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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl IO OHOJOTMH TEOPETUUYECKYI0 OCHOBY s
ompeleNieHus TMOAXOJ0B K (OPMHUPOBAHUIO COJAEpX aHUA y4eOHOro TmpeameTa
«buomorusay COCTaBUJIU: KOHIIENITYaJIbHbIC OJIOKEHUSI dIrocC COO 0
B3aMMOOOYCJIOBIIEHHOCTH LEJNEH, COAEpKaHUs, PE3yIbTaTOB 00yYEeHUsI U TPEOOBAHUM K
YPOBHIO TOATOTOBKH BBIMYCKHUKOB, TOJOXXEHUA 00 OOIUX MLeNnsx ¢ MpUHIUNAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHME CHCTEMBI CPEHETO 00IIero oopa3oBaHus B
Poccuiickoit ®deaeparuu, a Takke MOJOXKEHUS O creruduke OWonoruu, e€ 3Ha4YeHUH B
MO3HAHUH KUBOW MPUPOABI U 00ECTICUCHUH CYIIECTBOBAHUS YEJIIOBEUECKOT0 OOIIECTRA.
CornacHo Ha3BaHHBIM MOJIOKECHHSM, ONpEIETICHbl OCHOBHBIE (DYHKIIUU MPOTPAMMBI 10
ounonoruu u €€ CTPyKTypa.

[Iporpamma 1o Ouosioruu Ha€T MpeACTaBICHHE O IENsAX, 00 o0Iiel cTpareruu
0o0y4eHHUsI, BOCIIMUTAHUS U Pa3BUTHUA OOYYaIOLIMXCS CPEICTBAMM Y4YeOHOro mpeaMera
«buonorusy, ompexaenser o0s3aTeNbHOE TMPEIMETHOE COJEPKAHHE, €ro CTPYKTYPY,
pacrpezielieHHe 1o pasziesiaM U TeMaM, PEKOMEHIyeMYIO MOCIeI0BATEIbHOCTh U3YUCHHUS
y4eOHOr0o MaTtepuaia ¢ y4eTOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3EH, JIOTHKU
00pa3zoBaTeILHOTO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaronuxcs.

B mporpamme mo OuoiiorMHM TakXKe YYHTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METAlpeAMETHBIM U  TPEAMETHBIM  pe3yjabTaTaM OOy4YeHUs B
(GbOpMHpPOBAaHUU OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIIPHOM JEATEIbHOCTH/YIeOHBIX
JEUCTBHM 00yJarOIIUXCS IO OCBOCHHIO COJIepKaHUsI OMOJIOTUYECKOTO 00Opa30BaHMUS.

B mporpamme mo Oumonoruu (10-11 kmaccel, 06a30BbIli YpOBEHB) peaqn30BaH
OPUHIMIT TPEEMCTBEHHOCTH B U3Y4YeHHH Ouonoruu, Ojarogaps uyeMy B Hel
MPOCMATPUBAETCS HAMIPABICHHOCTh HA Pa3BUTHE 3HAHUM, CBA3AaHHBIX C (POPMHUPOBAHHEM
€CTECTBEHHO-HAyYHOTO  MHUPOBO33pPEHHUs, ILIEHHOCTHBIX  OpPUEHTALMIl  JIMYHOCTH,
AKOJIOTUYECKOTO MBIIUICHUS, MPEJICTABICHUI O 3J0pOBOM 00pase >KU3HU U OepeKHBIM
OTHOLIEHHEM K OKpYyXKarlel npupoaHou cpene. Ilostomy Hapsny ¢ H3ydeHHEM
00111e0MOIOTHYECKUX TEOPHH, a TakKe 3HAHUW O CTPOSHHH J>KHMBBIX CHCTEM Pa3HOTO
paHra ¥ CYIIHOCTHM OCHOBHBIX MPOTEKAIOLIMX B HHUX MPOLIECCOB B MPOrpamMme IO
OWOJIOTUM yJIeTIEHO BHUMAaHWE MCIOJb30BAaHUIO TOJIYYCHHBIX 3HAHUM B MOBCEIHEBHOM
YKU3HU JIJIS1 PEIICHUS TPUKIIATHBIX 33/1a4, B TOM YHCIIe: MPOPUIAKTUKHA HACIEICTBEHHBIX
3a007I€BaHUI YEJIOBEKA, MEIUKO-TEeHETUUECKOTO KOHCYJIBTUPOBAHUS, OOOCHOBAHUS
HKOJIOTUYECKH 1[EeCO00pa3HOro MOBEACHUSI B OKpPYKarolel NMPUPOJAHON cpejie, aHallu3a
BIIUSHUSL XO3SUCTBEHHOM [IEATEIBHOCTH YEJOBEKAa Ha COCTOSHHE TPUPOJHBIX U
HCKYCCTBEHHBIX JKOCHUCTEM. YCHUJIEHHE BHHMAaHUS K NPUKIATHON HAMpPaBIECHHOCTU
yuyeOHoro mpenmera «buojorus» NPOAMKTOBAHO HEOOXOJUMOCTBHIO OOecreueHus
YCJIOBUM JUIsl pEHIeHUsI OJHOM W3 aKTyalbHBIX 3a/lad IIKOJbHOIO0 OHOJOTMYECKOTO
oOpa3oBaHusi, KOTOpas mpenrnoyaracT (GopMHpOBaHUE Yy OOYYAIOMIMXCS CIOCOOHOCTH
aJanTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIETOCS COBPEMEHHOTO MHUPA.

buonorus Ha ypoBHe cpenHero oOuiero oOpa3oBaHMs 3aHMMAET Ba)XXHOE MECTO.
Omna obecrieunBaeT (OpMHUPOBAHUE y O0YUAIOMIUXCS TIPEICTABICHUI O HAYYHON KapTHUHE



MUpa, pacuIpseT U 0000IIaeT 3HaHUS O )KUBOU MPUPOJIE, €€ OTIMUUTEIBHBIX MPU3HAKAX
— YpPOBHEBOW OpraHU3ali U 3BOJIIOIUHU, CO3MaET YCIOBUS JJIsl: MO3HAHUS 3aKOHOB
KUBOUM mpupoibl, GopMUpoBaHUs (YHKIIMOHATBHOW IPAMOTHOCTH, HaBBIKOB 3JI0POBOTO
u 0e30macHOro oopasa *HU3HHU, SKOJOTUYECKOTO MBIIUIEHHUS, [IEHHOCTHOTO OTHOLIEHUS K
YKUBOU MPUPOJIE U YETTOBEKY.

bonpioe 3HaueHue OWONOTHS UMEET TaKXKe IS PEHICHUS BOCHUTATEIbHBIX M
Pa3BUBAIOIINX 3aJa4 CpPeAHEro oO0miero oOpa3oBaHMs, COIMATM3ALMKN OO0YYaIOIUXCS.
Nzydenne Ouosjoruu obecrneunBaeT YCJIOBHS Uisi (OPMHUPOBAHUS HUHTEJUICKTYaJbHBIX,
KOMMYHHUKAITMOHHBIX W HWH(POPMAIMOHHBIX HABBIKOB, 3CTETUYECKON  KYIBTYPHI,
CIIOCOOCTBYET HWHTErpalid OMOJOTUYECKUX 3HAHUN C TMPEJCTABICHUSIMH W3 JAPYTUX
y4eOHBIX MPEAMETOB, B YAaCTHOCTH, (U3UKU, XUMUM U reorpapuu. HazpanHble
MOJIOXKEHUSI O TMpeHa3HaYeHUH yueOHoro mpenmMera «buonorusy coctaBuiiu OCHOBY IS
ONpeJeNIeHus TOJAXO0J0B K OTOOpY U CTPYKTYpPUPOBAaHHUIO €ro  COAepKaHus,
MPEJICTaBICHHOTO B MMPOTpaMMe 10 OHMOJIOTHH.

Ot6op conepxanusi yueOHoro mnpenmera «buonorusi» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIHMKN KyJIbTypOCOOOpPA3HOTO MOJX0/a, B COOTBETCTBHUH C KOTOPHIM
oOyyaroiyecsi TOJDKHBI OCBOUTH 3HAHUS U YMEHHUS, 3HAUYUMBbIC 11 (POPMHUPOBAHUS
oOmieit KynbTyphl, ONpENEeNsSIoNIe aJeKBaTHOE MOBEJCHHUE YelIOBEKa B OKpYIKarolei
MPUPOJTHON cpefie, BOCTPEOOBaHHBIE B TIOBCEHEBHOW JKM3HU M MPAKTHUYECKOM
nesitenbHOCTH. Ocoboe MecTo B ATOM CHUCTEME 3HAHMM 3aHUMAIOT SJIEMEHTHI
COJICp)KaHUsI, KOTOpBhIE CIIyXaT OCHOBOM HJisi (OpMUpOBAHUSA TMPEACTABICHUNU O
COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MHpa M IICHHOCTHBIX OPHEHTAIMIX
JMYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3alMU OMOJIOTHYECKOTO 00pa30BaHUsl.

CTpyKTypUpOBaHHE COJIEpKaHUs yueOHOTr0 MaTrepuaia B MporpaMMme o OMOJIOoTUr
OCYIIIECTBIICHO C YYE€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTJIMYUTEIbHBIX
OCOOCHHOCTSAX KUBOM TPUPONBI, O €€ YPOBHEBOW OpraHM3alvy W HBoIONHUHA. B
COOTBETCTBUU C OTHUM B CTPYKType ydeOHoro mpeamera «buosnorus» BblIeIEHbI
CIelyIole colep)karenbHble JuHUH: «buomorus kak Hayka. MeToIbl HAy4YHOTO
no3HaHus», «Knerka kak Ouonormueckas cucrema», «OpraHu3zM Kak OHoNOruyeckas
cuctemay, «CrucremMa W MHOTrooOpa3ue OpPraHMYECKOTO MHpPay», «IBOJIOIUS KUBOU
IPUPOJAB», « IKOCUCTEMBI U MPUCYILITUE UM 3aKOHOMEPHOCTH.

[lenp n3ydenust yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIA/ICHUE
OOyYalOIUMHCS 3HAHUSAMH O CTPYKTYPHO-(QDYHKIIMOHAIBHOW OPTaHMU3AIMH KUBBIX
CHUCTEM pa3HOr0 paHTra W MNPUOOpPETeHHE YMEHUU WCIOJIb30BaTh 3THU 3HAHHS IS
I'PaMOTHBIX JICHCTBUHA B OTHOIICHUH OOBEKTOB JKMBOW MPHPOJIBI U PEIICHUS PAa3TMYHBIX
YKU3HEHHBIX MPOOJIEM.

Joctrxenue e u3ydeHus yueoHoro npeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecrneunBaeTCsl pelIeHUEM CIeAYIOMIMNX 3a/1a4:

OCBOCHHE 00YYAIOIIUMHKCS CUCTEMbI 3HAHUN O OMOJIOTHYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IMpaBWiaX, CIyXKalluX OCHOBOM i
dbopMUpOBaHUS TPEACTABICHHA O €CTECTBCHHO-HAYYHOW KapTWHE MHUpPA, O METO/ax
HAyYHOTO MO3HAHUS, CTPOEHUU, MHOTO00pa3uu U OCOOCHHOCTSIX KMBBIX CUCTEM Pa3HOTO
YPOBHSI OpTaHU3AlWH, BBIAAIOIIMXCS OTKPBITUSX M COBPEMEHHBIX HCCIICIOBAHUSX B
OMOJIOTHH;



dopmupoBanre y oOy4aroluXcs [O3HABATEIbHBIX, WHTEVIEKTYAIbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEH B MPOIECCE aHANIM3a JAHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTUU
HAYYHBIX B3IJISI0B, UACH M TMOAXOJOB K HM3YUEHHUIO KUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3aIuy;

CTaHOBIIEHHE y 00ydYarommxcs o01end KyiabTyphl, (YHKIMOHAIBHONW IPaMOTHOCTH,
pa3BUTHE YMEHUU OOBICHATH M OLIEHMBATh SIBJICHHUS OKPYXKAIOIIETO MHpa KUBOU
MPUPOJIbI HA OCHOBAHUH 3HAHUM U OIBITA, OJYYCHHBIX MTPU U3YUECHUU OUOJIOTHH;

dbopMupoBanue y oOOy4arolmuxcss yYMEHUH  WUIIOCTPUPOBATH  3HAUYCHHE
OMOJIOTUUECKUX 3HAHUW B MPAKTHUYECKON JIESITEIIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM >KHBOM
IPUPOJIbI, HEOOXOIUMOCTH OEpPEKHOTO OTHOILICHUS K HEH, COOTIOICHUSI STUYECKIX HOPM
MIPU TIPOBEICHUHN OMOJIOTUUECKUX UCCIICIOBAHMIA;

OCO3HAHME IICHHOCTH OWOJOTMYECKMX 3HAHWUW JJIs TOBBIIMICHUS  YPOBHS
AKOJOTUYECKOU KYJIbTYPHI, IUIsl GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHHE TPHOOPETEHHBIX 3HAHUW W YMEHUN B TOBCEAHEBHOW XU3HU IS
OIICHKH TOCJEACTBUNA CBOEU IEATETbHOCTH MO OTHOIICHUIO K OKpPYXaIoIlel cpeje,
cOOCTBEHHOMY  3/I0pOBbIO, OOOCHOBaHHME U COONIOJeHUE Mep MPOPHUIAKTUKI
3a00JIeBaHU.

B cucreme cpennero obmiero oopazoBanusi «buonorus», usydyaemas Ha 06a30BOM
YpOBHE, SBIs€TCS O0sA3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJISAIIUM B COCTaB
npeIMeTHOH o0actu «EcTecTBeHHO-HAyYHBIE IPEAMETHD).

Jns u3ydeHus: Omoyiorud Ha 0a30BOM YpPOBHE CPEAHEr0 OO0IIero oOpa3oBaHMS
otBoautcs 68 yacos: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 knacce — 34 yaca (1
4yac B HEJENIO).



COJAEP)KAHUE OBYUYEHUSA
10 KJTACC

Tema 1. buoJsiorusi kKak Hayka.

buonorust xkak Hayka. CBsA3b OHOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTUMH €CTECTBEHHBIMH HayKaMmu, ¢uinocoduel, STUKON, SCTETUKON U mpaBoM. Poib
Ouonoru B (OPMHUPOBAHMM COBPEMEHHOW Hay4yHOW KapTuHbl Mmupa. Cucrema
OMOJIOTHYECKUX HAYK.

Meroapl TO3HAHUS >KUBOW NPHUPOJLI (HAOIIOIEHHUE, SKCIEPUMEHT, OIHMCAHHE,
U3MepeHue, KiaccupuKkalus, MoIeTUPOBaHNE, CTATUCTHUECKAst 00paboTKa TaHHBIX).

JdeMoHcTpauum:

[Toptpetsr: Y. apBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuue! u cxembl: «MeTObI MO3HAHUS KUBON IPUPOJIBI».

JlaGopaTopHble M paKTHYEeCKHEe PadoThI:

[TpakTueckas padora Ne 1. «Mcnonb3oBaHue pa3auyHbIX METOAOB MPU U3YUYEHUU
OMOIOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble CHCTEMBI M UX OPraHU3aIMs.

Kupbie cuctempl (OMOCHCTEMBI) Kak TpeaMeT u3ydeHus Ouonoruu. OTiauydue
JKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CpoiicTBa OMocHcTeM M WX pa3HOOOpaswe. YPOBHH OpTraHHU3aIMU OHOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreOleHOTHYECKH ), Onoc]epHBIi.

JleMoHCTpaunm:

Tabnuiel 1 cxembl: «OCHOBHBIC MIPU3HAKHU KUZHI», « Y POBHU OPTaHU3AINU KUBOU
TIPUPOJIBI.

O6opynoBanue: Mojienb Mosiekybl JIHK.

Tema 3. XuMu4ecKkuii cCOCTaB M CTPOEHHE KJIECTKH.

XUMUYECKUN COCTaB  KJIETKH. XHMHYECKHE DJIEMEHTBL: MaKpOXJIEMEHTHI,
MUKpO3JIeMeHThl. Bosia 1 MUHepanbHbIE BEIECTBA.

OyYHKIMU BOJIbI U MUHEPAIIbHBIX BEIIECTB B KileTke. [loanepxanne 0CMOTHYECKOTO
Oananca.

benku. CoctaB u crTpoeHHe O€lIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
HezamenumMble W 3aMEHMMbIE aAMHUHOKHCIOTHI. AMHWHOKUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpPBI OCIIKOBOW MOJICKYJIbI (TIepBUYHAS, BTOpPUYHAS, TPETUYHAS W YETBEPTHYHAS
CTPYKTypa). XuMudeckue cBoiicTBa 0enakoB. buonornueckue GpyHkuuu O0eiaKos.

depMeHTh — Ouosiormueckne katanm3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HeHTp, cyoctpaTtHas cneuuguuHocts. Kopepmentsl. Butamunbl. Otianuns gpepMeHTOB
OT HEOPraHUYECKUX KATAJIU3aTOPOB.

VYrieBoasl: MOHOcaxapuabl (TJIFOKO3a, pubo3a W JIe30KCHpHu003a), TUcaXapuibl
(caxapo3a, 1aKT03a) U NoJmcaxapusl (Kpaxmail, TIIMKOreH, ejuono3a). buosornyeckue
(GyHKINU yTIEBOAOB.



Jlunuaer: Tpurnunepuasl, Gochoaunuasl, ctepouasl. I uapoduasHo-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U
JIMIHAIOB KaK UICTOYHUKOB SHEPTHH.

Hyxneunosbie kucnotel: JJHK u PHK. Hykieoruapl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢pynkuuu JJHK. Crpoenune u ¢pynkuuun PHK. Buasr PHK. ATO®:
CTpOEHUE U (PYHKIIHH.

[urtomorust — Hayka o kierke. Knerounas teopust — npumep B3aUMOACHCTBUS HIIEH
U (aKTOB B HAYYHOM MO3HAHUHU. MeTO/Ibl U3YUYEeHUS KIIETKH.

Knerka kak nenoctHas skuBas cucrema. OOLue NpHU3HAKU KIETOK: 3aMKHYTas
HapyxHas MeMmOpana, mojiekynbl JIHK kak renernueckwii ammapar, cucteMa CHHTE3a
Oenka.

Tunel KIETOK: 3yKapuoTHUecKass W mpokapuotudeckas. OcOOEHHOCTH CTPOEHUS
pokapuoTHueckoil kietku. Kimerounas crenka Oakrepuil. CTpoCHHE HYKapHOTHUECKOM
kJeTkd. OCHOBHBIC OTIIMYUS PACTUTEIHHON, )KUBOTHON U TPUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKA, TJIMKOKAJIHUKC, HUX
byakuun. Ilnasmarudeckas memOpana, e€ cBoiicTBa W (pyHkiuu. lluTtommasma u e
opranouasl. OmgHomeMOpanubsie opranouasl kierku: OIIC, ammapar [Nonbmxw,
mu3ocoMbl.  [lomyaBTOHOMHBIE  OpraHOMAbl  KJIETKH: MUTOXOHJIPUHU,  IUIACTHBL.
[IpoucxoxaeHue MUTOXOHAPUM U iacTua. Buasl miactun. HememOpanHbie opraHou bl
KJIETKUA: PUOOCOMBI, KJIETOYHBIA IEHTpP, HEHTPHOIH, PECHUYKH, XIYTUKH. DYHKIUU
OPraHoOMJIOB KJIETKU. BxiroueHus.

Anpo — perynaropHbld 1eHTp kieTku. CTpoeHue sjapa: saepHas 000J0uKa,
KapHoIia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIIECTB B KIIETKE.

JleMoHCTpaunm:

[Toptpetsr: A. JleBenryk, P. T'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@pankinn, K. M. bap.

Jwnarpammel: «PacnpeneineHue XMMHYECKUX 3JJIEMEHTOB B HEKHUBOW IMPUPOJIELY,
«PacnpenenieHne XUMHUECKUX 3JIEMEHTOB B )KUBOM IIPUPOIE.

Tabmuuet u  cxembl: «llepumomuueckass TabmUIla XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHune MoJekyinbl Boabl», «buocunTes Oenkay, «CTpoeHHe MOJEKYbl Oeikay,
«Ctpoenue pepmenrtar, «Hykinennossie kucinotel. JIHK», «Ctpoenne monexyiast ATy,
«CTpoeHHE 3YKapUOTHYECKOW KIETKW», «CTpoeHne MXUBOTHON KieTkn», «CTpoeHue
pacTUTeNbHON KIETKW», «CTpOEHHE MPOKAPUOTHYECKON KIeTKn», «CTpoeHue sapa
KJIETKW», « YTIE€BOABD, «JIMIMIBD.

O6opynoBaHue: CBETOBOM  MHMKpOCKOI, 00OpyJoBaHHe JJsi  IPOBEIEHUS
HAOJIOICHNH, U3MEPEHUH, IKCIIEPUMEHTOB, MUKPOITPETIapaThl pACTUTEIHHBIX, JKUBOTHBIX
U OaKTepUaTbHBIX KIETOK.

JlaGopaTopHble M NpaKTHYEeCKHe PadoThI:

Jlaboparopnas padora Ne 1. «M3ydyeHne kaTaluTUYECKON aKTUBHOCTH (EPMEHTOB
(Ha mpuMepe aMuIIa3bl WIIK KaTanas3bl)y.

Jlaboparopnast pabota Ne 2. «/3ydyeHue cTpoeHUs! KIETOK PaCTeHH, KUBOTHBIX U
OaxkTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOMpENapaTax u UX OMUCAHUE.



Tema 4. ) KusHenesiTeIbHOCTH KJIETKH.

OOMeH BemiecTB, WJIM MeTa0oMu3M. ACCUMWIAIUSA (TUTACTHYECKUM OOMEH) W
TUCCUMWIIALINS  (SHEpPreTUYeCKuid OoOMEH) — JBE CTOPOHBI EIUHOTO Mpolecca
MeTabonu3Ma. Poib 3aKOHOB COXpaHEHHs] BEUIECTB W DSHEPrMM B I[OHUMAaHUU
MeTaboIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOGHBIM U rerepoTpodHblid. Poiabs depmeHTOB B
0oOMeHe BEIIECTB U MPEBPAILEHUN SHEPTUH B KIIETKE.

®ortocunte3. CeroBast U TeMHOBas (a3bl porocunHteza. Peakuuu doTocuHTE3A.
DddexTuBHOCT PoTOcUHTE3a. 3HAUCHUE (HOTOCUHTE3A AJIs KU3HU Ha 3emie. BiusHue
yCIIOBUM cpelbl Ha (OTOCHHTE3 M CHOCOOBI TOBBIIMICHUS €ro MPOJYKTUBHOCTH Y
KYJBbTYPHBIX PACTEHHM.

XeMocuHTe3. XeMOCHUHTE3UpyIolre 0akTepuu. 3HaueHHEe XeMOCHHTEe3a IS KU3HH
Ha 3emuie.

DHepreTuueckuii 0oOMEH B KJETKe. PaciuernsieHue BeHIeCTB, BBIJACICHUE U
AKKyMYyJIUPOBAaHUE SHEPrUU B KIETKE. JTalbl JHEpPreTudeckoro oOMeHa. [nmkonus.
bpoxenue wu ero Buupl. KucnopomHoe oxuciaeHue, WM KIETOYHOE JIbIXaHUE.
OxucnutenbHoe pochopunupoBanre. IPPEKTUBHOCTh IHEPIrETHUECKOTO0 OOMEHA.

Peakiuu matpuyHoro cuHTe3a. I'eHetndeckas nHpopmanus u JJHK. Peammsanus
reHeTuueckoi wuHpopManuu B KieTke. [‘eHeTMueckwii KOA UM €ro CBOWCTBA.
Tpanckpunuus — matpuunbiii cuate3 PHK. Tpancasius — OuocunTe3 Oenka. DTarmbl
TpaHcsauuu. KoaupoBanne aMuHOKUCIOT. Poiib prubocom B OnocuHTe3e Oernka.

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mctopusi otkpeitus BupycoB (/. W.
NBanosckuit). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru.
bose3sHn pacreHui, KHUBOTHBIX M UEJIOBEKA, BbI3bIBAEMBIE BHpycamMHu. Bupyc
umMMmyHo epunuta yenoseka (BUY) — BozOyaurens CIIM[{a. OGpaTHast TpaHCKpUILIKA,
peBeprasa u uHTerpasa. [IpodunakTiuka pacnpocTpaHeHus: BUPYCHBIX 3a00IeBaHUI.

JleMoHCTpaum:

[Toptpetsr: H. K. Konbuos, /1. 1. UBanoBckuii, K. A. Tumupsizes.

Tabmumplt u  cxembl: «Tunel mnutanus», «MeTtabomuzm», «MUTOXOHIPUSY,
«OHepretudyeckuit  oOMmen», «Xumoporacty, «®Dotocunresy, «Ctpoenue JIHK»,
«CTtpoenne u (yHKUMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «l eHeTH4YecKuil KoI»,
«Bupyco», «bakrepuodarn», «Ctpoenne u xu3HeHHbIH 1ukia Bupyca CIIN/a,
Oaxtepuodara», «Pemnukarus JHK».

O6GopynoBanue: Moaenu-anminkauun «Yasoenue JHK wu  tpanckpunius»,
«buocunres 6enka», «CTpoeHHe KICTKH», Mojieab cTpykTyphl JIHK.

Tema S. PazMHoKeHHe U MHAMBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslit 1iuki, uiam sku3HeHHbIN UK kineTkd. MaTepdasa u mutos. [Ipomeccsl,
nporekaomue B uHTepdasze. Pernmkanus — peakuust marpuyHoro cuurte3a JIHK.
CtpoeHre XpoMOCOM. XPOMOCOMHBINM Ha0Op — KapuoTuil. JUTUIONAHBIA U TaruIONIHBIN
XpOMOCOMHBIE Habopbl. Xpomatuisl. LluToNOrHYECKHE OCHOBBI PAa3MHOXKEHUS U
VH/IUBUIyaJIbHOT'O Pa3BUTHUS OPraHU3MOB.

[enenue knetku — muto3. Craguu muto3a. [Ipoueccsl, npoucxoasume Ha pa3HbIX
CTaJIUsIX MUTO3a. BUOIOrHYeCKHl CMBICT MUTO3A.



[Tporpammupyemas Tubenb KIETKH — allonTo3.

@®opmbl pa3MHOXKEHHsSI OpPraHuM3MoB: Oecrosioe W mosoBoe. Buuel Oecrosioro
pa3MHOXXEHHMSI:  JIEJICHHE  HaJBOE, I[IOYKOBAaHME OJHO- W  MHOIOKJIETOYHBIX,
cropooOpa3oBaHHe, BereTaTUBHOE pa3MHOXKeHHe. VICKycCTBeHHOE KIIOHMpOBaHUE
OpPraHNU3MOB, €T0 3HAYECHUE IS CEJICKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTINYUS OT OECIoIOro.

Meiio3. Cragun Meio3a. Ilponeccel, npoucxoisfuge Ha CTagusx Menosa.
[loBenenue xpomocom B meio3e. Kpoccunrosep. buonormyeckuii cMpICI U 3HAU€HUE
Meno3a.

['ametorene3 — mpoiiecc 00pa3oBaHMs MOJIOBBIX KJIETOK y >KMBOTHBIX. [lojoBble
JKeJe3bl: CEMEHHUKH M sIMYHUKU. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KIETOK — T'aMeT
(cmepmaTo30u, SUIIEKIETKA) — cliepMaToreHe3 u oBoreHe3. OcoOEHHOCTH CTPOCHHS
AMIEKIETOK U criepmMaTo3onioB. OmnonorBopenue. [laprenorenes.

WHauBuayanpHOE  pa3BUTHE (oHTOTEHE3). OMOpHOHAIBbHOE  pa3BHUTHE
(oMOpuoreHe3). rtanbl AMOPUOHAIBHOTO Pa3BUTHUS Yy TO3BOHOYHBIX IKUBOTHBIX:
npoOJieHue, racTpyisiius, opraHorese3. IlocTaomOpuoHambHOE pa3BuTHE. THIBI
NOCTAMOPHOHAIBHOTO Pa3BUTHS: NpsIMoe, HenpsiMoe (InunHOo4YHOe). BiusHue cpeasl Ha
pa3BUTHE OPTraHU3MOB, (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct n pa3Butne pacrennii. OHTOT€HE3 LIBETKOBOI'O PACTEHMS: CTPOCHUE CEMEHH,
CTaJIMM Pa3BUTHSI.

JleMoHCTpaunm:

Tabmuuet u  cxeMbl: «®DOpMBI  pa3MHOXKEHHS  OpPraHu3MoBy», «JlBoitHOe
OIJIOZIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratnBHOe pa3MHOXKEHUE PACTEHHID,
«/lenenue xinerku 6axkTepuity, «CTpoeHnE MOJOBBIX KIETOK», «CTpOECHHE XPOMOCOMBIY,
«Knerounsii nukny, «Pemmukanus JTHK», «Mutosy, «Meiosy», «IIpamoe u Henpsimoe
pa3zBuTHE», «l'aMeToreHes y MIIEKOIUTAIOMUX W 4enoBeka», «OCHOBHBIE CTaauU
OHTOTEHE3a.

Ob6opynoBanue: MHUKPOCKOTI, MUKpOIpenapaTsl «Cniepmaro3ousl
MJIEKOIIUTAIOIIETO», «SinekneTka miekonuTaromero», «Kapuokunes B KieTkax
KOpEIlKa JIyKa», MarHuTHas MoJelb-anmukanus «Jlenenue knetrkuw», moxens JHK,
MojieTb MeTada3HOH XPOMOCOMBI.

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

JlaGopartopnas pabora Ne 3. «Habmronenne MuTo3a B KJIETKAX KOHYHMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIIpenaparax.

Jlaboparopnast pa6ora Ne 4. «M3ydyeHne CTPOCHHUS TMOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOTpernapaTax.

Tema 6. HaciiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3agaum reHetuku. VMctopusi pa3BuTug reHeTHKd. Poiap nurosoruu u
AMOPHOJIOTHH B CTAaHOBJICHUH T€HETHKU. BKiman poccuilckux u 3apyOeKHBIX YYEHBIX B
pa3BUTHE TE€HETHKU. MeTOAbl TEeHETUKH (THOPUIONOTUYECKUN, IUTOT€HETHUYECKHIA,
MOJIEKYJISIpHO-TeHeTUYeCKU). OCHOBHBIE TI'€HETHYECKHE TOHSATHs. [ eHeTuueckas
CHUMBOJIMKa, UCTOJIb3yeMasi B CXEMax CKpELIMBAHUM.



3aKOHOMEPHOCTH HAacJIeOBaHUs IIPU3HAKOB, YCTaHOBJeHHble [. Menzaenem.
MoHorubpuaHoe ckpemyBaHue. 3aKOH €JUHO-00pa3usi TMOPHUIOB MEPBOrO MOKOJIEHHUS.
[TpaBuiio JoMHHHMpPOBaHUA. 3aKOH pacIlEIUIEHUs] MPU3HAKOB. ['MIoTE3a YMCTOTHI raMerT.
[TosiHOE ¥ HETIOIHOE JOMUHHUPOBAHUE.

JuruOpuiHoe CcKpeluMBaHUE. 3aKOH HE3aBUCHMOIO HACIEAOBAHMS IPHU3HAKOB.
[luTorenernueckre  OCHOBbI ~ JUTMOPUIHOIO  CKpEIIMBaHUSA.  AHalM3UpYylollee
cKpemuBaHue. lcnosnb30BaHWE aHAMM3UPYIOIIETO CKPELIIMBAHMS I OIPEACIICHUS
TeHOTHUIIa 0COOH.

CuernieHHOe HacnefoBaHWe mpu3HakoB. Pabora T. Moprana mo cuemIeHHOMY
HacJIeI0BaHUIO reHoB. Hapylenue clermieHns reHoB B pe3yibTaTe KpOCCUHIOBEpa.

XpoMOCOMHas TEOpHsI HACJIEICTBEHHOCTH. | '€ HETUUECKNE KAPTHI.

['enetnka mnona. XpOMOCOMHOE OINpENeNeHHe Ioyla. AyTOCOMBI M IIOJOBBIE
XpOMOCOMBI. ['oMOraMeTHble U reTeporaMeTHble Opraau3Msl. HacienoBanue npus3HaKkos,
CLEIUICHHBIX C IIOJIOM.

N3meHunBOCTh. BBl N3MEHUNBOCTH: HEHACIEACTBEHHASI U HACIEACTBEHHAs. Pob
cpelbl B HEHACJIEICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTUKA MOAU(PHUKAIIMOHHON
W3MEHYMBOCTH. BapuanmoHHbBI psAx W BapuannoHHas Kpusasi. Hopma peakuuun
npusHaka. KonnuecTBeHHbIE U KaU€CTBEHHBIE IPU3HAKKA U UX HOpMa peakuuu. CBoiicTBa
MOIU(PUKATUNOHHON U3MEHUNUBOCTH.

HacnencrBenHnass, wWiauM  TeHOTHNMYECKas, W3MEHYMBOCTh. KomOMHaTHUBHas
M3MEHUYMBOCTh. Mel03 U MOJ0BOM MpolLecc — OCHOBAa KOMOWHATUBHOM M3MEHYMBOCTH.
MytanuonHass u3MeH4YMBOCTh. Kilaccuukaiuss MyTanuii: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. YacrtoTa W OpUYMHBI MyTauuid. MyrareHHble (axkTopbel. 3aKoH
TOMOJIOTMYECKUX PSIAOB B HaclieACTBEHHON n3MeHunBocty H. 1. BaBumnoga.

BresnepHas HacneICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METO/bI T€HETUKH YEJIOBEKA!
reHEeaJIOTUYeCKHil, OJIM3HEIOBBIN, IUTOTCHETUYECKUM, OMOXUMUUECKUN, MOJEKYIISIPHO-
TCHETUYCCKUM. CoBpeMeHHOe OIIPELICIICHUE TEHOTHIIA: IIOJIHOTEHOMHOE
CEKBEHUPOBAHHWE, T'E€HOTUIIMPOBAaHHE, B TOM uyuciae ¢ nomompro [IIP-ananu3a.
HacnenctBennsie 3a00yeBaHus YellOBEKa: TeHHbIe 0O0JIe3HH, O0JIE3HH C HACIEICTBEHHON
MPEeIpacio0oKeHHOCThIO, XpOMOCOMHBbIe Oosie3HH. ComaThyeckue M TI'eHepaTHBHbIC
mytarui. CTBOJIOBBIE KIETKH. [IpuHIMMBI 3710poBOro oOpasa KU3HHU, AMATHOCTHKH,
npoQUIaKTUKK M JICUEHUST TIeHETHYecKuX  Oosie3Hel. Menuko-reHeTHuecKoe
KOHCYJIbTUPOBAaHME. 3HAUEHUE MEIMLMHCKONW T'€HETUKH B MPEJOTBPALLEHUU U JICUEHUU
TeHETUYECKHX 3a00JIeBaHMI YeTTOBEKa.

JleMoHCTpaLHu:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmuupel U cxembl: «MOHOMOPUIHOE CKPEIIMBAHME M €r0 LUTOT€HETUYeCKas
OCHOBa», «3aKOH PAaCUICIUICHHUS M €ro LUTOINEHETHUYeCKass OCHOBa», «3aKOH YUCTOTHI
rameT», «JlurnbpunHoe ckpemuBaHuey, «LluTonornueckue OCHOBBI JAUTHOPHUIHOTO
CKpemmBaHua», «Menosy, «B3aumoielcTBrE allIeIbHbIX TEHOBY, «[ €eHeTUYeCKre KapThl
pacTeHMil, JKMBOTHBIX U  4eJoBeka», «l'eHeTmka moya», «3aKOHOMEPHOCTHU



HacJeA0BaHus, CLEIUIEHHOTO ¢ MOoJIoM», «KapuoTUIbl 4eloBeKa U KUBOTHBIX», «Bubl
U3MEHYUBOCTHY, «MoaudukanmonHas HU3MEHYMBOCTh», «HaciemoBanue pesyc-
¢dakropa», «['eHeTnka rpynn KpoBu», « MyTallMOHHAs: U3MEHUMUBOCTBY.

O6GopynoBanue:  MoJenHU-ammIuKauuu  «MOHOTHOpUIHOE  CKpEIIMBaHHUEY,
«Henonnoe nomuHupoBanue», «lurnOpuanoe ckpemuBanuey, «llepekpéct xpomocomy,
MUKpPOCKON U MHUKpompenapaT «Jlpozoduna» (Hopma, myrauuu (Gopmbl KpBUIbEB U
OKpacku Tena), repdbapuii «I'opox moceBHOW».

JlaGopaTopHble M NpaKTHYeCKHe PadoOThI:

Jlaboparopnass pabGota Ne 5. «3ydyeHue pe3ylbTaTOB MOHOTHOPUIIHOTO U
JUTHOPHUIHOTO CKPEIIMBAHUS y IPO30(UIIBI Ha TOTOBBIX MUKpOTMpErapaTaxy.

JlaGoparopnast pa6ora Ne 6. «U3yuenne MoanMpUKAIMOHHON W3MEHUYUBOCTH,
MIOCTPOEHUE BApUAILIMOHHOTO PsIia U BAPUALIMOHHOU KPUBOI.

Jlaboparopnast pabora Ne 7. «AHanu3 MyTauuid y Jpo30(uibl Ha TOTOBBIX
MUKpOIIpEenapaTax.

[IpakTuueckas pabota Ne 2. «CocTaBieHue U aHAIN3 POJIOCTOBHBIX YEIOBEKAY.

Tema 7. Cenexkuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MPOLECC. 3apOKACHUE CEJIEKIIUN U JOMECTUKALUA. Y YEHNE
H. WM. BaBmiioBa o 1eHTpax MPOUCXOXKACHUS U MHOTO0Opa3us KyJIbTYpPHBIX pacTEHUH.
LleHTpbl IPOUCXOKACHHS TOMAIIHUX )KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMeHHBIE METOJbI CEJNEKIMU. MacCOBBIi M WHIUBUIYAIbHBI OTOOPHI B
CEJEKIIMM pacTeHMi M KUBOTHBIX. OIleHka JKcTepbepa. bnm3kopoacTBeHHOE
ckpemmBanue — nHOpuaAuHT. Yucras nuHusa. CkpenBanue 4YUCTHIX JuHMMA. ['eTeposuc,
wii rubpunHas cuna. HepoacTBeHHoe ckpemuBaHue — ayrOpuauHr. OtaanéHHas
rubpuauzamus U e€ ycnexu. VMICKyCCTBEHHBIM MyTareHe3 W MOJy4YeHHE IOJIUILIIOUIOB.
JlocTrkeHus CeNeKIUN pacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus Kak oTpacip Npou3BoACTBa. 'eHHas MH)KeHepus. DTalnbl CO31aHus
pexomOunantHo JIHK wu Tpancrennbix opranusmoB. KiierouHas uHXeHepuUs.
Knerounsle KynbTypbl. MHUKpPOKIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHnpoBaHue
BBICOKOIIPOJYKTUBHBIX ~ CEJIbCKOXO3SIMICTBEHHBIX  OpPraHU3MOB. OJKOJOTHYECKHE U
stnyeckue npodnemsl. MO — reHeTnuecku MOIUPHUIIMPOBAHHBIE OPTAaHU3MBI.

JemoHcTpanuu:

[Toprpetsr: H. Y. Basunos, 1. B. Muuypun, I'. /. Kapneuenko, M. @. lIBaHOB.

Tabnuupe! u cxembl: kapta «LleHTpbl MPOUCX0XKACHUS U MHOTO00pa3us KyJIbTypPHBIX
pactenmit», «Ilopoasl AoMamHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTEHUI»,
«Otnanénnas rubpuauzanusy», «Padoter akagemuka M. @. BanoBay, «llomurionausy,
«OO0bekThl  OuoTexHonorum»,  «KietouHele  KyJabTypel UM KJIOHUPOBAaHUEY,
«KoHcTpynpoBaHue 1 EPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKM TUIOAOB M KOPHEIUIONOB JUKHX (POPM U KYJIBTYpPHBIX
COpTOB pacTeHul, repoapuii «CenbcKkoX0391iCTBEHHbIE PACTEHUSD.

JlabopaTopHble M NpaKkTHYeCKUe padoOThI:

Okckypeuss «OCHOBHBIE METOJbI U JOCTUKEHUSI CEIEKLUU PACTEHUM U KUBOTHBIX
(Ha CEeJEeKUMOHHYIO CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOMUCIBITATENbHBINA Yy4acTOK, B
TEIUIMYHOE XO0341CTBO, JIa0OPAaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



11 KJIACC

Tema 1. DBo1IOIHOHHAS OHOJIOTHS.

[Tpennochliku BOSHUKHOBEHUS 3BOJIIOLIMOHHON TEOpHH. DBOJIOLMOHHAS TEOpUs U
e€ MecTto B Ouosiornu. BiusHuE SBONIOIMOHHONM TEOpPUM HAa pPa3BUTHE OUOJIIOTMH U
JIpYTUX HayK.

CBunerensctBa  3Bomtonuu.  IlazeoHrtosnornueckue: HOCIIEI0BATENBLHOCTD
MOSIBJICHUS] BHJOB B  MAJCOHTOJIOTMUECKOW  JIETONMUCH, TEpPeXOaHble  (DOPMBL.
buoreorpaduueckue: cxoacTBo u paznuuue payH u Gprop MaTEpPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJICTBA U  pa3nuuus HSMOPHOHOB  pa3HBIX  BHUJIOB
NO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMUYECKUE:  TOMOJIOTMYHBIE,  aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMUYECKUE:  CXOJACTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTel Yy Bcex
OpraHU3MOB.

OpomononHas teopust Y. lapsuna. [Ipeanocsuiku BOZHHKHOBEHHUS JaApPBUHU3MA.
JIBuKyiue Cuibl 3BOJIOUMK BUAOB 1O JlapBuHy (M30BITOUHOE DPAa3MHOKEHHE IPHU
OTrpaHUYEHHOCTH PECYPCOB, HEONpPeIeIEHHAs] U3BMEHYUBOCTh, O0pbh0a 3a CyIECTBOBAHUE,
€CTECTBEHHBIH O0TOOD).

Cunrernueckas Teopus 3BoroIuU (CTD) u €€ OCHOBHBIE TTOJIOKEHUS.

MukposBomtonus. [lomynsuus kak e1uHHIA BUA U SBOJIIOLUU.

JBwxymiue cuibl ((haKkToOpbl) IBOJIOIMK BUIOB B TPUpOie. MyTallMOHHBIN MPOIECC
¥ KOMOWHATUBHAs U3MEHYUBOCTh. [lomymsaiimonnbie BOIHBI U Apelid renos. M3onsanus u
MUTpALHSL.

EctectBennslii  oTOOp — HampaBmsitomuii  ¢aktop aBomonun.  Dopmbl
€CTECTBEHHOT'0 0TOOpA.

[TpuciocoOMeHHOCTh  OPTaHM3MOB  KaK  pe3ylbTarT  HBoMOIUH. [Ipumepsl
npucnocoOaeHuil y opranuzMoB. ApoMopdo3bl U UAHO-aAANTALIUH.

Bun u BugooOpazoBanne. Kputepun Buga. OcHOBHBIE ()OPMBI BUI000pa30BaHUS:
reorpaduueckoe, 3K0JI0rHYECKOe.

MaxkposBomtorius.  PopMbel  dBONIONMU:  (UIETHYECKas,  JIUBEpPreHTHAs,
KOHBEpTeHTHas1, napasenbHas. HeoOpaTuMocTh 3BOMIOIUY.

[IpoucxoxaeHue OT HeCNEeUHATIU3UPOBaHHBIX MpeakoB. [Iporpeccupyromias
cnenuanu3anus. AfanTuBHAs paaralysl.

JdeMoHcTpauum:

[Toprpertsr: K. JIunnein, XK. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M. bap,
3. I'ekkens, . Mromep, A. H. Cesepuos.

Tabnmuupel U cxembl: «Pa3BuTHe OpraHMuYecKkoro mMupa Ha 3emiie», «3apoJIbIliu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «Dopmbl O0pHOBI 3a CYIIECTBOBAHHE,
«EcrecTBennsbiii 0t60p», «MHOr0OOpa3ue copToB pacTteHuit», «MHOrooOpasue MmopoI
KUBOTHBIX», «llomymsimum»y, «MyTaludoHHAsT HW3MEHUHUBOCTH», «ApPOMOPGhO3bI»,
«Umnoananranuny, «O0mas aerenepamusy, «JBmwkymme cuibl 3Bomonmm», «Kapra-



cxema Mapmpyra myremectsus Y. JlapBuna», «boppba 3a cCyllecTBOBaHUE,
«IIpucnoco0iaeHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«OKO0JIOTHUECKOE BUI000Pa30BAHHE.

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C pa3IMYHBIMU THUIIAMU OKpPACKH, HaOOp
IJI0OJIOB M CeMsiH, KoJulekuusi «lIpumepsl 3allUTHBIX MPUCTOCOOIECHUM Y KMBOTHBIXY,
Monenb «OCHOBHBIE HampaBlieHUs HSBOJIOLUKW», OOBEMHas wmojaenb «CTpoeHue
TOJIOBHOI'O MO3T'a ITO3BOHOYHBIX).

buoreorpaduueckast kapta mupa, KosuieKius «PopMbl COXPAaHHOCTH MCKOMAEMBbIX
JKUBOTHBIX M pacTeHWit», mojaenb ammiukanus «llepekpéct XpoMocom», BIIaKHbBIE
npenapatel  «Pa3BuTue  Hacekomoro», «Pa3BuTue JATYIIKW», MHUKpOIpenapar
«/Ipo3zodunay» (Hopma, MyTauu (pOpMbI KPbUIBEB U OKPACKHU TEJNA).

JlaGopaTopHble M MpaKTHYeCKHe PpadoThI:

JlaGoparopnass pabora Ne 1. «CpaBHeHHE BHIOB 10 MOP(OIOTHIECKOMY
KPUTEPHUION.

JlaGoparopnast pabora Ne 2. «OmnucaHue MNPUCTIOCOOJICHHOCTH OpraHu3Ma M eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M Pa3BUTHE KU3HHU HA 3emuie.

JloHayuHble TIpeACTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble TUIOTE3bI
BO3HUKHOBEHHMSI KM3HHM Ha 3emiie: a0MoreHe3 W MaHchepMus. XUMHUYECKas SBOJIOLUS.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTaHMYECKHX. JKCIIEPUMEHTAIBHOE
MOJITBEPKICHUE XUMUYECKOM 3Bosonnu. HauansHble 3Tanbl OMOI0THYECKOM SBOJIOLIUH.
['umoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHUE
MPOTOKJIETKH. [IepBbie KIeTKH U X 3BOJIONHS. DOPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX
OpraHU3MOB.

Pasurtne xu3Hm Ha 3emiue mo spaMm M nepuonam. Kartapxen. Apxeinckas u
nporepo3oiickas 3pel. [lameo3olickas 3pa u €€ mepruoabl: KeMOPHUHUCKUI, OPIOBUKCKHU,
CUJIypUNCKUH, 1€BOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o030¥icKast 3pa U €€ Nepruobl: TPUACOBBIN, FOPCKUI, MEJIOBOU.

Kaiino3zoiickas spa u €€ nepuo/ipl: MajseoreHOBbI, HEOT€HOBBIN, aHTPONOTCHOBBIH.

XapakTepuCcTHKa KIMMaTa M TeOJIOTHYeCKUX TmpoieccoB. (OCHOBHBIE ATallbl
HBOJIIOLIMM PACTUTENILHOTO M KMUBOTHOTO MHUpa. ApoMOp(o3bl y paCTEHUN U KUBOTHBIX.
[TosiBneHue, pacuBET U BBIMUPAHKUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak OTpaxkeHHe HIBorouuu. (OCHOBHBIE
CHUCTEMAaTUUECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOIUSL 4Y€JIOBEKa. AHTpPOIOJIOrvs Kak Hayka. Pa3Buthe mnpejactaBieHUd o
IIPOUCXOXKACHUU YesoBeKa. MeToabl U3ydeHHusl aHTpororeHe3a. CxoacTBa M pa3iandus
4eJI0BEKa U )KUBOTHBIX. CUCTEMATHUYECKOE TI0JI0)KEHHUE YEJIOBEKA.

JBuxymme cuibl (pakTtopbl) aHTporiorenesa. HacnencrBeHHas M3MEHYUBOCThH U
ecTecTBeHHbI 0TOOp. OOIIeCTBeHHBIN 00pa3 JXKW3HHW, W3TOTOBICHWE OpYIUU Tpyaa,
MBIIUICHHE, PEYb.

OcCHOBHBIE CTaAMM W BETBU HBOJIIOLMM YEJIOBEKA: ABCTPAIONUTEKH, YernoBek
yMenbii, YemoBek npsMoxondimui, YenoBek HeaHAEPTaIbCKUM, Yen0BEK pa3yMHBIN.



Haxoaku uckomaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIACTh PacHpOCTPaHEHUS,
00BEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPYIHS.

Yenoseueckne pacbl. OCHOBHbIE OOJBIIME pachl: €BpoNEOH]HAs (€Bpa3uiickasi),
HEerpo-aBcTpajouHasl (PKBaTOpUaabHasi), MOHIOJOMIHAS (Aa3MATCKO-aMEpPUKaHCKas).
YepThl NpPUCHIOCOONIEHHOCTH IMPEACTABUTENEH YEOBEYECKUX pPaC K  YCIOBUSAM
cymecrBoBaHusa. EquncTBo yenoseueckux pac. Kpurtuka pacusma.

JdeMoHcTpauum:

[TopTpetsr: @. Penn, JI. [Tactep, A. 1. Onapun, C. Muiep, I'. FOpu, Y. JlapBuH.

Tabmuuer u  cxembl: «Bo3auknoBenuwe CoyiHEeUHOH cHcTeMBI», «PasButne
OpraHUYEeCKOro MUpay, «PacturenpHas KJIETKa, «KuBoTHas KJIETKa,
«[Ipokapuornueckass kierka», «CoBpeMeHHass CHUCTEMa OpPraHMYECKOro MHpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHS YEIOBEKA U YEIIOBEKOOOPA3HBIX 00E3bSIH,
«OCHOBHbIE MeCTa MaJICOHTOJIOTMYECKUX HAXOJIOK MPEIKOB COBPEMEHHOIO YEJIOBEKay,
«/peBueitmne mroau», «JpeBHue moam», «llepBble  COBpEMEHHBIE  JIIOAMN,
«YenoBeueckre pachbh».

O6opynoBanue: Mmyisku «IIpoucxoxaenue denoBeka» (OIOCTBI aBCTPAIIONMUTEKA,
NUTEKAaHTPOIla, HEaHJepTaliblia, KPOMAHbOHLIA), CIENKUA WA H300paK€HUS KaMEHHBIX
opyauii  TEpBOOBITHOIO  4YeloBeKa  (KaMHHU-YOIIEphl,  pyoOwuna, ckpebna),
FEOXPOHOJIOTHYECKass Tabnuua, KojuleKuus «POopMbl COXPAaHHOCTH HCKOMAeMBIX
JKUBOTHBIX U PACTCHUI.

JlabopaTopHble U MpaKTHYeCKUE PadOThI:

[Tpaktudeckass pabora Ne 1. «/I3yueHue HCKOMAEMBIX OCTATKOB pACTEHUH U
KUBOTHBIX B KOJIJIEKLIHASIX).

DKCKypcusi «IBOJIOLUS OPraHUYeCKOro MuUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBII
WJIU KpaeBeIueCcKuil my3en).

Tema 3. Opranu3mbl 1 OKPYKAKOIIAA cpeaa.

DKojorusi Kak Hayka. 3aJaud M pas3fesibl dKOJIOTMU. MeToabl 3KOJIOrMYecKHX
UCCJIEIOBAaHUI. DKOJIOTrMY€CKOE€ MUPOBO33PEHUE COBPEMEHHOTI'O YETIOBEKA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYLIHAs, I[OYBEHHA,
BHYTPUOpPTaHU3MEHHAas.

Okonornyeckue  (axtopel.  Kiaccuduxamusi  sKkonormueckux — QakTopos:
abnotuyeckue, ONOTHYECKUE U aHTPONOTeHHBIE. J[efiCTBIE IKOIOTHYECKUX (DaKTOPOB Ha
OpraHU3MBlI.

AbGunornueckue (QakTOpbl: CBET, TeMIeparypa, BIAKHOCTb. DOTOMEPUOTU3M.
[TpucniocobneHust OpraHu3MoB K JEHCTBUIO aOMOTHUYECKUX (akTopoB. buonormueckue
PUTMBI.

bruotnueckue Qaxtopsl. Buapl OMOTHUECKHMX B3aMMOJCHCTBHI: KOHKYpPEHIIHS,
XMIIHAYECTBO, cuMOMO3 u ero Qopmbl. [lapazutusm, Koomepanus, MyTyalusM,
KOMMEHCaIN3M  (KBApTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCau3M, HEUTpaIU3M.
3HaueHue OMOTUYECKUX B3aUMOJCHCTBUN JJi1 CYIIECTBOBAHMS OPTraHU3MOB B
IPUPOJIHBIX COOOLIECTBAX.



DKOJIOTUYECKUE XAPAKTEPUCTUKU MOMysiiii. OCHOBHBIE TTOKAa3aTeNH MOMYJISLIUN:
YHCIEHHOCTb, MJIOTHOCTh, POKIa€MOCTh, CMEPTHOCTb, MPUPOCT, MUTparus. JuHamuka
YUCICHHOCTH MOMYJISIUH U €€ PeryIIsIus.

JleMoHCcTpaUHu:

[Toptpetsl: A. I'ym60apaT, K. ®@. Pynbe, O. ['ekkens.

Tabnmuuelr u cxembl: kapta «lIpupomubie 30HBI 3emin», «Cpelnbl oOUTaHUS
opranu3moBy»,  «®Dotonepuonuzmy»,  «llomymsamum»,  «3aKOHOMEPHOCTH  pocTa
YUCIEHHOCTH MONYJAUUU UHDY30pun-Tydenbkuny, «[IumeBsie nemnmy.

JlaGopaTopHble M MpaKTHYeCKHe PadoThI:

JlaGoparopnas pab6ota Ne 3. «Mopdomoruueckue OCOOEHHOCTH pPACTCHUN W3
Pa3HBIX MECT OOUTAHUSY.

Jlaboparopnast pabora No 4. «BnusiHue cBeTa Ha pPOCT U PaA3BUTHE YEPEHKOB

KoJIeycay.
[Tpaktuueckass pa6ora Ne 2. «[logcuéT MIOTHOCTH MOMYJSUUNA pPa3HBIX BHJIOB
pacTeHUN».
Tema 4. CoolurecTBa ¥ IK0JOTHYECKHE CHCTEMBI.
CooOmiectBo opraHu3mMoB — OuoneHo3. CTpykTypbl OuOlLEeHO3a: BHJOBas,

MpOCTpPaHCTBEHHAs, Tpouueckas (muieBas). Buasl-nomuHanTsl. CBsi3u B OMOLIEHO3E.

DKoJIoTHYEeCKue CUCTeMbl  (9kocucTembl). [lomsitue 00 dKocucremMe W
ouoreorieHo3e.  DyHKIMOHANBHbIE  KOMIIOHEHTBHI ~ SKOCHUCTEMBI:  TPOJIYIIECHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BelIeCTB M MOTOK 3HEPrUUM B SKOCUCTEME.
Tpoduueckne (muieBbie) YpoBHU 3KocHcTeMbl. IlumieBpie menmu u cetn. OCHOBHBIE
MoKa3zaTelan JKOCUCTeMbl: Ouomacca, MNPOAYKIMS. OKOJIOTMYECKHE UPAMMJIbIL:
OPOAYKIUM, YHCIEHHOCTH, Ouomaccel. (CBOHCTBA 9JKOCHCTEM: YCTONYHBOCTb,
camoperyJisiuus, pazsutue. Cykueccusl.

[IpupoHble 3KOCUCTEMBL. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMa XBOMHOTO WIIH
HIMPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOTeHHbIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpO603KOCUCTEMBI.
buonoruueckoe n X03siCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (¢akrop ycToHuMBOCTH d3KocucteM. CoxpaHeHHe
OMOJIOrMYecKOro pazHooOpasus Ha 3emiie.

Yuenne B. U. Bepnagckoro o Ouocdepe. ['panurisl, coctaB M CTPyKTypa
ounocdepsl. JKupoe BemectBo u ero ¢pyHkuun. OcodeHHocTH 6rocdepsl Kak T1o0aabHOM
IKOCHUCTEMBI. J[nHAaMUUecKoe paBHOBECHE U 0OpaTHas CBsI3b B buocdepe.

KpyroBopoTsl BemecTB W OHOT€OXMMHYECKHE IUKIbI AJIEMEHTOB (Yriiepoja,
azora). 3oHanbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeyectBo B Onochepe 3emum. AHTpPOTOTeHHBbIE HM3MEHEHHS B Ouocdepe.
['mo0anpHbIE SKOTOTHYECKHE MPOOIEMBI.

CocymiecTBoBaHuE NpHUPOAbI U YenoBedyecTBa. CoxpaHeHue OuopazHooOpasus Kak
OCHOBa ycToilunBocTu Ouocdepbl. OCHOBA pallMOHAILHOTO YIPABJICHHUS] MPUPOJHBIMU
pecypcaMu M MX HCIIONIb30BaHue. JlocTikeHns OMOIOTHH U OXpaHa IPUPOIBL.

JleMoHCTpanHu:

[Toprpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.



Tabmuuplt u cxembl: «[lumeBsie nenu», «buoneHo3: coctaB M CTPYKTypay,
«IIpuponusie coobiecTBay, «Llenu mutanus», « Jkojgorudyeckas nupamuaay», «buochepa
U YeJIOBEK», «DKOCUCTEMA HIMPOKOIMCTBEHHOTO JIeca», « IKOCUCTEMA XBOMHOIO JIECay,
«buoneHno3 Bomoéma», «ArpoueHos», «lIpuMepHble aHTPONOreHHbIE BO3IECHCTBUS Ha
npupoay», «BaxHelnrne NCTOYHUKHN 3arpA3HEHUST BO3yXa U T'PYHTOBBIX BO/», «llouBa
— BaxHeHWmas coctaBismomas ouocheprr», «DakTopel  Aerpajaldd  MOYBY,
«[TapHukoBbIil 3QpekT», «DakTophl paAMOAKTUBHOTO 3arps3HeHHs onochepsn», «O0mas
cTpykTypa Ouocdeps», «Pacrnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA IKpaH
ounocdeps», «Kpyrooport yrieponaa B 6uocdepe», «KpyroBopor azora B mpupoe».

O6opynoBanue: Mojelb-anIuIMKanus «TunuuHble  OUOLIEHO3B», Trepbapuit
«Pactutenpupie cooOmiecTBay, KoyUiekiuu «buonenosy, «Bpeautenun BaxHEHITUX
CEJIbCKOXO3MCTBEHHBIX KYIBTYyp», TepOapuu M KOJUIEKIIMM PACTEHUH M >KUBOTHBIX,
IIPUHAUICKAINAE K Pa3sHbIM DKOJIOTMYECKUM TIpyIIiaM OAHOro Bunaa, Kpachas kHura
Poccutickoit denepannm, n300pakeHUsI OXpaHIEMbBIX BUIOB PAaCTCHUHN U )KMBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BMOJIOTUNA
HA BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCS TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
o0ydJarolmuMucss  MpOrpaMM  CpeAdHero  olmiero  oOpa3oBaHUA:  JUYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pPE3yIbTAaTOB OCBOCHMS mnpeamera «buomorus»
BBIJICJICHBI  CIEAYIOIINE COCTABIISIOLIME: OCO3HAHHE OOYYarOIMMUCS POCCHMCKOMN
IPAXKIAHCKOM MIACHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH H
CaMOoOIpeIeNICHUIO, HAIUYUEe MOTHBALMM K OOy4YeHHIO OMOJIOTHH, LEJEeHANpPaBIeHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPaJULUI pa3BUTHA OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH
00y4JarImuXcsi PYKOBOJCTBOBAThCS B CBOEH NEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMH, MPUCYIIMUMU CHCTEME OHOJOrMYECKOro o00pa3oBaHMs, HaJIWYHE
HKOJIOTMYECKOI0 MPABOCO3HAHMS, CIOCOOHOCTH CTaBUThH IIEJIM U CTPOUTH >KU3HEHHbIE
IIJIaHBL.

JInyHOCTHBIE pE3yNbTaTBl OCBOCHMS mpeaMera «bHoJIOrus» JOCTUTAOTCS B
eIMHCTBE y4eOHOM U BOCIUTATEIHHOM JAEATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUHCKMMHU  COLUMOKYJIBTYPHBIMH, HMCTOPUYECKMMU U JTYXOBHO-HPABCTBEHHBIMH
LHEHHOCTSIMHM, TPUHATBIMH B OOINECTBE IMpaBHWJIaMH W HOPMaMu [OBEIEHUS U
CHOCOOCTBYIOT MpOLieccaM CaMOIO3HAHHUS, CAMOBOCIIUTAHUS M CAMOPA3BUTHUS, PA3BUTHUS
BHYTPEHHEH IMO3MIMM JIMYHOCTH, NATPUOTU3MA, YBAXKEHHUs K 3aKOHY W IPABOIOPSIKY,
YeJIOBEKY TPY/a U CTapIIeMy ITOKOJIEHUIO, B3AUMHOTO YBa)KE€HUs1, OEpeKHOT0 OTHOIICHHUS
K KyJbTYPHOMY HAacCIEAWI0 W TPaJuLMsAM MHOTOHALMOHAJIBHOrO Hapoja Poccuiickoin
denepaunu, IPUPOAE U OKPYXKAIOLIEH cpese.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUs yueOHoro mnpenmera «buomorus» TOMKHBI
OTpa)kaTb ~ TOTOBHOCTb W  CHOCOOHOCTh  OOYYalOUIMXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHON  BHYTPEHHEH  MO3UIMEH  JIMYHOCTH, CHUCTEMOM  IIEHHOCTHBIX
OpHUEHTALINH, MO3UTUBHBIX BHYTPEHHUX yO€XKIEHUH, COOTBETCTBYIOIUX TPATUIIMOHHBIM
LEHHOCTSM POCCHUUCKOro OOIIECTBA, paCHIMPEHUE JKU3HEHHOrO OMbITa M OINbITa
JEATEIIbHOCTH B IIPOLECCE pPEAIM3alMd OCHOBHBIX HAIPaBICHUN BOCIUTATEIBHON
JIEATEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh T'PAXAAHCKON MO3UIMM OOy4yarolerocs Kak akTUBHOIO U
OTBETCTBEHHOI'0 YJIEHA POCCUMCKOro 00IIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB M O0s3aHHOCTEH, yBa)k€HUE 3aKOHA U
IIPaBOIIOPSIZIKA;



TOTOBHOCTh K COBMECTHOH TBOPUYECKOW JEATEIbHOCTH MPU CO3JaHUU Y4EeOHBIX
MPOEKTOB, peUIeHNH Y4eOHBIX M MO3HABATENbHBIX 3a]a4, BHIMOJIHEHUN OMOJIIOTMYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNpEENsATh COOCTBEHHYIO MO3UIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

yMEHHE YYUTHIBaTh B CBOUX JEHUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJCM C pa3sHbIMU YOEXKIECHUSIMHU, KYJIbTYPHBIMU LIEHHOCTAMH U
COIIMAIbHBIM MOJ0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIIECCE COBMECTHOIO BBIMOIHEHUS YYCOHBIX,
MIO3HABATENBHBIX U HMCCIEN0BATENIBCKUX 3a]a4, YBAKUTEIBHOIO OTHOIIEHUS K MHEHHIO
OTIMOHEHTOB MPU 00CYKJACHUHU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPKAHMS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM IESITENIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHHUSA:

c(OpMHUPOBAHHOCTh POCCUUCKON T'PaKJAHCKOM HWICHTUYHOCTH, MNATPUOTU3MA,
YBAKEHUSI K CBOEMY HapoJay, YyBCTBAa OTBETCTBEHHOCTH miepen PonmnHoil, ropgoctu 3a
CBOM Kpail, cBOo PoaumHy, CBOW A3BIK W KyJIbTYpPy, MOPOIUIOE H HACTOSAIIECE
MHOTOHAaIIMOHAJIBHOTO Hapoxaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAUI0O M MaMITHUKAM MPUPOJBI,
JTIOCTHKEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OIICHUBAThH BKJIAJ] POCCHUICKUX YUYEHBIX B CTAHOBJIICHHE U Pa3BUTHE
OnosoruK, MOHUMAaHUs 3HAYEHUS OWOJOTHM B TMO3HAHWU 3aKOHOB MPHUPOJBI, B KU3HU
YeJI0BeKa U COBPEMEHHOT'O 00IIECTBa;

uaehHas yOexJAEHHOCTh, TOTOBHOCTh K CHyXeHHI0O u 3amure OTedecTBa,
OTBETCTBEHHOCTH 3a €T0 CYyABOY;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE JYXOBHBIX LIEHHOCTEW POCCUICKOr0 HApOaa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYAllMI0O W MNPUHUMATh OCO3HAHHBIE pEIICHHUS,
OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JTUYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMUTENSAM, CO3JIAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATUSA LEHHOCTENM CEMEWHOM JKM3HH B COOTBETCTBUM C TPAIULMSAMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETHYECKOE OTHOIICHHWE K MHUpPY, BKIIOYAs JCTETUKY OBbITa, HAY4YHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMaHNE YMOLIMOHATIBHOIO BO3/ICUCTBHSI )KUBOW MPUPOJIBI U €€ HIEHHOCTH;

FOTOBHOCTh K CaMOBBIPDOKEHHIO B pa3HbIX BHJIaX MCKYCCTBAa, CTPEMIICHHE
MPOSIBIISITh KAYECTBA TBOPUECKOW JIMYHOCTH;

S5) ¢usnyeckoro BocnuTaHUA, (POPMHPOBAHUA KYJBTYPbI 310POBbS U
IMOIMOHAJIBHOIO 0J1ATrONOJIYYHS:

NOHMMAaHWE W peaju3alus 30pOBOro M Oe3zomacHoro olOpaza >KM3HHU (310pOBOE
MUTaHue, COOJIOJICHHE TUTMEHUYECKUX MPaBUI U HOPM, COAIAaHCHUPOBAHHBIA PEXHUM



3aHATUN U OTIbIXa, peryisipHas (u3nueckas akTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOI'O
U KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (HU3UYECKOMY U ICUXUYECKOMY
310pPOBBIO;

NOHMMaHHUE LEHHOCTU MPaBWJI UHAWBUIYaJIbHOTO M KOJUIEKTUBHOTO 0€30MacHOTO
IIOBEJICHUS B CUTYalUsIX, YTPOXKAIOIINX 310POBBIO U KU3HU JIFOACH;

OCO3HAaHUE TIOCJIEJICTBUI U HENPUATUS BPEAHBIX MpPHUBBIYEK (YHNOTpeOICHMUS
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

6) TPyA0BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTH MACTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTb K AaKTUBHOM JEATEIBHOCTH TEXHOJOTMYECKOM UM  COLUAIBHOMN
HAIPaBJIEHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATbH U CAMOCTOSITENILHO
BBITIOJIHATB TaKYyIO JAESITEIBHOCTD;

UHTEpEC K pa3iauuHbIM cdepam mnpodeccHOHaTbHOW NIE€ATEIbHOCTH, YMEHHE
COBEpIaTh OCO3HAHHBIA BHIOOP Oynyiiedl mpodeccuu U peaan30BbIBATH COOCTBEHHBIE
YKU3HEHHBIE IJIaHBI;

TOTOBHOCTh U CHIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTKEHUU
BCEM KU3HU,

7) 3K0JI0rM4eCKOro BOCTIMTAHUSA:

HKOJIOTMUECKH 11eJ1Iec000pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIIEHUE  YPOBHS  OKOJIOTMYECKOW  KYJIbTYphl: NpPUOOpETEHHE  OMbITa
IUTAHUPOBAHUS IOCTYIKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBUM NIl OKPYXKaroLEH
cpensl;

0CO3HaHUE III00ATBFHOr0 XapaKTepa SKOJIOTUYECKUX MPoOIeM U MyTeH UX perieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpeTaeMble MpU HU3yYEHUH OMOJOTMM 3HAHUS U
YMEHHUS TPU PEUIeHUH MpPoOieM, CBA3AHHBIX C PAIMOHAIBHBIM MPHPOIONOIH30BAHUEM
(coburoieHre nmpaBuIl MOBEJICHUS B IPUPO/IE, HAIIPABICHHBIX HA COXPAaHEHUE PABHOBECHS
B DKOCHCTEMaX, OXpaHy BHUJIOB, IKOCHCTEM, Onocdepsl);

AKTUBHOE HEINpUATHE JEUCTBUM, NPUHOCAIIMX BpEel OKPYKAIOLIEH NPUPOIHOU
cpene, yYMEHHE NPOTHO3UPOBATh HEOIArONMpUSATHBIE HSKOJOTMYECKHUE MOCIEICTBUS
npearpuHUMAEMBbIX ACHCTBUI U MPeAOTBpAIIaTh UX;

HAJIMYUE PA3BUTOTO HKOJIOTMUYECKOIO MBIIIEHUS, 3KOJOTMYECKON KYJIbTYpHI,
ONBITA JIESATENBHOCTH HKOJOTMYECKOW HANpPAaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMM B II03HABATEIbHOW, KOMMYHHMKAaTHBHOW M COLIMAJIBbHOW MPAKTHKE, TOTOBHOCTH K
Y4acCTHUIO B IPAKTUYECKOH JEATEIbHOCTH SKOJIOTMYECKON HallpaBiIeHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHUA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH M OOLIECTBEHHOM NPAKTHKH, OCHOBAaHHOI'O Ha JHUajore KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M YMTATEIbCKOM KYJNbTYpPhl KakK CpEICTBa
B3aMMOJICHCTBUS MEXIY JIFOAbMU U IT03HAHUS MUPA;

NOHMMaHWe cHenuu@uKd OHOJOTrMM KaK HayKH, OCO3HaHUs €€ pojlu B
dopMHUpOBaHUH  PAIMOHAIBHOTO HAYYHOTO  MBIIUICHHUS, CO3JAaHUHM IEIOCTHOTO



npescTaBIeHUs: 00 OKpYXkKarolieM MUpPEe KaK O €IMHCTBE MPUPObI, YEIOBEKa U O0IIeCTBa,
B TO3HAaHUM MPHUPOAHBIX 3aKOHOMEPHOCTEM U pEHIeHHH NpoOieM COXpaHeHHs
MIPUPOAHOTO PABHOBECHS;

yOeXKIAEHHOCTh B 3HAYUMOCTH OHOJIOTUM [UJIsl COBPEMEHHOM IMBUIIM3AIUU:
oOecrieueHrs] HOBOIO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CMOCOOHBIX pellaTh PecypcHble MPOOJIEMBI PAa3BUTHUSL YEIIOBEYECTBA,
MOMCKAa MYyTeW BBIXOJA M3 IVIOOATBHBIX HSKOJIOTMYECKUX TMpobdiieM H oOecredeHus
nepexoja K YCTOWYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOJIB30BAHUIO TMPUPOIHBIX
pecypcoB U (pOPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HU,

3aMHTEPECOBAHHOCTh B TOJyYEHUU OMOJIOTHYECKUX 3HAHWM B ENSAX MOBBIIICHUS
oOmiel KyJabTypbl, €CTECTBEHHO-HaYyYHOM TIpaMOTHOCTH, KaK COCTAaBHOM 4YacTH
(GYHKIIMOHAIBHOM ~ TPaMOTHOCTH  OOydaromuxcsi, (GopMUpPyeMOW TIpU  U3yYCHUU
Omooruy;

MOHUMAHUE CYUIHOCTM METOAOB TIO3HAHUS, MCIOJb3YEMBIX B E€CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4yaeMble 3HAHUS JJI aHaIM3a U OOBSICHEHUS
ABJICHUI OKPY’XKAIOIIETO MHUpa U MPOUCXOJAIIMX B HEM H3MEHEHUM, YMEHUE JenaTh
000CHOBaHHbBIC 3aKJIIIOYCHUS HAa OCHOBE HAy4YHBIX (DAKTOB M WMEIONIMXCS JAHHBIX C
LEJIbIO MOJTYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENBHO MCIOIb30BaTh OMOIOTMYECKUE 3HAHUS 111 PELLIEHUS
npo0JieM B peaTbHBIX JKU3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAY4YHOM JI€SITEIbHOCTH, TOTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIIENOBATEIBCKYIO IEITEIbHOCTh HHANBUAYAJIBHO U B TPYIIIE;

FOTOBHOCTb M CIIOCOOHOCTh K HEMpPEPhIBHOMY 0Opa30BaHUIO M CaMOOOpPA30BaHUIO,
K aKTUBHOMY TOJTyYEHHUIO HOBBIX 3HAHUN MO OMOJIOTMH B COOTBETCTBUH C KU3HEHHBIMU
NOTPEOHOCTSAMHU.

METAINIPEJIMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHbie pe3ylbTaThl OCBOSHHUS y4deOHOro mpenmera «buonorusy
BKJIFOYAIOT:  3HAuYWMble 11 (OPMHPOBAHHS  MHPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCIUIUTMHAPHBIE  (MEXIpPEIMETHBIC) OOIEHAyUYHbIE TIOHATHS, OTPAKAIOIINE
[IEJIOCTHOCTh HaYYHOM KapTUHBI MUpPA U CIIENU(PUKY METO/IOB MTO3HAHUS, UCTIOIB3yEeMbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrus, SIBJICHHE, MPOIECC, CUCTEMa, Hay4UHbIN
dbakT, NOPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE,
HaOJII0/IeHNe, U3MEPEHUE, SKCIIEPUMEHT U JAPYTUX), YHUBEPCAIbHBIE yUeOHbIC ACHCTBUS
(mo3HaBaTeNbHbBIE, KOMMYHUKATUBHBIE, pEryIsSTUBHBIC), obecreunBaronue
dbopmupoBanre (QYHKIMOHATHHOW TPAMOTHOCTH W  COLMAIBHOM  KOMIETEHIIUU
oOyJaromuxcs, CIIOCOOHOCTD oOy4arommxcs HCII0JIb30BATh OCBOCHHBIE
MEXIUCIUILINHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W yHHUBEpPCaJIbHBIC Y4YcOHBIC
JICUCTBYS B II03HABATEILHON U COLMAIIBHOM ITPAKTUKE.

MeranpenMeTHbie  pe3yJbTaTbl OCBOCHHSI MPOTPAMMbl  CPEIHEr0  OOIIEeTo
o0pa3oBaHusl JOHKHBI OTPAXKATh:



OgyajeHne yHUBEPCAJIbHBIMU YU4eOHBIMH N03HABATEJIbHBIMHM 1€HICTBUAMM:

1) 6a30BbIe JJOrHYECKHE TeCTBHS:

CaMOCTOSTENBHO (DOPMYIUPOBATH U AKTyaJIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHHMM 3HAHUN MPHUEMBI JOTHYECKOTO MBILIUICHHS (aHAIu3a,
CHHTE3a, CpaBHEHMsI, Ki1accu(ukanuu, 0000IIeHNs), pACKPhIBaTh CMBICI OHOJIOTHYECKUX
HNOHATHM (BBLAENATh HMX XapaKTepHblE NPU3HAKU, YCTAHABIMBATH CBSI3U C JIPYrUMHU
MOHSATHSMH ),

ONPEEIATh LENH ACATEIbHOCTH, 3a/1aBasi IAPAMETPhbl U KPUTEPUU UX JOCTHKECHMUS,
COOTHOCHUTB PE3YNBTATHI AEATEIBHOCTH C ITOCTABICHHBIMU LIEJISIMU;

MCIIOJIb30BATh OMOJIOTMUYECKUE MOHATHUS AJ11 0ObSICHEHUS (PAKTOB U SIBJICHHI KUBON
IPUPOJIBI;

CTPOUTH JIOTUYECKHUE PACCYXACHUs (MHIYKTUBHBIE, AENYKTUBHBIE, 110 aHAJIOTHUH),
BBIABIATh 3aKOHOMEPHOCTH M TNPOTHUBOPEYUS B  PacCMAaTPUBAEMBIX  SIBJICHHUSX,
(GbopMyIHpOBaTh BBIBOJIbI M 3aKIIOUECHHUS;

IPUMEHITh CXEMHO-MOJENbHBIE CPEICTBA U1 IPEACTABICHUS CYIIECTBEHHBIX
CBA3€H M OTHOLIEHUI B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTaX, a TAKKe MPOTUBOPEUUI
pPa3HOro poja, BBISBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX HCTOUYHUKAX;

pa3zpabaTbIBaTh IUIaH peElIEHUs MpoOJemMbl ¢ YYETOM aHajdu3a MMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTHb KOPPEKTUBBI B JIESITEIBHOCTb, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
L[€JIIM, OLICHUBATh PUCKU IIOCIIEICTBUH ACATEIBHOCTH;

KOOPJMHUPOBATh U BBIMOJHATH PabOTy B YCIOBHUSIX pEalbHOr0, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIIET0BATEIbCKHE TEHCTBUS:

BJIa/IETh HABbIKAMU Yy4€OHO-MCCIIEIOBATEIbCKOM M NPOEKTHOM JeATEeIbHOCTH,
HaBBIKAMU pa3pelieHusi mpo0ieM, CHOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
IIOMCKY METOJIOB PEILICHUsI NMPAKTUYECKUX 3a/ad, NMPUMEHEHHUIO Pa3JINYHbIX METOIO0B
MO3HAHUS;

HCIIO0JIB30BAaTh PA3JIMYHBIE BUJIbI JEATEIBHOCTH I10 MOJYYEHUIO HOBOTO 3HAHUSA, €TO
UHTEpIpEeTaIH, TPeoOpa30BaHUIO U MPUMEHEHHUIO B YYEOHBIX CUTYallUAX, B TOM YHCIIE
NIPU CO3JITaHUU YYEOHBIX U COLUAIBHBIX MPOEKTOB;

dopMHUpOBaTH HAYYHBIH THI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATUSMU U METOJIAMU;

CTaBUTh M  (QOpMyJIHpOBaTh COOCTBEHHbIE 3aJauyd B  00Opa3oBaTENbHOU
JIEATEIIbHOCTU U KU3HEHHBIX CUTYaLUsAX;

BBISABJIATH IIPUYMHHO-CIIEACTBEHHBIE CBSA3M U aKTYaJIM3UPOBAThH 3a]1a4y, BbIJIBUIaTh
TUIIOTE3Y €€ PELICHMs], HAaXOAUTh apryMEHTBI Ul JOKA3aTelIbCTBA CBOUX YTBEPKICHUU,
3a/1aBaTh apaMETPbl U KPUTEPUU PELLECHUS;

AQHAJIM3HUPOBATH ITOJIYYEHHBIE B XOJE PELICHUs 3aJa4d PE3yJIbTaTbl, KPUTUUYECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;



OCYIIECTBIISATH LI€JICHANPABIEHHBIN MOUCK NIEPEHOCA CPENICTB U CIIOCOOOB JIEHCTBUS
B IIpo(hecCHOHANBHYIO Cpeny;

YMETh IEPEHOCUTh 3HAHUS B IIO3HABATEJIbHYI0O U NPAKTHYECKYIO 00JacTu
KU3HEEATEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001aCTEN;

BBIIBUTATh HOBBIE UJICH, MpeJiaraTh OpUTHHAIIBHBIE TIOJIXO/IbI M PEIlIEHNUs, CTABUTD
npo0JIeMBI M 33a4H, JOMYCKAOIIUE AIbTEPHATUBHBIE PEIICHMS.

3) pabdora ¢ unopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHMKAX HHPOpManuu (TEKCTE Y4EOHOro
ocoOusi, HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTUYECKUX CIOBAPAX U CIIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B IHTepHeTe), aHanu3upoBaTh HHPOPMALIUIO PA3IUYHBIX
BUIOB W (opM TpencTaBieHUs, KPUTUYECKH OIEHUBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTH;

dbopMynHupoBaTh 3alPOCHl U MPUMEHSATH PA3JIMYHBIE METOJIbI MIPH MOUCKE U O0TOOpE
ounonornueckoit nHGopmaIuu, HeoOXOAMMOM I BHIMOTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTb  OMBIT  HMCHOJB30BaHUA  HMH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEpPUICHCTBOBATh KYJbTYpPY AKTUBHOIO HCIOJIb30BAHUS Pa3IMYHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSTENbHO BBIOMPATh ONTUMAJIBHYIO (OPMY MPEACTaBICHUS OUOIOrHYECKON
uH(popmanuu (CXembl, TpaduKH, TUarpaMMBbl, TaOIHIIbI, PUCYHKU U APYTOE);

WCIIOJIH30BaTh HAYUYHBIN S3BIK B KAUECTBE CPEJCTBA MPU paboTe C OMOIOTHUECKOM
uHpopMalMel: NPUMEHSATh XMUMHUYECKUE, (U3NYECKHe W MaTeMaTHYecKue 3HAaKH U
CHUMBOJIBI, opMyIbl, a00peBUATYpy, HOMEHKJIATYPY, UCIIOJIH30BaTh M MPE0OPa30BLIBATH
3HaKOBO-CUMBOJIMYECKHE CPEACTBA HATJISITHOCTH;

BJIa/IeTh HABbIKAMM DPACIO3HAaBaHUS M 3alIMThl MHPOpMalUU, UHPOPMALUOHHOU
0€30MacHOCTH JIUYHOCTH.

OBiaieHne YHUBEPCAJbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMU:

1) o6menne:

OCYUIECTBIISITh KOMMYHHKAIlMM BO BCceX cepax *KU3HU, aKTUBHO Y4YacTBOBATh B
JMaNiore WM JUCKYCCUU TI0 CYIIECTBY 00CYX/IaeMOi TeMbl (YMEHHE 33/1aBaTh BOIIPOCHI,
BBICKA3bIBATh CYXKJIEHUS OTHOCUTEIBHO BBINIOJHEHUS MpeajaraeMom 3ajJadyu, YYUTbIBaTh
MHTEPECHI U COTTIACOBAHHOCTb MMO3ULIUN JPYTMX YYaCTHUKOB JUAJIOra UM JUCKYCCHH);

pacno3HaBaTh  HeBepOajbHBIE CpelIcTBa  OOILIEHUS, T[OHUMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CUTYyallUid, YMETh
CMSTYaTh KOH(MIUKTHI U BECTH MTEPETOBOPHI;

BJIQJIETh PAa3jMYHBIMU CHOCOOaMHM OOIEHHS W B3aUMOJCIHCTBUS, MOHHUMATh
HaMepeHHs JPYTUX JIOCH, MPOSBIATH YBAKUTEIFHOE OTHOIIEHUE K COOECeTHUKY U B
KOppeKTHOH (opme HopMyTUpOBaTH CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX
CPEJICTB.

2) COBMeCTHAsI JIeSITeJIbHOCTh:



MOHUMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ MHAUBUAYAIbHON pabOThI
IpU perieHr OUOJIOrMYecKOr Mpo0IeMbl, 000CHOBBIBATh HEOOXOAMMOCTD MPUMEHEHUS
IrPYNIOBBIX (POPM B3aMMOJICHCTBHUS MIPU PELICHUU YUEOHOH 3a1auH;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUIA ¢ YUIETOM OOIIMX MHTEPECOB
Y BO3MO>KHOCTEHN KaXJ0ro WIeHa KOJUIEKTHBA;

MIPUHUMATh L€ COBMECTHOM AESATEIbHOCTH, OPIrAaHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUS MO €€ JOCTUKEHUIO: COCTABIIATH IJIAH IEMCTBUM, pACIPENEIATH POJIU C YYETOM
MHEHUHN yYaCTHUKOB, 0OCYKJATh Pe3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh Kauye€CTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHMKAa KOMaHJAbl B OOIIMI
pe3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npenjaratb  HOBBIE  IPOEKTHI, OIEHUBAaTh WJAEHM C T[O3ULHUUA  HOBU3HBI,
OPUTMHAJILHOCTHU, TPAKTUYECKOM 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE MOBEACHHE B PA3IMYHBIX CUTYalUsX,
MPOSIBIIATH TBOPUYECTBO M BOOOpaKeHUE, ObITh HMHUIIMATUBHBIM.

OBiaeHne yHUBEPCAJIbLHBIMH PEryJATHBHBIMH eiICTBUSIMH:

1) camoopranu3anms:

UCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS JJISl BBISABICHUS MPOOJIEM M UX PEIICHUS B
YKU3HEHHBIX U yU€OHBIX CUTYaIUsX;

BbIOMpATh Ha OCHOBE OMOJOTMYECKMX 3HAHUH 1IEJIEBBIE U CMBICIOBBIE YCTAHOBKU B
CBOMX JEHCTBUAX U MOCTYIIKAX IO OTHOLIEHUIO K KUBOU NMPUPOJE, CBOEMY 370POBBIO U
3J0POBBIO OKPYXKAIOIINX;

CaMOCTOSITEIbHO ~ OCYILECTBIATH II03HABATEJIBHYI JEATEIbHOCTb, BBISBIATH
npoOneMbl, CTaBUTh U (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30oBaTelbHOU
NEATENBHOCTH U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEIbHO COCTAaBJIATh IUIAH pPELIEHUs MpoOieMbl ¢ YYETOM HMMEIOIIMXCS
pPECypCoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUTSHHUIH;

JTaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuMpATh paMKH y4eOHOI0 IPEeIMETa Ha OCHOBE JIMYHBIX MPEAIOYTCHUI;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pellIeHuE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IIMPOKOW SPYIUIMH B Pa3HBIX
o0nacTsX 3HAaHUW, TOCTOSIHHO TOBBIIIATh CBOM OOpa3oBaTeNbHBI U KYJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUSM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTbD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LIEISAM;

BJIa/IETh HAaBBIKAMHU I[103HABATEIHHOW peQIIEKCMM KaK OCO3HAHMSI COBEPIIAEMBIX
JNEHUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTaTOB M OCHOBAaHUM, UCIOJIb30BAThH
npu€Mbl peIIeKCHH JIJIsl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO pELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHMS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI W apryMEHTbl JPYyTUX @pU AaHAIU3E PE3YJIbTATOB
NESTENIbHOCTH,



3) npuHATHE ceOs M IPyTrux:

IPUHUMATh ce0s1, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apPryMEHTbl JPYyTHX IPU AHAIN3E PE3YJIBTATOB
NEATENBHOCTH;

NpHU3HABATh CBOE MPABO U MPABO APYTUX HA OLINOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ynabTaThl ocBoeHust nporpaMMmbl COO mno Ouosoruu Ha 0a30BOM
YpOBHE BKIIIOUAIOT creuupuueckue g ydeOHoro mnpeamera «buonorus» HaydHble
3HAHUS, YMEHMs U CHocoObl JEHCTBMM 1O OCBOEHHUIO, MHTEpHIpEeTaluu U
npeoOpa3oBaHUIO 3HAHWUW, BUIBl JEATENBHOCTH MO TMOJTYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAaHUH B Ppa3IUYHBIX Y4E€OHBIX CHUTYalUsX, a TaKkKe B pealbHbIX
KU3HEHHBIX CHUTyallusiX, CBA3aHHBIX ¢ Ouosorneil. B mnporpamme mnpeameTHble
pe3yJIbTaThl IPEACTABICHBI 110 T01aM 00yUeHUs.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10 kaacce
JOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ W POJM OHOJIOTMM B CHUCTEME HAy4YHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHHU COBPEMEHHOH €CTECTBEHHO-HayYHOU
KapTUHBl MHUpPAa ¥ HAy4YHOIO MHPOBO33PEHHUS, O BKJIAJE€ POCCUUCKUX M 3apyOerKHBIX
yu€HBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH, (DYHKIIMOHATIHHON IPAMOTHOCTH YeJIOBEKa IS
peleHus )KU3HEHHBIX 3a/a4;

YMEHHE pPacKpbIBaTh COJIEPKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSTHUM: >KU3Hb,
KJIeTKa, OpraHu3M, MeTadoau3M (0OOMEH BEIIEeCTB W MPEBpAIICHUE SHEPTHH), TOMEOCTas3
(camoperynsuusi), ypOBHEBasi OpraHu3alMsl MUBbIX CHCTEM, CAaMOBOCIIPOU3BEICHHE
(penponykuus), HaCJIEACTBEHHOCTh, U3MEHUMBOCTb, POCT U Pa3BUTHUE;

yMEHHEe u3JlaraTb  OHOJOTWYECKHWE  TeopuH  (KJIeToYyHas, XPOMOCOMHasi,
MyTaIlMOHHAs, IEHTpaJbHas JorMa MOJIEKYJISIpHOW Ouonorun), 3akonsl (I'. Mengens, T.
Moprana, H. . BaBuinoBa) u yueHus (0 LIEHTpaXx MHOrooOpasus M MPOUCXOKICHUS
KynbTypHbIX pactrennii H. M. BaBuioBa), onpenensaTs I'paHullbl UX TPUMEHHUMOCTH K
YKUBBIM CHCTEMAaM;

YMEHHE BIAJETh METOJIaMU HAyYHOTO IO3HAHUS B OHOJOTHH: HAONIOIEHUE U
ONMCAHUE JKMBBIX CHCTEM, IPOLECCOB U SBJICHUM, OpraHu3alus M IPOBEACHUE
OMOJIOrMYECKOT0 HKCIEPUMEHTA, BBIJIBUKEHHWE THUIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH
MEXAY HCCIEAyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE [MOJYYCHHBIX PE3YJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATUM, TEOPUH M 3aKOHOB, YMEHHE JEJIaTh BBIBOJIBI Ha
OCHOBAaHHH IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE IIPU3HAKA BHUPYCOB, KIETOK IIPOKApUOT U
JYKapHOT, OJHOKJIETOUYHBIX U MHOTIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB!
oOMEHa BEIIEeCTB M NPEBpAIEHUs] YHEPIHU B KIETKE, (POTOCHHTE3a, MJIACTUYECKOTO U



HHEPreTUYecKoro OoOMEHa, XEeMOCHMHTEe3a, MHUTO03a, MeWo3a, OIUIOJA0TBOPEHUS,
Pa3MHOXKEHHS, UHJIMBUIYaJIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTEeHE3);

yMEHUE TMPUMEHSTh TIOJYyYCHHBbIC 3HAHUA [JI1 OOBACHEHHUS OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUH, JJI MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM )KU3HU C
1EeJIbI0 oOecrieyeHus: 0€30MacHOCTU CBOETO 370POBbsSI U 3J0POBbSI OKPYKAIOIIUX JIIOJEH,
cOOJIOZICHUST HOPM TpaMOTHOTO TOBEJEHUS B OKpYXKarollel MNpupogHoON cpene,
MOHUMAHUE HEOOXOJIMMOCTU HCIOJIB30BaHUS JOCTHXKEHUH COBPEMEHHOW OWOJIOTUU U
OMOTEXHOIOTUH IJIsl PAlIMOHATIBHOTO MPUPOIOTIOIB30BAHUS;

YMEHHE peliaTh 3JI€MEHTApHbIE T'€HETHUECKUE 3a/1aud Ha MOHO- U JIUTHOPHUIHOE
CKpelIMBaHUe, CLEIJICHHOE HAacleOBAaHUE, COCTaBISATh CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBaHUS JJIs Pe/ICKa3aHus HACJIeIOBAHUS TPU3HAKOB Y OPraHU3MOB;

yMEHHE BBINOIHITH JIA0OpAaTOPHBIE U MpaKTUYECKue paboThl, COOII0IATh PpaBHIIa
pu paboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYIOBAHUEM;

yMEHHE  KPUTHYECKH  OIEHMBAaTh M  HMHTEPIPETUPOBATH  HH(POPMAIUIO
OMOJIOTUUECKOTO COJIEpXKAHUs, BKIIOYAIONIYIO TCEBIOHAYYHBIC 3HAHUS W3 Pa3IUYHBIX
HUCTOYHUKOB (CpeJcTBa MaccoBOW HMH(OpPMAIMK, HAYYHO-TIOMYJISIPHBIE MAaTEPHAIIB),
ATUYECKUE AaCHEeKThl COBPEMEHHBIX HCCICIOBaHMM B  OMOJIOTUM, MEAUIIUHE,
OMOTEXHOJIOTUH;

yMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIICHUS, 00001Ias
OMOOTHYECKYI0 HMH(POPMAIIUI0O U3 HECKOJIBKUX HCTOYHUKOB, IPAMOTHO HCIIOJIH30BATh
NOHATUHHBIN annapat OMOJOTUH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npeameta «buonorus» ¢ 11 knacce
JTOJDKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHMA O MECT€ W POJIM OHOJOTUM B CHCTEME HAyYHOTO
3HaHUSI €CTECTBEHHBIX HAayK, B (OPMUPOBAHHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBl MHpPa ¥ HAY4YHOTO MHPOBO33PEHHUSA, O BKJIQJ€ POCCUUCKUX U 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJI0THU, (YHKIIMOHATILHONW TPaMOTHOCTH YeJIOBeKa st
pelIeHus KU3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh COJACpP)KaHHE OWOJIOTHYECKHMX TEPMHUHOB W TIOHSATUMN: BHJI,
NOMYJISIUS, TEHOMOHA, HBONIONUS, JABWXKYIIHME CHIbl  (QakTopbl) SBOJIONNH,
MPUCTIOCOOJIEHHOCTh ~ OPTaHU3MOB, BHJI000pa30BaHUE, JKOJOTHYECKHE  (DAKTOPHI,
AKOCUCTEMA, MPOJYIEHThI, KOHCYMEHTBI, PEAYyLIEHThl, LIENU MUTAHUS, SKOJOTrhYecKas
nupamuia, OuoreoreHos3, onocdepa;

YMEHHE Hu3JlaraTb OMOJIOrHYecKHue Teopuu (dBoirolroHHas teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpUsl DBOJIIOIMHU), 3aKOHbI W 3aKOHOMEPHOCTH (3apOJbIIIEBOTO
cxoactBa K. M. bapa, dyepenoBanus riaBHbIX HampaBjieHUW U myTed sBomonuu A. H.
CeBeprioBa, ydyenuss o Ouocdepe B. U. Bepnaackoro), ompenensiTh TpaHHUIBI WX
NPUMEHUMOCTH K KUBBIM CHCTEMAaM,;

YMEHHE BIIaJIeTh METOJaMU HAay4YHOrO MO3HaHWUS B OHOJOTUM: HAOJIOJACHUE U
OMHMCAHME >KHUBBIX CHUCTEM, TIPOIECCOB U SABJICHUN, OpraHU3alus M TPOBEJICHUE
OMOJIOTUUECKOTO SKCIEPUMEHTA, BBIIBM)KEHUE TUIIOTE3bl, BBISBICHUE 3aBUCUMOCTHU
MEXAY HCCIEAyeMbIMU BEJIMYMHAMH, OOBSICHEHHE IMOJIYYCHHBIX PE3YJIbTATOB,



UCTIOJIb30BAHHBIX HAYYHBIX TMOHSTHW, TEOPUH W 3aKOHOB, YMEHHE JejaTh BBIBOIBI Ha
OCHOBAHHH IOJIYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJICIATh CYIMIECTBEHHBIC MPU3HAKU CTPOSHUSI OMOJIIOTHUECKHX OOBEKTOB:
BUJIOB, TMOMYJISIIIUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OHOTCOIICHO30B U
HKOCHUCTEM, OCOOCHHOCTH IPOIIECCOB: HACIEACTBEHHOW H3MEHYMBOCTH, €CTECTBEHHOTO
orbopa, BUI000pa3oBaHus, MPUCTIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBHS SKOJOTUICCKIX
(GakTOpOoB Ha OpPraHU3MBI, IEPEHOCAa BEIICCTB W TOTOKAa JHEPTHH B JKOCHCTEMAX,
AHTPOITOTEHHBIX M3MEHCHHUN B DKOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB U
OMOre0OXMMHUYECKUX IIUKIIOB B Onocdepe;

YMECHHUE TPUMEHITH TMOJyYCHHbIC 3HAHHUA I OOBSICHEHUS OHOJOTHYCCKHUX
MIPOIIECCOB U SBJICHUH, IS PUHSATHS MPAKTUYECKUX PEIICHUH B MIOBCETHEBHOM XKU3HU C
1esblo o0ecriedeHust 0€30MacCHOCTH CBOETO 3J0POBbsS M 3JI0POBbsI OKPYKAIOIIUX JTFOJICH,
COOIOZICHUST HOPM TPaMOTHOTO TIOBEIEHUS B OKpPYXKAIOMICH MPUPOIHOU Cpele,
TIOHMMaHUE HEOOXOJIUMOCTH MCIOIb30BaHUS JOCTH)KEHUI COBPEMEHHON OHMOJIOTHU IS
paIMoOHAILHOTO MPUPOIOTIONH30BAHUS;

YMEHHE pelaTh 3JICMCHTapHbIC OWOJOTUYECKHE 3aa4d, COCTaBJISITh CXEMBI
MepeHoca BEIIECTB U SHEPTHH B IKOCUCTEMaX (IIEMU MUTaHUs ),

YMEHHUE BBIMIOJHATD J1a00paTOpPHBIC U MPaKTUYECKUE PabOThI, COOMIOAATh MpaBHiia
pu paboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYIOBAHUEM;

yMEHHE  KPUTHYECKH  OIEHMBAaTh M  HMHTEPIPETUPOBATH  HH(POPMAIUIO
OHMOJIOTUYECKOTO COJICpXKaHUS, BKIIOYAIONIYIO IICEBJIOHAYYHBIC 3HAHHS W3 Pa3TUIHBIX
HUCTOYHUKOB (CpeicTBa MaccoBOW HMH(OpPMAIMK, HAYYHO-TIOMYJISIPHBIE MAaTEPHAIIb),
paccMaTpuBaTh TJIOOABHBIC YKOJIOTHYCCKUE MPOOJIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH
M0 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

yMEHHE CO03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHUs, 00001Ias
OHMOJIOTUYECKYI0 MH(POPMAILIUIO M3 HECKOJBKUX HUCTOYHHUKOB, TPAMOTHO HCIOJIb30BATh
NOHSATUUHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
b 1 1
HONOTHA Kak fayka https://m.edso00.ru/7f41c292
JKuBBIC CHCTEMBI U UX OpPraHM3aLUs 1 bubmorexa OK
p . https://m.edso00.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 bubmmorexa [IOK
P https://m.edso00.ru/7f41c292
Pa3zMHOkeHUE 1 HHAMBUAYATBLHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpraHU3MOB https://m.edso00.ru/7f41c292
bubmmoteka IIOK
K 1
VSHEACATEIBHOCTD [ICTIH 6 https://m.edso00.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 1 5 bubnuoreka [{OK
OpraHU3MOB https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 1 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
p P https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 5 5



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
ara undpoBbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue A op
Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU TPUPOIBI.
[IpakTuueckast padorta Ne 1 bubnuorexa [JOK
2 1 0.5
«Mcnonp30BaHue pa3IMYHBIX METOJIOB MPU https://m.eds00.ru/863e6122
W3Y4YEHUH OUOIOTUYECKUX OOBEKTOBY»
buonornueckue cucremsl, MpOLECCHl U UX bubnuorexa [JOK
3 1
H3y4YeHUe https://m.eds00.ru/863e6564
4 XuMU4YecKui coctaB KieTku. Bona u 1 bubmuorexa [JOK
MHHEpAIbHBIE COIU https://m.eds00.ru/863e674e
bu6nmoreka [JOK
5 b . 1
e, COCTaB  CTPOCHHE GenKo https://m.eds00.ru/863e6b72
depMeHTHl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas padora Ne 1
6 «M3ydeHne KaTaTuTHYECKON aKTUBHOCTH 1 0.5 bubmmorexa [JOK
ye ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl UITH
KaTaJasbl)»
bubmuorexa [JOK
7 . 1
YraesoneL. Jammer https://m.eds00.ru/863e6870
bu6nmoreka [JOK
8 H .ATD 1
YIJICHHOBLIC KHCIOTHL https://m.eds00.ru/863e6d5c
9 Hcropust 1 METOTBI H3YUECHUSI KIIETKH. 1 bu6nmoreka [JOK

Knerounas Teopus

https://m.eds00.ru/863e6e88



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
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

10

Knerka kak OCJIOCTHAaA )KHUBasgs CUCTEMaA

CtpoeHue 3yKapuoTHYECKON KIIETKH.
JlaGopaTtopHas padora Ne 2 «3yuenue

bubmuorexa [JOK

11 CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpuOOB 1 OaKTepuii Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUEC)
bu6mmoreka [IOK
12 Obmer BemiecTs mm MeTabomsm https://m.eds00.ru/863e766¢
bubmuorexa [JOK
1 o . X
3 OTOCHITES. ACMOCHITTES https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
14
DHepreTieckiii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KICTKH. JleneHne KIeTKH.
Muto3. Jlaboparopuas padora Ne 3
15 «HaOimroneHne MuTO3a B KJIeTKaX KOHUYMKA 0.5 bubnmorexa LHOK
' https://m.edso00.ru/863e7dc4
KOpeIlIKa JyKa Ha TOTOBBIX
MHUKpOTpernaparax»»
16 buocunres 6enka. Peakuust MaTpuyHOTO bu6nmoreka [JOK
CUHTE3a https://m.edso00.ru/863e796e
bu6nmoreka [JOK
17 T —
paCIIms — drocHrTes benka https://m.eds00.ru/863e796e
bu6nmoreka [JOK
1 H —
8 CHIICTOUHEIC (OPMEI KH3HH — BHPYCEI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
bubmuorexa [JOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue U Pa3BUTHE MTOJOBBIX KJIETOK. Bt OK
21 OmnonorBopenue. JlabopatopHas padora Ne 0.5 nommoreka L{

4 «M3yyeHue cTpOeHHS MOJOBBIX KIETOK HA

https://m.eds00.ru/863e81bh6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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
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

TOTOBBIX MUKpOIIpenapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK

https://m.eds00.ru/863e8436

93 ['enetnka — Hayka 0 HACJIEJACTBEHHOCTH U bubnnoreka [HOK
HW3MEHUYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACIEAOBaHUS TPU3HAKOB. bubnmoreka [JOK
MoHoruOpuaHOE CKpEITUBaHNE https://m.eds00.ru/863e8878

o5 JurnOpunHoe CKpeuBanue. 3aKoH bubnuoreka [IOK
HE3aBUCUMOI'0 HACJIEA0BaHUS IPU3HAKOB https://m.edso00.ru/863e89a4
CuerieHHOE HacleA0BaHNUE TPU3HAKOB.

JlaGopaTopHas pabora Ne 5 «M3yuenue
26 pesyniTaTI())B M(fHOFH(SpHILHoro p)llq 0.5 bubmorexa LIOK
https://m.edso00.ru/863e8c60
TUTHOPHUTHOTO CKPEITUBAHUS Y APO30PHUITBI
Ha TOTOBBIX MHUKpOIIperiapaTax»

97 I'enetuka noma. HacnemoBanrue npu3HaKkoB, bubmuorexa [JOK
CLEIUICHHBIX C I1OJIOM https://m.eds00.ru/863e8c60
NsmenuuBocts. HenacnencrsenHas
n3MeHYuBOCTh. JlabopaTopHas padora Ne 6.

28 N3yuenue Moz[H(bHKaiHOIfHoﬁ ’ 0.5 bubmmorexa [TOK

https://m.edsoo.ru/863e8efe
M3MEHYMBOCTH, IOCTPOCHHUE BapUALIMOHHOTO
psilia ¥ BapualliOHHOW KPHUBOW»
HacneacTBeHHass U3MEHYUBOCTD.

29 JIaGoparopHas pabota Ne 7. «AHanu3 05 bubnnoreka [JOK
MYTalUi y 1po30(HIIbl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MUKpOTpernaparax»»

bu6mmorexa [IOK

30 Penieriica wenosexa https://m.eds00.ru/863e8d78
PezepHblit ypok. O60011eHHE 110 TEMe

31 «HacnencTBeHHOCTh U U3MEHYMBOCTh
OpraHUu3MOB»

32 Cenekius Kak HayKa M MpoIecc bu6mmoreka [IOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

https://m.eds00.ru/863e9214

33 MeTo/bl M JOCTUKEHHUSI CEIEKLIMU PACTEHUIA 1 bubnnoreka [HOK
M JKUBOTHBIX https://m.edso00.ru/863e9214
34 BruorexHonorus kak orpacib IPOU3BOACTBA 1 bubmmorexa [IOK
P p A https://m.edsoo.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



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

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 DBOJIIONHS U METOJIbI €€ U3yUEHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tonmynsnus kak 3eMeHTapHas
€/IMHUIIA BUJIA U HBOJIOLMH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTaThl 3BOMIOLNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. JlaboparopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepa
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeoOpaTtumocTs 3BoOIONNN

Hctopust sxu3Hu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edsoo.ru/863eaea?
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenbl 0OUTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusnue cBeta Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCay»
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui)
o5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OHOIIEeHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) https://m.edso00.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo0.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

https://m.edsoo.ru/863ebd16



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

32 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U KOJIOTUUECKHAE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

buosnorus 10-11. Cyxopykosa JI.H Kyumenko B.C.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

https://uchi.ru/teachers/lk/main

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «kEnrHOE OKHO JI0CTYIa K 00pa30BaTEIbHBIM PECYPCAM»-
http://windows.edu/ru

2. «Enqunas kosekius nudpoBhIX 00pa3oBaTeIbHBIX pecypcoBy - http://school-
collektion.edu/ru

3. «DenepanbHbIi HEHTP UHHOPMAITMOHHBIX 00Pa30BaATEIBHBIX PECYPCOBY -
http://fcior.edu.ru, http://eor.edu.ru
https://education.apkpro.ru/?ysclid=Im0Owaihk99210280530

http://biologylib.ru/catalog/

https://allbest.ru/biolog.htm

http://www.ebio.ru/index-1.html

http://www.virtulab.net

https://interneturok.ru/



http://biologylib.ru/catalog/
https://allbest.ru/biolog.htm
http://www.ebio.ru/index-1.html
http://www.virtulab.net/
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttps%3A%2F%2Finterneturok.ru%2F&cc_key=
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