKUN COCTaB KIETKA. XHUMHUYECKHE DJIEMEHTBI: MaKpPOAJIEMEHTHI,
MHUKpPO3JIEMEHTBL. Boia 1 MUHEpanbHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEPAIBHBIX BellecTB B KieTke. Ilomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeNKOB. AMUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMBbIE ¥ 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl O€JIKOBOM MOJIeKYyJbl (NIepBUYHAs, BTOpUYHAs, TPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe cBoWcTBa OenkoB. buonormueckue
byHKIIN OEIKOB.



®epmentsl — Owonormyeckue Karanuzatopbl. CtpoeHue QepmeHTa:
aKTUBHBIM I1IeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamunsbl.
OTnuynst epMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCHupud03a),
aucaxapujibl - (caxaposa, JaKTO3a) U ToJiMcaxapuibl (Kpaxmal, TJIUKOIeH,
HeJuTo03a). buonornueckue GyHKIUU YriIeBOJIOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApodUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
yTI€BO0B, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB YHEPTUU.

Hykneunossie xkucnotrel: JHK wu PHK. Hykneornast — MoHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkuuu JHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: crpoenue u GhyHKIINN.

[utonorust — Hayka o kietke. KiietouHas teopus — npuMep B3auMOAECHCTBHUS
uje 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUeHUs KIIETKH.

Knerka kak memoctHas >kuBas cuctema. OOmMe MNpPU3HAKH KIETOK:
3aMKHyTas HapykHas memOpana, moisiekysbel JIHK kak reHetmueckuii anmapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuoruyeckas. OcoOeHHOCTH
CTpPOEHHUs MpoKapuoTuueckon kierku. Kierounas crenka Oakrepuit. CTpoeHue
ADYKApUOTUYECKON KIIEeTKU. OCHOBHBIE OTJIWYUS PACTUTEIbHOM, >XKUBOTHOU W
IpUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTE€HKA, IJIMKOKAIUKC, UX
dbyukiuu. [1nazmaTnyeckas MemOpana, e€ cBoiictBa u GyHkiuu. [{utonnasma u eé
opranounabl. OnHomeMOpaHHble opraHounabl kieTku: JIIC, ammapar I'onbmxu,
I30CcOMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, IIJIACTHJBI.
[TpoucxoxneHne MUTOXOHApPUM M mactua. Buasl mmactun. HememOpanHbIE
OpraHOMWJbl KJIETKH: PHUOOCOMBI, KIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. OyHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

Anpo — perynatopHslid HeHTp KieTKH. CTpoeHue sjpa: siaepHas 000JouKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. llneiinen, P. Bupxos, J[x.
Yorcon, @. Kpuk, M. Yunkunce, P. ®panknun, K. M. bap.

Juarpammsbl:  «PacripeneneHne XUMHAYECKUMX  DJIEMEHTOB B HEXKHBOU
npupoze», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOW MPUPOAEY.

Tabmuubl n cxembl: «llepuoguueckass TabiauIla XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIeKyJIbl BOJIb», «brocnunTes Oenka», « CTpoeHue MOJIeKyJbl OeKay,
«Ctpoenue pepmentay, «Hyxnennosrsie kuciotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKn», «CTpoeHue KUBOTHOU KIETKN»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpOeHHE MNPOKAPUOTUYECKON KIETKI,
«CTpoeHue siipa KIETKN», « Y TIeBOAbD), «JIMIuabD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE IS MPOBEACHHUS
HAOJIOICHUM, H3MEPEHH, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTtopHble U npakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTaiasbl)y.

JlaGoparopHas pabota Ne 2. «M3ydyeHue CTpOeHHUS KIETOK pAaCTCHUH,
KUBOTHBIX W OaKTepuil MoJi MHUKPOCKOIIOM Ha TOTOBBIX MHKpoONIpemnapaTax M HX
OTUCAHUE.

Tema 4. ’KuznenesiTeJJLHOCTH KJIETKH.

OOMeH BellecTB, Wi MeTab0aIu3M. AccuMUIALUs (TIaCTUYECKU OOMEH) U
TUCCUMUJTISIIINS (SHEPTETHUECKUiT OOMEH) — JBE CTOPOHBI E€IMHOTO TIpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHUMAaHUU
MeTabonu3ma.

Tumnbel oOMeHa BemiecTB: aBTOTPO(dHBIN U rerepoTpodHbIit. Ponbk dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®dortocunre3. CpetoBas u TemHOBas (a3pl  (oTocuHTeza. Peakuuu
doTtocunteza. DpdexTuBHOCTh PpoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A IS )KU3HU
Ha 3emuie. BiausiHue ycioBuii cpenibl Ha (POTOCHMHTE3 U CIIOCOOBI MOBBIIICHUS €r0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMOCHHTe3. XEeMOCUHTE3UpYIoIe OakTepuu. 3HaUYCHUE XEMOCUHTE3a IS
KU3HH Ha 3emie.

DHepreTuueckuii oOMeH B KieTke. PaciienieHue BellecTB, BbIJEICHUE U
aKKyMYJIMPOBAHHE DSHEPrud B KJIETKE. OJTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxkenne m ero Buabl. KucIopoIHOE OKHUCIEHHE, WA KIETOYHOE
JIbIXaHUE. OKuCIUTENBHOE bochopunupoBaHue. D¢ddexTuBHOCTH
HEPreTHYECKOT0 OOMEHa.

Peakuyn martpuunoro cunre3a. [‘enernueckas wunpopmauus u JIHK.
Peanuzanusi reHernueckoil wHGOpMAlMU B KIETKE. | €HETHYECKUM KOO U €ro
cBoiictBa. Tpanckpunuus — matpuunblii cuate3 PHK. Tpancnsauus — 6unocuHTes
Oenka. Otambl TpaHchsanuu. KoawpoBaHue aMuUHOKUCIOT. Ponbs pubocoMm B
OouocuHTe3e Oenka.

Hexnerounsle hopmbl )KuU3HU — BUpYChl. cTtopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOECHHMSI M KU3HEHHOIO LIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnn pacrteHuid, >XKUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyautens CII/a.



OOpatHass ~ TpaHCKpHWIIIIUS, peBepraza W  uHTerpaza. lIpodunakruka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHHIM.

JdemoHncTpanun:

[Toptpetsl: H. K. Konsuos, /. . UBanoBckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunbel nutaHus», «Meradonusm», «MUTOXOHAPUS,
«JHepreTuueckuil oOMen», «Xnoporact», «Porocunresy, «Ctpoenune JHK»,
«Ctpoenre u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Ko,
«Bupycw», «bakrepuodarny, «CtpoeHue u xuzHeHHbIM 1uki Bupyca CIIM/la,
oaktepuodaray, «Permmukarus [JJHK».

O6opynoBanue: Moaenu-antiukanuu «Yasoenne JIHK u Tpanckpummsy,
«buocunTes 6enkay, «CTpoeHHe KIETKNY, MOJENb CTpyKTypbl JTHK.

Tema 5. PasmHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KiierouHblii 1IMKJ, WM >KU3HEHHBIM 1MKA KieTku. MHtepdaza u MUTO3.
[Ipoueccol, mpoTekaromue B UHTepdaze. Perumkanus — peakuuds MaTpUYHOIO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIIL
JlumiouaHBIE W TAlUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIIBI.
[{uTosIOTMYECKHE OCHOBBI PAa3MHOXKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpraHu3MOB.

Henenue knetkn — muto3. Craguu mutoza. IIpoueccsl, nmpoucxonsiue Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYECKUI CMBICT MUTO34.

[Tporpammupyemast rubesb KJIETKA — aromnTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIeJICHHE HAIBOE, IIOYKOBAaHUE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VcKkyccTBeHHOE KJIOHHUPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE JISI CEIEKIIUU.

[TooBOE pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOIOTO.

Meito3. Cragun Mmeio3a. IIporecchl, Npoucxoasdiine Ha CTaausiax Menosa.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. BHOJIOTMYECKUN CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUSA TOJOBBIX KJIETOK y IKUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHMKH U SUYHUKA. OOpa3oBaHWE W PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30uji, SHIEKIeTKa) — CIepMaTOreHe3 M OBOIEHES.
OcoOEHHOCTH CTPOCHHS SAMIIEKIETOK W crepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHnorenes.

WunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarbl SMOPUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npobieHue, racTpyisius, opraHorene3. [loctamOpuoHanbHOEe pazButHe. TUIIBI
NOCTAIMOPHUOHANIBHOTO PAa3BUTHS: TMpsMOe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJNU Pa3BUTHS.

JdemoHcTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHui», «BereraruBHoe pa3MHOKEHHE
pactenuit», «J/lenenne xknetku Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukn», «Permmukamus JJHK», «Mutos»,
«Menos», «IIpsamoe n HenpsMoe pa3BUTHEY, «I aMETOTeHe3 Yy MIIEKOIUTAIOIIUX U
4yesnoBekay, « OCHOBHBIE CTaIMH OHTOTE€HE3A.

ObopynoBanue: MUKPOCKOIIL, MUKpOIpenapaThbl «CnepmaTo30M/1bl
MJIEKOIIMTAIOLIETO», «SMIeKIeTKa MIIEKONMUTAoWeEroy, «KapunoknHes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJEJIb-alIUINKauus «/leneHne KIEeTKn», MOJEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaGmromeHwe MHTO3a B KIIETKaX KOHYHMKA
KOpELIKa JIyKa Ha TOTOBBIX MUKpPOIIpENapaTax».

JlabopaTopHas pabora Ne 4. «J3ydeHuwe cTpoeHHUS TOJIOBBIX KIETOK Ha
TOTOBBIX MHUKpOIIpenaparaxy.

Tema 6. HacjieqcTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mictopus pazButus reHeTUKu. Ponbs nuronoruu
U HMOpPUOJIOTUM B CTAaHOBJICHMHM T€HETUKH. Bkiaa poccuilckux M 3apyOexHBbIX
YU4E€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHEeTUKH (TrHOpUI0IOTHYECKU,
LIUTOT€HETUYECKHUM, MOJEKYJISIPHO-TeHeTHYeCKuil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHS. | 'eHeTnYecKasi CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJIe10BaHUsl MPU3HAKOB, YCTAHOBIICHHbIE I'. Menaenem.
MoHorubpuiHoe CKpeluMBaHue. 3aKOH €AMHO0Opa3usi TUOpPUIIOB TEPBOIO
nokosnienus. IIpaBwio JOMHHMpPOBaHMS. 3aKOH paCUICIUIEHHS MPU3HAKOB.
['unoresa ynuctotel ramet. [1onHOE 1 HENOJIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpellMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIETOBaHHUS
npu3HakoB.  LluTroreHeTnueckue - OCHOBbI ~ JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpempanue. Mcnonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuemnieHHoe  HacnefoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBAHMIO TeHOB. HapyllieHue cuerieHns: TeHOB B PE3YJIbTaTe
KPOCCHHI'OBEpa.

XpoOMOCOMHas TEOPUS HACIIEICTBEHHOCTH. | €eHETUUECKHE KAPTHI.



['eHernka moma. XpoOMOCOMHOE OMNpeAETeHUE Noyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbI. ['oMoramMetrHeie W rereporaMeTHble opraHus3Mbl. HacnepoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

M3MeHunBOCTh. BHapl N3MEHUNMBOCTH: HEHACIICACTBEHHAs M HACJIECTBEHHAS.
Pone  cpenpl B HEHACHIEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MO (DUKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN psifl ¥ BapHallMOHHAS KpUBasil.
Hopma peaxkuuu mpusHaka. KoJIMUeCTBEHHBIE M KAUECTBEHHBIEC IPU3HAKU U UX
HopMa peakinu. CBolicTBa MOAUGMUKAIIMOHHON U3MEHYHUBOCTH.

HacnencreenHnass, WM TIeHOTHIIMYECKas, W3MEHYMBOCTL. KoMOMHATHBHAs
W3MEHYHUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBAa KOMOWMHATHUBHOMU
U3MeHUYMBOCTA. MyTarmoHHasi K3MEeHYMBOCTh. Kimaccudukanus MyTamnuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluii. MyTareHHbie (aKkTOpHI.
3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACJIeACTBEHHOM n3MenunBoctu H. 1. BaBuiiosa.

BuesnepHas HaCIeACTBEHHOCTh U U3BMEHUYUBOCTb.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOIbl T€HETUKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IMTOICHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIIECHNE TeHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1I11P-ananu3a. HacneacTtBenHble 3a0ojieBaHUs 4YeOBEKa: TI'E€HHBIE OOJIC3HH,
OOJIe3HN C HACJIEACTBEHHOW MPEAPACIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUUINBI
3I0pOBOT0 00pasa KU3HH, JUATHOCTUKU, MPO(PMITAKTUKY U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKOoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
T€HETUKH B TIPEJOTBPAICHUH 1 JICYCHUY T€HETUYECKUX 3a00JICBaHUM YeloBeKa.

JdemoHncTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuet © cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAaHUE M €ro
UTOTE€HETUYECKAasT OCHOBa», «3aKOH pACIICIUICHUSI W €ro LHUTOreHETHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JlurubpugHoe  CKpelIMBaHUEY,
«uTomorudyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUSAY, «Meio3y,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOBY», «l'eHeTnueckue KapThl PACTCHUH,
JKUBOTHBIX U 4YeJOBeKa», «l'eHeTnka mosna», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CLHEIUIEHHOTO C mnoiom», «KapuoTumbel 4eloBeKa M KUBOTHBIX», «Buasl
U3MEHUYMBOCTHY», «MoauduKanroHHas W3MEHYHBOCTH», «HacmemoBanue pesyc-
bakTopa», «I'eHeTHKa rpynn KpoBu», «MyTaliMoHHas: U3MEHYHUBOCThY.

O6opynoBaHue: MoJieu-anmIvkanuy  «MOHOTUOPUIHOE CKpEelIuBaHUE,
«HenomnmHoe nmoMuHHMpoBaHue», «JuruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zoduna» (HOpMma, MyTauuu
(dbopMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox moCceBHO.

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlabopaTtopHas pabora Ne 5. «3ydeHue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIbl HA TOTOBBIX MUKpPOIIpenapaTax.

JlabopaTtopHnas pabota Ne 6. «/3yueHne MoauUKAITMOHHOW W3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW).

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(puiabl Ha TOTOBBIX
MHUKpONpenaparax».

[IpakTuueckass pabota Ne 2. «CocTaBieHHE W aHaIu3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak HayKa M MPOLECC. 3apOKICHUE CEJNEKUUH U JIOMECTUKALMS.
Yuenne H. . BaBumoBa o0 T1ieHTpax MPOUCXOXKJICHUS U MHOTroo0pasus
KYyJIbTYPHBIX pacTeHHUW. LIEeHTpbl MPOUCXOXKAECHHUS JOMAIIHHUX >KUBOTHBIX. Copr,
II0POJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInU. MaccoBblii U MHAUBUIYaJbHBIH OTOOPHI B
CEJIEKIIMM pPacTEHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. BiIM3KOpOoACTBEHHOE
ckpeuuBanue — HUHOpuAuHT. Ywucras nuHug. CKpeliMBaHUE YHMCTHIX JIMHUU.
['eteposuc, unu rudpunHas cuwia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIUHT.
Otnan€énHas rtuOpuauzauuss U €€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJYYEHHE TOJMIUIOUIOB. JIOCTMIKEHHSI CENEeKUUMU pACTEHUM, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHONOrUs Kak OTpacib MNpPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3manua pexomOunantHo JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHKeHepus. Kiietounbie KynabTypbel. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiloHnpoBaHWe BBICOKOIIPOAYKTHUBHBIX CEIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

DKoJlorMuyeckue W dthyeckue  npobiembl. MO —  reHeruyecku
MOAU(UITUPOBAHHBIE OPTAHU3MBI.
JemoHCcTpanuu:

[Toptpersr: H. M. Baswios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
MBaHOB.

Tabmunpel u cxembl: KapTta «LleHTpbl NPOMCXOXKIOEHHS W MHOroooOpasus
KyJbTYPHBIX pacTeHuin», «Iloposbl JOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuii», «Otnanénnas rudbpuanzanusn», «Padorsr akanemuka M. @. BanoBay,
«[lomumnongus», «OObEKTBl OuoTexHONOTUN», «KileTOuHbIE KyJIbTYypbl U
KJIOHUPOBaHKE», «KOHCTpyHnpoBaHHUE U IEPEHOC TEHOB, XPOMOCOM.

ObopynoBaHue: MyJISKU TUIOA0B U KOPHEIJIO0B TUKHUX (POPM U KYJIBTYpPHBIX
COpTOB pacTeHuit, repoapuit «CenbCKOX03sHCTBEHHBIE PACTEHUS.



JlabopaTtopHblie U npakTHYecKHe padoThI:

OKcKypcusi«OCHOBHBIE METOABI W JOCTHXKEHHSI CEJEKUUH PAcTeHUl U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaTopuio
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KITACC

Tema 1. JBoIrOIMOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUU. DBOIIOLHMOHHAS
Teopust U €€ MecTo B OUONOruu. BiusiHue 3BONIIOIMOHHONW TEOPUM HA PA3BUTHE
OMOJIOTHHU U APYTHUX HAYK.

CBuzerensctBa HBoMOLMU. [lameoHTOMOTHYECKHE: TOCIIEN0BATEILHOCTh
MOSIBJICHUSI BHJIOB B MMAJICOHTOJIOTMUECKONW JIETOMHCH, TEPEXOJHbIE (HOPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GpayH u GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pa3auyusi SMOPUOHOB pa3HbIX BUJIOB
MO3BOHOYHBIX. (CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYIMMEHTApHBIC OpPTaHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OJIMUECKHX IMyTel y BCexX
OpraHu3MOB.

OBomonmonHas  teopusi Y. JlapBuna. Ilpeanocbuikh BO3HUKHOBEHUS
napBuHU3Ma. JIBUKyIIME CHIIBI 3BOJIOUMUA BUAOB 1o [lapBuny (M30BITOYHOE
pPa3MHOKEHUE NPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAST W3MEHUYNBOCTD,
0opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA OTOOD).

Cunrernueckas treopust 3Bomouu (CTI) u e€ 0OCHOBHbIE TTOJIOKEHHUS.

MuxkposBosronus. [Tonmynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JBuxkymre cuibl ((hakTopbl) SBONIONUHM BHIOB B IpHUpoje. MyTallMOHHBIHI
mpoiecc U KOMOWHATHBHAST M3MEHYUBOCTH. [lOMyNsIMOHHBIE BOJHBI U Jpeid
reHoB. M3ossanus u murpanus.

EcrectBennbiii oTOOp — HampaBisoomuil  (akTop 3BOMOIUUA. DOpPMEI
€CTECTBEHHOT0 0TOOpA.

[IpucrnocoOseHHOCT, OpPraHM3MOB Kak pe3ysbTaT 3BoJionuU. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(d03bl U UANOATANTALINUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHble  (OpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrH4ecKoe.

MakpoaBosonusi. PopMbl  HBONIONUU:  (uileTUYECKas, JIMBEpreHTHas,
KOHBEpreHTHasi, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxaeHne OT HeCNeNMaIUM3UPOBAHHBIX INMpeaKoB. IIporpeccupyromas
crienranu3anvs. AganTuBHas paguanus.

JdemoncTpanum:



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

Tabmups! u cxembl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiiey», «3apOoabIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOprOBI 32
cymiectBoBanue», «EcrecTBeHHbIt 0TOOP», «MHOroo0pa3ue COpTOB pacTeHHII»,
«MHoroobpasue  nopon  KUBOTHbIX»,  «llomymsauum»,  «MyTraunoHHas
U3MEHUYUBOCTB», «Apomopdo3sdy, «Mnumoananramumy, «OOmas aereHepanus»,
«/IBmkymue cuibl 3BofonmMm», «Kapra-cxema wapuipyra nyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocobIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe Bua000pa3oBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE).

ObopynoBaHMe: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU TUIAMH OKpPACKH,
HaOOp TUIOAOB M ceMsH, Kosuekuus «lIpumepbl 3aluTHBIX MPHUCTIOCOOICHUM Y
KUBOTHBIX», MOJENIb «OCHOBHBIE HAIPABIEHUS IBOJIOIUNY, 00bEMHAS MOEIb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpapuyeckass kapra wmwupa, KouleKius «DOpMBI COXpaHHOCTU
UCKOIAEMbIX JKMBOTHBIX W pacTeHui», Mozenb ammukanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burue
JSATYUIKW», MUKponpenapat «Jlpo3zoduna» (Hopma, MyTanuu (GOpMbl KPHUILEB U
OKpacKu Tena).

JlabopaTtopHble U NpakTHYecKHe PadoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npuCOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE H pa3BUTHE KU3HH Ha 3em.ie.

JloHayuyHble TPENCTABICHHUS O 3aPOXKICHUU >XU3HU. HaydHble THIoOTE3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M MaHCIepMus. XUMUYecKas
HBOMIOIUS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEpUMEHTAIBHOE MMOATBEPKICHUE XUMUYECKOU 3BOMOMU. HavanbHble 3Tansl
ouonoruueckoi ssomouuu. I'nnoresa PHK-mupa. ®@opmupoBanrne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLUS.
@opMHUpPOBaHUE OCHOBHBIX I'PYIIl AKUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeiickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa U €€ mNEpUOABL: KEMOPHUICKHUIA,
OPJAOBUKCKUU, CHITYPUUCKHM, T€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o30KcKas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoabl: MNaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPOIOTECHOBBIN.



XapakTepucTuka KiIuMaTa W IeoJIOTMYecKUX mnpoueccoB. OCHOBHBIE ATarlbl
ABOJIIOIIUU PACTUTEIIBHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHuil u
XKUBOTHBIX. [l0osiBIIeHHE, pacliBET U BBIMUPAHHUE TPYMI KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MHUpa Kak oOTpaxeHue »3BoJitonud. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIIOIMSA Y€JIOBEKA. AHTPOIIOJIOTUs KaK Hayka. PazBuTue npeacraBieHuil o
IPOUCXOXKJICHUH 4YeJoBeKa. MeToabsl H3ydeHHs aHTpororenesa. CxoacrBa u
pasnuyus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YEIOBEKa.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomnoreHe3a.  HacnenctBeHHas
W3MEHYHMBOCTh M €CTECTBEHHBIH 0TOOp. OOIIECTBEHHBIM 00pa3 KU3HH,
U3rOTOBIICHHE OPYIUH TpyAa, MBILLIEHUE, PEYb.

OCHOBHBIE CTaIUM W BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YemoBek
yMenbi, YenoBek mnpsaMoxonsuuvi, YenoBeK HeaHACPTAIbCKUM, YenoBek
pa3yMHbIi. Haxonku ucCKoIaeMbIX OCTaTKOB, BpEMsl CYILIECTBOBAaHMS, 0O0JIACTb
pacnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 *KU3HHU, OPYAHSL.

UYenoseueckne pacbl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOMIHAA
(eBpaswmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHnckasi).  UepTbl  NPUCIOCOOJIEHHOCTH  MpeJCcTaBUTENEH
YeJIOBEUECKUX pPAac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YenOBEYECKUX pac.
Kpurtuka pacusma.

JdemMoHncTpanuu:

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

Tabmuubl 1 cxembl: «Bo3nukHOoBeHHne CoyiHEUHOM cucTembl», «Pa3BuTne
OopraHnueckoro wmupay», «PacturenbHas KieTka», «KUBOTHasg  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpPEMEHHAs CHCTEMa OpPraHUYECKOTO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psin», «OCHOBHBIE MeCTa [MaJCOHTOJOTMYECKUX  HAaXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmue moan», «lpesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBeYECKHUE pach».

O6opynoBanme:  mymsiku  «lIpoucxoxknenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTaliblla, KPOMAaHBbOHIIA), CIJICTIKU WIIU
U300pKEHUS] KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YesoBEKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebia), TEOXpoHOJOTHMYecKass Tabnura, KoJuleKuus «DopMbr
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckas padota Ne 1. «M3yueHue nMcKomaemMblx OCTAaTKOB PacTeHU U
YKUBOTHBIX B KOJUICKIUSX).



OKCKypcHsl «IBOJIOLMS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KpaeBEAUYECKUN My3€l).

Tema 3. Opranu3msl M OKpYy:Kaomias cpejaa.

DKOJIOTHS KaK HayKa. 3aJayi U pa3/ielibl IKOJIOTruU. MeTobl SKOJIOTUYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MMOYBEHHAs,
BHYTPHOPTIaHU3MEHHAS.

Oxonoruueckue (akropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnotuyeckre, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHX
(GhakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (aKTOphI: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[IpucniocoOnenust  OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsl.

buotnueckue (hakTOopHI. Bunabr OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHIIUA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepamus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKHUX B3aUMOACHCTBUI ISl CYIIECTBOBAHUSA
OpraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyisauud. (OCHOBHbIE TOKa3aTenu
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTbh, IPUPOCT,
Murpanus. JJmHaMyuKa 4MCIEHHOCTH HOITYJISIHUU U €€ PeryJIsaius.

JdemoHcTpanuu:

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

Tabmuubl u cxemsl: kapta «[Ipupoansie 30Hb1 3emuan», «Cpeasl 0OMTaHUS
opranusmoB», «®otonepuoauzm», «llonmymauun», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTU MOMYJISIINHN UHPy30pun-TyPenbkm», «[luiepie nemnm».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopnas padbota Ne 3. «Mopdonoruueckue 0COOCHHOCTH PACTCHUM M3
Pa3HBIX MECT OOUTAHUS.

JlaGoparopHas padota Ne 4. « Bnusinue cBeTa Ha pOCT U Pa3BUTUE UYEPEHKOB
KOJIeyCcay.

[Tpaktruueckas padota Ne 2. «I[Toacué€T MIOTHOCTU MOMYJSALUUNA pa3HbIX BUIOB
pacTeHUu».

Tema 4. CooO1ecTBa 1 IKOJI0rH4ecKHe CUCTEMBI.

Coo0miecTBO opranu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-momunantsl. Csizu B
OUOIIEHO3E.

DKojloruueckrue cuctembl (dkocucrembl). IloHsatue o006 »sKocucTtemMe u
ounoreoneHo3e. @OYHKIUMOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: IPOIYLIEHTHI,



KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B SIKOCHCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IMileBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTEU SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKHE
nupamMubl: MPOAYKLIMHU, YHUCICHHOCTH, Ouomacchl. CBOHCTBa HKOCUCTEM:
YCTOWYMBOCTb, CAMOPETYJISLHMS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03Ep M PEeK. DKOCUCTEMAa XBOIHOIO
WA HIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPO3KOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kKocucTeM. CoxpaHeHue
OMOJIOrHUYECKOTo pa3HO0Opa3us Ha 3emIie.

VYuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rJ100aJIbHOM JKOCHCTEMBbI. JlMHaMHueckoe paBHOBecM€ M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIEMEHTOB (yrieposa,
a30Ta). 30HATBHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIITH.

YenoredecTBo B Onochepe 3emiin. AHTpONOTeHHbIE U3MEHEHHS B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHHE PUPOIBI u YeJI0BEYECTBA. Coxpanenue
Ouopa3zHo0Opa3us Kak OCHOBa ycToWunMBoCcTU O6uochepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHUS TMPUPOJHBIMU pPECypcaMd UM MX HCHOdb30BaHue. JlocTukKeHus
OMOJIOTHUY U OXpaHa MPUPOJIbI.

JdemoHcTpanum:

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

Tabmumpr u cxemsl: «Ilumessie nenu», «buoeHO3: cocTaB U CTPYKTypay,
«IIpuponnbie coolOmiecTBa», «llenu nuTtanusy, «IKoJOTHUYECKas TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIHUPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buomeno3 Bomoéma», «ArponeHo3», «lIpumepHsbie
AHTPONIOTEHHBIE  BO3JECUCTBHA Ha Opupony», «BakHeumMe HMCTOYHHUKHU
3arpsi3HEHHS] BO3[yXa U TPYHTOBBIX BOI», «[louBa — BakHeWIas COCTaBIAIOIIAs
ounochepr», «DakTopsl Aerpaganuu mousy», «llapHukoBbiil 3dpdexT», «DakTopbl
paIMoaKTUBHOIO 3arpsisHeHus: Ouocdeprl», «OO0mas cTpykTtypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI d3kpaH Ouocdeps»,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyroBopot a3ora B mpupoe».

O6opynoBanue: Mopelb-anaukanus «TunuuHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHble cO00IIECTBaY, KOJIEKINH «buorieHo3y, «Bpeaurenu BakHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIGKIMHM pPACTEHUH U
KUBOTHBIX, MPHUHAJICKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BHUJA,



Kpacnas kuura Poccuiickoit @enepanuu, HU300paKEHUS OXpaHIEMBIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornmacno ®I'OC COO, ycraHaBnuMBalOTCI TpeOOBaHUS K pe3yibTaTaMm
OCBOCHMsI  OOydaroUIMMHUCA NpOrpaMM  CpeJHero ooumero o0pa3oBaHUS:
JTUYHOCTHBIM, METAIIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUs Npenmera «buomorus»
BBIJICJICHBI CIIEAYIOLIME COCTABIIAIONIME: OCO3HAHUE O0YYaIOUIMMUCS POCCUUCKOM
rpakIaHCKOW MUJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOINPE/IENICHUI0, HajJu4yhe MOTUBAIIMM K  OOY4YEeHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJIOTHYECKOTO
3HAHWS, TOTOBHOCTh U CIOCOOHOCTH OOYYaIONIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJOTMYECKOTO  O0pa3oBaHWs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS IpeameTa «bUOIorus» JOCTUTAIOTCS B
CAVMHCTBE YYEOHOW ¥ BOCIUTATEIBLHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAJUIMOHHBIMUA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU ILIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT MpOIIECCAaM CaMOMNO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUSI BHYTPEHHEW TMO3UIUMU JUYHOCTH, NATPUOTU3MA,
YBaKEHHS K 3aKOHY U MPABOIMOPSAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aUMHOTO YBa)KEHHUsI, OCPEKHOrO OTHOUIEHUS K KYJbTYPHOMY HAcCleAUi0 U
TpaJMILIMsIM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, npupoje u
OKpY>Karollen cpeje.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOoro mpeamera «buomorusy
JOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH 00YYarONUXCsl pyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEN JUYHOCTHU, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTBITa U OMBITA JIEATEIIBHOCTH B MPOIECCE peal3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATENBHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:

1)rpamaaHcKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBaKCHUE
3aKOHA U IIPABOIIOPAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JAEATEIBHOCTA TMPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W IMO3HABATENIbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIO/IEH C pa3HbIMU YOEKACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM ITOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IMPOLECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, TIO3HABATEIBHBIX ¥ HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHTEIBHOTO
OTHOILIEHUSI K MHEHHUIO OIMOHEHTOB NpPHU OOCYXKIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMAHUTAPHOW U BOJOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOay, YyBCTBA OTBETCTBEHHOCTH MEPE]
Ponunou, ropmpoctu 3a CBOM Kpai, CBOO PoauHy, CBOM SI3bIK M KYJIbTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K IMPUPOJTHOMY HACIIEAUIO U AMSITHHUKAM MPUPO/IBI,
JNOCTHXEHUSAM Poccun B Hayke, UCKYCCTBE, CITIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX YUY€HBIX B CTAHOBIIEHUE U
pa3BuUTHE OHMOJOTHUU, TMOHUMAHUSA 3HAYEHHS OHOJOTMHM B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaelHas yoexxIEHHOCTb, TOTOBHOCTh K CHYKEHHIO M 3amute OTeuecTBa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHWE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOECHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POIUTEISAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOIO MPUHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBUM C
TpaguuuamMu HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUI;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3ACHCTBUS KUBOI MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHUE
IPOSIBIISITH Ka4eCcTBa TBOPUECKOM JINYHOCTH;

5) ¢usuueckoro BocnuTaHUA, GOPMHPOBAHMS KYJbTYPbl 3[I0POBbS U
IMOIMOHAIBHOIO 0J1ArONOJyYHs:

NOHMMaHHWE W pealu3anus 370pOBOro M 0e30macHoro obpasza >KU3HU
(310poBO€  THUTaHHWE, COONIOJCHHME TUTHCHUYECKUX TpPaBHJI U HOPM,
cOaIaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas (usnyeckas
aKTUBHOCTH), OEpPEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DPU3UYECKOMY U NICUXUYECKOMY 3710POBBIO;

NOHMMAaHWE IEHHOCTH TPaBUJ HMHAWBUIYATbHOTO M  KOJUIEKTHBHOTO
0€30IacHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3OPOBBIO U )KU3HU JIIOJICH;

OCO3HAHUE TOCIEACTBUNA W HENPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUS1);

6) TPy10BOTr0 BOCIIUTAHUS:

TOTOBHOCTD K TPYZY, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYA0JII00uE;

TOTOBHOCTh K AaKTUBHOM JEATEIHbHOCTH TEXHOJIOTMYECKOM M COIMABHOM
HaIpaBJIE€HHOCTHU, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITNIOJIHATH TaKYIO IE€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaMm MpodeccnoHaTbHON NeSTEIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasn30BBIBATH
COOCTBEHHbBIE KU3HEHHBIEC IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTH K O0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS :

HKOJIOTUYECKU II€JIeCO00Pa3HOE OTHOIICHHWE K MPHPOAE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: NPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNKOB M OIEHKM HMX BO3MOXKHBIX TOCIEACTBUNA s
OKPYXaroUEen Cpebl;

OCO3HaHHE TI00aJIbHOTO XapaKTepa SKOJOTMYECKHUX MpoOieM U MyTed HX
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUHU
3HaHWS W YMEHHsS TpU pEIIeHUHu NpoOsieM, CBA3AHHBIX C palOHAJIbHBIM
OPUPOJIOTIONB30BaHUEM  (COONIIOJIEHHE  TPaBWJ  TOBEIEHUS B  MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUSI B HSKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE  HEMNPUIATHUE JEWCTBUM, NPUHOCAIIMX BPEHd  OKpPYXKaroUeu
IPUPOAHON Cpele, YMEHHE IPOrHO3UPOBATH HEOJArONPUATHBIE SKOJOTMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HaJIM4ME Pa3BUTOIO HKOJIOIMYECKOTO MBIIUICHHMS], YKOJIOTUYECKON KYJIBTYpHI,
OIIBITA NEATEIbHOCTH DKOJIOTHYECKOM HaIPAaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIBHOW, KOMMYHMKATUBHOM M COLMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKOMN IESATEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXIY JIFOAbMU U IIO3HAHUS MUPA;

NOHMMaHUE creuu(UuK OHONOTHMH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PAIMOHATIFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpEJCTaBICHUS 00 OKPYXAalolleM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YENOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PpELIEHUM IpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrieyeHruss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTb  PECypCHble  NPOOJIEMBbI  pa3BUTHUS
4eJI0BEYECTBA, IIOUCKA MyTeH BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOIEM U
oOecrieueHnst  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIOJb30BAHUIO TPHUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYyYEHUU OMOJOIMYECKMX 3HAHUH B LEIAX
NOBBILIEHUS] OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHON IPaMOTHOCTH OOydYarommxcs, GopMupyemoi
U U3Y4YeHUH OUOJIOTHY;

IIOHMMAHUE CYLIHOCTH METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHMsS JJI1 aHalu3a H
OOBSICHEHUS SBJICHUN OKPYKAIOLIEr0 MUpa U MPOUCXOIAUIMX B HEM U3MEHEHM,
yMEHHE JejlaTh OOOCHOBAHHbBIE 3aKIIOUYEHHUS Ha OCHOBE HAy4HBIX (DaKTOB H
MMEIOIIMXCS JAHHBIX C LIEJIBIO ITOIYyYEHHUs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWOJIOTMUYECKHUE 3HAHUS Ui
pelIeHns MpoOJIeM B peasIbHBIX )KU3HEHHBIX CUTYalMsIX;

OCO3HaHUE I[IEHHOCTH HAy4YHOH JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY IMOJIyYEHHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMmeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorus
BKJIFOYAIOT: 3HA4YMMbIe i1  (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIHUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHOCNU(PUKY METOMOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIECC,
cucTeMa, HayudHbIH (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHWE,  HAOJMIOJICHUE, WU3MEpPEHHE, OSKCIEPUMEHT U  JPYrux),
YHUBEpCAIbHBIC Yy4eOHBIC JCUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHEIE,

peryJIsITUBHBIC), obecrnieynBaroIIne dhopMupoBaHue (hyHKITMOHATILHON
I'PaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTH
o0yJarmuxcs MCTIONb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpPCAJIbHblE ydeOHbIE JCHCTBUS B
ITIO3HABATEIILHOM U COLMAJIBHOM ITPAKTUKE.

MertanpeameTHble pe3ysbTaTbl OCBOEHMsI IMPOTPAMMBI CPEJHETO OOIIEro
0o0pa30BaHUsl TOJKHBI OTPAXkaTh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU MO3HABaTeJIbHbIMH
ACHCTBUAMM:

1)0a30Bble JOruuecKkue AeHCcTBUS:

CaMOCTOSITENIBHO  (DOpPMYNIMpOBaTP U aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh NPHU OCBOCHHM 3HAHWN MPUEMBI JIOTMYECKOIO MBIILJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiuu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOrMYECKUX MOHATUH (BBIIEIATh UX XapaKTepHbIE NPU3HAKU, YCTAHABIMBATH
CBSI3M C JPYTUMHU MOHATHIIMMU);

ONpENENATh LEIN JEATEIBHOCTH, 3aJaBas IapaMeTpbl M KPUTEpUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C OCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE MOHIATUS sl 0ObSICHEHUS (DAKTOB U SIBICHHIMA
YKUBOW TIPUPOJIBIL;

CTPOUTh JIOTMUECKHUE paCCYX ACHMUsS (MHIYKTUBHBIE, IEAYKTUBHBIE, IIO
aHAJIOrMM), BBIABISITH 3aKOHOMEPHOCTH W IPOTUBOPEYMS B pPaccMaTpPHUBAEMBIX
SBJICHUAX, POPMYIHPOBATH BHIBOJBI U 3aKIIIOUCHUS;

PUMEHSATH CXEMHO-MO/IEJIbHBIE cpencTtBa Uil IPEACTABICHHUS
CYILIECTBEHHBIX CBS3€H M OTHOLIEHUM B M3y4aeMbIX OMOJOTMYECKMX OOBEKTaxX, a



TakK€  NPOTHUBOPEUYHM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbl C YUYETOM aHaIN3a HUMEIOIIUXCS
MaTepHalbHBIX U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEILHOCTD, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU TOCTIEACTBUN AESTENbHOCTH;

KOOPAMHUPOBaTh M  BBIMNOJHATH pPabOTy B  YCJIOBHSIX  PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJEHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHHE IPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

2)0a30Bble HCCJIEeI0BaTEIbCKHE NeliCTBUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npodjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJIOB PEILICHHS MPAKTHUECKUX 3324, IPUMEHEHHUIO
pa3IMYHBIX METOJI0B MTO3HAHUS;

UCIIONIB30BaTh pAa3jMyYHble BUABl JEATEIBHOCTH MO TOIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEPIpEeTalNH, MPEoOPa30oBaHUIO M TPHUMEHEHHUI0 B Y4YeOHBIX
CUTYaIlUsX, B TOM YMCJIE MPHU CO3JaHUH YUEOHBIX U COLUATBHBIX MPOCKTOB;

(dopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSMHU M METOJJAMH;

CTaBuUTh W (opmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIIAITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM aKTyaJIM3MPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHHs, HAaXOAWThb AapryMEHThI JJS JOKa3aTelIbCTBa
CBOUX YTBEPXICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHaAIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHHUS 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSAX;

JaBaTh OLICHKY HOBBIM CUTYaIMsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBI MOMCK MEpeHOca CPEACTB M CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHWSA B TMO3HABATEIbHYIO M MPAKTHUYECKYIO 00JIacTH
KHU3HEIEATEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIE MOJIXOJbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 3aa4H, JOMYCKAIONINE aTbTepPHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX MHPOpMALIUU (TEKCTe yueOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEeparype, OWOJIOTHYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHanM3upoBaTh



uH(OPMAITUIO PA3INYHBIX BUIOB U (DOPM MPEACTABICHUS, KPUTUYECKH OIICHUBAThH
e€ I0CTOBEPHOCTh U HEPOTUBOPEUHUBOCTE;

dbopMyIMpOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiornyeckor MHQPopMaIu, HE0OOXOAUMOMN JIsI BBIMOJHEHUS] YUEOHBIX
3a/1ay;

npuoOOpeTaTh OMBIT KCHOJIb30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  (GOpMy  MpeACTaBICHUS
ounosiornyeckor uHGpopmaluu (CxeMbl, Tpa@uku, TUarpaMmbl, TaOIUIbI, PUCYHKH
" Jipyroe);

UCTIONIb30BaTh HAy4YHBIA S3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OuoJoruyeckom HHPOpMaLME: MPUMEHATh XUMHYECKHEe, (QU3nYecKue u
MaTEeMaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaClO3HABaHWSA W 3amMUTHl  WH(OpMaIuwy,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1)o61menne:

OCYIIECTBIISITh KOMMYHUKAITUHN BO BCeX cpepax KM3HU, aKTUBHO YIaCTBOBATh
B JMAJIOT€ WJIM JIMCKYCCHUM MO CYIIECTBY OOCYXAaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIBHO BBIMIOJIHEHUS TpeiaraeMoun
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MUIMN JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCHH);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOINCHMs, TOHWMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJICTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIOEH, IPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOppPEKTHOU popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHsI C HCIIOIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaS 1eATeJIbHOCTb:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIbHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOIEHCTBUSI IPU PEIIeHUH Y4eOHOM 3a/1auu;

BBIOMpPATh TEMAaTUKy U METOAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 WieHa KOJIJICKTUBA;



IPUHAMAThb LEIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTaBJIATH IUIAH JICWCTBHM,
pacrpenenarth poid ¢ Y4E€TOM MHEHHH y4YacTHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOH pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJIAJa M Ka)XXJOTO y4YaCTHHKAa KOMAaHIbl B
oO1IMii pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/ularartb HOBBIE IIPOEKTHI, OLIEHWBATh HJEH C TO3WLHAM HOBW3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUECTBO U BOOOPaKEHHE, ObITh HHUIIUATUBHBIM.

OBJaeHre YHUBEPCAIbHBIMH PeryJssTUBHBIMU AeHCTBUAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABJICHHUS MNpoOOJIEeM U HX
pelieHus B )KU3HEHHbBIX U YYEOHbIX CUTYaAIUX;

BbIOMpaTh HAa OCHOBE OHOJOTMYECKUX 3HAHUIN IIEJIEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMSAX M IOCTYIKAax 110 OTHOLICHWIO K JKMBOM IIPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIMX;

CaMOCTOSITEJIBHO OCYILIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npo0eMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTEIbHOU
NEATEIBHOCTH U )KM3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IUIAH pPEIICHHs MpoOieMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEU U MIPEANOYTEHUMH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JieNaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHE;

OIIEHUBATh MIPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO M TPOSBICHUIO ILIMPOKON HPYyIuLUU B
pasHbBIX O0JAacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJBTYPHBIM YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJa/JeTh  HAaBBIKAMU  [IO3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB W
OCHOBaHMH, UCMOJIB30BATh MPUEMBI pedeKCUM JJiA OLIEHKH CUTyalluu, BbIOOpa
BEPHOIO PEILLICHHUS;

YMETh OILIEHWBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELIECHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHAJIU3€ pe3yJbTaTOB
NESATEIbHOCTH;

3)npunsitue cedsl U APYrux:

IPUHUMATH ce0sl, MOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTUBBI M apryMEHThl [JPYI'MX IpU aHaIu3e pPe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U IIPABO JPYIUX HA OLIMOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynpTaThl OocBoeHUs nporpamMMel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIIPETALIMH U
IpeoOpa30BaHUIO 3HAHUM, BUIbI EATEIBHOCTH MO MOJIYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHHUIO 3HAHUI B Pa3iMuYHbIX Y4E€OHBIX CUTYyallUsX, a TaKXKe B PEaJIbHbIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenMerHble
pPE3yNbTAThl IPEACTABICHBI IO F0aM O0YUYEHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI ydeOHOro mpeameta «buonorus» ¢ 10
KJlacce JI0JKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHHS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAy4YHOIO MHPOBO33PEHHMS, O BKIJIAJE POCCHUICKHUX WU
3apyOeKHBIX y4YEHBIX-OMOJIOTOB B PAa3BUTHE OHOJOTUH, (PYHKIIMOHATIHHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs dKU3HEHHBIX 3aj1a4;

YMEHHE PACKPBIBATh COAEpKAHME OMOJIOIMYECKUX TEPMHUHOB M IOHSITHIA:
KU3Hb, KJETKa, OpraHu3M, MeTabosu3M (OOMEH BEIIECTB U NpeBpallcHHE
DHEPrUMr), TOMEOCTa3 (CaMOperyJssilys), YPOBHEBAs OPraHU3aLMsl JKUBBIX CHCTEM,
CaMOBOCITPOU3BEICHNE (PETIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JIaraTb OWOJIOTMUECKHE TEOpuu (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAs, LEHTPaJibHasg JOrMa MOJIEKYJIApHON Ouosiorun), 3akoHbel (I
Menpens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0Opasus u
MPOUCXOXKICHUs KyJIbTYpHBIX pactenuii H. M. BaBuiona), onpenensTe TpaHUIIbI
UX MIPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJIaJIeTh METOJAMHU HAYYHOTO MO3HAHUS B OMOJIOTUHU: HAOIIOCHHUE U
ONMCAHUE JKUBBIX CHCTEM, IMPOLIECCOB U SIBJIEHWW, OpraHU3alys U IPOBEICHHE
OMOJIOTMYECKOTO  3KCIEPUMEHTA,  BBIABMIKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJTYYECHHBIX



pe3yabTaTOB, MCMHOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCIATH CYHIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IPEBPALIEHUS 3HEPIUU B KIETKe, (pOTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUIYaJbHOTO PpA3BUTHUS OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHSAThH IOJIYYEHHbIE 3HAHUS U1 OOBSCHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUSA MPAKTUUECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C 1eJbpl0 o0ecreyeHus Oe30MacCHOCTH CBOEro 3/0pOBbS U 30POBbS
OKPYKAIOIIMX JIOACH, COONIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpese, MOHMMAHUE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTAapHble TEHETHYEeCKHe 3aJayd Ha MOHO- H
OUTUOPUIHOE CKpEIIMBAaHME, CLEIMJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHMs AJIs MpencKa3aHUsl HAcleJOBaHMs MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOIHATH J1A0OPAaTOPHBIE M MpPaKTHUECKHE paboThl, COOIIOAATH
npaBuiia npu paboTe ¢ yueOHBIM U J1aOOpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATh HH(MOPMALHIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MACCOBOM MH(OpMaLMU, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OMOJIOTHH,
MeAMIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHMCbMEHHBIE U YCTHBIE COOOLIECHMUS,
0000111251 OMOJIOIrMUYECKYI0 MH(POPMALIUMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUHHBIN anmapar OMOJIOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHs, O BKJIaJ€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUM, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs XKU3HEHHBIX 3aj1a4;

YMEHHE PACKPBIBATh COAEpKAHME OMOJIOIMYECKUX TEPMHUHOB M IOHSITHIA:
BUJ, TIONYJIALNS, T€HO(OHM, 3BOIIOLUS, ABMKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLNH,
IPUCIIOCOOTICHHOCTh OPraHU3MOB, BHI000pAa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, MPOJAYLEHTbI, KOHCYMEHTBHI, PpEOYLEHThl, LeNu MUTAHUSA,
AKOJIOTHYECKas pamMua, OuoreoeHos, ouocdepa;

YMEHHE WH3JaraTh OHOJOTMYEeCKHe TEeOpUH (IBOJIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHsS DBOJIOIHMH), 3aKOHBI W 3aKOHOMEpPHOCTHU
(3apompimieBoro cxozactBa K. M. Bapa, uepemoBaHusi TJaBHBIX HANpaBICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepranckoro),
OTIPEACIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OWMOJIOTHUN: HAOIIOACHHUE U
ONHMCAaHNE JKUBBIX CHUCTEM, MPOILIECCOB U SBJICHH, OpPraHMU3AIMs W TPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THIOTE3bl,  BBISABICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX
pe3yabTaTOB, MCMHOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIICCTBCHHBIC MPU3HAKH CTPOCHHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, NOMYJSALMHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEAYIECHTOB,
OMOreoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIEICTBEHHON
W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpPTaHW3MOB, JEUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAax, aHTPOINOTEHHBIX HM3MEHCHHHA B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH TOJIYYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
MIPOIIECCOB W SIBJICHHM, /ISl MPUHATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TeNplo obecriedeHus 0e30MacHOCTH CBOETO 3I0POBbsI M 3I0POBbSA
OKPY’KAIOIIMX JIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJHON cpesle, MOHMMAaHUE HEOOXOIWMOCTH HCIOJBb30BaHUSA JOCTHIKCHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PAallMOHAIEHOTO TIPUPOIOTIOIH30BAHHS,

YMEHHE PeIIaTh dJeMEHTapHbIe OMOJIOTHMYECKUEe 3a7aud, COCTABIATH CXEMBI
MepPEeHOCca BEIIECTB U IHEPTHUH B HKOCUCTEMAaX (LIeMH MUTaHUs);

YMEHHE BBIMOIHATH J1A0OPAaTOPHBIE M MpPAaKTHUECKHE paboThI, COOIIOAATH
npaBuiia mpu paboTe ¢ yueOHBIM U 1aOOpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W HHTEPIPETUPOBATH HH(OOPMAIIHIO
OMOJIOTMYECKOTO  COJCP)KAHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpeACTBa MAacCOBOW MH(pOpPMAaLIMU, HAYYHO-IIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaThb  TIJI0OaldbHBIE  SKOJIOTMYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3HIINIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIEHMUS,
00001ast OMOIOTHUYECKYI0 MHPOPMAITUIO U3 HECKOJBKHX HUCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh OHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBo yacos DJIeKTPOHHbBbIE
HaunmeHnoBanue pa3jieoB U TeEM nudpoBbie
Ne ni/m P Konrtpoubnbsie IIpakTnueckue (upp )
NporpamMmbI Bcero oOpa3zoBarTe/ibHbIE
padoThI padoTshI
pecypchl
but6mmoreka [IOK
1 b 2 .
HOJIOTITT Kk HayKa 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U UX OpraHu3aIys 1 buGnnorexa LIOK
P H https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUH COCTaB M CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
4 IKH3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PasmMHOkeHNE 1 MTHAMBUAYAJIbHOE Pa3BUTHE 5 1 bubnmoreka [JOK
OPTaHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh U UBMEHUYMBOCTh 2 15 bubnuotexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 but6mmoreka [IOK
OHMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
8 P 1 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 4




11 KJIACC

Kosn4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ae/ioB U TeM uu@poBbIe
Ne ii/m P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcebl
but6mmoreka [IOK
! IBOIMOUHONHAS GHOTOTHS ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE )KU3HU HA 9 0.5 bu6muoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
3 OPraHH3MBI 1 OKpYIKaIOWas cpeia 6 ! ! https://m.edsoo.ru/7f41cc74
4 PesepBHOE BpeMst 1
bubnunoreka LIOK
5 Coo00111eCTBa U DKOJIOTHYECKUE CUCTEMBI 10 1 hitps://m.cdsoo.ru/Tf41ccT4
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 35 2 2.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne KoauuecTBO 4acoB
Hdara JJIeKTPOHHBbIE HU(pPOBbIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer Kontpoabubl  I[IpakTHueckn
H3yYeHUs1  pecypchl
n 0 e padoThl e padoThl
EHONOmHs B bu6mmoreka [IOK
1 06.09.202 https://m.edso00.ru/863e6122https://m.edsoo.ru/863¢63
CUCTEME HayK 3 9a
MeTtonan! nmo3zHanusg
JKUBOU IIPUPOIBL.
[IpakTnueckas
pabora Ne 1
«Hcronp3oBanue
HOTILIOBAHI | 0.5 13.09.202  BuGmoreka LIOK https:/m.edsoo.ru/863¢6122
Pa3IUYHBIX 3
METOJIOB TPH
U3YYCHHUH
OHMOJIOTUYECKUX
00BEKTOBY
Buonornueckue
CHUCTE
HETEMPL, | 20.09.202  Bubmioreka LIOK hitps:/m.edsoo.ru/863¢6564
MIPOIIECCHI U UX 3
U3yYCHUE
XUMHYECKAH
cocTa eTKH.
Tap et | 27.09.202  Bubmuoreka LIOK hitps:/m.edsoo.ru/863¢674e
Bomgau 3

MHHEPAJIBHBIC COJIN

benku. Cocras u

bubmuoreka [{OK https://m.edsoo.ru/863e6b72




cTpoeHHe OeIKoB 04.10.202
3
DepMeHTBI —
OMOJIOTHYECKHIE
KaTaJan3aTOpPBI.
JlaboparopHas
pabota Ne 1
6 «3yuenne 0.5 11.10.202 bubmuoreka [{OK https://m.edsoo.ru/863e6b72
KaTaJTuTUYECKOMN 3
AKTUBHOCTH
depMeHTOB (Ha
pUMepe aMIIIa3bI
WM KaTasa3bl)»
7 YTICBOLE. 18.10202 ¢ mmorexa LOK hitps:/m.edsoo.r/863¢6870
JInmm el 3
8 Hyrnensosbre 2510202  BuGmmorexa LIOK hitps:/m.edsoo.ru/863e6d5c
KuciaoTel. ATD 3
Hcropus u metoasl
9 U3YYEHHUS KIETKU. 08.11.202 = Bbubamnoreka LIOK https://m.edsoo.ru/863e6e¢88
Kinerounas teopus 3
Knerka xak
10 1I€JIOCTHAS )KUBast 15.11.202
cucreMa 3
Ctpoenue
JYKapUOTHYECKOU bubnmoreka [JOK
11 KJICTKH. 0.5 22.11.202 https://m.eds00.ru/863e6ff0https://m.edsoo.ru/863e71
JTabGoparopHas 3 6¢

pabota Ne 2




«M3yuenue
CTPOEHHS KJIETOK
pacTeHui,
YKUBOTHBIX, TpHOOB
u OakTepuit o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenaparax
U MIX OTICAHUE»

OO0OMeH BelecTB

12 29.11.202 bu6muoteka LIOK https://m.edsoo.ru/863e766¢
WA METa00JIN3M 3
) .
13 OTOCHHTES 06.12.202  BuGmiorexa LIOK https:/m.edsoo.ru/863¢7c98
XeMocHuHTE3 3
3 .
14 HepreTirieciit 13.12.202 bubmuoreka [{OK https://m.edsoo.ru/863e7aae
oOMeH
3
JKHU3HEHHBIN ITUKIT
kieTku. [lenenue
KJIETKU. MUTO3.
JlaGopaTopHas
pabota Ne 3
15 0.5 20.12.202 bu6mmoreka IIOK https://m.edsoo.ru/863e7dc4
«Hab6monenne 3
MHTO3a B KJIETKaX
KOHYHKA KOpEIKa
JyKa Ha TOTOBBIX
MUKpOTIpenaparax»
16 buocunTes Oenka. bu6mmoteka IIOK https://m.edsoo.ru/863¢796¢




Peaknus 27.12.202
MaTpUYHOTO 3
CHHTE32
17 Tpancnsust — 10.01.202 bubimoreka ITOK https://m.edsoo.ru/863e796e
OnocuHTe3 Oenka 4
Hexnerounsie
18 (bOpMBI KUZHA — 17.01.202 bubmuoreka [{OK https://m.edsoo.ru/863e7540
BUPYCBI 4
dopmbl bubmmoreka [JOK
19 Pa3MHOXKEHHS 24.01.202 https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e83
OpraHu3MOB 4 le
20 Meiio3 31.01.202 bu6mmoreka IIOK https://m.edsoo.ru/863e7f4a
4
OO0pazoBanue u
pa3BUTHE MOJIOBBIX
KJIIETOK.
O110q0TBOpPEHHE.
o) “laboparopHas 0.5 07.02202  BuGmnorexa [IOK hitps://m.edsoo.ru/363¢81b6
paborta Ne 4 4
«3yuenne
CTPOEHHS TOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
NunuBunyansHOE
22 pa3BUTHE 14.02.202 bubmuoteka [{OK https://m.edsoo.ru/863e8436
OpraHU3MOB 4
23 EeHemKa — Hayka 11 0g0g, | BHOTHOTERA LOK hitps:/im.cdsoo.nu/863e86(2




HaCJICACTBCHHOCTHU
N USMECHYHMBOCTHU

24

3aKOHOMEPHOCTH
HaCJIeI0BaHMS
NPU3HAKOB.
MonorubpuaHoe
CKpEeIIBaHNE

28.02.202
4

bubmuoreka [{OK https://m.edsoo.ru/863e8878

25

Jurubpunxoe
CKpeIBaHHE.
3aKoH
HE3aBUCHMOTO
HacJeI0BaHUs
HPU3HAKOB

06.03.202
4

bu6nuoreka LIOK https://m.edsoo.ru/863e89a4

26

Cuennennoe
HacleI0BaHHe
MPU3HAKOB.
JlaGopaTopHas
pabota Ne 5
«3yuenne
pe3yabTaToOB
MOHOTUOPUAHOTO U
TUTHOPHUTHOTO
CKpEIIUBAHUS Y
Ipo30QuITEI HA
TOTOBBIX
MUKpOIpenaparax»

0.5

13.03.202
4

bu6mmoreka LIOK https://m.edsoo.ru/863e8c¢60

27

I'eneTuka momna.
Hacnenosanue
MIPU3HAKOB,

20.03.202
4

bubmuoreka [{OK https://m.edsoo.ru/863e8¢60




CIHCIIJICHHBIX C
I10JIOM

28

M3MeHYHUBOCTb.
Henacneacrsennas
W3MEHUYUBOCT.
JlaGopatopHas
pabota Ne 6.
N3yuenue
MOAU(PUKAITIOHHO
A U3MEHYHNBOCTH,
MOCTPOEHUE
BApUALIUOHHOTO
psana u
BAPUALMOHHOMN
KpHUBO»

0.5

03.04.202
4

bu6mmoreka IIOK https://m.edsoo.ru/863e8efe

29

Hacnencreennas
U3MEHUYUBOCTb.
JlaboparopHas
pabora Ne 7.
«AHanu3 myTanui
y 1po30(huibl Ha
TOTOBBIX
MUKpOIpenaparax»

0.5

10.04.202
4

bubmuoreka I{OK https://m.edsoo.ru/863e8efe

30

I'eneTnka yenoBeka

17.04.202
4

bu6mmoteka IIOK https://m.edsoo.ru/863¢8d78

31

K.p o Teme
«HacnencrBeHHOCT
b U U3MEHYUBOCTD

24.04.202
4




OpPTaHU3MOBY
32 (cenekips xax 1 08.05.202 bubmuoreka I{OK https://m.edsoo.ru/863¢9214
HayKa U Mpoliecc 4
Metonp! u
JIOCTYKCHUS
33 CEeJIEKIINU 1 15.05.202 bu6mmoreka IIOK https://m.edsoo.ru/863¢9214
pacTeHui u 4
JKHNBOTHBIX
buorexnonorus
34 KakK OTpacib 1 22.05.202 bubmuoteka [{OK https://m.edsoo.ru/863¢9336
MPOU3BOACTBA 4
OBIIEE KOJIMYECTBO
YACOB IIO 34

ITPOTPAMME




11 KJIACC

KosunvecTBO 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuseckue u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoTsbI
pecypchbl
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
) Uctopus pa3Butus npeacTaBieHun 1 bubnnorexka [HOK
00 3BOJIIOLIHH https://m.eds00.ru/863e¢9570
bu6mmoreka [IOK
3 Muipoososmows ! https://m.edsoo.ru/863e9cle
[Tomynsiust Kak syeMeHTapHas
€MHMIIA BUJIA Y SBOJIIOLUH.
4 JlaGopaTtopHnast pa6ota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99¢c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBmkyime cuitbl (371€eMEeHTapHBIC ] bubnnorexka [HOK
(haKTOPBI) IBOITIOIUN https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBenHbIit 0TOODP 1 €10 GOpMBI 1 hitps://m.edsoo.rw/863¢9ed0
Pe3ynbTatel HBOTIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
. BHU000paszoBanue. JlaboparopHas | 0.5 bubnnorexka [HOK
pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpPraHu3Ma U e
OTHOCHUTEIIEHOTO XapaKTepar»
2 HampaBnenus u nytu | bubnmoreka [JOK
MAaKpO3BOJOIINA https://m.edsoo.ru/863e9¢cle




9 HeobpaTumocTs 3BOIIOLINN
10 Uctopus xxu3Hu Ha 3emiie 1 METObI
e€ U3yueHus
1 ['MnoTre3sl MPOUCXOKACHUS )KU3HU bubnmoreka [JOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HU Ha 3emiie 1O 3paM U bubnmoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl 3BOJIIOLUN
pPacTUTEIBHOTO U 5KUBOTHOTO MHPA.
13 [IpaxTuyeckas padora Ne 1 0.5 bubnuoreka [JOK
«M3y4eHne UCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHU U KUBOTHBIX B
KOJUTEKIIHSX»
14 CoBpemMeHHas cuctema bubnnorexka [HOK
OpraHU4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIHS YeTIOBEKa (aHTPOIIOTECHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBwxymme cuibl (pakTops) bubnnorexka [HOK
aHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIOLUU
YyeJioBeKa
13 Yenoseueckue pacel U NPUPOIHbBIE bubnnorexka [HOK
aJanTalnuy YeIoBeKa https://m.edsoo.ru/863eaca2
19 K.P Nel no reme «Bo3HMKHOBEHHE U
pa3BUTHE KU3HU Ha 3eMiie»
20 DKoJorus Kak HayKa
)1 Cpenpl 0OUTaHUS ¥ SKOJIOTHYECKHE bubnnorexka [HOK

(baxTopsl

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




AbGuotnyeckue GaKkTopHhI.
JlaGopaTopHnas padota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

. bubmuorexa [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanusny. JlabopaTopHas padora
Ne 4. «Bnusinue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEyCa)
bu6mmoreka [IOK
23 buorurieckue paxToper https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTHUKU
nomymsiuuu. [IpakTuueckast pabora
24 Ne 2 «ITopcuér ninotHoCTH 0.5
TIOIYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
’5 Coo01iecTBa OpraHu3MOB — bubnnorexka [HOK
OHOIIEHO3 https://m.edso0.ru/863eb46a
26 DKOJOTUYECKUE CUCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKAQ3aTENIN YKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUJIBI. bubmmnorexa [IOK
. https://m.edsoo.ru/863eb5fa
CsoiicTa ’3xocucteM. Cykueccus
28 [IpupoaHbIe 3KOCUCTEMBI
29 AHTpPONIOT€HHBIE IKOCUCTEMBI
30 buocdepa — riobanpHas bubnnorexka [HOK
9KOCHCTEMa 3eMJTH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd16
32 YenoseyecTBo B Onochepe 3emin




CocyiecTBoBaHNE IPUPOABI U

Bbu6mmoreka [JOK

33 YeII0BEYECTBA ! https://m.edsoo.ru/863ebale
34 K.p Ne2no teme «Coobuiecta u 1
JKOJIOTUYECKUE CUCTEMBD)
OBUIEE KOJIMYECTBO YACOB I1O 14 )5

ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 11 knacce/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u npyrue
/Mon pen. Ilaceunnka B.B., Akinonepnoe obmiectBo «M31aTenbcTBO

«IIpocsemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MeTtoanueckoe rmocooue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://edsoo.ru/rabochie-programmy/ http://bio.1september.ru
http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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