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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
YpOBHE cpeaHero obmero obpazoBanmsi pa3paboTaHa Ha ocHOBe DeaepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepalibHOil pabodeil mporpaMMbl BOCTIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MIPU3BaHBl OOCCICYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHUPOBAH Ha
MIPUOPUTETHOE pEIIeHNUE 00pa30BaTEIbHBIX, BOCHHUTATCIBHBIX H Pa3BHUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIULIMHOW, YKOJIOTUEU, TICUXO0JIOTUEN, CIOPTOM WJIM BOEHHBIM JI€JIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriyOiaéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpPHpPOBAaHHME TIO pa3jieliaM ¢ TeMaM, paclpeesieHne Mo Kjaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH TMPUHINAI TPEEMCTBEHHOCTH C HW3YYCHHUEM OWOJIOTMM Ha YypOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OPHUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PCHUS,
AKOJIOTMYECKOTO MBIIIJICHUSI, TPEACTaBIEHUM O 370pOBOM oOpas3e >KW3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAINpPeJAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHUS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOW  JIE€SITEIIbHOCTH
OOy4JaromMXcsi MO OCBOCHHIO COJEPKAHUS OMOJOTWYECKOTO O0Opa3oBaHHUS Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpeaHEro o0Iero oopa3zoBaHuUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOTHH, SBOJTIOLIUOHHOIO YYEHHUS U SKOJIOTHH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYalOLIMXCS K MOCIEAYIOIIEMY IOJIY4YEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHUS COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
pacliMpeHbl U YrIyOsieHbl OWOJOTMYECKHME 3HAHHUS O PACTEHHSX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HMHTErpanusi OMOJIOTMYECKUMX 3HAHHWM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpenmery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 93BOJIOLMOHHBIN MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOrMM, SMOpPUOJIOTUH U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHATOMMH, (PU3NOJIOTHH YETIOBEKA.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00€CEUUTh  OCBOCHHE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJI€H, IPUHIIUIIOB U MPaBUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIIETKHU, OpraHu3Ma, IOy,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JOCTUXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHUM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuala B COAEPKaHUM MPOrPaMMBbl
1o OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAHOBJIEHUS U Pa3BUTUS
TOM uinu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIEM.

Lenb n3yuenus yueOnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMH O  CTPYKTYpHO-(YHKIMOHAIbHOMN



OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHON JAESITENbHOCTH, CBSI3aHHOW C OuoJoTMel, Wi K BBIOODY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOEHHUE OOYYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONYJIALHMS, BU, OMOTeOLEeH03, Onocdepa); O BHIJAIOMINXCA OTKPBITHIX
¥ COBPEMEHHBIX MCCIIEOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMHU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKH U
CeJICKUMH, OWOTEXHOJIOTUM M CHUHTETUYECKOHM OWOJIOrMH, MaJE€OHTOJOTHUH,
DKOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTopun W B mpupose (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJICHHE OOYyYarOUIMMUCS YMEHHUSIMHU: CaMOCTOSTEIbHO  HaXOJUTh,
aHAJIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TOJIb30BATHCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMUYECKHUMHU M  HKOJIOTHYECKUMU
npobiieMaMy 4YeJIOBEYECTBA; OLEHUBATH IOCIEICTBUS CBOEH AESITENBHOCTH IO
OTHOIIICHUIO K OKpYXKalIleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodritakTHKA WHGEKITMOHHBIX 3a00J€BaHNl, TIPaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOM KU3HENESITEIHOCTH B UPE3BBIYANHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTeph30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE Yy 00y4arOUIMXCsl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B TMPOIECCe 3HAKOMCTBA C BBIJAIONIMMUCS OTKPBHITUSIMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHHSI AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHUM, pelieHrs] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBaHUS OMOJIOTUYECKUX
O0OBEKTOB U MPOLIECCOB;

BOCIHUTAHHUE y 00YYaIOIIMXCS [IEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (HOPMUPOBAHNUE 3KOJIOTUUYECKOH,



TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEIACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuobpeTreHrue  OOyYaroIMIMMHCS ~ KOMIIETEHTHOCTH B pallMOHAIBEHOM
IPUPOAOIIOIL30BaHUN (COONIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETLHOCTH B YPE3BBIYANHBIX CHUTYaIHsIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/laHME€  YCJIOBMM  JUIsI  OCO3HAHHOTO  BbIOOpa  OOyyarolUMUCs
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NoCJIeayIoIeEMy TPO(ECCHOHATBHOMY CaMOOIPEAECICHUIO, B COOTBETCTBHH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE CpeaHero oo1mero oopa3osanus, cocrtabisser 102 waca: B 10 xiracce — 102
yaca (3 Jaca B HEJIEINIO).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(pUKU €ro COJAep KaHWs U HaNpaBIEHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsX CpPEIHEro
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4YaronMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENESETCS y4YWUTEeJIeM Ha OCHOBE HMEIOIIMXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast Ouoyiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosoruei. 3HaueHUe OWOJIOTHUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apgeut, I'. Mengens, B. 1. Bepnaackuii, U. I1. I1anos, 1. 1. Meunnkos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IInanupoBanme »skcnepumenta. IloctaHoBka wu
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYECHHUS )KUBOM ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHaJIbHAS e€QuHULA >kuBoro. Kcropus
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, 31eKTpodope3, METO] MEYEHBIX aTOMOB, AU(epeHInanbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

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

IIpakTuueckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINS, peareHTa, y4acTHE B CTPYKTYpPHpPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH CcTpoeHHssT H  (U3MKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpans. MectoHaxoxaeHue u ouonornueckue Gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKky, RPOMeoMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CcmpyKmypbol U OYHKYull OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONEKYL U UX HENPUPOOHLIX AHANO208.

JleMoHCTpauumn

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

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

Tabnuuel u cxembl: «lleproguueckass TabMWIIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBooBy», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

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

Tema 5. CTtpoenne u yHKIUN 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 AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3us, obneruénnas audQys3us), aKTUBHBINA (MEPBUYHBIA U BTOPUYHBIN
aKTUBHBIK TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Hutomna3ma. [uto3one. LluTtockener. [IBmxenne nurormiazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. Cunte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoorcu. Copmuposka benxkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIIMM MHUTOXOHApPUN u Tuiactun. llepBudHble,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIICUHbIE  KIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvle denxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpOMaTHUHA — THUCTOHBI. /Jlunamuka s0epHol o06oa0uku 6 mumose. Aoephbiil
MpaHcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOW  KieTkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

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

JlaGopaTtopnass pabora «l3ydyeHue CTpOEHHSI KJIETOK Pa3IUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

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

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tporieccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OETKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas daszpl. Pomoodvixanue, Cs., Cq. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nudHbX (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIME OaKTepuH, >Kene300aKTepuu, CcepoOaKTepuu, BOJOPOAHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouosorndeckoro okucieHus. [{ukmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



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

JleMoHCTpanun

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

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

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

JlabopaTtopnass paGora «/3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacaeACTBEHHOW MHGOpPMAIUK. | eHETHYEeCKUA
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmaTpuunbeli cuHTe3 PHK. IlpuHnmmnsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptseix PHK B 6nocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb 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). Monexynapuvie mexanusmvl 3KCNpeccut 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTBHIX U CJIOXKHBIX BHPYCOB, PETPOBHUPYCOB, OakTepuoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsie 3a00eBaHus 4enoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHpIe M MEAUIIMHCKHE TTPOOTIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexnonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbuos, /. . BaHOBCKUI.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0eHHOCTH TMPOIIecCOB, MpPOTEKalIMX B uHTepdase. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuoibl UHTEpGa3bl.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAIIIECIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenne xmerkn — wmutTo3. CTaguy MHUTO3a W MPOUCXOIAIIME B HUX

npoueccel. Tunbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HadyeHUe
MHUTO3A.

Perynsinuss MUTOTHYECKOTO IMKIIA KJIETKH. [IporpamMmmupyemasi KieTouHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

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

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpelIka JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

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

Tema 9. Crpoenue u GyHKUMHM OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, Apyrue NpoTUcThl. KoIOHUAbHBIE OPTaHU3MBI.



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

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAsi, IPOBOJMAIIAsl, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpPOEHHS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPTraHOB U CUCTEM OPIaHOB.

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

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMH. lIutaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHble kenesbl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHass cucrtemMa M €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beinenenue y opranu3mMoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoOKpaTtutenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIECIUTENBHOW cUCTEMaMU. Brienenue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOU 3aUThl. DUTOHIUABI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKTUBHOro ummyHutera (I1. Dpnux, @. M.
bepner, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte uM  perymsiqus 'y OpraHusmoB. Pazmpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxuMocTe © peryisamus y
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYECHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX »HBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBsA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ unoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pactenuit», «KopHeBbie cuctembry, «CTpoeHue CTeOIsD,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEJIET 4YeOBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutenbHas cuctema», «IHIOKPUHHAS cucTeMa», «CTpOEHHE MBIIIIBD,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkwm», «HepBHas — cucrema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApPaThl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIpENapaTbl TKAaHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyaoBaHUE I JEMOHCTPAIMH TOYBEHHOTO W BO3IYIIHOTO MUTAHUS PACTECHUH,
pacIIeTuIeHus KpaxMaiia U OelIKOB Mo/ IeicTBHEM (epMEHTOB, 00OPYAOBAHHE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW pacCTCHHIN.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  0ecronoro  pa3MHOXKEHHS:  MOYKOBaHUE,  CIIOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3a. [loBenenue xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii cMbICI
Me€Ho3a M IIOJIOBOTO Tporecca. Meno3 M €ro MeCTO B JKU3HEHHOM IHKJIC
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue ¥ pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

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

NuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Moppocenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghocenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHAbHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButue xuBoTHBIX. llocTaomOpuonanbhblii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOE€ 3HAYEHHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIUU POCTA JKUBOTHBIX M YesioBeka. CTaauu MocTIMOPHOHATHHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJe pacTeHuil. (OOpa3oBanume crop B TMporecce Mehosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX 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
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANUEKIETKH U criepMaTo3onia», «OCHOBHbIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KW3HEHHBIA  HKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

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

IIpakTuyeckass padora «BrpisiBieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabGopaTopHasi padora «CTpoeHre OpraHOB pa3MHOKEHHUSI BBICIIIUX PACTCHUI.
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOI'NN HA YPOBHE CPEJHEI'O OBILIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOrpaMM  CpeIHEro o0Imero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType NMUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIIEAYIOIIME COCTABJISIONIME: OCO3HAHME 00YYalolUMUCA POCCUMCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaAMOPa3BUTHIO, CAMOCTOATEIIbHOCTH
U CaMOOIPENENCHUIO, Haauyue Mmomusayuu K OOy4EeHHIO  OHMOJIOTHH,



yeleHanpaesienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TpaAuIUid pa3BUTUS OHOJIOTMYECKOTO
3HAHWUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH
JIESITEILHOCTH [IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue  NpasoCO3HAHUS  DKOJIOTHYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MIPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B E€IUHCTBE Y4YeOHOW M BOCHHUTATEIBLHON JEATEILHOCTH B COOTBETCTBUHM C
TPAJAULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJIECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TpaJULIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepainuu, nTpupoae u
OKpYKaIoUIEH Ccpelie.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH O0YHYAIOIIUXCsl PYKOBOJCTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEW TMO3WIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE pEeAlM3allui OCHOBHBIX HANpPaBICHUMN
BOCIIUTATEBHOU ESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UILIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MACATEILHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIIEHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1ay, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3WIIMI0 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COI[MAIBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W WCCJICNOBATEeILCKUX 3a7a4, YBAKHUTEIHLHOTO



OTHOIIEHUSI K MHEHHUIO ONMOHEHTOB TMpPH OOCYXICHHH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

chOpMHUPOBAHHOCTh poccuiickoi IpaKIaHCKON UJCHTUYHOCTH,
NMaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoy, ropmoctm 3a CcBOM Kpau, CBOK PoauHy, CBOM SI3BIK U KYJBTYpY,
MPOIIJIOE U HACTOSIIIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEIUIO U MaMSITHUKAM IPUPOJIbI,
JTOCTUXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHS OHOJIOTUM B TO3HAHUHU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeiiHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJA;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTEISIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYAas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/A, OOIIECTBEHHBIX OTHOIIICHUN;

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

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATH KAYECTBAa TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro Bocnutanusi, GOpMHUPOBaHMS KYJIbTYPbl 3/10POBbS H
IMOIMOHAJILHOIO 0JIaronoJIyYns:

MOHMMAHUE W peaju3anus 370pOBOTO W 0€30MacHOro o0pas3a KU3HH
(310poBO€  TIMTAaHHWE, COOJNIIOJIEHWE TUTMEHUYECKMX TIpaBUJl W HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJspHas Qu3nyeckKas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAHUE 1EHHOCTU MPaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;



OCO3HAHUE TOCJIEACTBUN U HEMPUATUS BPEIHBIX NPUBBIYCK (YMOTpeOseHus
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBA, TPYI0JII00UE;

TOTOBHOCTh K AKTMBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH M CaMOCTOSITEILHO
BBIIIOJIHATH TAKYIO JI€SITEIIBHOCTB;

WHTEpEC K pa3InyHbIM cepaMm NnpodhecCHOHANIbHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyayumied mnpodeccud | pealnu30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
JKA3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHMS;

NOBBIIICHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX TIOCIEACTBUU A
OKPY’KAIOIIEN CPEBI;

OCO3HaHHUE IJI00AJIBHOTO XapakTepa HKOJOTMYECKUX MpoOsieM U MyTel ux
pEelIeHHS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWST W YMEHUS TPU PEIICHUH TMpoO0JieM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOJIOTNIOIB30BaHUEM  (COOJNIIOJIEHHE  MpaBUJl  TOBEJIEHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpPaHY BHJIOB,
KOCUCTEM, Orochepbl);

AKTUBHOE HEMNPUITHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYKAIOIIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX I€UCTBUN U MPEIOTBpAIATh UX;

HaJIM4KMe PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOACTBOBATHCSI UMM B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJILHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM EATEIBHOCTH 3KOJOTMYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKON KYJBTYpbl Kak CpencTBa
B3aMMOJICHCTBUS MEXKY JIFOJbMH U MIO3HAHUS MUPA;



NOHMMaHUE creuupuKkn OHONOrMM Kak HayKd, OCO3HaHHs €€ poiau B
(GbopMUPOBaHNUN PAIMOHATIFHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
NpEACTaBICHUs] 00 OKpYXKalolEM MHpPE KaK O €AUHCTBE MPHUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHU MpoOieM
COXPaHEHUsI IPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTUU JJIi COBPEMEHHOW ITMBUIIM3AIINH:
o0OecriedyeHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIlaTh pEecypcHble  MNPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, IIOUCKA MTyTeH BBIXOAA U3 INIOOAIBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOTMUECKUX 3HAaHUM B LEIIX
NOBBILIEHUSI OOIIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOM IPaMOTHOCTH oOydaroniuxcs, (popmMupyeMoi
IIPU U3y4YE€HUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IOJy4YaeMble 3HAHHUA JJIs aHaiu3a |
OOBSICHEHMSI SIBICHUM OKPYXKArOIIEro MUpa M MPOUCXOAAIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] HAa OCHOBE HAy4yHbIX (DAKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TTOJIYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHust npo6JieM B peabHBIX )KU3HEHHBIX CUTYaLINAX;

OCO3HAHME LIEHHOCTUM HAYYHOM JEATEIBbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMHA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorusy»
BKIIIOYAIOT: 3HAYMMbIE i1  (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIONINXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpaKarolue
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa W CHEUU(PHUKY METOJIOB TIO3HAHUS,
UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIus, SBICHHE, MPOIECC,
cucTeMa, Hay4yHbId (akT, MPUHLMUI, THUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCclieloBaHNe,  HaOIIofeHuWe, M3MEpeHHe, JKCHepUMEHT U JIpYyrue);
yHHUBEpCaJbHble Yy4eOHbIe JeHCTBUS (TIO3HABaTelbHbIE, KOMMYHHUKAaTUBHBIC,
PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue (GyHKIIMOHATIBHON



IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMH OOYyYaloUIuXcs; CIIOCOOHOCTD
O0yJarOITIXCsI HCIIOJIB30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHWS W yHUBEpCalbHbIC Y4YCOHBIC JCHCTBUS B
TIO3HABATEJILHON M COIMAIbHOM MPaKTHKE.

B pesynbprare wu3ydeHHs OHOJIOTMM Ha YypOBHE CPEIHEr0 OOIIEro
oOpazoBanus y oOydvaromerocs OyayT CchOPMHPOBAHBI T03HABATEILHBIC
yYHUBEpCaIbHBIC YIeOHbBIE NCHCTBUSA, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JNEHCTBUS, PETYJISATUBHBIC YyHHBEpPCAIbHBIC YYEeOHBIC JCHCTBHUSA, COBMECTHAs
JIEITEIBHOCTD.

MeranpenMeTHbIe Ppe3yJbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
00pa30oBaHus JOJKHBI OTPaXKaTh:

OBJaagenne YHHUBEPCATbHBIMHU yueOHBIMU NMO3HABATEJIbHBIMHU
NeCTBUSIMU:

1) 6a30Bble JJOrHYEeCKHe TeHCTBHA:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATH MX XapaKTEPHBIC NMPU3HAKHU, YCTaHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTIpENeIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE TIOHATHUS JUIsl 0OBbSICHEHUS (DaKTOB M SBIICHHUM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, IIO
aHAJIOTUH), BBIABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSITh CXEMHO-MOJICIbLHEIC CpencTBa TUIST IpEeACTaBICHHS
CYIIIECTBCHHBIX CBSI3¢l M OTHONICHWUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaKK€  TMPOTUBOPEUYMU  Pa3HOTO  pOJda,  BBIABICHHBIX B PasIMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepHaTbHBIX U HEMATePUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHMBATh COOTBETCTBHE PE3YIHTAaTOB
IEJIM, OLICHUBATh PUCKH TIOCIIEACTBUMN JACATCIBHOCTH;

KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a3oBbIe HCCJIeI0BATEIbLCKHE JeHCTBHUS:



BJIAJICTh HABBIKAMH yUE€OHO-HCCIICOBATEBCKON U MMPOCKTHOM JESITEIHHOCTH,
HaBBIKAMH  pasperieHus mpoOJieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOOB PEIICHUS IPAKTUICCKUX 3a]1a4, TIPUMECHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHHS,

WCITOJIB30BaTh Pa3IMYHBIC BHUILI JCATCIBHOCTH [0 IOJYYEHHUIO HOBOTO
3HAHWS, €T0 HWHTEPHpPETAlHH, MNPeoOpa3oBaHUI0 W TNPUMCHECHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIILICHUS, BJIaJACTh HAYYHON TEPMUHOJIOTHCH,
KJTFOUEBBIMHU MTOHATUSAMHU U METOJ/IaMH;

CTaBUTh W (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B 00pa3oBaTEILHOM
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEIICHHs, HaXOIUTh ApTyMEHTHl MJIsl J10Ka3aTelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHANMM3UPOBATh TIOJNIYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIAThH 1€JICHANIPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOO0OB
NeNCTBUS B MPOPECCUOHANBHYIO CPENY;

YMETh TIEPCHOCHUTHh 3HAHUS B IO3HABATEIBHYIO M TPAKTHYCCKYIO OOJACTH
KU3ZHEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WJIEH, Mpejiaratb OPUTHHAIBHBIE TOJIXOJbI U pElICHUs,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POpMAIHH (TEKCTE YIeOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OWOJOTUYECKHX CIIOBapsSX U
CIIpaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B WHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (POPM TIPEACTABICHUS, KPUTUICCKH OIICHUBATh
e TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCT;

bopMyIMpPOBaThH 3aNPOCHl WU MPUMEHSATh PA3JIUYHBIE METOJbI MPU TIOUCKE H
otOope Omosornueckor MHGOpMAIU, HEOOXOAMMOM TSI BBITTOJIHEHHS YI€OHBIX
3aj1ay;

npuoOpeTaTh OIBIT KMCIOJIB30BAHKMS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPYy aKTHBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CUCTEM;



CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TMpEACTABICHUS
Ouonornueckoi HHPopMaIu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyyHBIM $3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
Ouonornueckod uHGpoOpMauuen: TNPUMEHATh XUMHUYECKHE, (QU3NYECKUE U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIbI, (HOpMyIbl, aOO0peBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NpeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HarJIsJHOCTH;

BJaJE€Th  HABbIKAMU  pAclO3HAaBaHWA U 3allUThl  HUH(OpMalMH,
UH(POPMAIMOHHOM 0€3011aCHOCTU JIMYHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH A€l CTBUSIMM:

1) o0menme:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU IO CYHIECTBY OOCYKIaeMoW TeMbl (YMEHHME 3aJaBaTh
BOMPOCHI, BBICKA3bIBAaTh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHUS TpeiaracMoin
3aJ]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN JPYTHX YYACTHHKOB
JMajora Wik JUCKYCCUN);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOLIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHMS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI IpU pelieHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHS TPYMIOBEIX (POPM B3aUMOJICHCTBUS MPU PEIICHNN YIeOHOH 3a1auu;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEUCTBHM C Yy4y€TOM OOILIuX
WHTEPECOB M BO3MOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OPUHUMATh 1I€Td  COBMECTHOM  JEATEIbHOCTH, OpPIraHMW30BBIBATH U
KOOPJMHHUPOBATH JICUCTBUS MO €€ JNOCTHKEHUIO: COCTABJISITH IUIAH JICMCTBUU,
pacmpenensaTh poid ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh pE3yJIbTaThI
COBMECTHOI paboTHlI;

OLICHMBAaTh Ka4yeCTBO CBOETr0 BKJIaJa M KaXKIOrO yYaCTHUKAa KOMaHABI B
OOIIMii pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTb HOBBIE TMPOEKTHI, OIEHUBaTh HUACH C TMO3WIUH HOBHU3HBI,
OpPUTMHAJIBHOCTH, PAKTUYECKON 3HAUUMOCTH;



OCYLIECTBJISITh I[MO3UTHUBHOE CTPATETMYECKOE IOBEAEHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) caMmoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIs BBISBICHUS NPOOJIeM U UX
pelIeHus B )KU3HEHHBIX U YU€OHBIX CUTYAIUIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAax IO OTHOLICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3[I0POBBIO0 OKPYKAIOIIHNX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pPELIEHUs MNpoOsieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEAIIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHII;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pEILICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CrOoCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMHA B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB IIEJISIM;

BJIAJE€Th  HABBIKAMHM  TO3HABATENBbHON  pedJeKCud KaK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTyalluu, BbIOOpA
BEPHOT'O PEILICHUS;

YMETh OIIEHWBATh PUCKM U CBOEBPEMEHHO MPUHUMATh PEIIEHUS MO HX
CHUKEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX I[P AaHAINW3E pe3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHsTHE CeOs M IPYTUX:

MPUHUMATh ce0sl, MIOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3E pe3yJIbTaTOB
NEeATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOTO YeJIOBEKA.



INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YEeOHOro mpeaMmera
«buonorusi»y Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIedYeHHe
npoduibHoro  oOydeHusst  oOydaromuxcss  Ouonmorud. OHHM — BKIIIOYAIOT:
cneruuyecKkue s OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, HHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWMA, BUJBI JEATCILHOCTH 10
MOJIYYEHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IMYHbIX YUEOHBIX, a TAKKE B
peaNbHbIX XU3HEHHBIX cuTyauusx. I[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHBIC PE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
KJacce NOJIKHBI OTPAXKaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIeHHH TpobJieM  paruoHaJIbLHOTO
MPUPOJIONIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas BKIJIIOYACT:
OCHOBOIIOJIAraoNe OHOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEIACHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopust T. [lIBanna, M. llIneitnena, P. BupxoBa, xpomocomHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBmnoBa — o mueHTpax
MHOroOOpa3usi ¥ TMPOUCXOXKACHUS  KYJIbTYpPHBIX  pPACTEHUM),  3aKOHBI
(eaHOOOpa3usi TOTOMKOB TEPBOrO TMOKOJICHMS, PACIIEIUICHHS, YACTOTHl TaMeT,
HE3aBUCUMOro HacienoBaHuss [. MeHzaens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMILIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HUCCIEIOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTCHUMN, ’KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM
OpPraHOB pACTE€HMI, JKUBOTHBIX, 4YEJOBEKAa, NPOLIECCOB KU3HEAECATEIbHOCTH,
MPOTEKAIONIUX B OPTaHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHIECKUX
MPOIIECCOB: OOMEHa BEMIeCTB (MeTaboIM3M), MPEeBpAIEHUs dHEPTUU, OPOKEHUS,
aBTOTPO(HOI0 U rerepoTpoHOrO TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOpUOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,



Pa3MHOXEHUS,  MHAMBUAYAJBHOTO  pa3BUTHUA  oOpraHu3ma  (OHTOreHesa),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(YHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIUAMH, MEXIY
OpraHaMM M CHCTEMaMU OpraHOB y PAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMd OPraHOB M HMX (PYHKIMSIMH, MEXIy >TarmaMmu
oOMeHa BElIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
3TallaMu ASMOPUOHAIILHOTO Pa3BUTHS, T€HOTUIIOM M (PEHOTHUIIOM, (PEHOTUIIOM U
(dhakTOopamMu cpeibl OOUTaHUS;

YMEHHE BBIABJIATH OTJIMUYMUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl JIOKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOIIOTUYECKUE 3a]]a4H, BBISBISTH TPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTMYECKUMU TIPOIECCAaMH U SBICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJTy4YE€HHBIX PE3yIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiIa npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THUIOTE3bl, TMPOBEPATh WX OSKCIEPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
pe3yJbTaThl U AENaTh BBIBOJBL;

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OILICHUBATh JTUYECKHE AacCleKThl COBPEMEHHBIX HCCJIEIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAMpPaBIEHHOEC W3MEHEHHWE T€HOMa U CO3/JaHHe TPAHCTCHHBIX
OpraHu3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHabHON
JESTENIbHOCTH B 00J1acTH OMOJNIOTMH, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOI'0 XO34KCTBa, MUILIEBOM MPOMBIIIIICHHOCTH, YIIyOIsITh MO3HABATENIbHBIHN
WHTEpEC, HAIIPaBJIEHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsaX CpPEIHEro
po(eCCHOHATLHOTO U BHICIIETO 00pa30BaHUAI.

[TpenMeTHbIie pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buomorus» B 11
KJlacce TOJKHBI OTPaXaTh:



cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOILECHUS K MPUPO/IE,
OOIIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOeKHBIX yUEHBIX-OHOJOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpEJEICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUU
(aBomronionHas Teopust Y. J[apBuHA, CHHTETHYECKAs] TEOPHUS DBOJIIOIUH), YICHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouuu, B.M. Bepuanackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTMYECKON THUpaMuJIbl IHEPTuM), rumnotre3bl (rumoreza «vupa PHK» V.
['unGepra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJaMH  HAYYHOTO  TIO3HAHWUS,
UCITIOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaONIOJCHUE, SKCIEPUMEHT), CIOCOO0aMU BBISBICHUS W
OIICHKH aHTPOITOTCHHBIX HM3MECHECHUN B IPUPO/IE;

YMEHUE BBIICIATh CYIICCTBEHHBIC TIPHW3HAKH: BHJIOB, OHOTEOIICHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIM3UPYIONIETO, ABIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJITOTIATPUUYECKOTO u CUMITIaTPUYECKOTO
BUI000pa30BaHuUs, BIUSHUS JABMKYIIUX CHJI SBOJIOIMK HA T€HO(OHT TOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJTIOITUH, KPYTOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B 3KOCHCTEMAX;

YyMEHUE YCTAaHABIMBATh B3aWMOCBS3M MEXIY TMPOIECCAaMU HBOJIOIUH,
JBIDKYIIMMH CHJIAaMA aHTPOTIOTEHE3a, KOMIIOHEHTAMHU DPA3JIMYHBIX YKOCHCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISABIATH  OTJIMUMTEIbHBIC  TNPHU3HAKK  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejlie OOMTaHUs, aOUOTHYECKUX M OMOTHMYECKHUX
KOMITOHEHTOB  9KOCHUCTEM, B3aWMOCBS3€ OpPraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsi JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPEIbl OOUTAHMUSI, EAMHCTBA
YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHEHHWS MHOTo00pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUYECTBRA;



yMEHUE peniaTh OMOJIOTUYECKUE 3aa91, BHISIBIISITH IPUUYNHHO-CIICICTBCHHBIC
CBSI3M MEXKTY UCCIICTYEMBIMU OMOJIOTUYECKUMHU TIPOIECCAMH U SBJICHHSIMU, J1€7IaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU TMOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE padOThl, COOIIOATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, MPOBEPITh WX OKCICPUMEHTAIBHBIMU
cpeacTBamMu, (GopMyIupys Leidb HCCIEIOBaHMS, AaHAJU3UPOBATH IOJIYYCHHBIC
pe3ynbTaThl U JeNaTh BHIBOIbI,

YMEHHUE Y4YaCTBOBaTh B Yy4e€OHO-UCCIEIOBATEIbCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOoJIMYHO  TPEACTaBISATh  IOJYYEHHBIE  pe3yJbTaTbl HAa  YUYCHUYECKHUX
KOH(epeHUusIX;

YMEHHE OLEHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUN KU3HH, YETOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJICTBUAX U CIOCO0axX MpeaoTBpaIeHUs
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOP Oyayiiei npodeccuoHaabHOM
NEeSATEIbHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, TPUPOAOIIONIb30BAHNUSA,
MEUITMHBI, OMOTEXHOJIOTHH, IICUXOJIOTHH, BETEPUHAPUH, CEIILCKOTO X035ICTRA,
MUIIEBOI MPOMBIIIJIEHHOCTH, YTIyOJISTh MO3HABATEIbHBIA HHTEPEC,
HaIpaBJICHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH npodeccuu u
MPOJIOJDKEHNE OMOJIOTMYECKOT0 00pa30BaHus B OpraHU3aIUsIX CPEIHETO
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

TEMATHUYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne  HaumeHoBaHuUe
(mudposbie)
n/  pasgenoBuTeM Beer Konrposnn — Ilpakruueck
oOpa3oBaresibHbIEC
1| NporpaMMbl 0 ble padoThI ue padoThbl
pecypchl
Poccuiickas
AJIEKTPOHHAS IIKOJIa
buonorus kak 1 PeXHM OCTYIIA:
Hayka https://resh.edu.ru/lo
gin
Poccuiickas
JKuBbie cUCTEMBI
2 2 AJIEKTPOHHA IIKOJa

" UX U3YUCHHC

Pexum nocryna:



https://resh.edu.ru/login
https://resh.edu.ru/login

https://resh.edu.ru/lo
gin

Poccuiickasa
AIIEKTPOHHAS IIKOJIA

buonorng .
2 05 Pexum nocryna:
KJICTKH https://resh.edu.ru/lo
gin
Poccuiickas
X UMITCCKAS AJIEKTPOHHAS IIKOJIa
OpTaHM3AIHS 10 1 Pexum noctryna:
S h'Ftps.//resh.edu.ru/Io
ain
Poccuiickas
Crpocrue u AJIEKTPOHHAS IIKOJIa
bymKiH 8 ) Pexum nocrymna:
S h'Ftps://resh.edu.ru/Io
amn
Poccuiickas
OOmeH BelecTs AJIEKTPOHHAS IIKOJIa
1 IPpEBpaIICHUC 9 1 Pexxum nocrymna:
OHCPTHUHU B https://resh.edu.ru/lo
KJIETKE gin
Poccuiickasa
Hacnezncreennas AJIEKTPOHHAS MIKOJIa
nuadopmausg u .
dop ! 9 05 Pexum nocrymna:
pcanu3anus ¢ B https://resh.edu.ru/lo
KJIETKE gin
Poccuiickasa
AJIEKTPOHHAS IIKOJIa
KuzHeHHbIH 6 1 Pexxum nocryma:
UK KJICTKA https://resh.edu.ru/lo
gin
CrpoeHnue u 17 1.5 Poccuiickas
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https://resh.edu.ru/login
https://resh.edu.ru/login
https://resh.edu.ru/login
https://resh.edu.ru/login
https://resh.edu.ru/login
https://resh.edu.ru/login

byHKIIIH
OpraHU3MOB

SHCKTPOHHHJI IIKOJ1a
Pexxum nocrymna:
https://resh.edu.ru/lo

gin

PasMmBOXeHue n

Poccuiickas
AJIEKTPOHHAS IIKOJIa

10 pasBUTHE 9 1.5 Pexum noctyna:
OpraHH3MOB h'Ftps://resh.edu.ru/Io
amn
I'eneTnka — Poccuiickas
HayKa o AJIEKTPOHHAS ITKOJIa
HACJIEACTBEHHOC Pexxum nocryma:
11 2 0.5
T U https://resh.edu.ru/lo
U3MEHYHUBOCTH gin
OpraHU3MOB
Poccuiickas
3akoHOMEpHOCT SJICKTPOHHAS [ITKOJIa
12 1 10 1 Pexum noctyna:
HaCJICACTBECHHOC https://resh.edu.ru/lo
" gin
Poccuiickas
AIICKTPOHHAS IIIKOJIa
13 3aKOHOMEPHOCT 5 1 PeKUM JOCTYIIA:
1 H3MCHINBOCTH https://resh.edu.ru/lo
gin
Poccuiickasa
AJICKTPOHHAS IITKOJIa
14 l'enetuka 3 0.5 Pexxum nocryna:
1CI0BCKA https://resh.edu.ru/lo
gin
Poccuiickas
15 Cenexuus 4 1 AJIEKTPOHHAS IIKOJIa
OpraHu3MOB Pexxum nocryma:

https://resh.edu.ru/lo
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gin
Poccuiickas
buorexuosorus SIICKTPOHHAS IIKOJIa
16 H 4 Pexxum foctyma:
CHHTCTHHECCKAT https://resh.edu.ru/lo
onosorus gin
OBILEE
KOJIMYECTBO
102 0 13
YACOB 10
[TPOTPAMME
INOYPOYHOE ININTIAHUPOBAHUE
10 KVIACC
Hara Jata
Ne i/ Tema ypoka NMpoOBeIeHMS OB XCHILs
Mo TJIaHy (l)l:lKT a
Pazgea Bbuojsiorus kak Hayka
1 buoiorust kak KOMIUIEKCHAsI HAyKa U Kak 01.09
4aCcTh COBPEMEHHOI0O OOIIECTBA '
Pa3pnen 7KuBble ccTeMBbI U MX H3YUYeHHE
2 JKuBBIE CHCTEMEBI U UX CBOMCTBA 02.09
3 YpoBHEBasi OpraHnu3alyst >KUBbIX CUCTEM 04.09
Pa3znen buoaorus kiaerku
41 .
4 CTOpHUS OTKPBITHS U U3yUEHUS KICTKU 07.09
Knerounas teopus
MeToabl MOJIEKYIIIPHOM U KJIIETOYHOM
ouonoruu. [Ipaktuueckas pabora
5 «M3ydeHne METOI0B KJICTOYHOW OMOIOTHH 08.09
(xpomarorpadusi, 3IEKTpoopes, '
muddepennuansHoe IeHTpUPyrupoBaHue,
ITLP)»
Pa3znea XumMuyeckasi OpraHm3anus KJIeTKH
6 XUMHYECKHI COCTaB KIETKU 09.09
7 MuHepanbHbIe BEIIECTBA KIIETKH, HX 11.09



https://resh.edu.ru/login
https://resh.edu.ru/login
https://resh.edu.ru/login

OnoJiornueckas POJb

Oprannyeckue BEMeCTBa KIECTKA —
oenku. JlaboparopHast paboTa

8 14.09
«OOHapyxeHHe 0EIKOB ¢ TOMOIIBIO
KaueCTBEHHBIX PEaKIIHil»

9 CoiicTBa, K1accudukaiys u GyHkuuu 15.09
OeJIKOB

10 Opranuyeckue BelecTBa KJIETKH — 18.09
YTIEBOIBI

11 Opranuueckue BEIecTBa KJIETKA — 91,09
JUTTUIBI
Hyxknennossie kucnotsl. JJHK u PHK.

12 Jlabopatopnas pabota «VccrnemoBanue 99 09
HYKJICMHOBBIX KHCIIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIUYHBIX OPTaHU3MOB)

13 Crtpoenue u pyukiuu ATO. [Ipyrue 95 09
nykieosuaTpudocharsr (HTD)
CexsennpoBanue JJHK. Meroast

14 T€HOMUKH, TPAHCKPUITOMHUKH, 28.09
MIPOTEOMUKH

15 MeToab! CTPYKTYpHOI Onoorun 29.09

Paznen CrtpoeHue M PyHKIMHU KJIETKHU

16 Tumnst knetok. [Ipokapuornueckas kinetka =~ 02.10
CrtpoeHune 3yKapuoTHYECKOM KIETKH.

17 [Ipaktuueckas padora «M3yuenue 05.10
CBOMCTB KJIETOYHOU MEMOpaHbD»

18 [ToBepXHOCTHBIN anmnapar KJIETK! 06.10
OnHnoMeMOpaHHbBIC OPTAHOUIBI KJIETKH.

19 [IpakTuyeckas pabora «3yuenue 09.10
JIBYDKEHUS IIUTOTUIa3Mbl B PACTUTEIBHBIX
KJIETKaX)»
[ToryaBTOHOMHBIE OPraHOUIbI KJIETKU:

20 MUTOXOHApUH, TIacTuabl. JlaboparopHas 12.10

pa60Ta ((HCCJIC,IIOB&HI/IC IaasmMoJin3a 1
ACINIa3MOJIN3a B PACTUTCIIbHBIX KICTKAX»




21 HememOpanHbIe OpraHoOuIbI KJICTKH 13.10

22 Crtpoenue u QyHKIHH A]Ipa. 16.10
CpaBHHTENbHAS XapAKTEPUCTHKA KIIETOK

23 P patrep 19.10
sykapuort. [IpoBepounas padota

Paznen OO0mMeH BelecTB U NPpeBpallieHHe YHEPrUM B KJIETKe
ACCUMUJISIIVS ¥ TUCCUMITAIINS — JIBE
CTOpOHBI MeTabom3Ma. Tumsl oOMeHa
BelecTB. JlabopaTopHas pabora

24 n paTOpHai p 20.10

«M3ydeHne KaTaTuTUYeCKOW aKTUBHOCTH
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UITU
KaTaasbl)»

@epMEHTAaTUBHBINA XapaKTep PeaKuun

KJIETOYHOT0 MeTabonm3ma. JlaboparopHas
25 pabota «3yuenue pepMeHTAaTUBHOTO 23.10
pacuierieHus MePOKCUIa BOJI0PO/ia B
PACTUTENHHBIX M JKHBOTHBIX KJICTKAX)

26 benku-aktuBarops! u 6enku-uHruOuTOpHl  26.10

27 ABTOTpO(]HBIN TUIT 0OMEHA BEILIECTB 27.10

28 DOTOCHHTE3 09.11
XemocunTes. JJaboparopHast pabota

29 «CpaBHeHue mporeccoB (HOTOCHHTE3a U 10.11
XEMOCHHTE3a»

AHa’poOHbIC OpraHu3Mbl. Bus
Opoxxenus. JlabopaTopHas padoTa

30 11.11
«CpaBHeHUE MTPOIIECCOB OPOKECHUS U
JIBIXAHUS
31 AdpoOHBIC OPraHU3MBI. DTaIlbI 1311
AHEPreTUYECKOro ooMeHa
DHeprus MEeMOpPaHHOTO TpaiueHTa
32 npotoHoB. Cunrte3 AT®: pabora 16.11
npoToHHOU AT®-cUHTa3BI
Paszaea HacaeacrBenHast ”HpOpMALUs M peajn3alus ee B KJIeTKe
33 Peakuuu maTpu4HOTO CUHTE3a 17.11
34 TpanckpunIuMsa — MaTPUYHBIA CUHTES 20.11

PHK




35 Tpancasuus u e€ 3Tarnbl 23.11

36 KoaupoBanne amuHokucior. Poiib 94 11
pubocom B OmocuHTe3e Oenka

37 Opranuzaius TeHOMa y IPOKAPUOT H 9711
DYKapuoT

38 MonekynspHble MEXaHU3MbI IKCIIPECCUH 3011
T'CHOB Y DYKapHOT
Bupycesl — BHekIIeTOUHbIE (HOPMBI KUZHU

39 1 oOnuraTHbIe napa3uthl. [IpakTudeckas 01.12
pabota «Cozianue MoJIeNid BUPYyCa

40 Bupychsie 3360H€Ba?l/lﬂ YyeJoBeKa, 02.12
KUBOTHBIX, pACTCHUN

41 HanotexHonoruu B OMOJIOTUH U 04.12
METUITNHE

Paznen Kv3HEeHHbI HUKJ KIeTKH

42 JKU3HEHHBIN LIUKIT KIETKA 07.12

43 Marpuunsiii cunte3 JJHK 08.12
Xpomocomsl. JTaboparopHast pabota

44 «M3yueHrne XxpoMoCOM Ha TOTOBBIX 09.12
MUKpOITpenapaTax

45 Jlenmenue KJIIETKM — MHUTO3 11.12
Tunsl kneTok. KapruoknHes v HIUTOKHUHES.

46 Jlabopatopnas pabora «Habmonenue 14.12
MHTO32a B KJIETKaX KOHUYMKA KOPEITKa JTyKa
(Ha rOTOBBIX MUKpOTIpENapaTax)»

47 Perynsnust >ku3HEHHOTO ITMKJIA KIJIETOK. 1512
[TpoBepounas pabdora.

Paznen Crtpoenue u pyHKIIMU OPraHU3MOB

48 OpraHusm Kak eJuHOE 11eJ10€ 18.12

49 TkaHu pacTeHui. iIa6opaT013Haﬂ pabota 91 19
«M3ydeHnne TKkaHel pacTeHUI
TKaHU KUBOTHBIX U YEJIOBEKA.

50 JlaGoparopnas pabota «M3yueHnue Tkanenn  22.12
KUBOTHBIX)

51 Opransl. CucTeMbl OPTaHOB. 25.12




Jlaboparopnas pabota «M3yueHue
OpTraHOB IIBETKOBOTO PACTEHUS

52 Ornopa Tena opraHu3MoB 28.12

53 JIBrKeHnEe OpraHu3MOB 11.01

54 [Turanue opraHu3MoB 12.01

55 [TuTaHve MO3BOHOYHBIX JKUBOTHBIX. 15.01
[TumeBapuTenpbHas CUCTEMA YEIIOBEKA

56 JIpIXaHHEe OpraHu3MOB 18.01

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U 19.01
YeJIoBeKa

58 TpancnopT BemecTB y OpraHu3MoB 22.01

59 KpoBeHocHas cucteMa mo3BOHOYHBIX 25 01
KUBOTHBIX U YEJIOBEKa

60 Brinenenue y opranu3mMoB 26.01

61 3ammrTa y OpraHu3MoB 29.02

62 NmMmyHHas cuctema 4elioBeka 01.02

63 PazapaxuMocCTh U perymsius y 02.02
OpraHU3MOB

64 ['yMmopasibHast perysiust U SHIOKPUHHAs 03.02
CUCTEMA KUBOTHBIX M YEJIOBEKA

Paznen CrtpoeHue u pyHKIIMU OPraHU3MOB

65 ®opMBbI pa3MHOKEHUSI OPTaHU3MOB 05.02

66 ITonoBoe pa3MHOKEHHE 08.02

67 Meiio3 09.02
["ameTorenes. OGpa3zoBaHue U Pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlabopaTopHas pabora 12,02
«/3ydeHne CTpOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MHKpPOIIpEIapaTax»»

69 NunuBuyanibHOE pa3BUTHE OPTaHU3MOB 15.02
— OHTOTCHE3

20 3aktagKka OpraHoB U TKaHEH U3 16.02
3apOABIIIEBHIX JIUCTKOB
PocT u pa3BuTHE )KUBOTHBIX.

71 JlaboparopHas paboTa «BrisiBiieHHE 19.02

IMPU3HAKOB CXOACTBA 3ap01151mep"1




ITO3BOHOYHBIX JXMBOTHBIX)»

Pa3MHOXeHME U pa3BUTHE PACTECHUM.
JlabopatopHas pabota «CTpoeHue
OpraHOB Pa3MHOKEHHSI BBICILIUX
pacTEHUI

72 22.02

[IpoBepounas padorta «CTpoeHue u
73 GbyHKIIMU opraHu3MoB.Pa3MHOKeHHE U 26.02
pa3BUTHE OPTAHU3MOBY

Pa3znen FeHeTnKa-HayKa 0 HACJICACTBCHHOCTN N USMCHYUBOCTH OPraHu3iMoB

I/ICTOPI/IH CTaHOBJICHH: U Pa3BUTHUA
I'CHCTHKH KaK HaYKH

74 29.02

OCHOBHBIE TIOHATHSI U CUMBOJIbI T€HETUKH.
75 Jlabopatopnas pabota «/Ipo3oduia kak 01.03
00BEKT Fr€HETUYECKUX HCCIICTOBAHUI

Pasznea 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

3aKOHOMEPHOCTH HACJIEe10BaHUS
MpU3HAKOB. MOHOTHOPUAHOE
76 ckpemnmuBanue. [Ipaktnyeckas padora 04.03
"N3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpeuIMBaHus y 1po30¢uisr"

[luTomornueckrue OCHOBBI

77 07.03
MOHOTHOPHIHOTO CKpPCIITUBAHHUS
AHann3upyroliee CKperBaHue.
78 PYIOEE CKpelt 11.03
Henonnoe nomuunpoBaHue
JIurnObpuiHOe CKpEIIMBaHUE.
[Tpaktuueckas padora «M3yuenue
79 P P v 14.03
PE3yNBTATOB TUTHOPUTHOTO CKPEIIUBAHUS
y 1p030(hUITBDY
UTOJIOTUYECKUE OCHOBBI TUTUOPUIIHOTO
80 i AMTHOPIA 15.03
CKpCIINBaHUS
81 CuenieHHOE HacjaeA0BaHKE MMPU3HAKOB 25.03
82 XpomocomHas Teopust HacnencTBeHHoctu | 28.03
83 I'eneTnka moJia 29.03
84 ['enoTu Kak 1eJI0CTHASA CUCTEMA 01.04

85 ['eneTnueckuii KOHTPOJIb Pa3BUTHS 04.04




paCTGHI/Iﬁ, ZKNBOTHBIX M YCJIIOBCKA

Pasznea

86

SaKOHOMepHOCTI/I HU3MECHYNBOCTH

N3meHunBOCTH ITpU3HAKOB. Bubl
N3MEHYNBOCTH

05.04

87

88

MoaudukanoHHas ”3MEHYUBOCTh

BapuaumoHHbIN psia 1 BapualOHHAs
KpuBas. JJabopaTropnas paborta
«HccnegoBanne 3aKOHOMEPHOCTEN
MOU(PUKAITIOHHON U3MEHUNBOCTH.
ITocTpoenue BapuallMOHHOIO psiia U
BAPUALIMOHHOW KPUBOW»

08.04

11.04

89

90

91

I'enoTunuueckas N3MEHYUBOCTb.
KoMmOunaTuBHass N3MEHYHUBOCTD

MyTanroHHast ”3MEHYUBOCTb.
[IpakTruueckas padora «MyTtanuu y
Apo30¢ bl (Ha TOTOBBIX
MHKponpenaparax)»

3aKOHOMEPHOCTH MYTallHOHHOTO
npolecca. DNUTeHETHKA U SITUTEHOMHKA

12.04

15.04

18.04

Pasznea

I'eHeTHKA YeJIOBEKA

92

93

I'eneruka uenoBeka. [IpakTnueckas
pabota «CocTaBieHue U aHAINU3
POIOCIIOBHOW

MeToabl MEIUIIMHCKON I'€HETUKHU

19.04

22.04

94

3HaUycHHUE MGHHHHHCKOﬁ I'CHCTHUKU B
npcaoTBpalliCHUN U JICUCHUHN
FeHEeTUYECKHUX 3a00JIEBaHHI YeoBeKa

25.04

Pasznea

95

CeJiek1iusi OPraHN3MoB

OCHOBHBIC TOHATHS CEJICKITHH.
Jlaboparopnas padota «M3ydyeHue copToB
KYJIbTYpPHBIX PACTEHUHN U TIOPOJI
JIOMAIITHUX YKUBOTHBIX)

26.04

96

MeTo/b1 CeNeKIIMOHHON PaboTHI.
Jlaboparopnas padbota «M3yueHue
METOJIOB CEJIEKIUU PACTEHUID)

29.04




97

JlocTrkeHus CEIeKINU PACTEHUMN U
xHUBOTHBIX. [IpakTHueckas pabota 13.05
«IIpuBnBKa pacTeHn»

98

COXpaHeHI/IG, HN3YyUCHUC U UCIIOJIb30BAHUC
I'CHCTHYCCKUX PCCYPCOB

16.05

Pasznea

99

BbuoTexHOJI0rus M CHHTeTHYECKasi OHOJI0rusl

buoTexHOIOrMs KaK HayKa U OTpacib
npousBojcTBa. [IpakTuueckas pabora 17.05
«M3ydyeHne 00bEKTOB OMOTEXHOIOTUI

100

OcHOBHBIC HallpaBJICHUA CHUHTETHUYECKOM

20.05
ouoJioruu

101

[IpoBepounas paboTa o remam
«I"eHeTnka-HayKka O HaCJIE€ICTBEHHOCTU U
M3MEHYMBOCTH .3aKOHOMEPHOCTH 23.05
HACJICJICTBEHHOCTH U U3MEHUYUBOCTU
OpTaHU3MOBY

102

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

XpOMOCOMHaH N I'CHHAas MHXKXCHCPHA. 2405
.MGI[I/I]_II/IHCKI/IG OMOTEXHOJIOTHHU .

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. YMK: yueOnuk bwuomorms. 10 kmacc: y4eOHWK IJIs ydaIIuXcs
o011e00pa3oBaTeNbHbIX yapexaeHu/ N.H.ITonamopéna,
O.A.Kopumiosa, B.C.Kyumenko; mox pea.npod. . H.ITonamopépoit. —
M.: Bentana-I"pag, 2020.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. https://edu.skysmart.ru/ -untepakruBHast padodasi TeTpab.

2. www.bio.1lseptember.ru_- mis yuureneit "5 uny Ha ypok Buomoruu".
Craten mo: boranuke, 3oomorum, bmonorum - UYemosek, OOmiei
OnoJiornu, JKOJIOTHH.
http://www.sbio.info- Bcst 6uonorust
4. www.school-collection.edu.ru-  Komnmeknus  eauHbBIX  ITUPPOBBIX

00pa30BaTEIbHBIX PECYPCOB
5. http://www.uchportal.ru/- Yaurensckuii moprai

w


https://edu.skysmart.ru/
http://bio.1september.ru/urok/
http://www.sbio.info/
http://www.school-collection.edu.ru/
http://www.uchportal.ru/

6. http://bio.pemryers.pd- caiit JI. I'ymunaa katanoru 3agaHuii ¥ TOTOBBIE
BapUAHTHI C PEIICHUSMH U MOSCHCHUSIMU


http://bio.решуегэ.рф/






