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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuum mnpernojaBanus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeaMmeTb». CormacHo mnonoxeHusM DOIOC COO mnpoduibHbIE
y4eOHbIE TPEIMETHI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MIPU3BaHBl OOCCICYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeHUM NpodhecCUOHATBHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHUSI, CBSI3AHHOTO C OHOJIOTHEH,
MEUITUHOM, SKOJIOTUEH, TICUXOJIOTUEH, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Heau M 3aJayax M3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MTPEAMETHOE COJep KaHue, ero
CTPYKTYPHUpPOBAaHME TIO pa3jieliaM M TeMaM, paclpelesieHhe Mo Kjaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
mporpaMme Mo OHMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO MpeaMeTa
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOW  JIE€SITEIIbHOCTH
OOy4JaromMXxcss MO OCBOCHHIO COJEPKaHUS OMOJOTWYECKOrO 00pa3oBaHWs Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTUH, SMOpPHOJIOTUH W OHOJIOTUM Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouonornueckoro  oOpa3oBaHMs B  By3aX W OpPraHM3alMsIX  CPEIHETrO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpenmery "buosorus" orpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3AIMH, BOJIOLMN OPraHUYECKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMH, aKTyalM3UPYIOTCS 3HAaHMUS OO0y4arolmuxcs Mo OOTaHUKe, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnniii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aclleKTax OMOoJIoTHYecKuX 3HaHui. s
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uiau MHOW oOjacTu OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM yYpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pa3HOTO paHra © NpUOOpETeHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

Joctmxenne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCSd C METOJAAMM IIO3HAHHS >KUBOW MPUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMH  CaMOCTOSITEIbHOIO  IPOBENEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIIEHUIO K OKpYXarollel NpupogHON cpene, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@rIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHU, MpaBUiia MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €10 MpoOjaeMamMH, METOIO0JOTruei
OHOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (POPMHUPOBAHUE DKOJIOTHUCCKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, IKOCUCTEM, Ouochepnl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 3I0POBHS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HMCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUWM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyIbHBIMUA HHTEPECaAaMH M IOTPEOHOCTSIMH PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3anoOHHBIX (OPM, METOJIOB M CPEACTB OOyYEeHHS OHWOJOTHH
OCYIIECTBIISETCS ¢ YYETOM CHEIU(UKU ero COJASp KaHWs W HAINpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIbHBIM YCIOBUEM MPU O0YYEHUU OHMOJIOTHN Ha yriyOJIEHHOM YpOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXCcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUIA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIeKCHasi Hayka. Kpatkas uctopusi pa3zBuTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJorur B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJOTUM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cuUCTEMBI Kak MpeaMerT u3ydyeHus Ouosnoruu. CBOICTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii JKUBBIX CHUCTEM: MOJICKYJISPHBINA, KJIECTOYHBIN,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, YKOCHUCTEMHBIMN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyuaroniye >kMBbI€ CUCTEMbI HA PA3HBIX YPOBHIX OpraHU3alUU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HynmeBast runotesa. [loHsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  yjabopaTopHoe  oOOpydoBaHWE  JUIsi  IPOBEICHUSA
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
K1emok. DIEKTpOHHAsT MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOW MHUKPOCKOM, «DIEKTPOHHBI MHUKPOCKOID,
«HMctopus pa3BUTHS METOAOB MUKPOCKOIIMM.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuueckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snekrpodopes, auddepeHanTsHoe EHTPUGYTUPOBAHNE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINs, peareHTa, ydacTHe B CTPYKTYpUPOBAaHUU
KJIETKH, TEIUIOperysiunu. MuHepalbHble BEIIeCTBAa KJIETKH, UX OHOIOrnyeckas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buonormuyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OeinkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, NenTHAHAas CBS3b. BTopuyHas, TpeTWdHas, 4YeTBEPTHYHAs
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukariys TUnuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsisu B mosiekyie ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXMMHYECKUE U OUO(DU3NUECKUE UCCIETOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetsr: JI. [lomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoJIeKyJibl BOJb», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

O6opynoBaHue: XMMUYECKasl MOCyAa U 000pyA0BaHHE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKapHUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponuniaemocts MeMOpanbl. Paborta Hatpwuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

[urtomna3ma. [luto3one. Llutockener. [[Brmxenne nurormiazMel. OpraHoubl
kieTkd. OnHoMeMOpaHHbIE OpraHOWJbl KJIETKU: SHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosun pacturesbHbIX KieToK. Kitetounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIMA MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl HemblueuHblx Kiemok. MukpotpyOouku. KieTounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIia3Ma, SAPBIILIKH, UX CTPOECHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHol 00040YKU 6 Mmumose. HoepHviii
MpaHcnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHE MPOKAPUOTUUECKON KIIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UWTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U TUCCUMIISIIIUA — JIB€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPTraHMYECKUX KaTaJIu3aTOpoB. benku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHMX BelleCTB B KkieTke. DorocunHres.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cq. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHre pa3nudHbIX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opraHu3Mbl. Bumel Oposkenus. [IpomykTel OposkeHHsS W HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oranbl ASHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHUE TITFOKO3BI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouosorndeckoro okucieHus. [{ukmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpemmyiiecTBa a’poOHOTO MyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmumpt u cxempl: «DoToCUHTE3», «DHEpPreTHdecKuil oOMen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporieccoB  GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOI, €ro cBoucTBa. TpaHckpunuus — wMartpuunbli cuHTe3 PHK. IlpmHummnen
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunre3a Oenka. KomupoBanwe amuHokucior. Ponbp pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (d. XKako0, XK. Mano). Monexynapusie mexanusmvl 3KCNpeccu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsayuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsie 3a00eBaHus 4enoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwvlx. Hanomexnonocuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmumpt u cxemsl: «buocunres Oenkay, «['enernyeckuit kom», «Bupyce,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHTeTndyeckuii  (MMOCTMUTOTHYECKUM), CHUHTETUYECKHUH WU
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuoibl UHTEpGa3bl.

Martpuunbii cunres JIHK — pemmkanwmsa. [Ipuanuner pervmkanumn JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Temomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel muto3a. Kapuoknne3 u nuTokuHe3. buosornyeckoe 3HaueHue
MHTO3a.

Perynsiumss mutotndeckoro nukia kiuetku. [Iporpammupyemas kieTtodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKay — ououngopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HaOmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAaHEW: DIUTEIINAIIBbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIbHBIX BEIIECTB pacTeHUsAMU. IIuTaHue XKMBOTHBIX. BHyTpuUnosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. JIpixanue sxuBOTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTteMa 4einoBeKa. MeXaHW3M BEHTWIALMU JIETKUX Yy NTUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepale,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CokparturesbHble Bakyoau. Opransl BblaeneHus. PuiabTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cUCTEMaMU. Brienenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHune um (yHKIIMOHHPOBAHHE
Heppona. OOpazoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3almMTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NIpPOWU3BOAHBIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYHHTET. Teopusi KiIoHalIbHO-celekTuBHOTO uMMyHuTeTra (I1. Dpmux, ®. M.
beprer, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte uM  perymsiqus 'y OpraHusmoB. Pazmpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Paznpaxumocts H  peryiasuus y
pacteHuil. PocToBeie BelecTBa U UX 3HaUCHUE.

HepBHasg cucrema u pediekTopHas peryjsuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbHasi peryisiuys U 3HAOKPUHHAs CUCTEMa >KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKJIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEJIET 4YeJIOBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«mmynurer»,  «KuiieuHononoctHeie», «CxeMa  NHUTaHUS  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrema
npecMmblkaromuxcs», «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApPaThl OJHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacIieTuIeHus KpaxMajia U OeIKOB Mo IeicTBHEM (GEepPMEHTOB, 000pYTOBAHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe paCTCHHI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB [IBETKOBOT'O PACTEHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  O6ecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuHoxkeHue. [lonmoBble kieTku, win rametsl. Meno3. Craaun
Mmeiio3a. [loBenenune xpomocoM B Meito3e. Kpoccunrosep. buonorndyecknii cMbici
MeHo3a M IIOJIOBOTO Tporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Buthe. ['ameToreHes y »kMBOTHBIX. [10710BBIE XKeEE3bl.
OO0pazoBaHue ¥ pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHUONIOrus — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghocenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. brnacmyna, munei
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3akyanka TUIaHA CTPOCHHUSI JKMBOTHOTO KAaK  Pe3yjbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MTO3BOHOYHBIX JKWBOTHBIX. DBHOJIOTMYECKOE 3HAYEHHE MPSMOr0 U HENPSIMOIO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsilui OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUA», «Pa3zMHOXKEHHE XIIaMUIOMOHAIbD», «Pa3MHOXXEHUE O3BIJICHBD,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butue nArymku», «JlBOMHOE OIUIOAOTBOPEHUE Yy ULBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOTMpENapaThl SUIEKIETOK H
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pPa3MHOXXEHUS BBICIINUX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHTI.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. J[. Kapneuenko, FO. A. ®uwmmnyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacllIeIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanm3supyroniee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIIECIOBAHMUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsI ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHOe HacienoBaHue npusHakoB. PaGotel T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBbIM aJulennu3M. B3anMoAencTBUE HEAUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHs PACTEHMM, >KUBOTHBIX WU YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHUCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmumpt n cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menpnens», «AHanu3upymollee CKpemuBaHuey, «HemonHoe noOMHUHUpPOBaHHEY,
«CrenyieHHOEe HAcleAOBaHUWE TMPHU3HAKOB y Apo3oduib», «['eHetnka momiay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUJIOB TIEPBOTO TOKOJICHUST M pAcCHICIJICHUS NPU3HAKOB, MOJENIb IS
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Y APO30(PHITBD».

IIpakTuueckass paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (HEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE MPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
U3MEHUYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKOW N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 W TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3aHUHU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
HUToIIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUE U MOJOBble MyTanuu. [IpudnHb
BO3HUKHOBEHHs MyTanuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pOJb dNUSEHEeMUYeCKUx @akxmopos &
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuubr w  cxembl: «Bumpl wu3mMeHumBoCcTHY, «MoaudukamoHHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnonoTBopeHue», «I eHeTnueckne 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMoHHOrO psAga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yejaoBeka. Meroapl  M3ydeHMsT T€HETHMKHM  YEJIOBEKa:  I[EHEAJOTMYECKH,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBeHHbie 3a001€BaHus YesIoBeKa. | eHHbIE U XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00yieBaHUN 4YenoBeka. MeauKo-TeHETUYECKOe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». JTUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUSM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanyss W CEJEKUUs. 3apOKACHUE CEJIEKIUU UM JIOMECTHUKALUU.
Yuenne H. WM. BaBumoBa o IleHTpax mNpouUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHMYECKUX PSIIOB B
HaciaeACcTBeHHOM wm3MeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHMBUAYaJIbHBIN. Otanbl ~ KOMOMHAIIMOHHOW  CEJIEKIIUH. HcnbiTanne
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIIEHKH
¢deHoTHa TOTOMCTBA 1 OTOOP IO FeHOTHUITy ¢ omolIsio aHanmu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO pPEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK 17151 momydenust ucxoqHoro mMarepuaa AJis CEIeKIUH.

[lonyuenne IIOJINTUIONIOB. BnytpuBunosas ruOpuaAn3aIys.
bnuszkopoacTBeHHOe  cKpeluuMBaHue, uiau  uHOpuauHr.  HepoactBenHoe
CKpelllMBaHue, WM ayTOpuauHr. I'erepo3uc m ero mpuuuHbl. VcnonbzoBanue
rerepo3uca B ceneknuu. OtmanénHas rudpuamszanus. [Ipeogonenue Oecrutonus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
DesonoyuUsy.

CoxpaHEeHHE M WM3Yy4YEHUE I€HETUYECKHUX PECYpPCOB KYJBTYPHBIX PAaCTEHUN U
UX JUKUX poauM4ed  ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaegieHue
2EHeMUYECKUMU PeCYyPCaml CelbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX
8 YeJAX YIYUUEeHUs CYWecmEyIouWux U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCAe008aHUl,
nepeoosvix uoeti U NepCnekKmueHbIX MexXHOI02Ul.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOpa3usl KyJIbTypPHBIX
pacTeHHI», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYHUBOCTHY,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METOA0B CEJICKIIMU PACTCHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKeKypeusi «OCHOBHBIE METONBI M JOCTHKEHMS CEJIEKUMU PAaCTEHUN U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOyHHUBEPCUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJEene. Mukpoouosornueckuii cuHtre3. OOBEKTbl MHUKPOOMOJIOTUYECKHUX
TexHonorui. [Ipon3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.

Co3naHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECs B MPUPOIe OMOCHHTETHUECKHE MTyTH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3anmuss W COMATHUECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CEJNEKUUM pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
KoHCcTpyupoBanue pekoMOnHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXEHEPHUHU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus s pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BakKIMH C 1EJbI0 oOecrneueHus: KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabnuupl n cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIILIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlabopaTtopHnasi pabora «/3yyeHue o0bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXXHEWINAsh IPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOCTBO)».



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHBIC,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpEJACNICHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOW JEATEIBHOCTM B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUsS, CAMOBOCIIUTAHUSI H
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTApPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULMSAM MHOTOHAILMOHAIBLHOTO Hapoja Poccuiickon dDenepanuu, mpuUpoe u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YOEXICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W MO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYWUTHIBATh B CBOMX JECUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MpH OOCYKJACHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXEHHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEpPE]
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
JTOCTUX)eHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBUAYAJIBHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTbB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIIOJIb30BaTh MPUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATETbHOCTH HKOJIOTMYECKOM HaIpPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM MNPUPOIAHBIX 3aKOHOMEPHOCTEH M PEMICHHH MpoOsIemM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECYypCHbIE MPOOJIEMbl  pa3BUTHUS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWOJOTUYECKHX 3HAHUN B IEJISIX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIONb30BaTh MOJydyaeMble 3HAHUS [Js aHaiu3a u
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYMMble IS (OPMHUPOBAHUS MHUPOBO33PECHHUS OOyJArOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIE JAcHCTBHS (IIO3HABaTENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOyuwatomierocss OyayT c(OpMHUpPOBaHbBl IO3HABATEJbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEIHEro OOLIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHHHM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIIJICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3a]aBas NapaMmMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOrMM), BBIABIATh 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B pPaccMaTpHUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHUAX  PEaTbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU YY€OHO-HCCIIE0BATENBCKON U IPOCKTHOU JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWSA, €ro WHTEpPIpEeTalnH, MPEoOpPa30BaHUI0 M NPHUMEHEHHI0 B Y4eOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTeIbHON
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE€ pEHICHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHATBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTh NMPOOJIEMBI U 334U, 1OIYCKAIOIINE aIbTEPHATUBHBIEC PEILICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3aX NaHHBIX, B VIHTepHeETe), aHAIN3UpPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounonornyeckor uHbopmalmu (cxembl, rpaduky, TUarpaMmbl, TaOJUIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBIATH KOMMYHHUKAIIMHA BO BCeX chepax KU3HHU, aKTUBHO Y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpEICTBAa OOIIEHHUS, TOHWMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HaAMEPEHUs IPYTUX JIIOJICH, IPOSBIIATh YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M MCIOJB30BATh MPEUMYILECTBA KOMaHAHOW W MHAUBUIYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO YYaCTHHKAa KOMaH[bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATHUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPHUEMBI peIEKCHH AJIsi OLEHKU CUTYyalluH, BBIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHMMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJbTAaThl OCBOCHUSI COJEpPXKaHUSI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMU U MPEeoOPa30BaHUIO 3HAHUM, BUIBI JEATECIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS ydeOHOoro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIaJ€ POCCUUCKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHUE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJIOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJAMHU HAyYHOrO TMO3HAHMS, HUCIOJb3yEeMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M Y€JIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: OOMEHA BEHIECTB (METa0O0JIM3M), MPEBPAILLICHUSI YHEPTUU, OPOKECHHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMH, MEXAY CHUCTEMaMH OPraHoB W MX (QYHKIMSIMHU, MEXAY OdTarnaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, >KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIETyeMbIMU OMOJIOrMYECKUMHU MTPOLIECCAaMU U SIBICHUSMH, JeNIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh THUIIOTE3bl, MPOBEPSITh MX OKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U METUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJIbHBIX HayYHbIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCMEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomormd ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANPABIEHHOE M3MEHEHHWE T€HOMa M CO3JaHUE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HANIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccun u
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOpPMHPOBAHHOCTh 3HAHUM O MECT€ W POJIU OUOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
PUPOOTOIH30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIIECHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENEeHUs] W IOHMMAaHHWE CYIIHOCTH OCHOBOIIOJAralpIIux OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTuueckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIONIb3YEMBIMU B OMOJIOTUYECKUX UCCIIETOBAHUSIX KUBBIX 00BEKTOB U DKOCHCTEM
(ommcanue, U3MEpeHue, HaOMIOJEHHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U MIOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIDKYIIAMH CHJIAMHA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JHYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpelle oOuTaHMs, a0MOTHYECKUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4, BBISABISITH IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBHIX W CHOCco0ax MpeAoTBpaIIEeHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3AWCTBa, IHUIIEBOMN
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccnrt U MPOJOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsI pecypenI
1 buonorus kak Hayka 1
2 JKuBble crcTeMbl M HX H3y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKA 10
3) Crpoenrie u GyHKIUHU KICTKU 8
6 OOMeH BelecTB U NpeBpalleHne YHEPTUHU B 9 1
KJIETKE
; Hacnencreennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
JKu3HEeHHBIH UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — HayKka 0 HaCJIEICTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYECKass OMOJIOTUS 4
17 PesepBHOE Bpems 1




OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 0 13
INHOYPOYHOE IIJTAHUPOBAHHUE
10 KUIIACC
KoanuectBo yacoB
Nen/m | Tema ypoka Kountpoabnsie IlpakTuueckue DICKTPOHHEIC HHPPOBLIC
Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
1 buonorus kak KOMIUIEKCHasI HAyKa U Kak 1 Poccuiickas snexTpoHHas
4acTh COBPEMEHHOTO O0IIeCcTBa mikosta resh.edu.ru
Ennnas xoiuieknus
U (ppoBBIX
2 JKuBble cucTeMBI U UX CBOMCTBA 1 00pa30BaTEeNbHBIX PECYPCOB
www.school-
collection.edu.ru
3 YpoBHEBas opraHu3anus )KUBbIX CUCTEM 1
denepanbHbIN HEHTP
4 HcTopust OTKPHITHS U U3YYICHUS KIICTKH. 1 U (POBBIX
Knerounas Teopus 00pa3oBaTeNbHBIX PECYPCOB
www.fcior.edu.ru
Meroasl MOJIEKYJIIPHON U KJIETOYHON
ouonoruu. [IpakTrueckas pabora Poccutickas onekTponHas
5 «M3ydeHne MeToI0B KJIETOYHON OMOJIOTUH 1 05 ikosta resh.edu.ru
(xpomarorpadusi, anexTpodopes,
muddepeHnranbHoe eHTPUGyTUpOBaHUE,
[T1IP)»
6 XHUMHYECKUHN COCTAB KIETKH 1 Poccutiickas amekTpoHHas




MI/IHepaJIBHLIe BCIICCTBA KIICTKHU, UX

mkoJa resh.edu.ru

Poccuiickas snexkrpoHHas

! Ouosiornyeckas poJib wixosa resh.edu.ru
OpraHuyeckue BellecTBa KIeTKU — OeNKH. Poccuiickas anexTpoHHas
3 JlabopatopHnast pabota «OOHapykeHue 05 mkoJa resh.edu.ru
OEJIKOB C TOMOIIBIO KAYeCTBEHHBIX '
peaKuuii»
9 CoiicTBa, knaccuduxaiys u GyHKIUUA Poccutickas snekTponHas
6EIIKOB mkoJa resh.edu.ru
10 Opranuyeckue BellecTBa KIETKH — ii(:;f:ei?e?jﬁp OHHa
YTIIEBOBI .edu.
Ennnas xojuieknusa
UG POBBIX
1 OpraHuyeckue BellecTBa KIeTKH — 0BPa3OBATENBHEIX PECYPCOB
FHITHE www.school-
collection.edu.ru
Hyxneunossie kucnorsl. JJHK u PHK. denepanbHbIN LEHTP
12 JlaGopatopnas pabota «lccnenoBanue UG POBBIX
HYKJIEMHOBBIX KHCIIOT, BBIJICICHHBIX U3 00pa3zoBaTeIbHBIX PECYPCOB
KJIETOK PA3JIUYHBIX OPraHU3MOBY» www.fcior.edu.ru
Ennnas xojuieknusa
Crpoenue u pynkuun ATD. Ipyrue HppoBBIX
13 nyKkneosuaTprochars: (HTD) 00pa3zoBaTeIbHBIX PECYPCOB
www.school-
collection.edu.ru
14 CexBennpoBanue JIHK. Metoasl rTeHOMHKH, denepanbHBII IIEHTP




TPAHCKPUIITOMUKH, ITPOTCOMUKH

(POBBIX 00pa30BaATEIBHBIX
pecypco www.fcior.edu.ru

denepanbHbIN UEHTP
u(ppoBEIX 00Pa30BATEIHHBIX

15 Mertoapl CTPYKTYpPHOU OHOI0THI '
pecypco www.fcior.edu.ru
®denepanbHbIA LHEHTP
16 Tunel knerok. [Ipokapuornyeckas kieTka LH(POBELIX 06pa30_BaTem’HHX
pecypco www.fcior.edu.ru
CTpoeHne SyKapHOTHYECKOH KIETKH. DenepanbHEL IEHTP
17 [IpakTuueckas pabota «M3y4yeHre cBONCTB 0.5 uugposbIx 06paSO_BaTeHBHI’IX
KJIETOYHOW MEMOpPaHbI» pecypcos www.fcior.edu.ru
denepanbHbIN HEHTP
18 [ToBepXHOCTHBIN anmnapar KIeTKH LH(POBBIX 06pa30_BaTem’HHX
pecypco www.fcior.edu.ru
Enunas xomnekuust
OnHoMeMOpaHHBIE OPraHOUIbI KIETKH. o
UG POBBIX
[TpakTruyeckas padora «M3yueHue P
19 0.5 00pa30BaTEeNbHBIX PECYPCOB
JBUKEHHUSI [IUTOTIIA3MbI B PACTUTEIIBHBIX
www.school-
KIJIETKAX) .
collection.edu.ru
[TomyaBTOHOMHBIE OPTaHOM/IbI KJIETKH: denepanbHbIii HEHTP
20 MUTOXOHAPHH, TUIacTH L. JlabopaTopHast 05 U POBBIX 00pa30BaTEIbHBIX
pabota «/ccienoBanue niaazMoian3a u ' pecypcoB www.fcior.edu.ru
JeTIJIa3MOJIM3a B PACTUTENBHBIX KIIETKaX»
denepaabHBIN LIEHT
21 HememOpanHbIe OpraHOHIbI KJIETKH P P

M(POBBIX 00Pa30BATEIBHBIX




pecypco www.fcior.edu.ru

denepanbHbIN HEHTP
u(ppoBBIX 00Pa30BATEIHHBIX

22 Crtpoenue u QyHKIIUU sIpa '
pecypco www.fcior.edu.ru
CpaBHHTEIIbHASI XapaKTEPUCTUKA KIETOK denepanbHbI UEHTP
93 sykapuort. JlabopaTopHas pabora 05 U (POBBIX 00PA30BATEIBHBIX
«M3yueHne cTpOeHUs KIETOK Pa3IUIHBIX ' pecypco www.fcior.edu.ru
OpPTaHHU3MOBY
AcCCUMWISIIIAS U TUCCUMMIISALIUS — JBE Enunas komnekuus
CTOpOHBI MeTabou3Ma. Turmbsl oOMeHa U POBBIX
24 BemiecTB. JlabopaTopnas padora «3yuenue 00pa3zoBaTEIbHBIX PECYPCOB
KaTaTUTHYEeCKOH aKTUBHOCTH (DEPMEHTOB www.school-
(Ha mpuMepe aMHIa3bl WK KaTala3bl)» collection.edu.ru
depMeHTaTUBHBIN XapakTep peakui .
P P PP denepanbHbIN LEHTP
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
U poBbHIX
25 pabota «3yuenue hepMeHTaTUBHOTO 0.5
o0pa3oBaTeIbHBIX PECYPCOB
aCIIeTJICHHSI IIEPOKCH/Ia BOJIOPOA B .
P P P www.fcior.edu.ru
PaCTHTEIBHBIX M JKUBOTHBIX KJIETKAX)
Enunas komnexmust
U poBBHIX
26 benku-akTUBAaTOPHI U OENKU-UHTUOUTOPBI 00pa3oBaTeIbHBIX PECYPCOB
www.school-
collection.edu.ru
denepanbHbIN UEHTP
27 ABTOTpO(HBIH THIT 0OMEHA BELIECTB LHGPOBBIX 06pa3CfBaTeHBHHX
pecypco www.fcior.edu.ru
28 doTtocuHTE3 denepanbHBII IIEHTP




XemocuHTes. JJabopaTropHas pabora

(POBBIX 00pa30BaATEIBHBIX
pecypco www.fcior.edu.ru

denepanbHbIN UEHTP
u(ppoBEIX 00Pa30BATEIHHBIX

29 «CpaBHeHHE MpoIeccoB POTOCHHTE3A U 0.5 '
XCMOCHHTE38 pecypco www.fcior.edu.ru
Enunas xomnexkuus
AHasrpoOHbIe Oprannu3Mbl. Buabl OpoxeHus. U POBBIX
30 Jlabopatopnas pabora «CpaBHEeHHE 00pa3zoBaTEeIbHBIX PECYPCOB
IIPOLIECCOB OPOKEHUS U JbIXAHUS» www.school-
collection.edu.ru
®denepanbHbIA HEHTP
31 AdpOoOHBIE OpraHU3MBbI. JTaIlbI LPOBBIX 0OGPA30BATEIBHBIX
YHEPreTHYECKOro ooMeHa pecypcoB www.fcior.edu.ru
DHeprus MeMOpPaHHOTO IpajiueHTa DenepanbHLIA LEHTP
32 npoToHoB. Cunte3 AT®: paboTa NpoTOHHOM LHPpPOBBIX 06p 430BATCIIBHBIX
AT®-CHHTA3EI pecypcoB www.fcior.edu.ru
denepanbHbIN LHEHTP
33 Peaknum MaTpuyHOTO CHHTE3a LH(POBBIX 00pasOBATEbHEIX
pecypco www.fcior.edu.ru
denepanbHbIN HEHTP
34 Tpanckpunuus — marpuuslid cuaTe3 PHK uugposeIx 00p agO_BaTeHBHHX
pecypcoB www.fcior.edu.ru
. denepanbHbIi LIEHT
35 Tpancnsmus u e€ 3Tamnbl p p

u(poBBIX 00Pa30BATEITHHBIX




KoaupoBanue amunokucior. Pons pubocom

pecypco www.fcior.edu.ru

denepanbHbIN HEHTP
u(ppoBBIX 00Pa30BATEIHHBIX

36
B OnocuHTE3€e OenKa pecypcoB www.fcior.edu.ru
denepanbHbIA LEHTP
37 Opranuzanus reHoma y npokapuor u 1 (POBBIX 0OPa30BATENBHBIX
3YKapHOT pecypco www.fcior.edu.ru
®denepanbHbIi HEHTP
38 MOJIeKyJISIprIe MCXaHU3MBbI S9KCITPECCCHUU I_II/I(prBbIX 06paSOBaTeJ'IBHLIX
I'€HOB Y DYKapHOT pecypcos www.fcior.edu.ru
Enunas komnexkuus
Bupycel — BHeksieTOuHbIE (YOPMBI KU3HU U U poBbHIX
39 oOMraTHbIe Tapa3uThl. [IpakTHyueckas 00pa3oBaTeNbHBIX PECYPCOB
pabota «Co3raHue MOJICIIH BUPYCa» www.school-
collection.edu.ru
denepanbHbIN LEHTP
40 BupycHrbie 3a0601eBaHus YeIOBEKa, 1M (pOBBIX 00pa30BaTEIbHbIX
KHBOTHBIX, PAaCTCHUH pecypcos www.fcior.edu.ru
denepanbHbIN UEHTP
41 HanoTtexnomoruu B OMOIOTHU U MEAUITTHE unhpoBhIX 06p agO_BaTeHBHHX
pecypco www.fcior.edu.ru
denepanbHbI UEHTP
42 JKBHEHHBIH LK KITETKH M(POBBIX 00Pa30BATEIBHBIX

pecypco www.fcior.edu.ru




®enepanbHbIA LEHTP
u(ppoBEIX 00Pa30BATEIHHBIX

43 Matpuunsiii cunte3 JJHK '
pecypco www.fcior.edu.ru
Enunas komneknus
Xpomocomsl. JITaboparopHas paboTa U (ppoBBIX
44 «M3yueHne XxpoMOCOM Ha FOTOBBIX 00pa30BaTEeNbHBIX PECYPCOB
MUKpPOITpenapaTax» www.school-
collection.edu.ru
®denepanbHbIi HEHTP
45 JlelIeH e KIETKH — MHTO3 U poBHIX 06p330-BaTeJ'H>HLIX
pecypco www.fcior.edu.ru
Tunel knetok. KapruokuHes U IUTOKUHES. denepanbHbIN LHEHTP
46 JlaboparopHas padora «Habmronenue 05 1M (POBBIX 00pa30BaTEIbHBIX
MHUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa ' pecypcoB www.fcior.edu.ru
(Ha TOTOBBIX MHUKpOIMpenapaTax)»
denepanbHbIN HEHTP
47 Peryisanus »kM3HEHHOT O IUKJIA KJIETOK LH(POBBIX 06p330-BaT€J'II)HI)IX
pecypco www.fcior.edu.ru
denepanbHbIN HEHTP
48 OpranusM Kak eIMHOE LEN0e LHppOBLIX 06p a30BATCIIBHBIX
pecypcoB www.fcior.edu.ru
denepanbHbIN HEHTP
49 Txanu pacrenwuii. JlaboparopHas pabora 05 H(POBBIX 06PA30BATEIBHBIX
((I/I?)yquI/Ie TKaHel paCTeHHﬁ» pecypcoB www.fcior.edu.ru
50 TxkaHu )KUBOTHEIX U YEJIOBEKA. 0.5 denepanbHbIil IEHT
P P




Jlaboparopuas pabota «/3y4ueHue TkaHen
YKHUBOTHBIX»

Opranbl. Cucremsl opranoB. JlaboparopHas

(POBBIX 00pa30BaATEIBHBIX
pecypco www.fcior.edu.ru

Enunas xomiekuus
(G poBBIX

51 abora «/3y4yeHue opraHoB IIBETKOBOT'O 00pa3oBaTeIbHBIX PECYPCOB
p yd P P pecyp
pacTeHHs» www.school-
collection.edu.ru

denepanbHblii HEHTP

52 Oropa TeNa OPraHI3MOB U (ppPOBBIX 00Pa30BATEIHHBIX
pecypcos www.fcior.edu.ru
®denepanbHbIA HEHTP

53 JIBHKeHHE OPraHu3MOB 1M (pOBBIX 00pa30BaTEIbHBIX
pecypco www.fcior.edu.ru
denepanbHbIN LIEHTP

54 TTUTaHWE OPraHH3MOB U POBBIX 00pa30BaATENbHBIX
pecypcoB www.fcior.edu.ru
denepanbHbIN LEHTP

55 ITuTaHne MO3BOHOYHBIX )KUBOTHBIX. LPOBBIX 0OGPA30BATEIBHBIX
denepanbHbIN HEHTP

56 JIBIXAHHE OpPTaHI3MOB U(POBBIX 00pa30BaATENbHBIX
pecypcoB www.fcior.edu.ru

57 JIpIxaHKu€e MO3BOHOYHBIX )KMBOTHBIX U DenepanbHbIi LEHTP

YECJI0BCKa

u(poBBIX 00Pa30BATEITHHBIX




58

TpancnopT BeliecTB y OpraHu3MoB

pecypco www.fcior.edu.ru

denepanbHbIN HEHTP
u(ppoBBIX 00Pa30BATEIHHBIX
pecypco www.fcior.edu.ru

59

KpoBeHocHas cucteMa nmo3BOHOYHBIX
JKUBOTHBIX U YCJIOBCKA

Enunas KoJeKius

U (POBBIX
00pazoBaTEeIbHBIX PECYPCOB
www.school-
collection.edu.ru

60

61

Beinenenue y opranu3moB

3ammra y oOpraHu3MOB

®denepanbHbIA LIEHTP
U (POBBIX 00Pa30BATEIBHBIX
pecypco www.fcior.edu.ru

®denepanbHbIN LEHTP
1M(POBBIX 00pa30BATENBHBIX
pecypcos www.fcior.edu.ru

62

I/IMMYHHaSI CHUCTEMA YCIIOBCKA

denepanbHbIN LEHTP
u(poBBIX 00PA30BATEITHHBIX
pecypco www.fcior.edu.ru

63

64

PazapaxxnuMocTe 1 peryisinus y opraHu3mMoB

I'ymopasibHast peryisauus U SHI0KpUHHAs
CUCTEMA )KUBOTHBIX U YEJIOBEKA

denepanbHbIN UEHTP
M(POBBIX 00pa30BATENBHBIX
pecypco www.fcior.edu.ru

denepanbHbIN HEHTP
M(POBBIX 00Pa30BATEIBHBIX
pecypco www.fcior.edu.ru




®enepanbHbIA LEHTP
u(ppoBEIX 00Pa30BATEIHHBIX

65 @®opMbI pa3MHOKEHHUSI OPTaHU3MOB '
pecypco www.fcior.edu.ru
denepanbHbIN UEHTP
66 TT0710BOE PA3MHOKEHHE U (ppoBBIX 00Pa30BATEIHHBIX
pecypco www.fcior.edu.ru
®denepanbHbIA LEHTP
67 Meiios U POBBIX 00pa30BATEIBHBIX
pecypcos www.fcior.edu.ru
Enunas xomnexuus
I'amerorenes. O0pa3oBaHue U pa3BUTHE o
U (POBBIX
MOJIOBBIX KJIeTOK. JIabopaTopHas pabora P
68 0.5 00pa3oBaTEeNbHBIX PECYPCOB
«M3ydeHune cTpoeHHS MOJIOBBIX KIETOK Ha
www.school-
TOTOBBIX MHUKpOIpErapaTax» .
potperiap collection.edu.ru
denepanbHbIi LHEHTP
69 WNuauBuyanbHOE pa3BUTHE OPraHU3MOB — POBBIX 0OGPA30BATEIBHBIX
OHTOI'€HC3 pecypcos www.fcior.edu.ru
®denepanbHbIN UEHTP
70 3akiajika OpraHoB U TKaHe# n3 1M (pOBBIX 00pa30BaTEIbHbIX
3apOJBILICBBIX JINCTKOB pecypcoB www.fcior.edu.ru
Poct u pa3Butue xuBoTHbIX. JlabopaTopHas DenepanbHEI IEHTP
71 pabota «BpIsBIEHNE TPU3HAKOB CXOJICTBA LHppOBLIX 06p a30BATCIIBHBIX
3apOoJIbIIIel TO3BOHOYHBIX KUBOTHBIX) pecypeos www.feior.edu.ru
Pa3smHOXEHHME U pa3BUTHE PACTCHU. Poccuiickas >nekTpoHHas
72 P P 05 P

JlabopaTtopHas pab6ota «CTpoeHHE OPTaHOB




PAa3MHOKCHH A BBICHIUX paCTeHHﬁ)>

I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTHUA I'CHCTUKHA

mkoJa resh.edu.ru

Poccuiickas snexkrpoHHas

3 KaK HayK mkota resh.edu.ru
OCHOBHbIE TIOHATHUS U CUMBOJIbI TeHETUKH. Poccuiickas snexkTpoHHas
74 JlabopatopHnas pabota «JIpo3oduia kak 0.5 mkoJa resh.edu.ru
00BEKT TeHETUICCKUX HCCIICIOBAHMIN
3aKOHOMEPHOCTH HACJIEI0BaHUS IPU3HAKOB. Poccuiickas snexkTpoHHas
MonorubpuaHoe cKpeluBaHue. mikosta resh.edu.ru
75 [IpakTuueckas pabora "U3zydyenue 0.5
pe3yabTaTOB MOHOTHOPUTHOTO
CKpEIIUBAHUS Y IPO30(HITHI"
denepanbHbIi LHEHTP
76 [{uTomornyeckue OCHOBBI MOHOTHOPUIHOTO POBBIX 0OGPA30BATEIBHBIX
CKpeIHMBaHKs pecypco www.fcior.edu.ru
denepanbHbIN HEHTP
77 Amnanmusupytoniee ckpeniuBanne. Hemomxoe LPOBBIX 0OGPA30BATEIBHBIX
AOMHHHPOBaHHE pecypcoB www.fcior.edu.ru
Enunas komnexmust
Jurubpunnoe ckpermmBanue. [IpakTudeckast
pabota «3y4yeHue pe3yabTaToB uHppoBbIX
78 0.5 00pa30BaTEeNbHBIX PECYPCOB
JUTUOPUTHOTO CKPEUTUBAHUS Y www.school-
ApO3OGHIED collection.edu.ru
@denepanbHbIN LIEHTP
79 LluTonoruueckue OCHOBBI IUTHOPUIHOTO U(PPOBBIX

CKpELIUBaHUs

00pazoBaTeIbHBIX PECYPCOB
www.fcior.edu.ru




Pocculickas 351eKTpOHHAsA

80 CuensieHHoe HaclleI0BaHUe IIPU3HAKOB mxoua resh.edu.ru
Poccuiickas snexkrpoHHast
81 XpoMOCOMHas TeOpusl HACIEICTBEHHOCTH mxona resh.edu.ru
Pocculickas 351eKTpOHHAsA
82 l'enernka mona mikosta resh.edu.ru
Pocculickas 351eKTpOHHas
83 I'eHOTHII KaK IIETIOCTHAS cCUCTEMA mxouna resh.edu.ru
84 I'eneTrueckuil KOHTPOJIb PA3BUTHUS Pocculickas SMEXTPOHHAA
pacTeHuil, ’KUBOTHBIX U YEIOBEKa wixora resh.edu.ru
85 N3meHunBOCTh IPU3HAKOB. Buabl Pocemiickas aneKTpoHHAA
H3MEHUMBOCTI mkoJa resh.edu.ru
Pocculickas 35eKTpoHHAs
86 MonudukaionHas H3MEHYHBOCTb mkona resh.edu.ru
BapuaunoHHslii ps v BapyalOHHAs denepanbHbIi LHEHTP
kpuBasi. JlaboparopHas pabota U(POBBIX 00pa30BaATENbHBIX
g7 «MccrnenoBanue 3aKOHOMEPHOCTEN 05 pecypcoB www.fcior.edu.ru
MOIU(PHUKAITIOHHON U3MEHUYHUBOCTH. '
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBOIN»
denepanbHbIN HEHTP
88 I'enoTunmyeckast U3MEHUYNBOCTD. POBBIX 0OPA30BATEIBHBIX

KoMOunatuBHast N3MEHYHUBOCTD

pecypco www.fcior.edu.ru




MyrTarmonHasi ”3MEHUHUBOCTb.
[IpakTrueckas padora «MyTanuu y

®enepanbHbIA LEHTP
u(ppoBEIX 00Pa30BATEIHHBIX

89 0.5 .
Ipo30¢uibl (Ha TOTOBBIX pecypcos www.fcior.edu.ru
MUKpOTpenaparax)»

®enepanbHbIA LEHTP

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoIiecca. LPOBBIX 0OGPA30BATEIBHBIX

DNUTreHETHKA U YIIUT€HOMUKA pecypcoB www.fcior.edu.ru
Enunas komnekuus
U (POBBIX

I'eneruka yenoBeka. [IpakTudeckas pabora Pp

91 . 0.5 00pa30BaTeIbHBIX PECYPCOB

«CocTraBieHUe U aHAITH3 POIOCIIOBHOI
www.school-
collection.edu.ru
denepanbHbIi LHEHTP
92 MeTo bl MEUITMHCKOM TEHETUKHU LHppOBELIX 06p 430BATCIIBHBIX
pecypco www.fcior.edu.ru
3HaueHNe METUIIMHCKON TeHETUKH B DenepanbHbIii LIEHTP

93 MIPEIOTBPALICHUH M JICYCHUN TeHETUICCKUX I QPOBHIX 06pa30_BaTem’HHX
3a60ICBAHITH JEIOBEKA pecypcoB www.fcior.edu.ru
OCHOBHBIE TIOHSATHS CEJICKIIHH. denepanbHbIA LIEHTP

04 Jlaboparopnas pabota «3ydenue copToB 05 (POBBIX 00pa30BATENBHBIX
KYJIbTYPHBIX PACTCHHH U IOPOJI JOMAITHUX ' pecypco www.fcior.edu.ru
KUBOTHBIX)

MeTo/IbI CeNeKITMOHHON paOOTHI. DenepanbHLIA LEHTP

95 JlaGopatopHnas padora «3yueHre MeTo10B LHppOBLIX 06p a30BATCIIBHBIX
CENEKIIHHI PACTEHHID pecypcoB www.fcior.edu.ru

96 JlocTuKeHHsI CeTICKIIUU PaCTEHUHN U Enunast komnexmust




*HUBOTHBIX. [IpakTHyeckas pabora
«IIpuBUBKa pacTeHU»

U POBBIX
00pa3oBaTeNbHBIX PECYPCOB
www.school-
collection.edu.ru

CoxpaHeHue, U3y4eHHUE U UCTI0JIb30BaHUE

®enepanbHbIA LEHTP
(pPOBBIX 00pa30BATEIBHBIX

97 1
TEHETHIECKUX PECYPCOB pecypcos www.fcior.edu.ru
buorexHonorus kKak Hayka 1 OTpacib PeneparbHEIH LEHTP
98 npousBojacTBa. [IpakTuueckas padora 1 1 ppoBHIX OGpaSO_BaTeHBHHX
«M3yueHne 0ObEKTOB OMOTEXHOIOTUN pecypeos feior.edu.ru
®denepanbHbIA HEHTP
99 OcHOBHBIE HAaIIPABJICHUS CUHTETUUECKON 1 U (PPOBBIX 06pa30-BaTeJII)HI)IX
ouonorun pecypcoB www.fcior.edu.ru
denepanbHbIN LIEHTP
100 XpOMOCOMHAs ¥ TeHHAs HHKEHEPUs 1 I GpoBLIX 00p A30BATCILHBIX
pecypcos www.fcior.edu.ru
denepanbHbIN HEHTP
101 MenumuacKkue OMOTEXHOIOTUN 1 LHGPOBBIX 06pa39BaTeHBHHX
pecypco www.fcior.edu.ru
denepanbHbIN HEHTP
102 PesepBHelii ypok. [loBropenue, 00606menue, 1 1H(PPOBHIX 00PA30BATENLHBIX
CHCTeMaTH3allHs 3HAHUI pecypcos www.fcior.edu.ru
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 10




11 KIIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoTsbI
Poccuiickas anexkTpoHHas mKoia

1 OpomonronHas teopus Y. Jlapsuna 1 resh.edu.ru

JIBUDKYIITHE CHTB DBOIOMIH BHIOB 110 Y. Poccwuiickas a5ieKTpoHHAS 1ITKOJIA
2 1 resh.edu.ru

JapBuny
3 Bbopn0Oa 3a cyiiecTBoBaHME, €CTECTBEHHBIN 1 Pocculickast dmeKTponHas MKONA

Y UCKYCCTBEHHBII 0TOOD resh.edu.ru

dopMUpOBaHUE CHHTETUYECKOU TEOpUHr Poccniickas MEKTpoHHas KON
4 1 resh.edu.ru

IBOJTIOIIAH
: DTaIbI 3BOTIOMHOHHOTO TPOIECCa: . Poccwuiickas a5ieKTpoHHAS 1ITKOJIA

MUKPO3BOJTIOIUS M MAKPOIBOJOIIUS resh.edu.ru

TTOMySIHs — HIEMEHTAPHAS ¢HHHAIA Poccwuiickast anekTpoHHas 1IKOJIA
6 1 resh.edu.ru

ABOJTIOIINH

3aK0H reHEeTHYECKOTo paBHOBecHs JIx.

. Enunas komteknus mudpoBbIX

Xapnau, B. BaiinOepra. JlabopaTopHas
7 1 0.5 00pa3oBaTeNbHBIX PECYPCOB

pabota «BBIsSBICHHE H3MEHIUBOCTH Y .

_ www.school-collection.edu.ru

0co0el 0OIHOT'O BHIA)

8 DnemMeHTapHbIe (HaKTOPHI IBOIIOLIUN 1 Poccwuiickast aneKTpoHHas IITIKOJIA




D¢ dexrt ocnoBarens. dpdexr

resh.edu.ru

Poccuiickas anekTpoHHas mKoiIa

9
OYTBLJIOYHOTO TOPJIBIIIKA resh.edu.ru
Murpauus. V30/1s1iH Tomysmit: Poccuiickas anekTpoHHas mKoiIa
10 ' ' resh.edu.ru
reorpaduyeckas, OMoIorndecKas e
11 EcTecTBeHHbII 0TOOp — HanpaBIISIOLIUI Poccmiickas JNeKTPOHHAA IIKONA
(haKTOp IBOTHOIHH resh.edu.ru
Poccuiickas anekTpoHHas IKoJa
12 [TosoBoit oTOOP resh.edu.ru
[Ipucnoco0aeHHOCTh OPTaHU3MOB KaK Poccwuiickast anekTpoHHas 1IKOJIa
p P |y
e3yJabTaT MUKPOABOJIIOIHH. JlabopaTopHas resh.edu.ru
13 pesy. P paTop 05
pabora «3yuenue apomopdo30B 1 '
UM0aJaNTAlMN Y PACTEHUHN U )KUBOTHBIX»
[Tpumeps! npucnocobIeHU Y OpraHu3MOB:
Mopdonoruueckue, GU3NOIOTHYECKHE, B o
JHAsT KOJUTEKIUS [IU(PPOBBIX
OMOXHUMHYECKHE, IOBEIECHUYECKHE. P
14 0.5 00pa3oBaTeNbHBIX PECYPCOB
JlabopaTopHas pabota «IIpucnocobnenns .
www.school-collection.edu.ru
OpPTaHHU3MOB M UX OTHOCHTEIbHAS
11e7IECO00Pa3HOCTH)»
Bun, ero kputepuu u CTpyKTypa.
Poccuiickas anekTpoHHas MIKoiIa
15 JlabopaTtopHas pabota «CpaBHEHHE BUIOB 0.5 resh.edu.ru P
10 MOP(OTOTHYECKOMY KPUTEPHIO) R
®denepanbHbIi HEHTP HU(PPOBHIX
16 CrpykTypa BHIa 00pa3oBaTeNbHBIX PECYPCOB

www.fcior.edu.ru




Bupnoobpa3oBanue kak pe3yabTaT

DenepanbHbIi HEHTP HU(PPOBHIX
00pa3oBaTeNbHBIX PECYPCOB

17
MHKPO3BOJIIOIHNN www.fcior.edu.ru
denepanbHBIN HEHTP MUPPOBBIX
18 CBs13b MUKPO3BOJIIOLIMM U 3HUIEMUOIOTUN 06p330B_aTem’HHX pecypeos
www.fcior.edu.ru
®denepanbHbIi HEHTP MH(POBBIX
19 Maxpossomronus. [Taneonronornueckue 06pa30BATEIBHBIX PECYPCOB
MCTOABI U3Y4YCHUA 3BOJIIOIUN www.fcior.edu.ru
20 buoreorpaduyeckue MeToabl U3ydeHuUs Poccniickast dmeKTpoHHas MKONA
YBOJIOLIN resh.edu.ru
OMOpPHUOIOrHYECKHUE U CPAaBHUTEIBHO- Poccniickas 251eKTpOHHAs KO
21 MOP(OIIOTUYECKHE METO bl U3yICHUS resh.edu.ru
3BOJIIOLIMU
MonekynsapHO-TeHeTUYECKHE, denepanbHbli LEHTP UMPPOBLIX
22 OMOXMMHYECKHE U MAaTEeMaTUYECKUE 06pa30B_aTeHLHHX pecypeos
METO/bl U3yUYEHUS SBOTIOLUU www.feior.edu.ru
®denepalibHbIN LEHTP HU(PPOBBIX
23 OO01mure 3aKOHOMEPHOCTH BOJTFOIIHH 06p330B-aTeJ'II>HI)IX pecypcos
www.fcior.edu.ru
®denepanbHbIi HEHTP HU(PPOBHIX
24 AnantuBHas paguanus. HepaBHOMEpHOCTh 06pa30BaTEIBHBIX PECYPCOB
TEMIIOB SBOJIOIUH www.fcior.edu.ru
25 Hay4nble THTIOTE3BI MPOUCXOKIACHUS ®denepanbHBIN HEHTP MUPPOBHIX




JKA3HU Ha 3emiie

,HOHay‘IHLIe IMPEACTABICHUA O 3apOKACHUN

00pa3oBaTeNbHBIX PECYPCOB
www.fcior.edu.ru

Poccuiickas snekTpoHHas 1IKojia

26 - resh.edu.ru

OCHOBHBIE 3TaIbl HEOPTaHUYECKOM Poccnlickas SMEKTPOHHAs KON
27 N— resh.edu.ru

Poccuiickas anexkTpoHHas mKoia

28 ['unoTessl 3apOXKIEHUS KUZHH resh.edu.ru

Hctopus 3emiu 1 METOIbI €€ H3yUYCHUSI. E o

JMHAsT KOJUICKIHS TU(PPOBBIX

Jlaboparopnas pabota «/3ydyenue u P
29 0.5 00pa3oBaTeNbHBIX PECYPCOB

OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX .

www.school-collection.edu.ru

OpPTaHU3MOBY

HauanbHele 3Tars! opraHn4eckon Poccuiickast aMeKTpoHHAs KON
30 S BOTIOLHH resh.edu.ru

Poccwuiickas anekTpoHHas IKOJIa

31 OBOJIIONHMSA SYKapHOT resh.edu.ru

OCHOBHBIE 3Tanbl YBOJIOLHA Poccuiickas anekTpoHHas MIKoiIa
39 pacturenbHoro Mupa. [IpakTudeckas 05 resh.edu.ru

pabora «3ydeHue ocobeHHOCTEM '

CTPOCHHS PACTCHHI Pa3HBIX OTIEIOB)»

OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO Poccuiickas SEKTPOHHas KON
33 Mupa resh.edu.ru
34 DBOJIOLMS KUBOTHBIX. [IpakTrueckas 05 ®denepanbHbBIN HEHTP MUPPOBHIX

pabota «3ydenne ocoOeHHOCTEH

00pa3oBaTeNbHBIX PECYPCOB




CTPOCHUS TO3BOHOYHBIX ) XUBOTHBIX»

PazBuTue xu3Hu Ha 3emJie 10 3paMm U

www.fcior.edu.ru

®denepanbHBIN HEHTP MUPPOBHIX
00pa3oBaTeNbHBIX PECYPCOB

35
nepuoaam www.fcior.edu.ru
DenepanbHbIi HEHTP HU(PPOBHIX
36 MaccosBrlie BbIMHUPAHUSA — DKOJIOTHYCCKHUC 06pa30BaTeJII>HI>IX pecypcoB
KPHU3HUCHI IPOLLIOTO www.fcior.edu.ru
denepanbHBIN HEHTP MUPPOBBIX
37 CoBpeMeHHBIN IKOTOTUYECKUN KPU3HUC, €T0 006pa30BaTENbHBIX PECYPCOB
0COOEHHOCTH www.fcior.edu.ru
®denepanbHbIi HEHTp HU(POBHIX
38 CoBpeMeHHast cucTeMa OpraHu4ecKoro 06pa3oBaTeNbHBIX PECYPCOB
[POLIIOTo www.fcior.edu.ru
®denepalibHbIN LEHTP HUPPOBBIX
39 OCHOBHBIE CUCTEMATHYECKHE TPYIIIbI O6pa3OBaTeHLHBIX pecypcoB
OpraHN3MOB www.fcior.edu.ru
Poccuiickast 3eKTpOHHas 1IKOJIa
40 AHTpPONOJIOTHS] — HayKa O YeJIOBEKe resh.edu.ru
PasBiTHE MPe/ICTABICHHI 0 Poccuiickast 2IeKTpOHHAS IIKOJIa
41 resh.edu.ru
MIPOUCXOXKACHUH YeTTOBEKA
Mecto yenoBeka B CHCTEME OPraHUYECKOTO Enunas komiekuust nudpoBbIx
42 mupa. JlaboparopHas padora «3yueHnue 0.5 00pa3oBaTeNbHBIX PECYPCOB

0CcOOEHHOCTEH CTPOCHHUS CKeJleTa YellOBeKa,

www.school-collection.edu.ru




CBA3AaHHLIX C IMPAMOXOXKICHUCM

Poccuiickas anekTpoHHas mKoia

43 JIBHXKYILIE CUIIBI aHTPOIIOI€HE3a resh.edu.ru
CooTHoIIeHne OMOJIOTHYECKUX U Poccnlickas SMEKTPOHHAs KON
44 resh.edu.ru
COLIMANIBHBIX (PAKTOPOB B aHTPOTIOTCHE3E
Poccuiickas 351eKTpoHHAs IKOJIA
45 OcCHOBHBIE CTaJJIM aHTPOIIOTE€HE3A resh.edu.ru
Poccuiickas 351eKTpoHHas IIKOJIA
46 [TaneoreneTuka v najgeoreHOMHUKa resh.edu.ru
Poccuiickas anexkTpoHHas mKoia
47 OBOJIIOLUSL COBPEMEHHOTO YEJIOBEKA resh.edu.ru
UYenoseueckue packl. [Ipaktudeckas padbora DenepanbHbli LEHTP UMPPOBBIX
48 «M3ydeHne 3K0JIOTMUECKUX alalTalui 0.5 06pa30B_aTeHLHLIX pecypcos
HeTOBEKAY www.fcior.edu.ru
®denepalibHbIN LEHTP HU(PPOBBIX
49 MexauctumIuHapHbIe METO/IBI 00pa3oBaTeNIbHBIX PECYPCOB
AHTPOTIOJIOTUH www.fcior.edu.ru
®denepalibHbIN LEHTP HU(PPOBBIX
50 3apokJIeHUE U pa3BUTHE IKOJIOTUU 06pa3OB_aTeHBHHX pecypeos
www.fcior.edu.ru
Mertoap! skonoruu. Jlabopatopnas padora PenepanbHbIi HEHTP HHPPOBLIX
51 «3yueHne METOA0B IKOJOTHUECKUX 0.5 0bpasoBaTeNbHBIX PecypeoB

HUCCIIEJOBAaHUI»

www.fcior.edu.ru




3HaueHne YKOIOrNYECKUX 3HAHUU IS

Poccuiickas snexkTpoHHas mKoia

52
- resh.edu.ru
Poccuiickas 35eKTpOHHas IKOJa
53 Okosoruyeckue GpakTopsl resh.edu.ru
Abnortnueckue GakTopsl. CBeT Kak
. Enunast komutekmus mudpoBbIx
sKosorudeckuii paxrop. JlaboparopHas
54 . 0.5 00pa3oBaTeNbHBIX PECYPCOB
pabota «BpIsBICHNE TPUCTIOCOOICHUIA .
www.school-collection.edu.ru
OPTaHU3MOB K BIIMSTHUIO CBETA
Abunortnyeckue gakropsl. TemmnepaTypa Kak Poccuiickas anekTpoHHas IKoJa
55 sKostoruueckuii paxrop. JlaboparopHas 05 resh.edu.ru
pabota «BpIsBICHNE TPUCTIOCOOICHHIA '
OPTaHHU3MOB K BIIHSIHHIO TEMIIEPATYPHD
Abunotnyeckue dakTopbl. BnaxkHOCTh Kak Poccwuiickas anekTpoHHas IKOJIa
56 skosornueckuit pakrop. JlabopaTtopHas 05 resh.edu.ru
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»
Poccwuiickas anekTpoHHas 1IKOJIa
57 Cpenpl 0OMTaHUS OPraHU3MOB resh.edu.ru
Poccuiickast anekTpoHHas MIKoiIa
58 buonornyeckue puTMsl resh.edu.ru
Poccuiickast anekTpoHHas MIKoiIa
59 JKusgenurie (i)OpMBI OpTraHu3MOB resh.edu.ru
Poccwuiickas anekTpoHHAs 1IKOJIA
60 buoTtuyeckue Gpakropbl resh.edu.ru
61 3HaueHre OMOTUYECKUX B3aNMOIEUCTBUM Poccuiickast 2IeKTpOHHAS MIKOJIa




JUTSL CYIIIECTBOBAHUSI OPTaHU3MOB B CpeJie
oOuTaHus

resh.edu.ru

DKOJIOTHYECKHE XapaKTECPUCTUKHU

Poccuiickas snexkTpoHHas mKona

62
TOMYISIHH resh.edu.ru
OcHOBHbIE NIOKA3aTENN NOMYJIALNHN: Enunas xomnekuus nugpoBbIx
63 YHCIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U 00pa3oBaTeNbHBIX PECYPCOB
0JI0Bast CTPYKTypa www.school-collection.edu.ru
OcHOBHBbIE IOKA3aTENIN NOIMYJISALIUN: .
64 Poccuiickas a5ekTpoHHas HIKoJIa
0KJJa€MOCTh, IPUPOCT, TEMII POCTa
P > PHPOCT, poeta, resh.edu.ru
CMCPTHOCTH, MUI'PALIUA
®enepalibHbII LEHTP HU(PPOBBIX
65 DKoJoru4eckasi CTpyKTypa nonyJssiuu 06pa3OB-aT€JII>HI>IX pecypcoB
www.fcior.edu.ru
®denepalibHbIN LEHTP HU(PPOBBIX
66 JInHaMuKa TONYJISIIAN U €€ PeryIsus 06pa3OB_aTeHLHHX pecypeos
www.fcior.edu.ru
®denepanbHbIi LEHTp HU(POBHIX
67 KpuBbie pocTa 4MCI€HHOCTH NOMYJIALINH. 06pa3soBaTEIbHBIX PECYPCOB
Kpusbie BbiiBaHM www.fcior.edu.ru
Dkonorudeckas HuImAa Buaa. JlabopaTopHas DenepanbHblit UEHTP HHPPOBLIX
68 pa6ora «[IpucrocoOIeHNs ceMsIH pacTeHH il 0.5 06pa3OB_aTem’HHX pecypeos
K PACCENEHHIO» www.fcior.edu.ru
Poccuiickas a5ekTpoHHas MIKOJIa
69 Bun xak cucreMa momynsiuii resh.edu.ru
70 3aKOHOMEPHOCTH MOBEJICHHUS U MUTpaIAid Poccuiickas anekTpoHHas MIKoiIa




KHUBOTHBIX

resh.edu.ru

Poccuiickas anekTpoHHas mKoiIa

71 Co00111€CTBO OpPraHu3MOB — OHOIICHO3 resh.edu.ru
Poccuiickas anekTpoHHas mKoiIa

72 DKocucTemMa Kak OTKpbITasi cucTeMa resh.edu.ru
. KpYroBOPOT BEIECT H OTOK SHEPTHH B Poccuiickast 2eKTpOHHAS IIKOJIA

SKOCHCTEME resh.edu.ru
Poccuiickas anekTpoHHas IKoJa

74 OcHOBHBIE TOKA3aTEIU IKOCUCTEMBI resh.edu.ru
Poccwuiickast anekTpoHHas 1IKOJIa

75 DKOJIOTUYECKUE TUPAMU/IBI resh.edu.ru
Poccuiickas anexkTpoHHas mKoia

76 N3menenns cooOIecTB — CyKIIECCHHI resh.edu.ru
77 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI Poccuiickas SIeKTpOHHA IIKONA

03€p U peK. DKOCUCTEMBI MOPEU U OKEAHOB resh.edu.ru
78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI Poceuiickas o1eKTpOHHas KOs

TYHJp, JIECOB, CTEIEH, MYCTHIHb resh.edu.ru
Poccuiickas anexkTpoHHas MIKoiIa

79 AHTPOTIOTEHHBIE YKOCUCTEMBI resh.edu.ru
Ypb6oskocucremsl. [IpakTnueckas pabora Poccuiickas SIEKTpOHHAR HIKOA

80 0.5 resh.edu.ru

«3yuenne u onrcanue ypoosKOCUCTEMBI»




3aKOHOMEPHOCTH (HOPMUPOBAHHS

Enunast komutekmus mudpoBbIx

81 OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B 00pa30oBaTeNbHBIX PECYPCOB
HKOCHCTEMAxX www.school-collection.edu.ru
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN Poccuiickas 351eKTpOHHAs IIKOJIA

82 Pa3HbIX TUIIOB Ha CyOOPTaHU3MEHHOM, resh.edu.ru
OpPraHU3MEHHOM, HOMYJIALIMOHHOM U
KOCUCTEMHOM YPOBHSIX
Buocdepa — oblerianerapHas 060104ka Poceniickast 51eKTpOHHAS LIKOJIA

53 3emimn resh.edu.ru

Poccuiickas anexkTpoHHas mKoia

84 VYuenue B. U. Bepnanckoro o 6uocdepe resh.edu.ru
3aKOHOMEPHOCTH CYIIECTBOBAHMS Poccuiickas a51eKTpoHHas MIKOJIa

85 Guochepst resh.edu.ru
KpyroBOpOTHI BEIIECTB H Poccuiickas anekTpoHHas mKoiIa

86
OMOreOXMMHYECKHUE [IUKIIbI resh.edu.ru
3oHaneHOCTE 6Hochepsl. OCHOBHBIE GHOMEI Poceuiickas o1eKTPOHHA LIKOI

87 cymmm resh.edu.ru

®denepanbHbIi HEHTP HU(PPOBHIX
88 YcroitunBocTh 6uOCheps 06pasoBaTeNbHBIX PECYPCOB

www.fcior.edu.ru

®denepalibHbIN LEHTP HU(PPOBBIX

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUIHHBI 06p330B.aTeJ'H>HI)IX pecypcos

www.fcior.edu.ru

90 BoszeiicTBue uenoBeka Ha buochepy denepanbHbIi HEHTP HU(PPOBHIX




AHTpPOIIOr€HHOE BO3JICHCTBUE Ha

00pa3oBaTeNbHBIX PECYPCOB
www.fcior.edu.ru

®denepanbHBIN HEHTP MUPPOBBIX
00pa3oBaTeNbHbIX PECYPCOB

91 . .
PaCTUTENbHBIN U KUBOTHBIH MUD www.fcior.edu.ru
®denepanbHbIi HEHTP MH(POBBIX
92 OXpaHa MpHpOIHI 00pa30BaTeNbHbIX PECYPCOB
www.fcior.edu.ru
®enepanbHbIA HEHTP HUPPOBBIX
93 OCHOBHBIE IPUHIIUTIBI YCTOHYHBOTO 06pa30BaTeNbHBIX PECYPCOB
Pa3BHUTHUS YEIOBEYECTBA U IPUPOIBI www._fcior.edu.ru
PalmoHanbHoe MPUPOIOOIb30BaAHUE U DenepanbHbii HEHTp MHPPOBBIX
94 coXpaHeHHe OMOJIOTHYECKOTO 06pa3OB-aTeJ'II>HI>IX pecypcoB
pasHooGpasms 3emimi www.fcior.edu.ru
06001menue 10 TeMe «MHKPOIBOJIOLHMS U Poceniickast 51€KTpOHHAS LIKOIA
95 5 resh.edu.ru
€€ pe3yNbTaThl» S
O6001meHre 110 TeMe «MaKpO3BOIIOLHS U Poccutickas 51eKTpoHHAs MKOJIA
96 : resh.edu.ru
e€ pe3yNIbTaThl» S
o7 O6o6mienue 1o Teme «IIpoucxokaeHue U Poceuiickas o1eKTPOHHA IKOI
pPa3BUTHE )KU3HU HA 3eMIIE» resh.edu.ru
O60o6m1enne o Teme «IIponcxoxIeHne Poccniickas 57eKTpoHHAs IIKOITA
98 resh.edu.ru
YeJIOBEKa — aHTPOIIOTEHE3) D
99 Oo6o0061eHne 1o TemMe «IKOJIOT s — HayKa O Poccuiickast 3neKTpoHHAs MIKOJIa




B3aMUMOOTHOLICHUAX OPTraHU3MOB»

resh.edu.ru

O606m1eHne o Teme «OpraHu3Mbl U cpeaa

Enunas komtekius nudpoBbIx

100 1 00pa3oBaTeNbHBIX PECYPCOB
O0OUTaHMSD) )
www.school-collection.edu.ru
®denepanbHbIN HEHTP MUPPOBHIX
101 O606meHI/Ee 10 TeMe «DKOJIOTHS BUJIOB U 1 06p330B.aTeJ'IBHBIX pecypcos
TOIY IS www.fcior.edu.ru
®denepanbHbIA HEHTP MH(POBBIX
102 O6006wenne no Teme «buocpepa — 1 00pa3oBaTeNbHBIX PECYPCOB
rio0abHas SKOCHCTEMa» www.fcior.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. TepemoB.A.B., IlerpocoBa P.A. YueO6nuk. buonorus 10-11 xnacc (YriayOiaeHHBIN YPOBEHB).

Mockaa: IIpocuemenue. 2000.
METOINYECKHUE MATEPHUAJIBI JIJIA YUUTEJIA

1. ®enepanbHas pabodas mporpaMMa cpeiHero oomiero oopasoBanus. bruosorust (yriryOJIeHHBIH
ypoBeHb). Mocksa. 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Enunast koyutekuus nupoBbIX 00pa3oBaTelbHbIX pecypcoB WwWw.school-collection.edu.ru

2. Poccuiickast anekTponHas mkosa resh.edu.ru

3. denepanbHbIi HEHTP UGPOBBIX 00pa3oBaTeNIbHBIX pecypcoB WwWw.fcior.edu.ru


http://www.school-collection.edu.ru/




