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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUUYECKYIO OCHOBY IS
ONpeJieNieHus] MOAXO0A0B K (OPMUPOBAHUIO COJEpKaHHUS Y4eOHOro mpenMera
«buonoruss» cocraBwin: KoHuenryaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBICHHOCTA  II€JIel, COJEp)KaHus, pe3yJbTaTOB OOy4YeHUs H
TpeOOBaHU K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHHSI 00 OOIIUX LIEAX U
OPUHIIMIAX, XapPaKTEPHU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obOmero o6OpasoBanusi B Poccuiickoit ®enepanuu, a TakkKe MOJOKEHUS O
cnenuguke 0MOIOTHH, €€ 3HAUCHUH B NMTO3HAHUU >KMBOM MPUPOABI U 0OECIICUEHUH
CYILIIECTBOBAaHUS 4YeNoBeYecKoro odimectBa. COriiacHO Ha3BaHHBIM TOJOKEHUSM,
OTpeJIeIeHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpeJCTaBiIeHUE O IMenaXx, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», ompenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYEMYIO TOCJIEeIOBATEILHOCTh M3YUYEHUSI YYEOHOr0 MaTepHalia ¢ y4éTom
MEXMIPEIMETHBIX W BHYTPUIIPEIAMETHBIX CBS3€W, JIOTMKH 00pa30oBaTEIHHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaronuxcs.

B nporpamvMe mo OMONIOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAIlPEMETHBIM U MPEIMETHBIM pe3yJbTaTam
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEIHLHON
NEeSTENbHOCTU/YUeOHBIX JCHCTBUN O00Yy4alolUXCsl IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonoruu (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJoruu, Ojarojaps 4emy B HeEH
NPOCMATPUBAETCS  HAMNPABIEHHOCTh Ha Ppa3BUTHUE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS, [EHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, PEJACTABICHUI O 3J0POBOM
oOpa3e XHM3HM M OEpeKHbIM OTHOILIEHHUEM K OKpYXarolled MPUPOAHON cpene.
[TosTomy Hapsiay ¢ U3ydeHHEM OO0IIEOMOIOTHYECKHX TEOPUi, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX IPOTEKAIOUIUX B
HUX IPOIECCOB B MPOrpamMMe MO OHOJOTHH YJEJICHO BHUMAaHHE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHWW B TTOBCETHEBHOM KWU3HU JJI PEIICHUS] MPUKIAIHbIX 3a/1a4, B
TOM 4YHUCIIE: NMPOPWIAKTUKH HACJIEJCTBEHHBIX 3a00JeBaHUI 4YeIOBEKa, MEIAHUKO-
IrE€HETHYECKOI 0 KOHCYJIbTUPOBAHUA, 000CHOBaHMS 9KOJIOTMYECKHU
LIEJIECO00Pa3HOro MOBEJIEHUS B OKPYXKAIOIIEW NPHUPOJHOM Cpele, aHaiau3a
BIIUSIHUSL XO3SIMCTBEHHOM NESITEIBHOCTH YEJOBEKAa HAa COCTOSHUE HMPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CWJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
yuebHoro npeamera «buonorus» MpoauKTOBAaHO HEOOXOAMMOCTBIO OOECHeUeHHs
YCIIOBUM ISl PEIIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJBbHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas TmpeAmnojaraet (QOpPMUPOBAHHE Y  OOYyYaIOIIHUXCS
CIIOCOOHOCTH aJaliTUPOBAaThC K M3MEHEHMSIM JAUHAMUYHO pPa3BHBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3oBaHUS 3aHUMAET BaXKHOE
Mecto. Ona obOecnieunBaeT (POPMHUPOBAHUE Yy OOYYAIOIIUXCS MPEACTABICHUN O
HAay4YHOM KapTHUHE MHpa, pacHIupsieT U 000OIaeT 3HAHUS O XKUBOW Mpupoje, eé



OTJIUYUTEIBHBIX TPU3HAKAX — YPOBHEBOW OPTaHHW3AIMU W JBOJIOIHUH, CO37aET
YCIIOBHUS ~ JJIs: TO3HAHWSI  3aKOHOB  JKMBOW  TPUPOIBI,  (POPMHUPOBAHUS
(yHKIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0e€30macHoro ooOpasa
KU3HU, YKOJIOTHYECKOTO MBIIIICHUS, IIEHHOCTHOTO OTHOIICHUS K KHBOU MPHUPOJIC
U YEJIOBEKY.

Bonbiroe 3HaueHre OMOIOTHS UMEET TAaK)KEe JIJISl PEIICHHS BOCITUTATEIILHBIX H
pa3BUBAIONIMX  3aJady  CpeAHEro  oOmero o0pa3oBaHMs,  COLMAIM3ALUU
oOyuaromuxcs. M3ydyenune 6monorun obecrneynBaeT ycioBHs sl (pOpMUpOBaHUS
WHTEJUICKTYadbHbIX, KOMMYHHMKAITMOHHBIX W HWH(POPMAIIMOHHBIX  HAaBHIKOB,
ACTETHYECKOW KYJIBTYpBI, CIIOCOOCTBYET HMHTETPAIMHM OWOJIOTHYCCKUX 3HAHUH C
NPEJICTABJICHUSAMH U3 JPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMHH
u reorpadun. HazBaHHBIC MONOKEHUS O TpPEIHA3HAYCHUHU YYEOHOTO TpeaMeTra
«buonorus» COCTaBWIM OCHOBY [IJIsi OIpEJeieHUss IMOAXO0J0B K OTOOpy H
CTPYKTYPHPOBAaHUIO €r0 COJCPKaHUS, TMPEACTABICHHOIO B IMPOrpaMme II0
OuoJioruu.

OT60p coxmepkanusi yueObHoro npeamera «buosnorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C TO3UIUNA KYJIbTypOCOOOPA3HOTO TMOJX0/1a, B COOTBETCTBUU C
KOTOPBIM OOydYaromuecs AOHKHBI OCBOMTH 3HAHWS M YMCHHS, 3HAYMMBIC IS
dbopMupoBaHUS OOIICH KyJIbTYphl, ONPEIACISAIONINE aJeKBAaTHOE IIOBEJICHHE
YeJIOBeKa B OKPYJKAIOIIEH MPUPOIHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU W TPAKTUYECKOU aesaTenbHOCTH. Oco00oe MECTO B ATOM cHCTeME 3HaHUU
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPhIE CITY>KaT OCHOBOM 1J1s1 OpMUPOBAHMS
NPEJICTaBIEHUH O COBPEMEHHON eCTEeCTBEHHO-HAY4YHOW KapTHMHE MHpa U
[IEHHOCTHBIX ~ OpPUEHTAlUAX  JIMYHOCTH,  CIHOCOOCTBYIOIIMX  T'yMaHHU3aIUH
OMOJIOTMYECKOTO 00pa30BaHMS.

CtpykTypupoBaHHe cojepx aHusi y4eOHOro maTepuaia B MpOrpaMme IO
OMOJIOTUM OCYILECTBIEHO C YYETOM NPUOPUTETHOrO 3HAYEHHUS 3HAHUK 00
OTIUYUTENBHBIX OCOOCHHOCTSIX JKUBOW MPHUPOBI, O €€ YPOBHEBOIM OpraHu3aiuu M
HBOJIIOIMH. B COOTBETCTBUU € 3TUM B CTPYKType yueOHoro npeamera «bruonorus»
BBIJICTICHBI CIIEYIOIINUE COoAepKaTeNbHbIe JUHUM: «bronorus kak Hayka. MeTobl
HAy4yHOTO mMo3HaHus», «KieTka kak Ouoyormueckas cucrema», «Opranumsm Kak
Oouonornyeckas cuctemayn, «Cuctema U MHOrooOpaszue OpPraHHYECKOro MHUpPay,
«OBOIIOIHS )KUBOM MPUPOJIBI», « IKOCUCTEMBI U MIPUCYITUE UM 3aKOHOMEPHOCTH.

Lens wm3yuenuss yueObHOro mpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJIaJicHNe  OOyYalOIHUMHCS  3HAHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAIBHOU
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra ¢ MPUOOpPETCHHE yMEHH
MCIIOJIb30BaTh ATH 3HAHUS IS TPAMOTHBIX JIEUCTBHM B OTHOLIEHUU OOBEKTOB
KUBOU MPUPOJIBI M PEIICHUS PA3TUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmxkenue 1enu u3ydeHus: ydebnoro mpeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTICUnBACTCS PEIICHUEM CIEAYIONNX 3aa4:

OCBOCHHE OOYYAIOIMIMMHUCS CHCTEMBbl 3HAHUN O OHOJIOTHYECKUX TEOPHSX,
VYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIaX, CIYKAIIUX OCHOBOMH
st GOPMHUPOBAHUS TIPEJICTABICHUNA O €CTECTBEHHO-HAYyYHOW KapTUHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHWS, CTPOSHUH, MHOTOOOpa3ud U OCOOCHHOCTSX JKHBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHH3AIINH, BBIIAIOIINXCS OTKPBITUSAX M COBPEMEHHBIX
MCCJICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHUE y OOYYaAIONMIUXCS TO3HABATEIBHBIX, WHTEIUICKTYalbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B TMPOIECCE aHalW3a NTaHHBIX O MyTSIX Pa3BUTHS B
OWOJIOTUY HAYYHBIX B3IUIS/IOB, WIEH W TOIXOJO0B K HM3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpTraHU3AIINY;



CTAaHOBJIEHHE Yy OOydamoImuxcd oO0mel KyJabTypbl, (YHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBSICHATH U OICHUBATH SBICHUS OKPYKAIOIIETO
MHpa >KHBOW TPHUPOIALI HA OCHOBAaHWUM 3HAHWW W OMbBITA, IOJYyYEHHBIX IPHU
M3y4YeHUU OUOJIOTUH;

dopMupoBaHUE Yy OOyYAIOMUXCS YMEHHHA WIUIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHWW B TPAKTUYCCKOW MACATEIBHOCTH YEJIOBEKa, Pa3BHTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI ¥ arpoOUOTEXHOIOTHI;

BOCIIUTaHUE YOCKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHBOU
MIPUPO/JIbI, HEOOXOUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS] AITUIECKUX
HOPM TIPH TIPOBEJICHUN OMOJOTUYECKUX UCCIICT0OBAHHMIA,

OCO3HAHHME IICHHOCTH OWOJIOTMYECKMX 3HAHWUH JUIsl TIOBBIMICHUS YPOBHS
OKOJIOTUYECKOH KYIBTYPBI, 175l JOPMUPOBAHNUS HAYIHOTO MHPOBO33PCHHUS;

NPUMCHEHUE IPHOOPCTEHHBIX 3HAHNN M YMEHUil B IIOBCCAHCBHON XHU3HU JJIsI
OIICHKH TIOCJICJICTBUNA CBOCH JIEITEIILHOCTH IO OTHOIIICHHUIO K OKpYIKaromel cpeje,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOIEHHE Mep MNPOPUIAKTUKI
3a00JIEBaHMI.

B cucreme cpemnero o6miero oOpaszoBanmsi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SBJIICTCS 00S3aTCIbHBIM YYCOHBIM IMPEAMETOM, BXOJISIIAM B
COCTaB MpEaMETHOM 00acTn «ECTeCTBEeHHO-HAyYHBIC TIPEIMETHI.

Jist u3ydeHust OMOJIOTUU Ha 0a30BOM YPOBHE CPEAHETO 00IIEero oOpa3oBaHMsI
otBoauTcs 68 yacoB: B 10 kimacce — 34 ygaca (1 yac B Henento), B 11 knacce — 34
yaca (1 yac B HEJICIIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorus kak Hayka.

buonoruss kak Hayka. CBs3b OHOJOTMH C OOIIECTBEHHBIMH,
TEXHUYECKUMU U JIPYTUMU €CTECTBEHHBIMM Haykamu, (uiocodueil,
ATUKOHM, 3CTeTUKOM u mnpaBoM. Pois Ouonoruu B (PopMUpOBAHHU
COBPEMEHHON Hay4YHOM KapTUHBI Mupa. CrucTemMa OHONOrMYeCKUX HayK.

Metonbl TO3HAHUS KUBOW MPUPOJBI (HAOIIOJEHUE, IKCIIEPUMEHT,

ONMCaHUE, U3MEPEHMUE, KJlaccuduxanus, MOJENNPOBAHMUE,
cTaThcTHYecKas 00paboTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. {apsun, I'. Mennens, H. K. Konbios, [x. Yorcon u
@. Kpuk.

Tabnuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble 1 MpaKTH4YecKUue padoThbI:

[Ipaktuueckas padora Ne 1. «Vcnonb3oBaHue pa3IuyHBIX METOJIOB
IPU U3YYECHUN OHMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPraHU3AIUSA.

Xusbie cuctembl (OMOCHCTEMBI) KaK MPEAMET U3yUeHUs OUOJIOTHH.
OTanune )KUBBIX CUCTEM OT HEOPraHUYECKON MTPUPOIBI.

CaolicTBa OmocHucTeM W UX pa3HOOOpasue. YPOBHU OpraHHU3aluU
OrocHucTeM: MOJIEKYJSIPHBIM, KJIETOYHBIN, TKaHEBbIH, OpPraHW3MEHHbBIMH,
NOMYJIALIMOHHO-BUA0BOM, AKOCHUCTEMHBII (OuoreoreHOTHYECKUH),
OouochepHbIi.

JdeMoHcTpanum:

Tabmuuer u cxembl: «OCHOBHBIE TPU3HAKU IKU3HUY, «YPOBHU
OpraHu3alUu KUBOU MPUPOABD).

O6opynoBanue: Mojienb Mojekyisl JJTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUAYECKUA  COCTaB  KJIETKM.  XHMHUYECKHME  DJIIEMEHTHI:
MaKpO3JEMEHTHI, MUKPO3JIEMEHTHI. BoJla 1 MUHEpPAJIbHBIE BEILIECTBA.

OyHKIHUH BOJBI U1 MUHEPAJIbHBIX BellleCTB B KieTke. [lonnepxanue
OCMOTHYECKOT0 OajnaHca.

benku. CoctaB u crpoeHune 0eaKOB. AMHHOKHUCIOTHI — MOHOMEPHI
6enkoB. HezameHnMbIe U 3aMEHUMbIE AMHUHOKHUCIIOTHI. AMUHOKHUCITOTHBIN
cocTaB. YPOBHU CTPYKTYphl OEITKOBOW MOJEKYJbl (TIE€pBHYHASA,
BTOpPUYHAS, TPETUYHAs W 4YETBEpTUYHAsT CTPYKTypa). XUMUYECKUE
cBoKcTBa OeNKoB. bruonornueckue GyHKIMN OSIKOB.

depmMeHTh — OMoJIoTHYecKre KaTaiau3aTopbl. CtpoeHue gepmeHTa:
aKTUBHBIA  TIEHTp, cyOcTpaTHas cnenududHocTh. KodepMeHTsI.
Butamunbl. OTianuust GepMeHTOB OT HEOPTraHUYECKUX KaTalu3aToOpOB.

VYrneBoabl: MOHOcaxapuabl (TJIHOKO3a, pudo3a U Ae30Kcuprbdo3a),
nucaxapuibl (caxaposa, JIJaKT03a) U MoJcaxapuibl (Kpaxmal, TJIUKOTeH,
1esuI0a03a). buonornueckue PyHKIMU YIII€BOIOB.

JIunu e TPUTIIULICPUIBI, dbochomunusl, CTEPOU/IBI.
I'uapodunbHO-rUApOPOOHBIE  cBOlicTBA. buonornueckue QyHKUUH
aunuaoB. CpaBHEHHE YIJIEBOJIOB, OCJIKOB U JIMIHJIOB KaK MCTOYHUKOB
SHEPIuMu.



Hyxnennossie kucnorsl: JIHK n PHK. Hykieotuael — MoHOMEpEI
HyKJIeuHOBbIX KHUCHIOT. Ctpoenne u Qynkuuun JHK. Crpoenune u
¢yuxuun PHK. Buast PHK. AT®: ctpoenue u GpyHKUUH.

[utonmorus — Hayka o kieTke. KiietouHas Teopuss — mnpumep
B3aMMOJIEUCTBUS M€ U (AKTOB B HAYYHOM MO3HAHUHM. MeTozsl
W3YUYCHUS KIETKHU.

Krnerka xak nenoctHas xuBasg cucrema. OOIIMe NMPU3HAKU KIETOK:
3aMKHyTas HapyxHasi memOpana, moisekynbl JIHK kak renernueckuit
anmnapar, CuCTeMa CUHTe3a Oelka.

Tunbl  KJIETOK:  J3yKapUOTHYECKass M MNPOKAPUOTHUYECKAs.
Oco0eHHOCTH CTPOEHMsI MpoKapuoTUYecKor kieTku. Kiierounast creHka
Oakrepuii. CTpoeHHE 3YKapUOTHUYECKOW KJeTKH. (OCHOBHBIC OTIMYMS
pPacTUTENIbHOM, )KUBOTHOW U T'PUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJETOYHasi CTEHKA,
IMKOKaNMKC, ux pyHkiuu. [lnazmarudeckas memOpaHa, €€ CBONCTBA U
dbyakuun. [{utormiazma u e€ opranonapl. OqHOMEMOpPAHHBIE OPTaHOU/IBI
kinetkn: OIIC, anmapar [onbmxku, nu3zocomsel. [lonyaBTOHOMHBIE
OpraHou/ibl  KJIETKU: MHTOXOHJpUM, TuiacTUuabl. [IpoucxoxaeHue
MUTOXOHJIpUHA ¥ TutacTua. Buabel mnactun. HememOpaHHBIE OpraHOUIBI
KJIETKH: puOOCOMBI, KIIETOYHBIN LIEHTP, IIEHTPUOJIH, PECHUYKH, KTYTHUKHU.
DYHKIIUU OPraHOUI0B KJIETKU. BKitoueHus.

Anpo — perynsaTopHslii 1eHTp KieTku. CTpoeHue snupa: suepHas
000J104Ka, Kapuoria3Ma, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEIIECTB B KIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. IllneiineH, P.
Bupxos, /Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammel: «PacripeneneHne XUMUYECKUX 3JIEMEHTOB B HE)KUBOM
npupoje», «PacnpeaeneHne XuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer u cxembl: «llepuoanyueckass TaOIUIA XUMUYECKUX
AEeMEeHTOB», «CTpoeHue MOJIeKYJbl BOIb», «bHOoCHHTE3 Oenkay,
«Ctpoenune moinekyinsl 6enka», «Ctpoenne pepmenta», «HyknenHoBbie
kuciotel.  JIHK», «Crpoenue wMonekynst AT®», «CtpoeHue
AYKapUOTUYECKOU KIETKH», «CTpOeHUE )KMBOTHOUN KIEeTKn», «CTpoeHue
pacTUTENbHOM  KIETKW», «CTpOoeHHE MNPOKAPUOTUUYECKOU KIETKUY,
«CtpoeHue siapa KICTKU», «YTIeBOAbDY, «JIMmuab».

O6opynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyIOBaHHWE A
MIPOBEICHUS HaOJII0JICHUH, W3MEPEHHN, AKCIIEPUMEHTOB,
MUKPOTIPETIapaThl PACTUTEIBHBIX, )KHBOTHBIX U 0aKTEPHUATBHBIX KIIETOK.

JlabGopaTopHble M IpaKkTHYecKUe padoThI:

JlabopatopHass pabora Ne 1. «/3ydyenme KaTanUTHUECKOU
aKTUBHOCTH (hePMEHTOB (Ha MpUMEPE aMUIa3bl WA KaTalasbl).

JlaGoparopHass pabora Ne 2. «M3ydeHwe CTpPOCHHS KIIETOK
pacTeHUi, >KMBOTHBIX M OakTepuil MOJ MHUKPOCKONOM Ha TOTOBBIX
MHKpPOIIPENApaTax U UX OMUCAHUEY.

Tema 4. ’KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BeliecTB, WM METa00IU3M. ACCUMWIAIUS (TJTACTUYECKUN
OoOMEH) U JAUCCUMMIIALMS (PHEPreTUYEeCKUil OOMEH) — JBE CTOPOHBI
€IUHOTO Mpoiecca MeTabonu3Ma. Polib 3aKOHOB COXpaHEHHUs BEIECTB U
SHEPIruM B MOHUMAHUU METa0O0IN3Ma.



Tunel oOMeHa BemecTB: aBTOTPOQHBIN U TreTepoTpodHbIil. Pomb
(epMeHTOB B OOMEHE BELIECTB U MPEBPALLEHUN YHEPTUHU B KIIETKE.

®dorocunTe3. CBeToBas U TeMHOBas (pa3pl PorocuHTe3a. Peakuuu
¢dotocunTeza. DPPexkTUBHOCT (QoTOCHMHTE3a. 3HaueHue (POoToCHUHTE3a
UL KM3HUM Ha 3emisie. BnusiHue ycnmoBuil cpefpl Ha (OTOCHUHTE3 H
CrocoOBbl MOBBIIIEHUS €0 MPOYKTUBHOCTH Y KYJIBTYPHBIX PAaCTCHUH.

XeMocuHTe3.  XeMOoCUHTe3upyromme  Oaktepuu.  3Ha4Y€HHE
XEMOCHHTE3a I )KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KieTke. PacuieruieHue BemiecTs,
BBIJICJICHUE W  AKKYMYJUMPOBAaHHE DHEPrUM B  KIETKE. OTalbl
sHepreTuyeckoro ooOmena. [nmkonus. bpoxxkeHne ©  ero BHUJBL
KucnoponHoe okucienue, umiau KIETOYHOE AbIXxaHue. OKHUCIUTEIBbHOE
dbochopunupoBanue. IPGHeKTUBHOCTH IHEPreTUUECKOro 0OMeHa.

Peakiuu maTpuuHoro cunresa. ['enernyeckas unpopmanusa u JJHK.
Peanuzanus renernueckoit nHpopmaluu B KieTke. [ eHeTHUeCKui Ko U
ero csoucrtea. Tpanckpunius — matpuunbiid cuHte3 PHK. Tpanciusauus —
O6uocunre3 Oenka. Otambl TpaHciasauuv. KoaupoBaHue aMHHOKHCIIOT.
Ponb pubocom B GuocuHTe3e Oenka.

Hexnerounsie QopMbl *u3HM — BUPYCHL. VcTOopus OTKpBITUS
BupycoB (/I. U. NBanoBckuit). OCOOEHHOCTH CTPOCHUSI U KUZHEHHOTO
uKiIa BUpycoB. bakrepuodaru. bone3Hu pacTeHuii, >XHUBOTHBIX U
YeJioBeKa, BbI3bIBAEMbIE BUpycamMu. Bupyc mMMyHoaepUIUTa YeIoBeKa
(BUY) — Bo3oyautens CIIMJla. O6paTtHas TpaHCKpHUIIUS, peBepTaza H
unTerpasa. [Ipodunaktuka pacrpocTpaHeHUs: BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konsuos, /. Y. UBanoBckuii, K. A. Tumupszes.

Tabmuuer u  cxembl: «Tumbl  muTanus», «MeTaboauzmy,
«MUTOXOHAPUAY, «JHEePreTU4eCKuit oOMeH», «XJI0pOILIacT,
«®otocunted», «Crpoenue JIHK», «CtpoeHue u (GyHKIIMOHHPOBAHUE
reHa», «CuHTe3 Oenka», «['eHeTmueckuit  koa», «Bupych,
«bakrepuodarn», «Ctpoenue u xku3HeHHbIM 1WkI Bupyca CIIN]/la,
Oakrepuodaray, «Permmukarus [JHK».

O6GopynoBanue: moaenu-ammiukanuu — «Yasoenne JHK w
TpaHckpunims», «buocunTes Oenka», «CTpoeHHE KIETKH», MOJETb
ctpykrypsl JIHK.

Tema S. Pa3smHoxkeHMe W MHIMBUAYAJIbHOE pa3BUTHE
OPraHU3MOB.

Kierounslii iUk, WM >KU3HEHHBIM UK KiIeTku. MHTepdaza u
muto3. [Iporecchl, mpoTtekaromue B nHTepdasze. Perumkarus — peakius
marpuuHoro cunre3a JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIM HA0OP
— KapuoTun. JIMTUIOMJHBIA W TaIlUIOMJIHBIA XPOMOCOMHBIE HAOOPBHI.

XpOMaTHJIbI. [uTonornueckue OCHOBBI PAa3MHOKEHUSA u
VHIVUBHAYaJIbHOTO Pa3BUTHSI OPTaHU3MOB.
Henenne knetkm — wMuto3. Craaum wmutosa. Ilporneccsi,

MPOUCXOJAIINE HAa PA3HBIX CTaAUSX MUTO3a. BHUOIOTHYECKUH CMBICT
MHTO3A.

[Iporpammupyemasi ruOeNb KIETKA — aromnTo3.

@opMbl Pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe U moJjioBoe. Buabl
0ecroyioro pa3MHOXKEHHMsSI: JIeJICHHME HaJIBOe, IOYKOBAHHUE OJHO- U
MHOT'OKJIETOYHBIX, CHOpPOOOpa30BaHUE, BET€TaTUBHOE Pa3MHOXKEHUE.



HckyccTBEHHOE  KJIOHMPOBAHME OPraHU3MOB, €ro 3HAYCHUE IS
CEJIEKIUU.

[TonoBoe pasMHOKEHUE, €70 OTIUYHUS OT OECIIONIOrO.

Meiio3. Cragun menosza. [Iporeccel, TpOUCXOASIIME HA CTaIUIX
mero3a.  IloBegenne  xpomocom B Menoze.  Kpoccunrosep.
buonornuecknit CMbICI U 3HAUEHUE MEWO03a.

l'amerorenes — mporecc 00pa3oBaHUS TOJOBBIX KJIETOK Yy
*KUBOTHBIX. [loNOBBIE KeNe3bl: CEMEHHUKU U sinyHuKH. OOpa3oBaHue U
pa3BUTHE TOJOBBIX KIETOK — raMeT (CIepMaTo30ui, SUIIEKIETKA) —
criepmaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHUS SIMIEKICTOK U
criepmaTto3ouioB. OmnoaorBopenue. [lapreHorenes.

WnauBuayansHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIBHOE
pazButhe (dMOpHoOreHe3). ITanbl SMOPHOHAIBHOTO PA3BUTHUS Y
MO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHE, TacTPyJsIlids, OpraHOTeHe3.
[TocTaomOpuonanbHOEe pa3BuTHE. THUIBI MTOCTIMOPHOHAIIBHOTO PAa3BUTHSL:
mpsiMoe, HempsiMoe  (JIMYMHOYHOE). BimsiHMe cpeasl Ha  pasBuTHE
OpraHu3MoOB, (DAKTOPHI, CITIOCOOHBIC BHI3BIBATH BPOKIEHHBIC YPOJICTBA.

Poct u pasButne pacteHuil. OHTOr€HE3 IBETKOBOIO pPACTCHUSA:
CTPOEHUE CEMEHHU, CTAJIUU PA3BUTHSI.

JdeMoHcTpanum:

Tabmumelr u  cxembl: «DOpMBI  pa3sMHOXKEHHUS OPTaHU3MOBY,
«/IBOIHOE OIUIOAOTBOPEHHE Y LBETKOBBIX pACTEHUI», «BereratnBHOE
pa3MHOXEHHUE pacTeHuil», «/lenenne kinetku Oaxtepuii», «CTpoeHue
NOJIOBBIX KJIETOK», «CTpoeHue XpoMocoMbl», «KIETOUHBIA IUKIDY,
«Permmukanus  JJHK», «Mwuto3z», «Menos», «llpsmoe u Hempsimoe
pa3zButue», «l'aMeToreHe3 y MIEKONUTAONIUX U YeloBeKa», «OCHOBHBIE
CTaJuy OHTOTEHE3a».

O6opynoBanue: MUKPOCKOI, MuKpompernapatsl «CrepMaTo30Huabl
MJICKOIUTAIOMIETO», «SMIeKieTka miekonuraromero», «Kapuokunes B
KJIETKaX KOpElIKa JIyKa», MarHuTHas MoJenb-anIuiukanus «Jllenexnue
kietkny, moaens JIHK, monens meTada3zHoit XpoMOCOMBL.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlabopatopHast pabora Ne 3. «HaOmiomenue mmTO3a B KIIETKaX
KOHYHMKA KOPEIIKa JyKa Ha TOTOBBIX MUKPOIMpPEnapaTaxy.

JlaGoparopnas padota Ne 4. «3ydeHne CTpoCHHS MOJOBBIX KIETOK
Ha TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3agaum reHetuku. Mctopus pa3BuTHs T€HETUKU. Poiib
OUTOJIOTUM W SMOpPUOJOTMHM B CTAaHOBJIEHUUM TEHETUKHU. Bxknaa
POCCUHCKMX M 3apyOeXKHbIX YYEHBIX B pa3BUTHUE TECHETHKU. MeTombl
T€HETUKU (TMOPUIONOTUYECKUN, LUTOTCHETHYECKUW, MOJIEKYIISIPHO-
reHeTuyeckuii). OCHOBHbIE Te€HETUYeCKHWe TMOHATUSA. ['eHeTnueckas
CHUMBOJIMKA, UCIIOJIb3yeMasl B CXeMax CKpPELIMBAHUI.

3aKOHOMEPHOCTH HACIEJOBAaHUS NPHU3HAKOB, YCTaHOBJIEHHbIE [
Mennenem. MoHoruOpugHOE CKpelIMBaHUE. 3aKOH €IMHO0Opa3us
ruopuoB TepBOoro mnokosieHus. IlpaBuno gomuHUpoBaHUA. 3aKOH
pacuieryieHus mnpus3HakoB. [umore3a uwuctoThl ramer. llomHoe wu
HEMOJIHOE IOMUHUPOBAHUE.

JlurnbpuaHoe ckpenuBanve. 3aKOH HE3aBUCUMOIO HacjedOBaHUs
MpU3HAKOB. lluTOreHeTuyeckrue OCHOBBI JUTHOPHUIHOTO CKpEIIUBAHUSI.



AHannsupyroniee ckpemuBaHue. lcmosb30BaHHE — aHAIM3UPYIOLIETO
CKpEIIMBaHUs JJIsl ONPEAeSICHNs T€HOTHUIIA OCOOH.

CuemnieHHoe HacieAoBaHHWe Mpu3HakoB. Padora T. Moprana no
CLUEIJIECHHOMY HacCIeJOBaHUIO I'eHOB. HapylieHue cuermieHus reHOB B
pe3yabpTaTe KpOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.

I'enetnka mona. XpoMOCOMHOE OIpEAeieHUuE mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE M T€TEpPOraMeTHBIE OPTraHU3MBI.
HacnenoBanue npu3HakoB, CUEIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BuAbl HW3MEHUMBOCTH: HEHACIEACTBEHHAas U
HacJeACTBEHHAs. Posib cpeapl B HEHACIENCTBEHHONM W3MEHYHMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW HM3MEHYMBOCTU. BapuanuoHHbIN
pAl W BapuauuMoHHas KpuBas. Hopma peakumm  mnpu3HakKa.
KonmnuecTBeHHBIE M KAYECTBEHHBIE NMPU3HAKM M MX HOpPMA PEAKLHH.
CaolicTBa MOIU(UKAITMOHHON N3MEHUHUBOCTH.

HacnencrBennas, WA FeHOTHUITHYECKAs, N3MEHYUBOCTD.
KombunaTuBHasi n3mMeHYnBOCTh. Melo03 M TOJOBOM TIPOIIECC — OCHOBA
KOMOWHATHBHON N3MEHYNBOCTH. MyTtanmonHas N3MEHYNBOCTD.

Knaccuduxarnus myranuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa
U MPUYMHBI MyTanuii. MyrtareHHble (akTopbl. 3aKOH TOMOJOTHYECKUX
pPAA0B B HaclieACTBEHHOU n3MenunBoctu H. M. BaBuiiosa.

BHesnepHas HacIeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetnka uenoBeka. Kapuotun denoBeka. OCHOBHBIE METOMBI

T'CHCTHUKH YCJIOBCKA. FGHGaHOFI/I‘ICCKI/II;'I, 6JII/I3H€HOBBIﬁ,
HI/ITOI’GHGTI/I‘IGCKI/Iﬁ, 6I/IOXI/IMI/ILIGCKI/II\/JI, MOJICKYJIIPHO -TCHETUYECKHH.
COBpGMeHHOG OIIPpCACIICHUC I'CHOTHIIA: ITOJTHOI'CHOMHOC

CEKBEHHPOBAaHHUE, T'€HOTUIIMPOBAHHE, B TOM 4ucie ¢ nomombto [II[P-
ananu3a. HacnenctBenHble 3a00JieBaHUSI YEJIOBEKAa: TEHHBIE OOJIE3HH,
0O0JIE3HM C HACJEICTBEHHON TMPEIpacioyioKeHHOCTbIO, XPOMOCOMHbBIE
6one3nu. ComaTudeckue U reHepatuBHbie MyTalui. CTBOJIOBbIE KIETKH.
[TpuHIIMIIBI 370pOBOTO 00pa3a *KU3HU, NTUATHOCTHKHU, MPO(PUIAKTUKUA H

JICYCHUS T€HETHYECKUX 0OoJIe3HE. Mennko-reHeTu4ecKoe

KOHCYJIbTUPOBAHHUE. 3HaueHue MEIUIIMHCKOMN T'€HETHKH B

IPEAOTBPAIICHUH U JICUCHUH TCHETHIECKUX 3a00JIeBaHUH YECIIOBEKA.
JdemoncTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YeTBepuKOB,
H. B. Tumodees-Pecosckuii, H. 1. BaBunos.
Tabmumelr w  cxembl: «MOHOTHOPUIHOE CKpEIIMBAaHUE H  €ro

IIUTOTEHETUYECKass  OCHOBa»,  «3aKOH  pacIIeIUIeHus W €ro
IIUTOT€HETHYECKasi OCHOBa», «3aKOH YHMCTOTHI ramer», «JlurudpumHoe
CKPELIUBAHUE), «uTomorudyeckue OCHOBBI JTUTHOPUTHOTO

CKpemuBaHus», «Meio3», «B3aumMoAelCcTBUE aJUICbHBIX TE€HOBY,
«['eHeTnyeckre KapThl PACTEHUU, KUBOTHBIX W YEIOBEKa», «l'eHeTmka
noyiia», «3aKOHOMEPHOCTH HACIEJOBAHUS, CLEIIEHHOTO C MOJOM,
«Kapuotnnbel 4enoBeka U JKUBOTHBIX», «Buapl W3MEHUMBOCTHY,
«MonudukanmonHass U3MEHUUBOCThY», «HacnenoBanue pesyc-hakropay,
«I'eneTnka rpynn KpoBu», «MyTalmOHHAas: U3MEHYUBOCTDY.
OG6opynoBaHue: MOJICTU-aNIIUKALIUH «MonHorubpugHoe
CKpELIUBAaHUE), «HenonHoe  AOMUHHpPOBAHUEY, «lurubpugnoe
CKpemmBanuey, «llepekpéct XxpoMocoM», MUKPOCKONI U MUKpoOMpenapar



«/Ipozoduna» (Hopma, MyTamuu (GOpPMBI KpPbUIBEB M OKPACKU Tena),
repOapuii «['opox MoceBHOMIN».

JlabopaTopHble U IpaKTHYeCKHe PadOThI:

JlaGopatopHass  pabora Ne 5. «M3ydeHue  pe3ynbTaToOB
MOHOTHOPUTHOTO M JAWTMOPUIHOIO CKpPEUIMBaHUSA y JApo30puiIbl Ha
TOTOBBIX MUKpOIIpenaparaxy.

Jlaboparopnass pabdora Ne 6. «M3ydyeHue MoIUPUKAITMOHHOM
U3MEHUYMBOCTH, MOCTPOCHUE BAaPUALMOHHOTO psfa U BapUAMOHHOM
KPUBOI».

JlaGoparopHas pabota Ne 7. «AHanu3z MyTtauuil y Ipo30puibl Ha
TOTOBBIX MUKpOIIpenaparaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHrU€e U aHAU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenieknusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuuss Kak Hayka M IIPOLECC. 3apOXKACHUE CENEKIUU W
nomectukanus. Yuenue H. M. BaBuinoBa 0 neHTpax IPOUCXOXKACHUS U
MHOT0OOpa3us KyJbTYpHbIX pacTeHud. LleHTpbl mpoucXOoXIeHus
JOMAIIIHUX KUBOTHBIX. COpT, MOpO/a, ITAMM.

CoBpeMeHHBbIE METOJbI CeNeKIMU. MacCoBbI M MHIUBUIYaTbHbBIN
OoTOOpbI B CEJIEKIIMM pacTeHUH U KUBOTHBIX. OllEHKa 3KCTephbepa.

brnuskopoacTBeHHOE CKpenMBaHue — UHOpuauHTr. Yucras auHUA.
CkpemuBaHUE YHUCTHIX JIMHUH. ['eTepo3wc, WM TUOpHAHAS CuUJja.
Heponcreennoe CKpelIMBaHue - ayTOPHUIUHT. OtnanénHas

ruOpuauzanus U e€ ycrnexu. VMICKycCTBEeHHBIM MyTareHe3 M TOJydeHue
NOJIMIUIOUAOB.  JIOCTMKEHUsI CEJIEKUMU  PACTEHUM, JKUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHAs MHKEHEPUS.
Oramnbl co3mpanus pekomOmHanTHOH JIHK m TpaHCreHHBIX OpraHM3MOB.
Knerounas wnxkenepus. Kierounele KynbTypbl. MUKpPOKIOHAIBHOE
pa3MHOXXeHUEe  pacTeHuil.  KioHuUpoBaHHME  BBICOKONPOIYKTUBHBIX
CEIbCKOXO3MCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE U OSTUYECKUE
npo6siembl. [MO — reHeTrdecku MOIU(DHUITIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. Y. BaBunos, U. B. Muuypus, I'. /I. Kapnieuenko, M.
®. BaHOB.

Tabmuuet u  cxembl: kKapta «lleHTpBl TPOUCXOXIEHUS U
MHOTOOOpa3ust  KyJIbTYpHBIX  pacTeHui», «llopogsl  momamrHux
KUBOTHBIX»,  «CopTa  KyIbTYpHBIX  pacTeHui»,  «OTnan€HHas
THOPHIH3AIIHS, «PaboThBI aKaJgeMHKa M. . HBanoBay,
«lTonummonaus», «O0BEKTH OMOTEXHOIOTUNY, «KieTouHbIe KYyIbTYphl U
KJIOHHUpOBaHue», «KoHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYyJISDKA TUIOJOB M KOPHEIUTIOAOB JUKUX (HOpM U
KyJIbTYPHBIX COPTOB pacTeHud, repbapuii «CelbCKOX03IiCTBEHHBIC
pacTeHus .

JlaGopaTopHble M MpaKkTHYecKUe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M IOCTUKECHUS CEJICKIIMU PACTCHUHN
U SKMBOTHBIX (HA CEJICKIMOHHYIO CTaHIHMIO, IUIEMEHHYIO (depMmy,
COPTOUCIIBITATENbHBINA YyYaCTOK, B TEIUIMYHOE XO3AMCTBO, J1a00OPaTOPHUIO
arpOyHUBEPCUTETA WJIK HAYYHOT'O LICHTPA)».

11 KJIACC



Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[Ipennocenku BO3HUKHOBEHHUA ABOJIIOLIUOHHOMN TEOPHH.
OBOJIIOIIMOHHAsE Teopuss U €€ Mecro B Ouwosoruu. BrusHue
ABOJIIOIIMOHHON TE€OPUU HA Pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CBuzerenscTBa HBOJIIOIUH. [laneoHToNOrMUECKHE:
[OCJIEIOBATEIbHOCTh ~ MOSIBJIEHUSI BHUJIOB B MaJEOHTOJOTMYECKOU
JETONUCH, TepexoaHbie ¢GopMbl. buoreorpaduueckue: cXoAcTBO U
paznuuue payH u Gpop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA M paziuyusi SMOPHOHOB pPa3HBIX
BUJIOB TMO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMHUYECKHE: TOMOJIOTUYHEIE,
aHAJIOTUYHbIE, PYIMMEHTApHBIC OpraHbl, aTaBU3MbL. MOJEKYJISIPHO-
OMOXMMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJICICTBEHHOCTH M OCHOBHBIX
MEeTa0OJIMYECKUX MyTeH y BCEX OPraHU3MOB.

OBOJIIOIIMOHHAS Teopus 4. JlapBuHa. [Ipennocenku
BO3HMKHOBEHUS JapBUHU3MA. J[BHXKYIIME CHJIBI DBOJIIOIMUA BUJIOB TIO
JlapBuHy (M30BITOYHOE Pa3MHOXKEHHE NPH OTPAaHUYCHHOCTH PECYPCOB,
HeomnpenenéHHas ~ M3MEHYMBOCTh, Oopb0a  3a  CyIECTBOBAaHHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Tteopus odBomounu (CTD) u  e€ OCHOBHBIC
MIOJIOXKEHHS.

MukposBomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JBuxymme cuibl  (QakTopbl) HBOJNIOIUU BHUIOB B TMPUPOJE.
MyTallMOHHBI ~ Tponecc M KOMOWHAaTUBHAasT  W3MEHYUBOCTb.
[lonynsiuroHHBIE BOJTHBI U apeiid reHoB. 3omsuus u Murparms.

EctecTBennbiii oTOOp — HampaBistomuid  (GakTop HBOJIOIUU.
@DopMBbI €CTECTBEHHOTO 0TOOpA.

[IprcnocoOIeHHOCTh OPraHU3MOB  Kak Pe3yJbTaT  JBOJIOLHH.
[Ipumepbr  mpucnocoOieHuid y  opraHu3mMoB.  ApoMopdo3sl
UauoaganTaluu.

Bun u BupooOpazoBanme. Kpurepuu Buaa. OcHOBHBIE (HOPMBI
BUI000pa30BaHusi: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomtonus. DopMbl 3BOJIIOLUH: bunernyeckas,
JTUBEPTreHTHAs, KOHBEpPreHTHas, MapawienabHas.  HeoOparumocThb
3BOJIFOLIMH.

[Ipoucxoxnenue OT HECTIEHHATM3UPOBAHHBIX IIPEJKOB.
[Iporpeccupyromas cnenuanu3anus. AJanTUBHAS paaralusl.

JdemoncTpanum:

IMoptpers: K. Jlunne#t, XK. b. Jlamapk, Y. Hapsun, B. O.
Kogsanesckuii, K. M. bap, 3. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuiel u cxeMmbl: «Pa3BuThe opraHnyeckoro Mupa Ha 3emiiey,
«3apoAblllid TMO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «DopMbl
O00prOBI 3a cymiecTBoBaHUEY», «EcTecTBeHHBI 0TOOPY», «MHOTOOOpa3ue
COpPTOB pacTeHui», «MHoroodpasue mopoja KUBOTHBIX», «[lomymsuny,
«MyTanMoHHass W3MEHUYMBOCTHY, «Apomopdossl», «Wanoamantaiumny,
«OO0mmas gereHepanusy», «JBuwxyiine cuibl 3BofoIuny, «Kapra-cxema
Mapuipyta nyrtemectBusi Y. Jlapsuna», «boprba 3a cyliecTBoBaHUE,
«IIpucnocobaeHHOCTH OpraHu3MOB, «"eorpaduueckoe
BUJI000pa30BaHUE», « IKOJIOTHUECKOE BUI000PA30BAHKE.

OO0opynoBaHUEe: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMHU
OKpacku, HaOOp IUIOAOB M CeMsiH, Koyuiekuus «lIpuMepbl 3anuTHBIX



MPUCIIOCOOJICHU Y JKUBOTHBIX», MOjelb «OCHOBHBIC HaINpaBICHUS
BONMIOLIMKY, OObEMHass wmojaenb «CTpoeHHWE TOJOBHOTO  MO3ra
MTO3BOHOYHBIX).

buoreorpajpuueckass  kapra  mupa,  koiekuus — «Dopmbl
COXPAaHHOCTHU MCKOIMAEMBIX KUBOTHBIX U PACTCHUN», MOJEIb alUIUKAIU
«IIepekpéct XxpoMocoM», BiIaXkKHbIE IIpenapartsl «Pa3BUTHE HACEKOMOIOY,
«Pa3BuTHe JATYIIKHY, MUKporpenapat «/[po3oduna» (Hopma, MyTanuu
(OpMBI KPBLILEB U OKPACKHU TENA).

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnass pabora Ne 1. «CpaBHeHue BHIOB TIO
MOP(]OJIOTUYECKOMY KPUTEPUION.

Jlaboparoprast pabora Ne 2. «OmucaHue MIPUCIOCOOICHHOCTH
OpraHn3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U pa3BUTHE KM3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOXKACHUM >KU3HHU. HayuHble
TUMOTE3bl BOBHUKHOBEHUS JKM3HU Ha 3emiie: abuoreHe3 U MaHCIepMUsl.
XuMuueckast 3BOJIONHS. AOMOTEeHHBIM CUHTE3 OPraHUYECKUX BEIIECTB U3
HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE MOATBEPXKICHUE XUMHUUYECKOU
SBOJIIOIIMHU. HavanpHble dTanbl OMOJIOTMYECKOW DBOJIIOLMHU. | Hmoresa
PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
nporokyieTku. llepBble kineTkn u  ux 3BoaonusA. PopMHpPOBaHHE
OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

Pasutre xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxeil.
Apxelickas u npoTepo3onckas 3psl. [laneo3oiickas spa U €€ NepuoOabI:
KeMOPUICKUH, OPAOBUKCKHH, CHJIYpUMCKUU, JIEBOHCKH,
KaMEHHOYTOJIbHBIH, IEPMCKHUIL.

Mesosolickast 9pa u e€ HepHO/bl: TPHACOBBIH, FOPCKHI, MEIOBOH.

KaitHo3olickast spa U €€ mnepuoibl: NaJCOreHOBBIM, HEOT€HOBBINH,
AHTPOIIOrE€HOBBIN.

XapaKTepHUCTUKA KIIMMAaTa U T€OJIOTHYECKUX npoueccoB. OCHOBHbIE
ATamnbl BOJIOLNUM PACTUTEIBHOTO U KUBOTHOTO MUpa. ApoMOpQo3bl y
pacTeHHil M JKUBOTHBIX. llosiBIEHHME, pacuBET W BBIMUPAHUE TPYIII
KUBBIX OPraHU3MOB.

Cuctema OpraHMyYecKOro Mupa KaKk OTPAKECHHE HSBOJIIOLUU.
OCHOBHBIE CUCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB.

OBOJNIIOIMSL  YeJIOBeKa. AHTpOMNOJIOTUSl Kak Hayka. Pa3Butue
NPEACTABICHUA O TMPOUCXOXKICHUM YEJOBEeKa. MeTonbl H3y4eHUs
anTpornoreHe3a. CXoJAcTBa M pa3iuyusi YEJIOBEKAa M  KUBOTHBIX.
CucremMaTnyeckoe NoJI0KEHUE YETI0BEKA.

JBwxymme cunbl (dakTopbl) aHTpomnoreHesa. HacneacTBeHHas
M3MEHUYMBOCTh M €CTEeCTBEHHBIH 0TOOp. OOIIecTBeHHBIN 00pa3 >KHU3HW,
U3TOTOBIICHUE OPYIUH TPY1a, MBIIUIEHUE, PEYb.

OCHOBHbIE CTaIUM M BETBU HBOJIIOLIUM YEJIOBEKA: aBCTPAIONUTEKH,
Uenosek ymenslid, YenoBek npsAMoXoadiui, YenoBek HeaHAepTaabCKU,
UenoBek pa3zyMublil. Haxonku  HCKOMAEMBIX  OCTaTKOB, BpeMs
CyIllECTBOBaHMsI, 00JIACTh pPaCIpOCTpPaHEHUs, OOBEM TOJIOBHOTO MO3ra,
o0pa3 XKU3HU, OPYIHUSL.

UenoBeueckue pacbl. OCHOBHBIE OOJIBIIKE PACHl: €BPOINEOUIHAS
(eBpasuiickas), HETpO-aBCTPaAJIOUIHAs (IKBATOPUAIbHAS), MOHTOJIOW THAS
(a3uarcko-amepukaHckas). YepTsl npuUcnocOOIEHHOCTH MPEACTaBUTEIEH



YeJIOBEUYECKUX  pac K  YCIOBUSAM  CylIIeCTBOBaHUsA.  EauHCTBO
yenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpanum:

[Hoptpersr: @. Pemm, JI. Ilacrep, A. N. Omapun, C. Mwmep, I'.
Opu, Y. JlapBus.

Tabmuiel u  cxeMbl: «Bo3nukHOBeHMe COJMHEUHOM CHCTEMEDY,
«Pa3BuTue opranudeckoro mupay, «PacturenbHas kieTka», «KuBoTHas
kietkay, «lIpokapuorudeckas kietka», «CoBpeMEHHas cucTeMa
opraHuyeckoro mupa», «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS
YeJoBeKa M YEJIOBEKOOOpa3HbIX  00e3bsiH», «OCHOBHBIE MecTa
NaJ€OHTOJOTMYECKUX HAaXOJOK TMPEIKOB COBPEMEHHOI'O YEJIOBEKay,
«/lpeBHenmme moan», «ApeBHue mroan», «llepBble COBpeMEHHBIE
T0an», «HenoBeyecknue pachl».

O6GopynoBanue: Mymsiku «lIpoucxoxaenue uenoBeka» (OKHOCTHI
aBCTpaJIONMUTEKA, MUTEKAHTPOIIA, HEAH IepTalblla, KPOMAHBOHIIA), CICTKH
WM U300pakeHUsT KAMEHHBIX OPYJIUN MEPBOOBITHOT'O YeJIOBeKa (KaMHU-
qomnmepsl, pyomia, ckpedia), TEeOXPOHOJOTHYeCKasi TaOIuIa, KOJIICKIIHS
«DopMBI COXPAaHHOCTHU UCKOTIAEMBIX KHBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

[TpakTuueckass padora Ne 1. «M3yueHuwe HCKOINAaeMbIX OCTaTKOB
PaCTEHUM U )KUBOTHBIX B KOJUICKITHSX).

OKcKypeus «IBOMIONMS OpraHudeckoro Mupa Ha 3emiie» (B
€CTEeCTBEHHO-HAYYHBIN WU KpaeBEIICCKUM My3el).

Tema 3. Oprann3mMbl 4 OKpYy:Kaiuas cpeaa.

DKoJIorusl Kak Hayka. 3ajaud M pa3fenbl dKoJIOoruu. Meroasl
DKOJIOTUYECKUX  HUCCIENOBAHMWA.  ODKOJOTHMYECKOE  MHPOBO33PEHUE
COBPEMEHHOI0 YEJIOBEKA.

Cpensl oOWTaHHUS OpPraHW3MOB: BOJHAs, HA3€MHO-BO3YIIIHAS,
NOYBEHHAs, BHyTPUOPTaHU3MEHHASI.

Oxkonorudyeckue  ¢akTopbl.  Kiaccudukaius  3KOJIOTHYSCKHX
dakTopoB: abmoTHUecKHe, OMOTHYECKHUE U aHTpoIoreHHbIe. JlelicTBHe
HKOJIOTHYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGuoTtndeckue  (akTOpel: CBET, TeMIIepaTypa, BIAKHOCTb.
®otonepuoausM.  IIpucrnocobieHuss  OpraHu3MOB K JICHCTBUIO
abnotnyeckux GakTopoB. buomornueckune puTMsl.

buotnueckne Qaxropel. Buasl OHOTHYECKHMX B3aUMOCHCTBUIA:
KOHKYPEHIIUS, XHUITHHYECTBO, CUMOMO3 u ero ¢opmel. [lapazutuswm,
Koonepanusi, MYTYyaJIu3M, KOMMEHCAIIU3M (KBapTUPAHCTBO,
HaXJICOHMYECTBO). AMEHCANM3M, HEUTpanu3M. 3HaUYeHHWE OWOTHYECKHX
B3aUMOJECHCTBUI 111 CYIIECTBOBAHMSI OPraHW3MOB B MPUPOJHBIX
CO001IIeCTBaX.

DOKOJIOTUYECKHE  XapaKTepUCTUKU  MOMYJISIUH. OcHoBHbIE
MOKa3aTeau TMOMYJSIUUU: YUCIEHHOCTh, IUIOTHOCTb, POXIa€MOCTb,
CMEpPTHOCTb, PUPOCT, MUTpals. JJMHAMUKA YUCIEHHOCTH MOMYJISIUN U
€€ peryssLus.

JdemoncTpanum:

[Moptpetsi: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkerns.

Tabmuubl u cxembl: kapta «lIpuponnsie 30HBI 3emun», «Cpelnbl
oOuTaHus OPraHu3MOBY, «Dotonepuoan3m», «ITonynsunmy,
«3aKOHOMEPHOCTH  POCTa YHUCJICHHOCTH MOMNYJSALMH HUHPY30pUU-
Tybenbkny, «[luiessie menm».



JlabopaTopHble U NpaKTHYeCKHe PadoThI:

Jlaboparopnast pabora Ne 3. «Mopdonoruueckue OCOOEHHOCTU
pacTeHUit U3 pa3HbIX MECT OOUTAHUS.

JlaGoparopnas padota Ne 4. «BnusHue cBeTa Ha POCT U PAa3BUTHE
YEPEHKOB KOJIeycay.

[Ipaktuyeckass pa6ora No 2. «Iloacd€r MIOTHOCTH MOMYJISAIUMA
Pa3HBIX BUJIOB PACTEHUI.

Tema 4. Coo01ecTBa M 3KOJI0rMYEeCKHE CHCTEMBI.

CoobmiecTtBO opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a:
BUJIOBasi, IMPOCTPAHCTBEHHas, Tpoduueckas (mumieBas). Bunubr-
nOMUHAHTHI. CBSI3U B OMOIIEHO3E.

DkoJyiorudyeckue cucteMsl (dkocuctemsl). [Tonarue 06 s3xocucteMe u
OuoreoreHose. DyHKITMOHATIBHBIE KOMITOHECHTBI 9KOCHUCTEMBI:
IPOJIYIIEHTHI, KOHCYMEHTBI, PeAyleHThl. KpyroBopoT BemecTB U MOTOK
SHEPruM B 3Kocucteme. Tpodudeckue (MUIEBbIE) YPOBHU SKOCUCTEMBI.
[Tumessie nmenu u cetu. OCHOBHBIC MOKA3aTeNId SKOCUCTEMBI: Oromacca,
OPOJNYKIMSA. DKOJOTUYECKUE TMMHUPAMUIBI: TPOIYKIMH, YHUCICHHOCTH,
Oouomaccel. CBOHCTBa JSKOCHCTEM: YCTOMYHMBOCTh, CaMOPETYJISAIUS,
paszButue. Cykieccus.

[IpuponHble 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCUCTEMA
XBOWHOTO UJTM MTUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTeHHBIE HKOCUCTEMBI. ATPOIKOCUCTEMBI.
Ypboskocuctembl.  buonornueckoe W XO34MCTBEHHOE  3HAYEHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

buopasnoobpa3ue kak  (pakTop  YCTOHYMBOCTH  DKOCHCTEM.
CoxpaHeHue 6MOJIOTMYECKOro pa3Ho00pasus Ha 3emIie.

Yuenune B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, coctaB u
cTpyktypa 6uochepnl. XKupoe BemectBo u ero ¢pyHkiuu. OcodeHHOCTH
ouocdepsl Kak TII00aTbHON dKOCHCTEMBI. [[MHaMHYecKoe paBHOBECHE U
obOpatHas cBsi3b B Onocdepe.

KpyroBopoThl BemecTB U OMOT€OXMMHUYECKHE IUKIIBI AJIEMEHTOB
(yrnmepona, azota). 30HAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B O6nochepe 3emian. AHTPOTOTEHHBIE M3MEHEHHUS B
ouocdepe. ['1odanbHBIC SKOJIOTHISCKHUE MPOOIEMBI.

CocymiectBoBanue npupoasl U yenoBedecTBa. CoxpaHeHue
O6uopazHooOpa3usi Kak OCHOBa YycroiumBocTu Ouocdepbl. OcHoBa
pallMOHAJILHOTO  YIpPAaBIEHHUS  NPUPOJHBIMU  pecypcaMuM M HX
UCIOJIb30BaHME. J[OCTUKEHHS] OMOJIOTMHU U OXpaHa MPUPOJIBI.

JdeMoHCcTpanum:

[Moptpetsi: A. . Tencnu, B. H. Cykaués, B. U. Bepuanckuii.

TaOmuupl u cxembl: «llumeBble 1enun», «buomeHo3: cocTaB u
cTpyktypa»,  «lIpupomueie  cooOmectBa»,  «llenun  nuTaHusmy,
«Okonoruveckas mmpamuaa», «bumochepa m demoBek», «Ikocucrema
HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTeMa XBOMHOrO jeca», «bHuoleHos
BOJOEMAY, «ATpornieH03», «lIpuMepHbIe aHTPOIIOrEHHBIE BO3AEHCTBUS Ha
pupoy», «BaxkHellre HCTOYHUKY 3arpsi3HEHUs] BO3AyXa U IPYHTOBBIX
BoA», «llouBa — BaxHelas cocraBistomas Ouochepb», «DaKTOPbI
Jerpagannuu MIOYBY, «ITapHUKOBBIT ah ek, «DaxkTopel
paguMoOaKTUBHOTO  3arpsisHeHUs  Ouocdepr», «OOmas CcTpykTypa
ouocdeps», «PactipocTpanenue xxu3Hu B onochepe», «O30HOBBIN IKpaH



o6uocdepn», «kKpyroBopot yriepoaa B 6uochepe», «KpyroBopot azora B
IPUPOAE.

O6GopynoBaHnue: Mojenb-anmaukanus « Tunuuyasie OUOIICHO3BIY,
repbapuii  «PactutenbHble cooOmiecTBa», Kosuiekuuu «buoreHosy,
«Bpenurenu BaKHEHIIUX CEIBCKOXO3SIICTBEHHBIX KYJIbTYp», repOapuu u
KOJUIEKIIMA PpAaCTEHUW M JKUBOTHBIX, IIPUHAUICKAIIUME K Pa3HbIM
AKOJIOTMYECKUM TpymmaMm ojaHoro Buiaa, Kpachasa kuura Poccuiickoit
®denepanuu, N300pakeHUs OXpPaHIEMbIX BUJOB PACTEHUA U KUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMEBI 110
BNUOJIOT N HA BA30BOM VYPOBHE CPEAHEI'O OBIIEI'O
OBPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUS K
pe3yapTaTaM OCBOEHHs OOy4aroIUMUCS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHuA: TMYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX PE3YJbTATOB OCBOCHHS MpeAMETa
«buonorusi»  BBIJICJICHBl  CICAYIONIME  COCTABISIONIME: OCO3HAHUE
00yYaroUMHCST POCCUUCKON IPakIaHCKON UJACHTUYHOCTH — TOTOBHOCTHU
K CaMOpAa3BUTHUIO, CAMOCTOSITEIbHOCTH W CAMOOMNPEACICHUIO, HAIUYHE
MOTHBallMM K OOYYEHUIO OHWOJIOTHH, IICJICHANPABICHHOE pPa3BUTHE
BHYTPEHHUX YOEKJIEHUM JTUYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH U
UCTOPUUECKUX TPATUIIUNA PA3BUTHS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh
U CIOCOOHOCTh  OOydYarolmuXcs  PYKOBOJICTBOBAaTBCI B CBOEH
NEATeIbHOCTH  IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, TPUCYIIUMU
cucteMe OHMOJIOTMUECKOTO O00pa30oBaHMs, HaJUYUE DKOJIOTHUYECKOTO
IPaBOCO3HAHMS, CIOCOOHOCTH CTAaBUTh €M U CTPOUTH IKU3HEHHBIC
IUIaHBI.

JInuHOCTHBIE  pe3yNbTaThl OCBOEHUA mpeameTra «buomorus»
JOCTUTAIOTCA B €IMHCTBE YYEOHOW M BOCIUTATEIBHOWU JEATEIBHOCTH B
COOTBETCTBHHM C TPAJULMOHHBIMH POCCHUICKHUMH COLHUOKYJIBTYPHBIMU,
UCTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B
oOlecTBe TMpaBWIaMHM M HOPMaMU TIOBEJEHUSI U  CIOCOOCTBYIOT
npolieccaM CaMOIIO3HaHUs, CAMOBOCIIUTAHUSI U CAMOPA3BUTHS, PA3BUTUS
BHYTPEHHEH NO3WLHMHU JUYHOCTH, MATPUOTU3MA, YBAXKECHHUS K 3aKOHY M
PaBONOPSIKY, YEIOBEKY TpyJa U CTaplIEMy MOKOJEHHUIO, B3aWUMHOTO
yBOKECHHS, OEPEKHOTO OTHOIIEHUS K KyJIbTYpHOMY HACIEIUI0 W
TpaIulysIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon @Penepanuu,
IPUPOJIE U OKPYKAIOLIEH cpefie.

JIndHOCTHBIE ~ pe3ynabTaThl  OCBOCGHHUS  y4yeOHOro  TpenMeTa
«buonorus»  MOMKHBI ~ OTpakaTb TOTOBHOCTh W CIOCOOHOCTH
oOydJarommxcs PYKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEU
MO3UIMEN JTUYHOCTH, CUCTEMOM LEHHOCTHBIX OPUEHTALMU, ITO3UTUBHBIX
BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM
poccuiickoro oOI1ecTBa, pPACIIMPEHUE >KU3HEHHOTO OMbITa M OIbITa
NEATeNIbHOCTH B MPOLECCE peaju3allid OCHOBHBIX HampaBieHUUN
BOCIIUTATENIbHOU JIEATEIIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpakaaHCKOTro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMH OO0YyYaromerocs Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHWE CBOMX KOHCTUTYLUMOHHBIX TMpaB U OOSI3aHHOCTEH,
yBa)KEHUE 3aKOHA U MPABOMOPSJIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JESATEIBHOCTH IpH
CO3/JaHUM YYEOHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M TMO3HABATEIBHBIX
3a/1a4, BHIMOJIHEHUN OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMNPEENATh COOCTBEHHYIO MO3UIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM )XKU3HU U OOBACHSTH €€;



yMEHUE Y4YUTBIBATH B CBOUX JEUCTBUSX HEOOXOIUMOCTH
KOHCTPYKTHUBHOTO B3aMMOJICHCTBUS JIIOJCH C pasHbIMH YOEKICHUSIMHU,
KYJIbTYPHBIMU IEHHOCTSIMU U COLUAIIBHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOIO
BBIMIOJIHEHUSI y4€OHBIX, MO3HABATEIBHBIX M HUCCIIENIOBATEIbCKUX 3aiad,
YBOXUTEIBHOIO OTHOIIEHUS K MHEHUIO OINIMOHEHTOB MPU OOCYXKICHUU
CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COJEPIKAHNUS;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU IE€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUUCKOM TpakJAaHCKOW HUJIEHTUYHOCTH,
NaTPUOTU3MA, YBAaXXEHHS K CBOEMY HApoOJay, YyBCTBAa OTBETCTBEHHOCTH
nepex Ponunon, roppoctu 3a ¢BOW Kpail, cBOO PoauHy, CBOW SI3BIK U
KYJbTYpY, IIPOILJIOE U HACTOSLIEE MHOMOHALIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K NMPUPOJHOMY HACJIEAUI0 M MaMSATHUKAM
OpUpOabl, JOCTWXKEeHHsAIM Poccun B Hayke, MCKYyCCTBE, CHOpTE,
TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTDH OLIEHUBATH BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBIICHUE
U pa3BUTHE OWOJIOTMH, TOHUMAHUS 3HAYEHUS OWOJIOTUM B TIO3HAHHHU
3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIECTRA;

uaeiiHas yOexJAEHHOCTh, TOTOBHOCTh K CIYXEHUIO M 3allluTe
OtedecTBa, OTBETCTBEHHOCTD 3a €0 CYJH0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUICKOTI0 HApOAa;

c(OpMHPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMS,  JTUYECKOTO
NOBEJCHNUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallUI0 W TPUHUMATH OCO3HAHHBIE
pelIeHns, OpPUEHTUPYSICh HAa MOpPaJbHO-HPAaBCTBEHHBIE HOPMBI H
LEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEISAM, CO3[IaHHIO0 CEMbHU
Ha OCHOBE OCO3HAHHOIO MPUHATUA LEHHOCTEHM CEMEMHOW XWU3HU B
COOTBETCTBUH C TpaJuLIUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIKOYAas SCTETUKY ObITa,
HAy4YHOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPY/Ja, OOIIECTBEHHBIX
OTHOILICHUH;

IIOHMMaHUE 3MOLUOHAIBHOTO BO3JECHCTBUS KUBOW IPUPOABI U €€
LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&XKEHUIO B Pa3HbIX BHAAX HCKYCCTBA,
CTPEMJICHUE MTPOSBIISITh KAYECTBA TBOPUYECKON JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHUSA, (GOPMHPOBAHHUSA KYJIbLTYPbI
310POBbS 1 IMOLMOHAJIBHOIO 0J1Ar OOy YU

OHMMAaHHE U Pean3aIys 3J0POBOT0 U 0€30MacHOTO 00pasa KU3HU
(3mopoBoe THTaHWE, COONIOJIEHNE TUTUECHUYECKUX TIPABWII M HOPM,
cOaaHCUPOBAHHBIN PEXKHUM 3aHITUH U OTHbIXa, perylsgpHas (uznyeckas
AKTHUBHOCTbB), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOILICHUS
K COOCTBEHHOMY (PU3HUYECKOMY U IICUXUYECKOMY 310POBBIO;

MMOHMMAaHUE LIEHHOCTH MPaBUJI UHAWBUAYAJIBHOTO U KOJUIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUSAX, YTPOKAIOIMIUX 3J0POBbIO U KUZHU
JIOJIEH;



OCO3HAHUE TOCIEACTBHA M HENPUATUS BPEIHBIX MPHUBBIYCK
(ynotpe0GieHus anKorois, HApKOTUKOB, KypeHUs);

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TpPyAy, OCO3HAaHWE IIEHHOCTH MAacTepCTBa,

Tpyoiooue;
TOTOBHOCTh K AaKTHUBHOH JCATCIIBHOCTH TEXHOJOTHYECKOH U
COLIMaIbHOU HaIPaBJICHHOCTH, CIIOCOOHOCTH WHUIIUAPOBATH,

IJIAHUPOBATh U CAMOCTOSITENIBHO BBINIOIHATH TAKYIO EATEIBHOCTD;

UHTEpEC K paziuyHbIM chepam MpoPecCUOHATBHON JesATEIbHOCTH,
YMEHHE COBEpIIaThb OCO3HAHHBIA BBIOOP Oyaymed mnpodeccun U
peanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIaHBbI;

TOTOBHOCTH M CLIOCOOHOCTh K 00pa30BaHUIO M CAaMOOOPA30BaHUIO HA
MPOTSHKEHUHU BCEH JKU3HU;

7) 3K0JIOTUY€eCKOT0 BOCTIUTAHMS

HKOJIOTMYECKH LIEJIeCO00pa3HOe OTHOIIEHHWE K MpUpOJie Kak
MCTOYHUKY KU3HU Ha 3€EMJIE, OCHOBE €€ CYyIlIEeCTBOBAHNUS;

NOBBILIEHUE YPOBHS JKOJOTHYECKON KYyJIbTYphl: NpUOOpeTeHUe
OTbITa TUTAHUPOBAHUS MOCTYIKOB U OLEHKU MX BO3MOXHBIX MOCIIEICTBUIA
JUTL OKPYKAKOIIEH Cpelibl;

OCO3HAHHME TJIO0ANBHOTO XapaKTepa JKOJOTMYEeCKUX NpodieM u
yTel UX pelIeHHUs;

CIIOCOOHOCTh ~ UCIIOJIB30BaTh IMPUOOpETaeMble MpU  HU3YyUYEHUU
OMOJIOTMM 3HAHUS W YMEHHUS MPU PEIICHUH MpPoOJieM, CBSI3aHHBIX C
palrOHaIbHBIM MIPUPOIONIOIB30BAHUEM (cobmoneHue paBuI
NOBEJEHUS B IMPUPOJE, HAIMPABICHHBIX HA COXPAHEHUE PABHOBECHUS B
HKOCUCTEMAX, OXpaHy BUIOB, IKOCHCTEM, OnoCchephl);

AKTHUBHOE HEINPUATHE ACHUCTBUI, MPUHOCIIIUX BPEA OKpPYKAIOIIEH
OPUPOJAHONW  Cpele, YMEHHE [MPOTHO3UPOBATh  HEOJIArONpPHUSTHBIC
SKOJIOTUYECKUE  TOCJIEACTBUS ~ NPEANPUHUMAEMbIX  JCHCTBUA U
IPEeAOTBPAIATh UX;

HaJIU4YUE PA3BUTOTO HKOJOTHMYECKOTO MBIIIJIEHUS, 3KOJIOTHYECKOM
KyJbTYpbl, OIbITa JEATEIBHOCTA HKOJOTHMYECKOW HamNpaBI€HHOCTH,
YMEHUS PYKOBOJCTBOBATHCSA MMH B IMO3HABATEIbHOW, KOMMYHUKATUBHOMN
U COLMAJIBHOM IMPAKTUKE, TOTOBHOCTH K YYacCTHUIO B IPAKTHUYECKOU
NEATENBHOCTH IKOJIOTMYECKOM HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMUA |

c(OpMUPOBAHHOCTH MHPOBO33pEHU, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOI'O0 Ha JUAJOre KyJbTYp, CIHOCOOCTBYIOLIETO OCO3HAHUIO
CBOEIr'0 MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UWTATEIICKOM KYJIBTYpbl Kak
CpeACTBa B3aUMOJEHUCTBUS MEXKY JIFOABMU U MO3HAHUS MUPA;

NOHUMaHUEe crenuukn OMOJOTHHM KaK HayKH, OCO3HAHUS €€ POJId B
dbopMHUpOBAaHUN  PAIMOHATBHOTO HAYYHOTO MBIIIIEHUS, CO3JaHUU
LEJOCTHOTO MPEACTaBIEHUsI 00 OKpYXaloleM MHUpPE KAaK O €JIHHCTBE
NpUPOJIbI, 4YeJOBeKa W  OO0mecTBa, B MO3HAHUM TMPUPOIHBIX
3aKOHOMEPHOCTEN M PEIIEHHH Mpo0JIEM COXPAaHEHHUs NIPHPOJIHOIO
PaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHOJOTMM JJII COBPEMEHHOMU
UMBWIK3ALMKA: OOECIEUEHUs] HOBOTO YPOBHS pPa3BUTUS MEJULIMHBI,
CO3JaHUE TMEpPCIEeKTUBHBIX OHMOTEXHOJIOTMH, CHOCOOHBIX  pelIaTh



pecypcHbIe IPOOJIEMbI PA3BUTHS YEIIOBEUECTBA, MTOMCKA MyTEH BBIXOA U3
IJI00AJIBHBIX HKOJIOTMYECKUX IMpoldjeM M obOecrnedeHus nepexoaa K
YCTOMYMBOMY Pa3BUTHIO, PAIMOHATIBFHOMY HCIOJIB30BAHUIO MPHPOIHBIX
pecypcoB 1 (hOpMUPOBAHUIO HOBBIX CTAHAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOMYUYECHUN OMOJIOTUYECKUX 3HAHUN B IIEIIAX
MOBBIIICHUS OOIIEH KyIbTYphl, €CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK
COCTAaBHOW dYacTH (PYHKIMOHANBHOW T'PaMOTHOCTH OOYyYaroIIMXCs,
dbopMupyemoii npu U3y4eHuu OUOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJOB I[IO3HAHUS, WCIONb3YyEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh MOJydaeMble 3HAHUS
Ui aHaM3a W OOBSICHEHHS SBICHUM OKPYXKAIOIIeTo MHUpa |
NPOUCXOAAIINX B HEM HM3MEHEHHWH, YMEHHE JenaTb OO0OCHOBaHHbBIC
3aKJIFOUYEHUS] Ha OCHOBE HAyYHBIX (PAKTOB M HMMEIOIIUXCA JTaHHBIX C
IEJIBIO MTOJTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh ~ CAaMOCTOSITEIBHO ~ MCTOJIB30BaTh  OHMOJOTHUYECKHE
3HAHUS JJIS PEIICHUs TPOOJIEM B PEalTbHBIX JKU3HEHHBIX CUTYAIUSX;

OCO3HAHUE IICHHOCTH HAyYHOW JEeATEIBHOCTH, TOTOBHOCTb
OCYIIECTBIISATh TPOCKTHYID H  HCCIEIOBATEIbCKYIO  JICATEIHHOCTH
WHIUBHIYaJILHO U B TPYIIIIC;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHUIO U
caMo00pa3oBaHUIO, K aKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUH TI0
OMOJIOrMH B COOTBETCTBUU C KU3HEHHBIMH NTOTPEOHOCTAMU.

METAINPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3ysbTaThl OCBOEHHUsI Y4eOHOro MpeaMera
«buronorusy BKIIOYAIOT: 3HAYUMBIE JUIs (DOPMUPOBAHUS MUPOBO33PCHHS
00ydJaromuxcss MEXIUCIUIUINHAPHBIC (MEXIIPEIMETHBIC) OOIICHAYIHBIC
MOHATHS, OTPAXKAIOIIUE I1IEJOCTHOCTh HAYYHOHW KapTUHBI MHUpa U
crienuGpuKy METOJ0B MO3HAHMS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax
(BemiecTBO, JHEPrusi, SIBJICHWE, IPOIECC, CHUCTeMa, Hay4dHBIH (aKT,
MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJIEAOBAHMUE,
HAOJIIOICHNe, W3MEpPEHHE, JKCIEPUMEHT W JPYTuX), YHUBEPCAIbHBIC
yueOHbIC NENUCTBUS (mo3HaBaTeNbHBIE, KOMMYHUKATHUBHBIE,
pEryIsITUBHBIE), obecrneunBaroniye ¢GopMupoBaHue (YHKIIMOHATHLHOM
TPaMOTHOCTH U COITMATBHOW KOMIIETEHIIMH O0YyYalolUXCs, CHOCOOHOCTD
OOy4JaromMXCsd  MCIOJIB30BaTh  OCBOGHHBIE  MEXIAUCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHWS W YHHUBEPCAJIbHBIE Yy4eOHBIC ICHCTBUS B
MTO3HABATEJILHOW M COLIMATIBHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHUS MPOrPAMMBI CPETHETO
o01iero 00pa3oBaHus TOJKHBI OTPAXKATh:

OBJajieHNe YHMBEPCAJIbLHBIMH Y4YeOHBIMH TMO3HABATEJIbHBIMU
AeCTBUAMM:

1) 6a30BbIe JOrHYECKHE TeHCTBUS:

CaMOCTOSITEIbHO (POPMYIMpPOBaTh U aKTyaJU3UPOBATH MpoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIOJb30BaTh MpPU OCBOCHHMU 3HAHUM MTPUEMBI JIOTUYECKOTO
MBIIIJICHWST  (aHanmW3a,  CHUHTE3a, CpaBHEHWs,  KilacCU(HUKAIIUH,
0000111eHUS ), PACKPBIBATh CMBICT OMOJIOTUYECKUX MOHATHH (BBIACIATH UX
XapakTepHbIC TPU3HAKHU, YCTAHABIMBATE CBS3HU C JIPYTUMHU TTOHITHSIMM );



OTPENENATh 1eJIN JIeSITeIIbHOCTH, 3a7aBas mapameTpbl U KPUTEPUU
WX  JOCTHXKEHHUS, COOTHOCUTH  PE3yJbTaThl  JEATEIILHOCTH  C
MOCTaBJICHHBIMH 1IEJISIMU;

UCIIOJIH30BaTh OMOJIOTMYECKUE TOHATHUS JIJIsi 00BsICHEHUS (DAKTOB U
SIBJICHUU KUBOU IPUPOJIBIL;

CTPOUTH JIOTUUECKHUE PACCYXKJeHUS (MHIYKTUBHBIC, NETyKTUBHBIC,
0 aHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH U TMPOTUBOpPEYHUS B
paccMaTpUBaEMBbIX SIBJICHUSAX, (DOPMYIHPOBAThH BIBOBI U 3aKIIIOUCHUS;

OPUMEHATh CXEMHO-MOJICNIbHBIE CpENCTBA IS MPEACTABICHUS
CYILIECTBEHHBIX CBS3€M W OTHOIICHUM B H3Y4aeMbIX OHUOJIOTHYECKUX
00bEKTax, a TaKXe MPOTUBOPEUMM pPa3HOTO pPOJA, BBISIBICHHBIX B
pa3IUUHbIX HHGOPMAIITUOHHBIX HCTOUHHUKAX;

pa3palarbiBaTh IUIaH peHIeHUsS MPoOJeMbl ¢ YYETOM aHaIu3a
UMEIOIINXCSI MaTepUaIbHBIX U HEMATEePUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTb, OIICHUBATh COOTBETCTBUE
PEe3yIbTATOB IIEJISIM, OIICHUBATh PUCKH TOCJICACTBUMN JEATEIbHOCTH;

KOOPJIMHUPOBATh W BBINOJIHATH PabOTy B YCJIOBHUAX pPEaIbHOTO,
BUPTYaJTbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TPU PEHICHUU IKU3HEHHBIX
npoosieM.

2) 6a30BbIE HCCJIEI0BATEIbCKHE IEHCTBHA:

BJIa/IeTh HaBbIKAMU YYEOHO-HCCIEAOBATENLCKOM U IPOEKTHOU
NESTENbHOCTH, HABBIKAMHM pa3pelieHus MpoosieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY TIOMCKY METOJOB  pEIIeHUs
NPAKTUYECKUX 3324, IPUMEHEHUIO Pa3TUYHBIX METOIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BUJIBI JACSITEIBHOCTH IO TOJYYECHHIO
HOBOT'O 3HAHMSI, €r0 MHTEPIPETAIIUH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B
y4eOHBIX CHUTyallUsiX, B TOM 4YHCJIE€ TIPU CO3JAaHUM Y4EOHBIX U
COIIMAJIbHBIX MMPOEKTOB;

dbopMuUpOBaT, Hay4yHBId THUI MBIIUICHUS, BJIaJAE€Th HAy4YHOU
TEPMHUHOJIOTHEH, KIIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh W (opMynupoBaTb  COOCTBEHHbIE  3aJa4d B
o0pa3oBaTeIbHON IEATEIbHOCTH U KU3HEHHBIX CUTYaIUAX;

BBISIBJIATH PUYUMHHO-CJIEACTBEHHbIE CBA3U M aKTyaJU3UPOBAThH
3a/Ja4y, BBIABUTATh TUIIOTE3y €€ pEIICHUs], HaXOAUTh ApryMEHTBHI JJIs
JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a]aBaTh NapaMeTpbl U KPUTEPUU
pelieHus;

aHAJM3UPOBATH IMOJYUYECHHBIE B XOJI€ PELICHUS 3aJa4ydl Pe3yJbTaThl,
KPUTHUYECKHU OLIEHUBATH UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH WU3MEHEHHE
B HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYaIlWsIM, OIICHHBATh TPHOOPETEHHBIN
OTIBIT;

OCYILIECTBIISITh 1EJICHANPABICHHBIM TMOUCK IEpPEeHOCa CPEICTB H
CIIOCOOOB JEUCTBHS B TPO(DECCHOHATBFHYIO CPENY;

yMETh MNEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO
00J1aCTH KU3HEACATETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIIBUTATh HOBBIC WJEH, TMpemjiaraTh OPUTHHAIBHBIC IMOAXOIBI U
pelieHus, CTaBUTh MPOOJIEMBI U 3aJ1auH, JIOMYCKAIOIIUE AIbTEPHATUBHbIC
pelieHus.

3) pabora ¢ uHpopMaumeii:



OPUEHTHUPOBATHCS B PA3TMYHBIX MCTOYHHMKAX MH(popmamuu (TeKcTe
y4e0HOro mnocoOus, HAy4YHO-TIONMYJIAPHON JUTEepaTrype, OMOIOTHYECKUX
CIOBapsiX W CIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepnere), aHanu3upoBarb MHGOPMAIMIO PA3NTMYHBIX BUJIOB U (HOPM
OpEICTAaBIEHUsI, KPUTUYECKH OLIEHHBaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUHUBOCTb;

(GopMynHpoBaTh 3aMpoChl U NPUMEHATh PA3NMYHBIE METOIbI MPHU
OMCKE M OTOOpe OMOJOrM4yecKod HHpoOpMaluuud, HEOOXOIUMOH MJis
BBIMOJHEHUS yU€OHBIX 3a/1a4;

npuoopeTaTh OTIBIT UCIOJIb30BaHUs MH(OPMAIMOHHO-
KOMMYHUKATUBHBIX  TEXHOJIOTWH,  COBEPIICHCTBOBATh  KYJIBTYPY
AKTUBHOI'O UCTIOIB30BAaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIbHYIO (OpPMY MpeCcCTaBICHUS
ouosiornueckoit uHpopmainuu (cxembl, rpauku, JUarpamMmsbl, TAOIHIBI,
PUCYHKH U IpyTOE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B Kaue€CTBE CPEJCTBA MpH padoTte ¢
O6uonornyeckoil nHMopMaImel: TPUMEHATh XUMUYecKue, pundeckue u
MaTEeMaTUYEeCKMe 3HAKM M CHUMBOJIBI, (opmynbl, aOOpeBHaTypy,
HOMEHKJIATypy,  HCIOJb30BaTh M  MpeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISTHOCTH;

BIAJIETh HAaBBIKAMH PACIIO3HABAHWUA W 3alIUTHl HH()OpMAIHH,
UH(GOPMAIIMOHHON 6€301aCHOCTU JTUYHOCTH.

OBnagenne YHHBepPCAJIbHBIMU KOMMYHHKATHBHBIMU
AEeUCTBUAMM:

1) obmenue:

OCYIIECTBIISITh KOMMYHHKAllUMd BO BceX c(epax >KU3HU, aKTUBHO
y4acTBOBAaTh B JHAJIOT€ WJIM JUCKYCCHUHM IO CYHIECTBY O0OCYXKIaeMou
TeMbl  (YMEHHE  3a/JaBaThb  BOINPOCHL,  BBICKA3bIBaTh  CYXKICHUS
OTHOCUTEIBHO  BBITIOJIHEHHUS  TpeJUiaraéMod  3aJady, Y4UThIBATh
MHTEPECHI ¥ COTIIACOBAHHOCTD MO3UIIUNA JPYTUX YYACTHUKOB JUANIOTa WIIN
JIUCKYCCHH );

pacrio3HaBaTh HEBepOalbHBIE CpPEJCTBA OOIICHHUSA, ITOHUMATH
3HAUEHHWE  COIMAIbHBIX  3HAKOB, IMPEANOCHUIOK  BO3HHUKHOBEHHUS
KOH(QIUKTHBIX CUTyallud, YMETb CMAT4aTh KOH(JIMKTHI U BECTH
IEPErOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIOCOOAMHM OOIIEHUS W B3aMMOCHCTBHUA,
NOHUMATh HAMEPEHHs JAPYTUX JIOACH, TMPOSABIATh YBAKUTEIHHOE
OTHOILIEHUE K COOECeHHKY U B KOPPEKTHOH (opme ¢opMyaupoBaTh
CBOM BO3PAKEHHSI;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOIO TOYKY 3pEHHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAS 1eATeIbHOCTD:

NOHMMAaTh W  HWCIOJB30BAaTh TMPEUMYIIECTBA KOMAHIHOW W
MHAUBUIYATbHOM paboThl MpU peHIeHUH OHOJIOTHUYECKOW MpoOIeMBbl,
O00OCHOBBIBaTh ~ HEOOXOAMMOCTh TMPUMEHEHHS TPYNNOBBIX  (HopMm
B3aUMOJICHCTBUS NIPU PEIICHUH YueOHOM 3a/1a4u;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX NIEHCTBUH C Y4ETOM
00X UHTEPECOB U BO3MOKHOCTEN Ka)KJI0T0 WIECHA KOJUIEKTUBA;

NPUHAMATH 1ETH COBMECTHOW MEATEIbHOCTH, OPTraHMU30BBIBATH U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTIKEHHUIO: COCTaBISATh IUIAH



JNEUCTBUM, paclpelessiTb poad € YYETOM MHEHMH YYaCTHUKOB,
00CyXJ1aTh PE3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa M KaXJAOro Y4YacTHHUKA
KOMaH/Ibl B OOIIMI pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaratb HOBbIE MPOEKTHI, OLICHUBATh UJIEU C MO3UIIMN HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh ~ MO3UTUBHOE  CTPATErMYECKOE  TIOBEICHHE B
Pa3IUYHBIX CHUTYAIMSIX, MPOSBIISITE TBOPUECTBO U BOOOpaKEHHE, OBITH
VHUILIUATUBHBIM.

OBJaieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY JI€HCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJI BBISIBICHUS NPOOJeM U
UX PELICHUsI B )KU3HEHHBIX U YUYCOHBIX CUTYaIIUSX;

BbIOMpaTh HA OCHOBE OHMOJOTMYECKMX 3HAHMM LIeNIeBble U
CMBICJIOBbIE YCTAHOBKHM B CBOUX JICMCTBUSAX U MOCTYINKAX MO OTHOUICHUIO
K KUBOU MPUPOJIE, CBOEMY 37]0POBBIO U 3JI0POBBIO OKPYIKAIOIIHX;

CaMOCTOSATENIbHO OCYIIECTBIISITh TO3HABATEIbHYIO JESTEIBHOCTD,
BBISBJISTH MPOOJIEMBI, CTAaBUTh M (DOPMYIUPOBATH COOCTBEHHBIE 33]]a4H B
o0pa3oBaTeIbHON IEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJILHO COCTaBIIATh IUIAH pPEUICHUs MPOOJIEMBbI C Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHU];

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciMpATh paMKH y4eOHOro TMpeJAMeTa Ha OCHOBE JIMYHBIX
MPEATIOYTEHNH;

7enatb OCO3HAHHBIA  BBIOOp, apryMeHTHpOBaTh €ro, Oparthb
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCcTBOBaTh  (DOPMUPOBAHMIO M TPOSIBICHUIO  IHPOKOU
SPYAUIIMU B PaA3HBIX OOJACTSIX 3HAHUM, IMOCTOSHHO IMOBBIMIATH CBOMU
00pa3oBaTeIbHBIN U KYIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

aBaThb OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBHI B
NEATENbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LEISIM;

BJIQ/ICTh HaBBIKAMHU TI03HABaTEIBHOW pediekchu Kak OCO3HAHUSA
COBEPIIAEMBbIX JIEUCTBUN U MBICIUTEIbHBIX MTPOLIECCOB, UX PE3YJILTATOB U
OCHOBaHMWIA, WUCIIOJIH30BaTh MPUEMBI PEPIICKCUU ISl OLICHKH CUTYaIluH,
BbIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEUICHUS MO
UX CHUXEHUIO;

OpUHUMATh MOTHBBI M  apryMEHThl JAPYrUX T[pU aHAINU3E
PE3YIBTATOB JIEITEIIBHOCTH;

3) mpuHsiTHE Ce0s U APYTHX:

IpUHUMATh ce0sl, TOHMMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

OpUHUMATh MOTHBBI M  apryMEHThl JAPYrUX T[pU aHAINU3E
PE3YIABTATOB JIESITEIILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHMMAaTh MHUP C TMO3UIUU JAPYroro
YeJIoBeKa.

HPEAMETHBIE PE3YJIbTATbBI



[IpeametHbie pe3ynbTaThl ocBoeHUs nporpammbl COO no 6uongoruu
Ha 0a30BOM yYpOBHE BKJIIOYAIOT CIIeNM(PUUYECKHUE NI yueOHOro mpeameTa
«buonorus» Hay4yHble 3HaHUSA, YMEHUS M CHOCOOBI JEUCTBHMA TIO
OCBOCHHIO, HMHTEpNpeTalud W NpeoOpa3oBaHUIO 3HAHWM, BUABI
NEATEIIbHOCTU MO MOJY4YEHUIO HOBOTO 3HAHUSA M NPUMEHECHHUIO 3HAHUW B
pa3IUYHBIX YYEOHBIX CHUTyalUsX, & TaKKe B peajbHbIX MXU3HEHHBIX
CUTyallusX, CBSI3aHHBIX C Owuonorueil. B mporpamme mnpeameTHbie
PE3yJIbTAThl IPEICTABIEHBI IO r0JIaM 00y4YeHUS!.

[IpenmeTHble  pe3ynbTaThl  OCBOCHHMS ~ y4yeOHOro  mpeaMera
«buonorus» ¢ 10 knacce NONKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE€ U POJIM OUOJOTMU B CUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPAa W HAYYHOTO MHUPOBO33PEHHS, O
BKJIQJIE POCCUICKUX M 3apyOEKHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE
O6uonornv, GYyHKIMOHAIBHOW TPAMOTHOCTH 4YEJIOBEKA /I PEIICHUS
KU3HEHHBIX 3a/a4;

YMEHHE PACKpPBIBATH COJEpKaHHE OWUOJOTHYECKUX TEPMUHOB U
NOHSITUM: >KU3Hb, KJIETKAa, OpraHu3M, Meraboin3M (0OMEH BeIlecTB U
NpeBpallleHue JHEPruu), ToMeocTa3d (caMOperyisinusi), ypOBHEBas
opraHu3anus >KMBBIX CHCTEM, CaMOBOCIPOU3BEACHHE (PETpPOIYKIIHS),
HACJIECTBEHHOCTh, '3MEHUUBOCTh, POCT U Pa3BUTHUE;

yMEHHEe  M3jaratb  OWOJOTWUYECKHe  Teopuu  (KJIEeTOYHas,
XpOMOCOMHAsl, MYTallMOHHAs, ILEHTpaJbHas JOTrMa MOJIEKYJSIPHON
ouoniorun), 3akonbl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u
yuyeHus (0 UEHTpax MHOTooOpa3usi ¥ MPOUCXONKIACHUS KYJIbTYpPHBIX
pacrenuii H. 1. BaBuiioBa), onpenensTh TpaHUIlbl UX TPUMEHUMOCTH K
KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJAMH HAYYHOTO TIO3HAHUS B OHOJIOTUU:
HAOJIIOICHUE U OIMCAaHWE JKUBBIX CHCTEM, IIPOIIECCOB U SIBICHHIA,
opraHu3anus W  TPOBEJACHUE  OMOJOTMYECKOTO  SKCIEPHUMEHTA,
BBIJIBUYKEHHE TUIIOTE3HI, BBISIBIICHUE 3aBUCHUMOCTHU MEXKITY
UCCIIElyeMbIMH BEJIMYMHAMH, OOBSICHEHUE MOJYyYEHHBIX pE3yJbTaTOB,
VICTIOJIb30BAHHBIX HAYYHBIX MTOHATUN, TEOPUNA U 3aKOHOB, YMEHUE J€J1aTh
BBIBO/Ibl HA OCHOBAaHMH IIOJIYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICIATH CYLICCTBEHHBIE IPU3HAKU BUPYCOB, KIIETOK
IPOKAPUOT H  OBYKAPUOT, OJHOKJIETOYHBIX W  MHOTOKJIETOYHBIX
OpPraHHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHA BEIIECTB U MPEBPALLECHUS
SHEPruru B KIETKE, (POTOCHMHTE3a, IUIACTUYECKOrO0 W 3HEPreTHYECKOro
oOMeHa, XeMOCHHTE3a, MUTO3a, ME03a, OIJI0JOTBOPEHUS, Pa3MHOXKEHUS,
WHJMBU1YaJIbHOIO PA3BUTHUS OpraHu3Ma (OHTOreHE3);

YyMEHUE TPUMEHATh [OJIYyYECHHbIE 3HAHUS IS  OOBSICHEHUS
OMOJIOTUYECKUX TMPOIIECCOB W SBICHUM, NJISI TPUHATHS TPAKTHUICCKUX
pelIeHnid B MOBCEIHEBHOM JKU3HU C LEIbI0 oOecriedeHus: 0€30nacHOCTH
CBOETO 370POBBS U 3/10POBbsSI OKPYKAIOUIUX JIOAEH, COOMIOIEHU HOPM
IPAMOTHOTO IOBENECHUSA B OKPYXKAIOIIEW NMPUPOAHOU Cpeze, IOHNMAaHUE
HEO0OXOIMMOCTH MCHOJIb30BaHMS JOCTHKEHU COBPEMEHHON OMOJIOTUU U
OMOTEXHOJOTUM JIJIs1 PALIMOHAJIBHOIO MPUPOAOIIONb30BAHNUS;

YMEHHUE PEIIaTh 3JIEMEHTapHbIE T€HETHYECKUE 33a1a4d Ha MOHO- U
IUTHOpPUAHOE CKpEUIMBAaHUE, CIEIUICHHOE HAaclel0BaHNWEe, COCTaBIIAThH



CXeMbl ~ MOHOTHOPHHOTO CKpeLIMBaHUs M1  NpeacKa3aHus
HacleJJOBaHUs MPU3HAKOB y OPTraHU3MOB;

YMEHUE BBINIOIHATh JA0OpAaTOpPHBIE M MPAKTUYECKHE pPabOThI,
coOmoaTe MpaBuja Mpu pabore ¢ Yy4eOHBIM M JIaOOPaTOPHBIM
000pyI0BaHUEM;

yYMEHUE KPUTUYECKH OLICHUBATh U UHTEPIPETUPOBATH HH(POPMAIINIO
OMOJIOrMYECKOTO COZEeP KaHMsl, BKIIOUAOIIYIO TICEBIOHAYYHbIC 3HAHUS U3
pPa3IMYHBIX UCTOYHUKOB (CpelcTBA MaccoBOW HHQOpMAIMU, HAYIHO-
NOMYJIIPHbIE ~ MaTepualbl), OATUYECKHUE  aCMEeKThl  COBPEMEHHBIX
UCCJIEIOBAaHUN B OMOJIOTUH, METUITUHE, OMOTEXHOJIOTHUH;

yMEHUE CO3/1aBaTb COOCTBEHHBIE TIUCBMEHHBIE M  YCTHBIC
cooO1eHus, 00001as OHOJOTUUECKYI0 WH(OpPMAIMI0 W3 HECKOJIbKUX
HMCTOYHUKOB, TPAaMOTHO MCIOJIb30BaTh MOHITUIHBIN anmapaT OMOJIOTHH.

[IpenqmerHble  pe3yiabTaThl  OCBOCHHUSI  y4eOHOro  mpeaMera
«buonorusy» ¢ 11 knacce NOKHBI OTPAXKATH:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTHU B CHCTEME
HAy4YHOT'O0 3HAHMsI €CTECTBEHHBIX HAyK, B (DOPMUPOBAHWU COBPEMEHHOM
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpPAa W HAYYHOTO MHUPOBO33PCHHS, O
BKJIaJIC POCCHUHCKHX U 3apyOCKHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHE
Oouosiornu, (GYyHKIHOHAIBHOW T'PaMOTHOCTH YEJIOBEKA JUIS PEIICHUS
KU3HEHHBIX 337124,

YMEHHE PACKpPBIBATH COJEpKaHHE OUOJOTHYECKUX TEPMUHOB U
HOHSTHIM: BHJ, TOMYJALMSA, T€HOPOHI, SBOIIOLHSA, IBIXKYIIHE CHIIBI
(paxTopsr) ABOJIOLINH, IPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BUI000pa30oBaHue, SKOJOTHYECKHUE (PaKTOPhI, SKOCUCTEMA, MPOAYIEHTHI,
KOHCYMEHTBI, PEAYyLEHThl, LENU NHUTAHUSA, SKOJOTMYECcKas MUpaMUna,
ouoreorieHos3, ouocdepa;

yYMEHHE M3J1aratb OMOJIOTMYECKHE TEOPHH (PBOJIOLMUOHHAS TEOpHUs
Y. JlapBuHa, CHUHTETHYECKass TEOPHUS OBOJIOIMU), 3aKOHBl H
3aKOHOMEpHOCTH (3apojbimeBoro cxojactBa K. M. bapa, depenoBanus
IJ1aBHBIX HampaiieHUM u nyted 3Bomtonuu A. H. CeBeprioBa, yueHus o
ouocdepe B. U. Bepnaackoro), onpenensaTs rpaHUIbl UX TPUMEHUMOCTH
K J)KUBBIM CUCTEMaM;

yMEHUE BIAJETh METOJAMH HAYYHOTO IIO3HAHUS B OWOJIOTHUU:
HAOJIFOICHNE W OIMCAaHWE J>KUBBIX CHCTEM, IIPOIIECCOB U SIBICHHA,
opraHu3anus ¥  TPOBEJACHUE  OMOJOTMYECKOTO  AKCIEPHUMEHTA,
BBIJIBUYKECHHE TUIIOTE3HI, BBISIBIICHUE 3aBUCHUMOCTH MEKITY
UCCJIENYEMBIMH BEJIMYMHAMH, OOBSCHEHHE TMOITYYCHHBIX PE3YIbTATOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHUE Je1aTh
BBIBOJIbl HA OCHOBaHUU MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHUE  BBIAEHATH  CYIIECTBEHHBbIE  MPU3HAKKM  CTPOCHUS
OMONOTUYECKUX  OOBEKTOB:  BHJIOB,  MOMYJSIUN, MPOMYICHTOB,
KOHCYMEHTOB, PEIyLIEHTOB, OMOr€0IEHO30B U AKOCUCTEM, OCOOEHHOCTHU
MPOLIECCOB: HACIEICTBEHHON HW3MEHYUMBOCTH, E€CTECTBEHHOrO0 OTOOpa,
BUJI000pa3oOBaHMsl,  MPUCTOCOOJICHHOCTH  OpPraHU3MOB,  JCHCTBUS
AKOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBI, MEPEHOCA BEILECTB M MOTOKA
SHEPIUM B SKOCHUCTEMAaxX, AHTPONOTCHHBIX M3MEHEHUM B JKOCHUCTEMaxX
CBOEM MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUUECKUX ITUKIIOB B
ouocdepe;

YyMEHUE TPUMEHATH [OJYyYCHHbIE 3HAHUS JJISI  OOBSICHEHUS
OMOJIOTMYECKUX MPOILECCOB W SIBICHUM, IS TPUHATUS MPAKTHUYECKHUX



pELIeHUI B MOBCEIHEBHOM KM3HU C LETbI0 o0ecreyeHus: 0€30macHOCTH
CBOETO 370POBBSl U 3/10POBbsSI OKPYKAIOUIUX JIOACH, COOMIOIEHUS HOPM
IPaMOTHOrO MOBEJIEHUS B OKPYKAIOIIEH MPUPOJHON cpene, NOHMMaHHe
HEOOXOJMMOCTH HCIOJb30BaHUsS JTOCTUKEHUH COBPEMEHHOW OHMOJOTrUU
JUISl pallOHAIBHOTO MPUPOIOTIOIB30BAHUS;

YMEHHE PellaTh 3JeMEHTapHbIe OMOJIOrMUECKUE 3a/1a4H, COCTABIIATh
CXEMBI MIEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEMAX (IIEMU MUTaHMUs);

YMEHHE BBINONHATh JIA0OPATOPHbIE M MPAKTUYECKUE pPaboThI,
coOmogaTe mpaBuja Mpu pabore ¢ Yy4eOHBIM U J1abOPaTOPHBIM
000py1I0BaHUEM;

YMEHHE KPUTHYECKH OIEHUBATh U MHTEPIPETUPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO CO/IepKaHUs, BKIIFOUAIOIIYIO IICEBJOHAYYHbIC 3HAHUS U3
pPa3IUYHBIX HCTOYHUKOB (CpEICTBa MAacCcOBOM HH(MOpMAIMU, HAy4YHO-
NOMYJISIPHBIE MaTepualibl), paCCMaTPUBATh TJIOOAbHBIE JKOJIOTUYECKHE
npo0JieMbl COBPEMEHHOCTH, (OPMHPOBATH IO OTHOLIEHUIO K HHUM
COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCbMEHHbIE M  YCTHbBIC
cooO1eHus, 00001Ias OHOJOTHYECKYI0 HH(POPMAIUI0 U3 HECKOJbKUX
UCTOYHUKOB, TPAMOTHO MCIOJIb30BAaTh MOHSATUWHBIN anmapaT OWOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
DJIeKTpOHHbIe (I (PPOBbHIE)
N HaumeHnoBanue KoanyecTBO 4acoB o0pa3oBaTe/ibHbIE PeCYPChI
[
. pa3aeyioB U TeM
nporpaMmMabl KonTpoJbHbIE IpakTuyeckue
Bcero
padoThI padoThbI
bu6mmoreka [IOK
1 b
HOTIOTHA KK Hayxa 2 0.5 https://m.edsoo.ru/7f41c292
5 JKuBbIe ccTeMBbl B BX 1 0 bubmuorexa [JOK
Opra"u3arus https://m.edso0.ru/7f41c292
3 XUMHUYECKHUH COCTaB U 3 1 bubmuorexa [JOK
CTPOEHUE KIIETKU https://m.edso0.ru/7f41c292
4 KuznenesTeabHOCTD 6 0 bubmuoreka [JOK
KJIETKU https://m.edso0.ru/7f41c292
PasmHoXeHue u
5 HMHIUBHIyaIbHOE 5 1 Bubmiorexa LIOK
AUBHAY https://m.edsoo0.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTh 1
6 W3MEHYHMBOCTD 8 15 bubmiorexa LIOK
' https://m.edsoo.ru/7f41¢292
OpraHu3MOB
7 Cenekuusi OpraHu3MOB. 3 0 bubnunoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
bu6nmoreka [JOK
8 Peseparoe Bpems 1 0 https://m.edsoo.ru/7f41c292



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJIACC

HauMeHoBaHHue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ieioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoTbI padoThbI
1 DBOIOIMOHHAS 9 0 1 bu6mmoreka [IOK
onosorus https://m.edsoo.ru/7f41cc74
Bos3uukHOBeHUE U Bu6 1OK
HOINOTEKA
2
Pa3BHTHE HKH3HU 9 0 0.5 https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel u
3 S — 5 0 1 bu6moreka [IOK
Py Karoll https://m.edsoo.ru/7f41cc74
cpena
CooOmrecTBa 1
4 JKOJIOTUYECKUE 9 0 0 bubmorexa IOK
https://m.edsoo.ru/7f41cc74
CUCTEMBEI
bu6mmoreka [IOK
5 P
C3CPBHOC BpeMA 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 0 2.5

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
DJIeKTPOHHBbIE HU(PPOBHIE
Ne i/ Tema ypoka
KoJsnyecTBo 4yacoB o0pa3oBaTe/ibHbIE PecypcChl
K 11
Beero OHTPOJILHbIE PaKkTH4YeCKue
padoThI padoThI
buonorusa B cucreme Bubmaorexa IIOK
1 a 1 0 https://m.eds00.ru/863e6122
K https://m.edso0.ru/863e632a
MeTto bl TO3HAHUS
YKUBOM TIPUPOIBIL.
[IpakTrueckas padoTa
5 Ne 1 «Mcnonb30oBaHue 1 05 bubnuoreka [JOK
Pa3IMYHBIX METOJIOB ' https://m.edso0.ru/863e6122
MIPU U3YYCHHUH
OHMOJIOTUYECKUX
00BEKTOBY
buoigornueckue
3 CUCTEMBL, IPOLIECCHI U 1 0 bubmorexa HOK
- pott https://m.eds00.ru/863e6564
UX U3Y4YEHHUE
XHUMHUYECKHUI COCTaB
4 KJIeTKU. Boga u 1 0 bubmorexa HOK
- 2o https://m.edso00.ru/863e674e
MHHEpaJIbHBIE COJIU
5 benku. CocraB u 1 0 bu6nmoreka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e

cTpoeHue OeIKOB

https://m.edso0.ru/863e6b72

depmMeHTh —
OMOJIOTHYECKHIE
KaTaJIn3aTOPBL
JlabopaTtopHnas pabota
Ne 1 «M3yuenue

bubmmoreka [{OK

6 KaTaJTUTHIECKOMN 0.5 https://m.eds00.ru/863e6b72
AKTUBHOCTHU
(dbepmeHTOB (Ha
NIPUMEPE aMUJIa3bl
WJTU KaTajiasbl)»
bu6mmoreka [IOK
! YraesozL. Jlamner 0 https://m.edso0.ru/863e6870
3 Hyxnennosbie 0 bubnuoreka [IOK
KuciaoTel. ATD https://m.edso0.ru/863e6d5c
Hcropus u MeTo b1
9 HU3yYCHUS KIICTKU 0 bubmmorexa LIOK
v ’ https://m.edso0.ru/863e6e88
Krnerounas teopust
10 KiteTka xak menoctHas 0
JKHBas CHCTEMa
Crpoenue
9YKapHOTUYECKOM
KJICTKH. bu6mmoreka [JOK
11 | JlaboparopHas pabota 0.5 https://m.edso0.ru/863e6ff0

Ne 2 «M3yuenue
CTPOEHUS KIETOK
pacTeHMi, ’KUBOTHBIX,

https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

rpuboB u OakTepuit
10T MUKPOCKOTIOM Ha
TOTOBBIX
MUKpOIpernaparax 1
WX OTIMCAaHUE»

12 OOmeH BelecTB Win 0 bubnuoreka [JOK
MeTaboIn3M https://m.edso0.ru/863e766¢
13 doTOCUHTES. 0 bu6moreka [IOK
XeMOCUHTE3 https://m.edsoo.ru/863e7c98
14 DHEPreTU4eCcKuil 0 bubnuorexa [JOK
oOMeH https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK
KieTku. [lenenue
KJIETKH. MUTO3.
JlaGopaTtopHnas pabota Eu6 1OK
noInoTEKa
15 Ne 3 «Hab .
(HAbIONCHHE 0.5 https://m.edso0.ru/863e7dc4
MHTO3a B KJIIETKAX
KOHYHKA KOpeITKa
JyKa Ha TOTOBBIX
MHKpOIIpernapaTax»
Buocunres Oenka.
16 Peakusa MmaTpruyHOTO 0 bubmorexa HOK
8 p https://m.edsoo.ru/863e796e
CHHTE3a
17 Tpancnasanus — 0 bubnuoreka [IOK
ounocuHTE3 OEIKa https://m.eds00.ru/863e796e
18 | HexnerouHsle GOpMEI 0 bubnuorexa [IOK



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

KU3HU — BUPYCHI

https://m.edso0.ru/863e7540

DopMBbI pa3MHOKECHUS

bu6mmoreka [{OK

19 0 https://m.edsoo.ru/863e81b6

OPTanisMoB https://m.edsoo0.ru/863e831e
. bubnuoreka [JOK
2 M

0 eHos 0 https://m.edso0.ru/863e7f4a
O6pazoBanue u
Pa3BHUTHE TIOJIOBBIX
KJIETOK.
O1u1010TBOpPEHKE. BuG 1OK

HOJIMOTEeKA

21
Jlabopatopraz padora 0.5 https://m.edso0.ru/863e81b6
No 4 «3yuenue
CTPOEHUS MOJIOBbIX
KJIETOK Ha FTOTOBBIX
MUKpOTpernaparax»

29 NuauBunyanbHOE 0 bubnunoreka [JOK
pa3BUTHE OPraHU3MOB https://m.edso0.ru/863e8436
I'enetnka — Hayka o

23 | HacIeACTBEHHOCTH H 0 bubmorexa LIOK

g https://m.edso0.ru/863e86f2
W3MEHUYHUBOCTH
3aKOHOMEPHOCTHU
HacJeI0OBaHUs
o4 | nomsnaxos 0 bubmuoreka [JOK
P ] https://m.eds00.ru/863e8878
Monorubpuanoe
CKpeIllUBaHHE
o5 Jurubpuatoe 0 bubmuoreka [JOK

CKpCIIMBAaHUC. 3aKkoH

https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

HE3aBHCUMOI'0
HacJIeI0BaHUs
MIPU3HAKOB

26

Cueniennoe
HacIle/IOBaHHE
MIPU3HAKOB.
JlabopaTtopHnast pabota
Ne 5 «M3yuenue
pe3yabTaToOB
MOHOTHOPUIHOTO U
JTUTUOPUIHOTO
CKpEILMBAaHUS Y
Ipo30¢UIBI HA
TOTOBBIX
MUKpOTpernaparax»

0.5

bu6moreka [IOK
https://m.edsoo.ru/863e8c60

27

I'enernka nomna.
Hacnenosanue
MIPU3HAKOB,
CLIEIJIEHHBIX C ITOJIOM

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60

28

HN3MeHUYnBOCTb.
HenacnencrBennas
U3MEHYUBOCTD.
JIaGoparopHas paboTa
Ne 6. U3yuenue

MO (UKAITTOHHO N
U3MEHUYNBOCTH,
IIOCTPOEHHE

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

BApUALIMOHHOTO psija
Y BApHUALIMOHHOMN
KpHBOW»

29

Hacnencrsennas
W3MECHUYUBOCTb.
JlabopaTtopHnast pabota
Ne 7. «Ananu3
MyTauun y
Ipo30¢ Bl HA
TOTOBBIX
MHUKpOTIpEIiapaTax»

0.5

bubmmoreka [{OK
https://m.edsoo.ru/863e8efe

30

I'enetuka degoBeka

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78

31

Pe3epBHbIit ypok.
O0o001Ienne o TeMe
«HacneacTBeHHOCTD U
W3MEHYHMBOCTD
OpPraHU3MOB»

32

CCJ'IGKLII/ISI KaK HayKa 1
nponecc

bubmuoreka [JOK
https://m.edsoo.ru/863e9214

33

Metonasl n
JOCTHKCHUS
CEJICKLIUU PACTCHUH U
JKUBOTHBIX

bu6mmoreka [JOK
https://m.edso0.ru/863e9214

34

buoTexnonorus kak
OTpacib
IIPOU3BOJICTBA

bu6nmoreka [JOK
https://m.edso00.ru/863e9336



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME
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11 KJIACC

Ne n/m Tema ypoka

KoaunuecTBO 4acoB

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Kourpoububie | IIpakTHyeckue
Bceero
padoTbI padoThI
1 OBOJIONUS U METOIEI 1 0 bu6moreka [IOK
€€ N3y4YeHUS https://m.edso0o.ru/863ea20e
Hcropus pazsutus
2 MIpEeNCTaBIEHUN 00 1 0 bubmorera [JOK
P https://m.eds00.ru/863e9570
3BOJIIOIUHU
bu6mmoreka [IOK
3 Muipooomows 1 0 https://m.edso0.ru/863e9cle
[Monmynsius kak
3JIeMEHTapHas
€IMHUIIA BUJIA U
3BOJIIOIUH. Bu6 1OK
noIMoTEKA
4 Jlab 0 .
aboparopHa pabota 1 0.5 https://m.eds00.ru/863e99c6
Ne 1 «CpaBuenue
BHUJIOB 10
MOP(OJIOrHIeCKOMY
KPUTEPUIO»
BIDKYIITHE CUIIBI
5 gneMZia HbIE 1 0 bubmiorexa LIOK
P https://m.edso0.ru/863e9da4
(axTOpBI) 3BONIOLUN



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4

EcrectBennsiii 0T60p
u ero GpopMer

bubmmoreka [{OK
https://m.edsoo.ru/863e9ed0

Pe3ynbTaTel
HBOJIIOIUH:
MIPUCTIOCOOIEHHOCTh
OpraHu3MOB U
BHJI000pa30BaHuE.
JlabopaTtopHnas pabota
Ne 2 «Onncanne
MIPUCTIOCOOIEHHOCTH
OopraHusma u eé
OTHOCHTEJILHOTO
XapakTepa»

0.5

bubmmoreka [{OK
https://m.edsoo.ru/863e9fde

Hanpasnenus u nytu
MaKpO3BOJIIOLUU

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

Heob6parumocTth
ABOJTIOIIUT

10

Hcropus xu3Hu Ha
3emie 1 METOIEI €€
W3Y4YEHUS

11

['umoresnl
MIPOUCXOKIACHUS
JKA3HM Ha 3emiie

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

12

Pa3Butue xu3Hu Ha
3emJie 1o dpaM U
nepuoaam

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



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

OCHOBHBIE dTaIbI
9BOJIIOIUN

PaCTHTEIHLHOTO U
KUBOTHOTO MHUpA.

bubmmoreka [{OK

13 | II 0 :
pakTHiccKas pabota 0.5 https://m.edso0.ru/863ea8bc
Ne 1 «M3yuenue
HNCKOITaEMbIX OCTAaTKOB
pacTEeHUN U KUBOTHBIX
B KOJUICKIIHSIX)

14 CoBpeMeHHas cucrema 0 bubmuorexa [JOK
OPraHN4ecKoro Mupa https://m.edso0.ru/863ea48e
OBOJIIOLINS YeJI0BEKa bubmuorexa [JOK

15 0
(aTpOTIOTEHE3) https://m.edsoo.ru/863eac2c

BYDKYIIIHE CHITBI
16 f([baKT(})’HIBI) 0 bu6mmoreka [IOK
P https://m.edsoo.ru/863ead44
aHTPOTIOreHe3a
OCHOBHBIE CTaIUH

17 ! 0
ABOJIIOIIMH YE€JI0OBEKa
UYenoBeueckue packl U

18 | monpommme 0 bubnuoreka [JOK

PHpoa https://m.edso0.ru/863eaea?
aJlanTaiy YeI0BeKa
PesepBHBIN ypOK.
O06o0meHue mo Teme
19 | «Bo3HHKHOBEHUE U 0

pa3BHUTHE KU3HU HA
3emiie»



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKoJIoTus Kak HayKa

21

Cpenpl oOuTaHus U
HKOJIOTUIECKUE
(baxTopsl

bubmmoreka [{OK
https://m.edsoo.ru/863eafec

22

AOuoTuyeckue
(akTopsbI.
JlabopaTtopHnast pabota
No 3.
«Mopdonornueckue
0COOEHHOCTH
pacTeHn U3 pa3HbIX
MECT OOUTaHUS.
JlaGopaTtopHnast pabota
Ne 4. «Bnusinue cera
Ha POCT U pa3BUTHE
YEepeHKOB KoJieycay

0.5

bu6moreka [IOK
https://m.edsoo.ru/863eb10e

23

buotnueckue
(hakTophI

bu6mmoreka [JOK
https://m.edsoo.ru/863eb348

24

DKOJIOTHYECKHE
XapaKTePUCTUKHU
MOMYJISALUH.
[IpakTuueckas pabora
Ne 2 «IToncuér
MJIOTHOCTH MOMYJSUN
Pa3HbIX BUJIOB
pacTeHum»

0.5

25

CooOmiecTBa

bu6nmoreka [JOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

OpraHu3MOB —
OHOILIEHO3

https://m.edsoo.ru/863eb46a

26

DKOJIOTHYECKUE
CHUCTEMBI
(3x0CHCTEMBI)

bubmmoreka [{OK
https://m.edsoo.ru/863eb46a

27

OCHOBHBIE TTOKA3aTETH

SKOCHUCTEMBI.
DKOJIOTUYECKHE

nupaMuibl. CBOMCTBA

DKOCHUCTEM.
Cykueccust

bu6moreka [IOK
https://m.edsoo.ru/863eb5fa

28

[Tpupoaueie
9KOCUCTEMBI

29

AHTpOTIOT€HHbIE
9KOCHCTEMBbI

30

buocdepa —
riio0agpHas
3KOCUCTEMA 3EMITU

bu6mmoreka [JOK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTHU
CYIIECTBOBAHHS
orocdepbl

bubnuoreka [JOK
https://m.edsoo.ru/863ebd16

32

YemoBeuecTBO B
ouochepe 3emnu

33

CocymecTBoBaHue
MIPUPOIBI U
4eloBeYeCcTBa

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



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

PesepBHBIl ypOK.
O06006111eH1E TEMBI

34 «Coo01ectBa u 1
AKOJIOTUYECKHUE
CHCTEMBD)
OBIIEE KOJIMYECTBO
YACOBIIO 34 2.5

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI151 YYEHUKA
* buonorus, 11 knacc/ bensies [1.K., bopogun [1.M., demmiun .M. u
npyrue; nox penakunen bensesa JI.K., JIpiMmmna I'.M., AkunonepHoe
obmectBo «M3narensctBO «IIpocBemnienue»

» buojorus. O6mas 6uomaorus, 10 knacc/ CuBoriasos B.1.,
Aracdonosa U.b., 3axaposa E.T., O011iecTBo ¢ OorpaHMu4eHHON
OTBETCTBEHHOCTHIO «IPODA»; AkiinoHepHOe 00IIECTBO

«HS,ZI&TGJILCTBO ((HpOCBGIIICHI/Ie»

METOIUYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA
Pa6ouas Terpaawr mo 6uonorun 10-11 kmacceel nox penakiueit J1.K.

bensgesa u I'.M. JIpiMimuna

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETHU UHTEPHET
bubnmmoreka IHOK
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