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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomorus) Ha
YpOBHE cpeaHero obmero obpazoBanmsi pa3paboTaHa Ha ocHOBe DeaepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepalibHOil pabodeil mporpaMMbl BOCTIUTAHUS.

YueOuslii npeamer «buonorus» yriayonénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU oOnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTOPTOM HJIM BOEHHBIM JEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriy0iaéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYpPHpPOBAaHME TIO pa3jieliaM ¢ TeMaM, paclpeiesieHne IO Kjaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C HM3y4YEHUEM OHOJIOTMHM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEJCTaBICHUN O 370pOBOM 00Opasze >XKHM3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAINpPeJAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIILHOW  JEATEIbHOCTU
OOy4JaromMXcsi MO OCBOCHHIO COJEPKaHUS OHOJOTHYECKOrOo 0Opa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0mero oopa3zoBaHuUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha
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pacimiMpeHue U yriayOJieHne 3HaHuWd OOydYaroIIMXCsl O KMBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOTHH, SBOJTIOLIUOHHOIO YYEHHUS U SKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIHEAYIOIMIEMY IOIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHUS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacliMpeHbl U YrIyOsieHbl OWOJOTMYECKHME 3HAHHUS O PACTEHHSX, >KUBOTHBIX,
rpu0ax, OakTepusX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
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 mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U D3BOJIOLUMOHHBI MOAXOABl K H3YYEHHIO OHOJIOTHH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA 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
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHHUE
0Oy4aroIIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPAaBUJI,
JIeXKAIlUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vu M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, OIS,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBbHBIM 00BEMOM TEOPETUYECKOI0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PELICHUE BAXKHEUIINX OMOJIOTHYECKUX U IKOJOTUYECKUX MPOOIIEM.
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Lenb u3yuenust yueOHoro npenmera «buonorus» Ha yriyOia€HHOM ypOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHMU MHTEpECA K ONpeAesIEHHON o0jacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOIE€HHOM YPOBHE 00€CIIEUMBAETCS PEIICHUEM CIEYIOIINX 3a1a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHHH, MHOTO00pa3uh M OCOOEHHOCTSAX OHOJIOTUYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTUYECKHX HayK (MOJEKYISIpHOU U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeIOBaHUM B JjabopaTopum W B npupone (HaOMoIeHHe, HU3MEpEHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBlIaZicHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoQUIaKTUKA UH(EKIIMOHHBIX 3a00JEBaHMM, ITpaBuia MOBEJEHUS B NMPHUPOAE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0yYaIOIUXCS WHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOCIUPOBAHUS OMOJOTHYECKIX
00BEKTOB U MPOIIECCOB;
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BOCIIUTAHUE y 00YJarONUXCsl IICHHOCTHOTO OTHOIIICHMSI K )KUBOW TIPHUPOJIE B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
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, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKPYXKAIOIIUX  JIIojie  (CoOmroeHuss Mep NpOoPUIaKTUKKA  3a00JICBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWE€  YCIOBMM  JUIsi  OCO3HAHHOIO  BBIOOpAa  OOyYarOIIMMHCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeliHero obimiero odpazoBanus, coctaBisier: B 10 kimacce — 102 ygaca (3
yaca B Hezeno), B 11 kimacce —  yaca (_ yaca B HEJIEJIO).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIICCTBIISETCS ¢ YUETOM CHEIU(UKH €ro COJAEp)KaHWs W HAMpaBICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOTOo 00Opa3oBaHMs B OpraHU3ANMSIX CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH TMPOSKTHBIX M YYEOHO-MCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.
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COJEPXXAHME OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkass ucTopus pa3BUTHS
Ouosiornu.  buonornueckue HaykKM M HU3y4aeMble UMM TPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OMOJIOTHH.

3HayeHue OWoJoruu B (DOPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JEATCIIBHOCTA YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

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

Tabmuiel 1 cxembl: «CBsI3b OHMOJOTHM C JPYTMMH HaykamMuy», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cuUCTEMBl Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJOCTHOCTb,
CIOXXHOCTb M YIOPSAJIOYEHHOCTh CTPYKTYpPhI, OTKPBITOCTh, CaMOOpraHu3allus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISALIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yuenne >kuBBIX cucTteM. Meroasl Ouosiorndeckoid Hayku. HaOmroneHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux maHHBIX. OTIEHKa JOCTOBEPHOCTH MMOITYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.
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JleMoHCTpanun

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alUHU KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
V3y4EHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpH
W3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAuMHUIA KuBoro. Kcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. HlneiaeH, P. Bupxo). OCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOU
TEOPUH.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emok. DIEKTpOHHas MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

[Toptpetsl: P. I'yk, A. Jleenryk, T. [lIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckas padora «M3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTUPOBaHUE,
[T11P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrHYecKas
posb. Posib KaTHOHOB Y aHMOHOB B KJIETKE.

Opranuyeckne BelllecTBa KIETKUA. buonormyeckue mnonauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mousiekydibl. [lepBuunas
CTpyKTypa Oeika, MenTHaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS
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cTpykTypsl. [enatypauus. CBoiictBa OenkoB. Knaccupukauus Oenkos.
buonoruueckue pyHKIuu 6€IKOB. [lpuonsi.

YrneBoasl. MoOHOCaxapuIbl, TUCAXAPUIBI, OJIATOCAXAPUABI U MOJINCAXAPUIBI.
O6mumii 1IaH CTpOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. T'uapodunsHo-TUapOodhoOHBIE cBOMcTBA. Kitaccuduxarius munuaos.
Tpurmunepunbl, ¢Gocoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIMU
munuaoB. OO1Me CBOMCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneotuapl. [lpunnun kommiementapHoctu. I[lpaBwio Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectonaxoxaeHue u ouonornueckue Qynxuun JITHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietke. [pyeue wykneozuompugocgpamer (HT®D). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHEe U OMoU3NYECKUe UCCICTOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyN. Mooeruposarue
CMpYKmypbl U OYHKYUti OUOMONEKY U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckul cCunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B HEXHUBOU
npupoze», «Pacrnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJb», «BemectBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOMl MOJIEKYyNbl», «CTpoeHHEe MOJIEKYJ
yrieBooBy, «CTpoeHre MoJeKyn JHUnuaoB», «HyKIEeMHOBBIE KHUCIOTBD»,
«Ctpoenne Mosnekyibl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000PyI0BaHNE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHUE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccrmenmoBaHWe — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue u pyHKIMH KICTKH

Tumnbl KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHMOHATIBHBIE 00pa30BaHUs KJIETKH.
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CtpoeHue mpokapuoTHIecKoi kieTku. Knerounas cteHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta Hatpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[urtomna3ma. [luto3one. Llutockener. [IBmxenne nuromiazmsl. OpraHoubl
kieTkn. OnHOMeMOpaHHbIE OpraHouibl KIETKU: HHAOIJIa3MaTHYeCcKas 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
KJIETOYHbIX ~ MeMOpaH. I7maakuii  (arpaHyfsipHBIA)  3HIOIUIA3MATUYECKUN
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKH:  MHUTOXOHJIPUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenune W (yHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOILIACTBI, XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIUX PACTEHUM.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHeHmbl Hemblueunvlx Kiemok. MukporpyOouku. Kietounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii O0enkoBBIA MaTpukc. [IpocTpaHCTBEHHOE pPaCIONIOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaucnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).
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JleMoHCTpanun

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KiIeTKm», «CTpocHHe
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne NPOKapUOTHIECKON KIIETKI.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnasi padora «l3ydeHuEe CTPOEHHS KIETOK pPa3IMYHbIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlaGoparopnass padora «lccienoBanne mia3mMoiiM3a W JIETUIA3MOJIMN3A B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckas padora  «/3ydeHue  [OBWKEHHUS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIUU B KJIeTKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnesl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrneueHre KieTku: mnpeBpamieHne ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Metabonuzma. DepMeHThI, HUX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUSI.
Kodepmentsl. Otnuuusi pepMeHTOB OT HEOPTAaHUYECKUX KaTalnu3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (HDEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BelecTB B KieTke. DorocuHTes.
AHOKCcUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nueMeHmol U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mmpouecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3iaudHbx (HaKTOPOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Oposkenus. [IpomykTbl OposkeHHS W HX
WCIIOJB30BaHUE YEJIOBEKOM. AHa’poOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUY B
npoiieccax ononornyeckoro okucienus. {uknnueckue peakunu. OKUCIUTEIbHOE
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dbochopuupoBanue. Iuepeus memoOpaHHo2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaser. llpeumyniecTBa a’poOHOTO MyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpaIMuA

[Toptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DOTOCHHTE3», « JHEPreTHIEeCKUil oOMen», « bnocuaTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JJII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

Jlaboparopuass padora  «l3ydeHue  KAaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

Jlabopatopnasi pabGora «/3ydyeHue (HEPMEHTATUBHOTO pACIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue 1porieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacseacrBeHHass uHGOpMaLMs U peaju3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucTBa. TpaHckpunuus — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KomupoBanwe aMHHOKHMCIOT. Ponb pubocoMm B
onocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus reHoMa y
MPOKApUOT U 3YKApHUOT. Perysiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. l'mmoresza
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsel 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupycubie 3a0oneBanusi yenoBeka, >XUBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.
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Buoungopmamuka: unmeepayua u ananuz donvuux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oaunvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMoHCTpaIMuA

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabmuubl u cxembl: «buocunTtes 6enkay, «l'eHeTnueckuii Koa», «Bupycem,
«bakTepuodarmy.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJIETKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. Wurtepdaza u  Mutos.
Oco0OeHHOCTH TMpOLIECCOB, MpOTEKawIMUX B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuo bl UHTEpGa3bl.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perumkannun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Temomepsl u

TeromMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHbelid  HaOOpbel  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue wietku — wmutTo3. Craauu MHUTO3a W TPOUCXOJAIINE B HUX

nporeccel. Tunel muto3za. KapuokuHes u nuToknHe3. buosiornyeckoe 3HayeHue
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKHU. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u euberu kiemokx. «lugposas
KiemKkay» — ououngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KIIeMKU.

JemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHuEe: CBETOBOM MHUKPOCKOT, MUKpOIIpernapathl: « MUTO3 B KJIETKaX
KOpEIIKa JIYKay.

JlabopaTtopnass  pabora «3ydeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlaGopaTopHnasi pabota «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OIHOKIJIETOYHEIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.
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OcoOeHHOCTH  CTPOCHHMSI U JKU3HEIEATEITLHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHBIE TPUOBI, OJHOKJIECTOUHBIC
BOJIOPOCIH, APyrue NpoTUCThL. KOJIOHNAIbHBIE OPTaHU3MBI.

B3auMOCBsI3p 4YAaCTEl MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
GyHKUMIA U pacioNIOKEHHS TKaHEH B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHAS, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKIUN H
PAaCIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M TeHEpaTHMBHBIE OpraHbl pacteHud. OpraHbl u
CHUCTEMBI OPIraHOB KMUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHune u
TUNBI COEIUHEHUS KOCTEH.

JIBmxeHne  opraHu3MoB. JIBJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranu3moB. IlorjomeHue BOABI, YIJIEKUCIOrO Taza |
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. lIutanue XMBOTHBIX. BHyTpuIlonocTtHoe u
BHYTPUKIIETOUYHOE TNuIIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHuid. J{pixanue >xuBOTHBIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixaTenpHasi cuctema uesioBeka. MeXaHu3M BEHTWISUUM JIETKUX y MTHUI] U
MJIeKoUTaromux. Perynsius apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTtemMa IMO3BOHOYHBIX JKMBOTHbIX U 4enoBeka. Cepare,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpalieHus. IDBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Beigenenue y pacreHuil. Beinenenue y
*KUBOTHBIX. CoKpatuTenbHble Bakyonu. Opranbl BblaesieHus. PunpTpanus,
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CeKpelusi 1 00paTHOE BCachIBaHME KaK MEXaHU3Mbl PaOOTHl OPraHOB BbIIEICHUS.
CBs13b MOJIOCTH TeJNa C KPOBEHOCHOM M BBIJIETUTENBHONU cUCTEMaMU. Brinenenue y
MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne M QyHKIIMOHUPOBAHHE
Hedpona. OOpazoBaHHE MOYH Yy YeJIOBEKaA.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAacTEHUMU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranu3ma oT OoinesHeil. IMMmyHHast cuctema denoBeka. KieTouHblili u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMyHUTET. Teopus KioHaNIbHO-celeKTuBHOro ummynurera (I1. Dpmaux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumocTte ¥ peryisius y OpraHusMoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasg cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENBl. JBOJIOUNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHbIX. OTAENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptpert: U. 11. I1aBnoB.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucremMbl  OpPraHoB NO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHHE CTEOs»,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKENET 4YeOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMaY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BblgenurenbHas cUCTEMay, «IDHAOKPUHHAsA cUCTEMa», «CTPOCHHE MBIIIIbIY,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymku», «HepBHas ~— cucrtema
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npecMbikatomuxcsi», «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MIIeKOTIUTaOMuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTIJIOKOXHUX, dUBBIE 3K3EMIUIIPhl KOMHATHBIX pacTeHUM, repbapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHHs Kpaxmalia U OeJIKOB Mo AecTBreM (hepMEeHTOB, 000pyAOBaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JIBIXaTEeNbHBIX JBUKEHUHN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEN paCTCHUIN».

JlabopaTopHasi padora «/3yueHne TKaHEel )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecrnonoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYJISLHUA,
dbparmeHTais, KIOHHPOBaHUE.

[TonoBoe pa3zmHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii CMbICIT
M€i103a M TIOJOBOro Tmpouecca. Meilo3 U €ro MecTto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponspimieBoe pa3Butue. ['amerorenes y »kuBOTHbIX. [10J10BBIE KEe3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMmaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnogoTBOpeHHE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpooOnenune. Tumbsl  apoOneHwus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMCTKH
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHANIBHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI KUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pa3BUTHE PA3TUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

[okyMeHT co3aaH B anekTpoHHow copme. Ne 01.09/20-mB2 ot 01.09.2023. UcnonHutens: HyrymaHosa U.B. r'BﬂEKTPOHHbIﬁ
CtpaHunua 15 s 77. CTpanuua cosgara: 20.12.2023 10:01 =¥ TATAPCTAH



Poct u pasButrue xuBoTHBIX. [locTomOpuonaneHeiii nepuon. Ilpsmoe u
HempsiMoe pa3BuTue. PasButue ¢ wmetamopdo3oM y OECHO3BOHOUYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOTMYECKOE 3HAYEHHE MPSIMOTO W HEMNPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoeHue u pasputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpolecce Menosa.
['amerorene3 y pacreHud. OIIOAOTBOPEHHE W PA3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHUE CEMEHU.

MexaHu3Mbl peryJisiluyd OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnuupel u cxembl: «BereratuBHOe pa3MHOXKEHHE», «TuIbl Oecrnonoro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3BuThe wMmaiickoro xyka», «Pa3BuTue capaHum»,
«Pa3Butne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUI»,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JABYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOpPCKOM  KamycTb», <«OKH3HEHHBIM [UKI MXa», <«KU3HEHHBIM MK
MManoOpPOTHUKA», « KU3HEHHBIN ITUKIT COCHBI».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHLEKIETOK H
CIIEpMAaTO30U10B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

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

IIpakTuyeckasi padora «BrpisiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CTpo€HHE OpPraHoB PA3MHOMXKEHHUS BBICHINX
PaCTEHUI».

Tema 11. I'eHeTuka — Hayka O HaCJIeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Pabotsl T
Mengens, I'. ne @puza, T. Moprana. Ponp 0oT€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Paboter H. K. KoneioBa, H. M. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 1O. A. ®umumuenko, H. B. TumodeeBa-Pecorckoro.
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OCHOBHbBIE TEHETUYECKUE TOHITUS U CUMBOJIBI. ['OMOJIOTHUYHBIE XPOMOCOMBI,
aJUleJIbHbIe TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUIOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYISIPHO-TE€HETUUECKH.

JleMoHCTpanun

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToibl TeHETUKIY, «CXeMbl CKPEIIUBAHUSD.

JlaGopaTtopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX

HCCJIEIOBAHUIN).
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usl THOPUIOB MEepBOTO MokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacCIICIUICHUs NPHU3HAKOB. lluTonormyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHannzupyouiee ckpemmBanue. [[poMeKyTOUHbI XapakTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCHUMOIO
HACJIEJOBaHUsSI  TIPU3HAKOB. [{uTtonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEIIMBAHUS.

CuerienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUs ona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporaMmeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CUEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEHCTBUE
refa. MHOXECTBEHHBIM aljieju3M. B3auMojaencTBUe HeaJUICAbHBIX TI'€HOB.
KommnementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KMBOTHBIX W YEJIOBEKA, a
TakKe (PU3MOIOTHYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (DYHKIIHMA.
['eHeTHYECKME MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH
— TIApa3UT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHe acleKThl KOHTPOJISI U
M3MEHEHUS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JemoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopras.
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Tabmuiet u cxemsl: «IlepBoiif 1 BTopoit 3akoHbl Menaens», « TpeTuii 3akoH
Mennens», «AHanmu3upymoliee CcKpelmuBaHue», «HemomHoe TOMUHUPOBAHHEY,
«CrierieHHOE HACJIeIOBaHWE TPU3HAKOB Y Npo30duibl», «l'eHeThka ToJay,
«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOX€eCTBEHHBIN alIeNIN3M», « B3auMo1eiicTBUE TEHOBY.

OO6opynoBaHue: MOJENb JJisl JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JIEMOHCTPAllUA CLEIUICHHOTO HACIJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas padora «l3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIUBaHUA Yy APO30(PUIB».

IIpakTuyeckass paGora  «lM3ydeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue reHoTHMNA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAM(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psa v BapuanmonHas Kpubas (B. Moranncen). CpoiicTBa MoAM(pUKALMOHHON
M3MEHUYUBOCTH.

['eHoTHMIIMYECKAash N3MEHUYUBOCTh. CBOWCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTH. Meio3 W MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETHYECKOT0 pa3HOOOpa3usi B Mpejiesiax OJJHOTO BUA.

MyTranuoHHass W3MEHYMBOCTb. BuUIBl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUPOBAHHbICE MyTalMHh. SaepHble W
HUTOIUIa3MaTuyeckue myTtanuuu. CoMaTUYeCKUE W MOJIOBbIE MyTaluu. [IpuunHbI
BO3HUKHOBEHUsSI MyTanui. MyTareHbl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO Tpollecca. 3aKOH TOMOJIOTUYECKUX PSIJI0B B
HacnencTBeHHoM m3meHunBocty (H.W. BaBuiio). BHesinepHass U3MEHUMBOCTH U
HACJIECTBEHHOCT.

Onucenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Uoranncen, H. 1. BaBuios.
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Tabmuupr w  cxembl: «Bumgsl u3MeHYUBOCTHY, «MomudukamrmoHHast
U3MCHYHUBOCTEY, «KoMmOnHaTnBHAS W3MCHYHUBOCTEY, «Meiosy,
«OnnonoTBopeHuey, «I'eHeTndeckue 3a00ieBaHUs YeI0BeKay, « Buabl MyTamuii.

OO6opynoBaHue: XKHBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psAga |
BapUALMOHHON KPUBOWY.

IIpakTuueckas padora «Mytamuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. 'eneTnka 4esioBeKa

Kapuorun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
yejaoBeKa.  MeToapl  M3yYyeHMsT TE€HETUKHM  4YEJOBEKa: T'€HEAIOTMYECKHUH,
OJIM3HEIOBBIH, LIUTOT€HETUYECKHUN, MOITYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemMeHHOE ONPEAEIICHUE TEHOTHUIA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C IMOMOIIBIO
[1[[P-ananu3a. HacienctBeHHble 3a001€BaHus YellOBeKa. | '€HHbIE 1 XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJie3HM C HACIEACTBEHHON MPepacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUN U JICYEHUH T€HETUYECKHUX
3a00JeBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIICIOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enernueckue (akTopbl TOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKA K
bu3MYecKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKpY’KaroIie cpeabl. ['eneTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpauumn

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesioBekay, «I 'eHeTnueckue 3a00JIeBaHUs YETIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesekuusi OpraHu3sMoB

JloMecTukanust W celeKuus. 3apoKICHUE CEJNEKIIMU W JIOMECTUKAIIHM.
Yuenue H. U. BaBummoBa o lleHTpax mnpOMCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUW. PoJb cenekuuu B CO3aHUM COPTOB PACTEHUM U IOPOJ]
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wum3MeHuuMBocTM H. WM. BaBunoBa, ero 3HadeHue s
CEJICKITMOHHOM PabOTHI.

Metoapl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U

VIHJIUBU1yaJIbHBIN. DTanel KOMOWHAIIMOHHOMN CCJICKIIUU. HUcnwiTanne
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IPOU3BOAUTENEH MO MNOTOMCTBY. OTOOp MO T€HOTHNY C MOMOLIBIO OLEHKH
¢dbeHoTHa NIOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckycCcTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThlI.
PainanimoHHbI 1 XUMAYECKUN MyTareHe3 Kak UCTOYHUK MYTalUil y KyJIbTYpPHBIX
dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUS U METOOB
pexomOunanTHbIX JJHK my1st momydenust ucxoqHoro Matrepuana ajisi CEJIEKIHH.

[lonyuenne IIOJINTUIONIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
brnuskopoAcTBEeHHOE — CKpeliMBaHWe, wWid  UHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauus. [Ipeogonenue Oecruioaus
MEKBHUAOBBIX THOPHUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DpesonoyuUsy.

CoxpaHeHHE M HM3yYEHUE I'€HETUYECKHUX PECYpPCOB KYJIBTYPHBIX PACTEHUH H
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THMOpHIIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHeMmUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyomux U co30anusi Ho8blX NOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoetl U nepCcneKmueHblX MmexHoI02UlL.

JleMoHCTpanumn

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

Tabmunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH NOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metoppl cenexkunn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlaGoparopHasi padora «3ydyeHue cOpToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnueckas padora «lIpuBnBka pacTteHuN».

IKekypeusi «OCHOBHBIE METONBI U JOCTHKEHHMS CEJIEKUMU PAaCTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAaHEBbIE
KYJBTYPBHI, MUKPOOPTraHU3MBI, 170'¢ XapaKTepUCTHKA. TpagunuonHas
OMOTEeXHONOTHS:  XJeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOjiee. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
TexHoJsioruii. [Ipon3BoACcTBO O€nKa, AMUHOKUCIOT U BAUTAMUHOB.
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Co3niaHne TEXHOJOTH U MHCTPYMEHTOB ILIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYHPOBAHUSI TEHOMOB C LI€JIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinierounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUN H
#uBOTHBIX. Kpuobanku. Comaruyeckas THOpUAM3alUS W COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouioB B CEJlEKUMH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATbHBIX U NOJAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHHUE JKUBOTHBIX. METOM TPaHCIUIAHTALHUH SAJI€p KIIETOK.
Texnonozuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DPA3MHONCEHUS CENbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHas WHXXEHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pexkomouHanTHoix JIHK. Coz0anue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KCHEpUHU.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON UHKEHEPUU.

Menuuunckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JMAarHocThKa. MeTaOOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUU aHajau3 MpoTeoMa
4eJIOBeKa JUI OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-Ouommkenepuss g pa3pabOTKu
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTMH TPEXMEPHOTO OWMONMpUHTUHTra U ckaddonauara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C ILEJNbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneii OPBU, ycTtaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢dbynkunonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHuE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POMU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHass HHXKEHEPUs».

JlaGopaTopHasi padora «M3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKckypcusi «bHOTEXHONOTMA — BaKHEWINAsh MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIICJICHBI CIICAYIOIINE COCTAaBJISIONINE: OCO3HAHHE O0YJArONUMUCS POCCHUUCKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN pa3BUTUS OUOJOTHUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUICKHUMU COLUUOKYJIBTYPHBIMU, HICTOPUUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY W IMPaBOIOPSAIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE peAU3allMd OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U PaBOMNOPSIAKA;
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TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAESATEIBHOCTU TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSIIEE MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHWsS OWOJIOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTEISIM, CO3/TaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/A, OOIIECTBEHHBIX OTHOIIICHUN;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;
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TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOI'0O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEIHBIX MPUBBIYEK (YyHOTPEOIEHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXXHBIX IIOCIEACTBUM IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWil  TMOBEACHHS B MPHUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;
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HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKOM KYJIbTYPHI,
OIbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUUECKOMN NIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMHpPOBaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU IS COBPEMEHHOW IMBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTEeH BBIXOAA U3 IJI00AJIBHBIX SKOJOTUYECKUX MPOOJIEM U
oOecrieueHus: mepexojJa K  YyCTOMUMBOMY  Pa3BUTUIO,  PalMOHAIILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIILHOM IPaMOTHOCTU oOydaromuxcs, (GpopmMupyeMoi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHHUST Ha OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHME LIEHHOCTU HAYYHOM JesATEeNTbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU NMOTPEOHOCTIMHU.
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METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHeNU(PUKY METOJ0B TO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIE JCHCTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATHUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHUBEpCaJbHble ydeOHbIE JCHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISITUBHBbIC YHHUBEpPCAIbHbIE Y4YEOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AEeCTBUSIMM:

1) 6a3oBble JIOrHYecKUe AeMCTBHUSA:

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

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBLACIATH UX XapaKTEpHbIC MPHU3HAKHU, YCTAHABIUBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUS (PAKTOB U SIBICHUUN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

IIPUMEHSATH CXEMHO-MOJICIJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a
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TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIILICHUE MIPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBILUICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAUTh apryMEHTbl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

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

YMETb UHTErPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsiAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH
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nH)OPMAIHIO PA3TUIHBIX BUIOB U ()OPM TIPEICTABICHUS], KpUTUYECKH OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

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

npuOOpeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBI S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  PAcTO3HABaHWS W 3aIATHl  WHOOpMAIUH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01enme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyKIaemoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHMUS;

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

2) coBMeCTHas 1eITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;
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IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMIA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHre YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanus:

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

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJATh IUUIaH pEIICHHUS NpodsiieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, MCMOJIb30BaTh MPUEMBI peQuieKCHM AJisl OLEHKU CUTyallld, BbHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX

CHMKCHUIO,
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IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsATHE ce0d U APYIrUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYI'MX IIPH AHAIN3E pe3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHHPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE peE3yabTAaThl OCBOCHUSI COJEpXKaHUS Y4yeOHOro mpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETAIMU U MPEeOOPa30BAHUIO 3HAHUM, BUBI JEATCIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
KJacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruu;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTUYECKUE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeOpHsl
HacnenctBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3wsi MMOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIIIICHUS, YHCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIAEJOBAHUSIX IKUBBIX OOBEKTOB (OMHUCAaHUE, HW3MEpPEHUe,
HaOJII0/ICHNE, SKCIIEPUMEHT);
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YMEHHE BBLICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacCTEHUH, JKUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPTaHOB U CHCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )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-CIIEICTBEHHbIE
CBSI3M MEXAY UCCIIEyeMbIMU OMOIOIrMUECKUMHU MTPOLIECCAaMU U SIBICHUSMHU, J€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYEHHBIE  pe3yslbTaThl Ha  YYEHHMYECKHX

KOH(epeHusX;

YMEHHUC OLCHUBATL OTHYCCKHUC ACIICKTHEI COBPEMCHHBIX I/ICCJIe,Z[OBaHI/H\/'I B
obmacth  Owoyormd W MEAWINHMHBI  (KJIIOHHMPOBAaHHWE,  HMCKYCCTBEHHOC
OILIOAOTBOPCHHUC, HAIIPABJIICHHOC H3MCHCHHC I'CHOMA M CO3JaHUC TPAHCI'CHHBIX
OpraHU3MOB);
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YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oyaylieill npodeccruoHaIbHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

chOpPMHPOBAHHOCTh 3HAHUA O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpa, B TO3HAHWW 3aKOHOB NPUPOJBI M PEIICHUH SKOJIOTHUECKHUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOJIOTIOIB30BaHUs, U B (POPMHUPOBAHUM LIEHHOCTHOT'O OTHOLIEHMS K MPHUPOJAE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, 3KOCHUCTeMa, Ouocdepa), OMOIOrHUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouuu, B.M. Bepuanackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCITOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEIOBAHUAX KUBBIX 0OBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJITONaTPUYECKOro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HANPaBICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBATh B3aUMOCBA3M MEXIY TMpOIECCAaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCHIOCOOJICHHOCTh BHJIOB K cpelle oOUTaHMs, aOUOTUYECKUX M OMOTHUYECKHX
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KOMIIOHGHTOB ~ JKOCHCTEM, B3aWMOCBSI3€M OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIsl JOKAa3aTeIbCTBa POJCTBA OPraHM3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BISABISITH TPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

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

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
HKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYyYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MPeI0TBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TO03HABATEIbHBI WHTEpPEC, HaAIpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buoiiorus kak Hayka 1 0
2 JKuBble cucTeMBbl U UX U3YUEHHE 0
3 buonorus knetku 2 0 0.5
4 XuMuueckas OpraHu3aius KIeTKH 10 0
5 Crpoenvuie u GyHKIUHU KICTKU 8 0 2
6 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 0 |
KJIETKE
7 HaCJIeIlCTBeH}faﬂ uHpOpManus U 9 0 0.5
peanuzaius e€ B KJIeTKe
JKu3HEeHHBIH UK KIETKU 6 1
Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3MHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U ) 0 0.5
W3MEHUYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 0 1
14 I'eneTnka yenoBeka 3 0 0.5
15 Cenexuusi OpraHu3MoB 4 0
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4 0
17 PesepBHOE Bpems 1 0
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
buonorus kak KOMILUIEKCHas HayKa M Kak 1 Hepens
1 HACTE COBDEMEHHOrO OGILECTES 1 0 0 cenTAGDs https://m.edso0.ru/863e¢6122
p B P https://m.edsoo.ru/863e632a
bubnuoreka [IOK
. 1 Hepens
2 JKuBbie cucTeMbl M UX CBOWCTBA 1 0 0 cenTAGDS https://m.edsoo.ru/863e¢6122
P https://m.edsoo.ru/863e632a
3 YpoBHeBas opraHu3amus >KUBBIX CUCTEM 1 0 0 1 nepens bubnunorexa [IOK
p p ceHTAbpA https://m.edsoo.ru/863e6122
4 Hcropust OTKPBITUS U U3YYEHUS KIETKH. | 0 0 2 Hepens bubmmnoreka HOK
Krnerounas teopus CeHTAbpA https://m.edso0o.ru/863e6564
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
5 «3y4eHne MeToI0B KIIETOYHOU | 0 0.5 2 Hepena
6uonoruu (xpomarorpadus, ' CEHTABPSA
anektpodopes, AuddepeHnnaibHoe
neHtpudyruposanue, [1L[P)»
2 Hegena but6mmorekxa [IOK
6 XUMHYECKUHN COCTAB KIIETKU 1 0 0
ceHTAbpsA https://m.edsoo.ru/863e674e
7 MuHepaibHbIe BEIIECTBA KIETKU, UX | 0 0 3 Hepens
Ounosnoruveckas poib CeHTAbpA
8 CsoiicTBa, Kinaccuduxanys 1 GyHKuun 1 0 0 3 Hepena bu6muoreka [JOK
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0eIKOB ceHTAbpA https://m.edsoo0.1ru/863e6b72
Opranuyeckue BeIecTBa KIETKH — 3 Hepena bubnmnoreka HOK

9 1 0 0
YIJI€BOBI ceHTAGPA https://m.eds00.ru/863e6870

10 Oprannyeckue BenecTBa KICTKH — | 0 0 4 Hepenn bubmmoreka [JOK
JUIUIBI ceHTabpn https://m.edsoo0.ru/863e6870
Hyxkneunossie kucnorsl. JIHK u PHK.

1 JlaGopaTtopHas pabora «McciaenoBanue | 0 0.5 4 Hepenn bubmmoreka [JOK
HYKJICUHOBBIX KUCIIOT, BBIJCIEHHBIX U3 ’ ceHTAbpA https://m.edsoo.ru/863e6d5¢c
KJIETOK Pa3JIMYHbIX OPraHU3MOBY
Crpoenne u pynkuuu ATO. [pyrue 4 Hepenn

12 1 0 0
Hykneosuarpudocdarsr (HTD) CceHTAbpS
CexBenupoBanue JIHK. Metoapl

13 reHOMI/IKfI T aHCKI[I/IHTOMI/IKI/IH 1 0 0 L Henens bubmmorexa [IOK

- TP p ’ OKTAbpA https://m.edsoo.ru/863e6d5¢c
MPOTEOMUKH
1 Hepena
14 M i 1 0 0
€TOJIbI CTPYKTYPHOM OMOJIOTHH oKTAGPA
Oprannyeckue BenIeCTBa KIETKH —

15 oenku. JlaboparopHas paboTa | 0 0.5 1 Hepens bubnmnorexa [JOK
«O0bHapyxeHue 6EJIKOB C MOMOIIBIO ' OKTA6pA https://m.eds00.ru/863e6b72
Ka4eCTBEHHBIX PEAKIUI

16 Tunel knerok. [Ipokapuornyeckas ) 0 0 2 Hepena
KJIETKA OKTAbpA
CtpoeHue 3yKapuOoTUYECKOM KIIETKH. 5 Henens bubmuorexa [IOK

1
17 [IpakTuueckas padota «13yuenue 1 0 0.5 A https://m.eds00.ru/863¢6ff0
. N OKTAGPA
CBOWCTB KJIETOUYHOW MEMOpaHbI» https://m.edsoo.ru/863e716¢
2 Hepens but6mmorekxa [IOK
18 IToBepXHOCTHBIN anmapaT KJIETKU 1 0 0
p p OKTABPA https://m.edsoo.ru/863e6£f0
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https://m.edsoo.ru/863e716¢
OaHoMeMOpaHHbIE OPraHOU bl KIETKH.
bu6nunoreka LIOK
[IpakTuueckas padora «M3yuenue 3 Hepena
19 BH)KEHUSI LIUTOILJIA3MbI B PACTUTEIBHBIX 0.5 OKTABpA hetps://m.cdsoo.ru/863c6fHY)
a H p P https://m.edsoo.ru/863e716¢
KJIETKaxX»
[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MHUTOXOHJIPHH, TJIACTH/IBI. 3 bubmmoreka [JOK
Hepens
20 JlaGopaTtopHas pabora «McciaenoBanue 0.5 oxmgpﬂ https://m.edso0o.ru/863e6ff0
[UIA3MOJIA3a U JEIIa3MOJIN3a B https://m.edsoo.ru/863e716¢
PACTUTENbHBIX KIETKAX»
3 Hepena bubnunoreka LIOK
21 HememOpaHHbIE OpraHOUIbI KJIETKH 0
OKTADGPA https://m.edsoo.ru/863e6e88
4 Hepens
22 Crpoenue u KLU s71pa 0
p ymx AP OKTAbpA
CpaBHUTENbHAS XapAKTEPUCTUKA KIETOK
7 sykapuot. JlabopaTopHas padora 0.5 4 Hepens bubmuotexa [IOK
«M3yuenue CTpoeHHs KIIETOK ’ OKTAbpA https://m.edsoo.ru/863¢7aae
Pa3IMYHBIX OPTaHU3MOBY
AccUMWIALIMS U TUCCUMMWIISILIUS — JIBE
CTOpOHBI MeTabonu3Ma. Tumnsl oOMeHa
24 BeniecTB. JlaboparopHas paboTa 0 4 Hepena bubnnorexa [JOK
«3yueHne KaTaIuTUYECKOU OKTAbpA https://m.edso0.ru/863e766¢
AKTUBHOCTH ()EPMEHTOB (Ha IIpUMeEpe
aMUJIa3bl WM KaTajaasbl)»
DepMEHTAaTUBHBIN XapaKTep PeakLuu
)5 KJICTOYHOT'O0 MeTa0oIM3Ma. 0.5 2 Hepena bubmuorexa [{OK
JlaboparopHas pabota «3ydenue ' HoAbpA https://m.edso00.ru/863e6b72
(hepMEHTATUBHOTO PACIICTUICHHS
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MEePOKCHUIa BOJIOPOJIa B PACTUTEIBHBIX U
JKHBOTHBIX KJICTKAX)
%6 Benku-akTuBaTophl v OENKU- 0 2 Hepena
UHTHOUTOPBI HOA6pPA
2 HepenA
27 ABTOTpOGHBIH TUTT OOMEHA BEIIECTB 0 A
HOA6PA
3 HepenA
28 ®doTocuHTE3 0 A
HoA6pA
Xemocwurres. Jlaboparopras pabora
29 «CpaBHEHHE MTPOIIECCOB POTOCHHTE3A H 0.5 3 Heaen bubmorexa HOK
p p ’ HoA6pA https://m.eds00.ru/863e7c98
XEMOCHHTE3a»
AHa3poOHBIC OpraHu3Mbl. Buibl
30 opoxenus. JlabopaTopHas pabora 0 3 Hepens bubnnorexa [JOK
«CpaBHEHHUE MTPOIIECCOB OPOKECHUS 1 HoA6pA https://m.edsoo.ru/863e7c98
JIBIX AHUS»
31 AdpoOHBIE OpPraHU3MBL. JTaIlbI 0 4 Hepena
SHEPreTHYecKoro ooMeHa HOA6PA
DHeprus MeMOPaHHOr0 IpaJueHTa
P p fpa 4 HepenA
32 npotoHoB. Cunte3 AT®: pabora 0 HORB S
npoTOoHHON AT®-cuHTa3bI
33 Peakiium MmatpudHOro cuHTE3a 0 4 Heaenn bubmorexa HOK
p HOA6pA https://m.edsoo.ru/863e¢796¢e
34 TpaHcKkpunus — MaTPpUYHBIA CHHTE3 0 1 Hepens bu6muoreka [JOK
PHK Aekabpsa https://m.edso00.ru/863e¢796¢
35 Tpancnsauus u e€ dTarbl 0 1 Henena bubmorexa HOK
p nekabps https://m.edso00.ru/863¢796¢
36 Konnposanue aMmuHOKUCIOT. Posib 0 1 Hepena
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pubocoM B OMOCHHTE3E OenKa feKkabps
37 Opranuzanus reHoma y mpokapuor u 0 2 Hepens
J9YKapHuoT Aekabpsa
18 MonekynsgpHble MEXaHU3MbI HKCITPECCUU 0 2 Hepens
TEHOB Y 9YKapHOT feKkabps
Bupycel — BHEKIETOUHBIE ()OPMBI
19 JKU3HHU M OOJIMTaTHBIC Tapa3UThI. 0.5 2 Hepens bubmmoreka [JOK
[TpakTiueckas pabota «Co3nanue ' Aekabpsa https://m.eds00.1ru/863e7540
MOJIEJIH BHPYCa»
40 BupycHble 3a0051€BaHMs Y€I0BEKa, 0 3 Hepena Bbu6moteka [JOK
JKUBOTHBIX, PACTCHHI Aekabpsa https://m.edso00.ru/863¢7540
A1 Hanorexnonoruu B 6uonoruu u 0 3 Hepens
MEIULIMHE nekabps
3 HepenA
42 JKU3HEeHHBIN UK KIETKU 0 A
Aekabpsa
5 4 Hepenn bubnnorexa [JOK
43 Matpuunsnii cuntes JTHK 0 A 1
Aekabpsa https://m.edsoo.ru/863e796¢
Xpomocomsl. JlabopaTopHas pabora
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5 4 Heaens bubmmorexa [TOK
v P ' Aekabpn https://m.edsoo.ru/863e7dc4
MHUKpOIIpenaparax»
4 nepens bu6nunorexa LIOK
45 €JIeHUE KJIETKU — MHTO3 0
A nekabps https://m.edsoo.ru/863e7dc4
Tuns! knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas pabota
2 Hegens
46 «Habnronenne MuTo3a B KJIeTKax 0.5 AHBADA
KOHYHMKA KOpeNIKa JyKa (Ha TOTOBBIX P
MUKpoOIIpenaparax)»
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2 HepenA
47 Perynsuust >)kW3BHEHHOTO IUKJIA KIIETOK 0
AHBapA
2 HepenAa
48 OpranusM Kak eIMHOE 11eJI0€ 0
AHBapA
49 Tkanu pacrenuii. JlJaboparopHas pabora 0.5 3 Hepens
«3yueHne TKaHEeH pacTEHUI» ' AHBapA
TkaHu )KUBOTHBIX U YEJIOBEKA.
3 HepenA
50 JlaboparopHas pabota «3yuenue 0.5
. AHBapA
TKaHEH )KUBOTHBIX»
Opranbl. CucTeMbl OPraHoB. 3
Hepens
51 JlaGopaTtopnast pabora «3yuenue 0.5
AHBapA
OpraHOB I[BETKOBOT'O PACTECHUSI»
4 HepenA
52 Ormopa Tena opraHu3MoB 0
AHBapA
4 HepenA
53 JIBuKeHne opraHu3MoB 0
AHBapA
4 HepenA
54 [Iutanue opranu3mMoB 0
AHBapA
55 [Tutranue mMO3BOHOYHBIX KUBOTHBIX. 0 1 Hepens
[MumeBapuTenbHas cucTeMa 4eoBeKa despans
1 HepenA
56 [{pIxaHue opranu3smMoB 0
deBpans
57 JpIxaHne Mo3BOHOYHBIX KUBOTHBIX U 0 1 Hepens
YeJIoBEKa deBpans
2 HegenA
58 TpaHcnopT BELIECTB y OPraHU3MOB 0
deBpans
59 KpoBenocHas cucrema no3BOHOUYHBIX 0 2 Hepens
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JKUBOTHBIX U YEJIOBEKA despans
2 HepenA
60 Boiaenenue y opranu3smMos 0 A
¢deBpans
3 HepensA
61 3amuTa y OpraHu3MoB 0 A
deBpans
3 HepenA
62 NMMyHHas cucTeMa 4enoBeKa 0 A
despans
63 PazapaxxumocTs 1 perynsius y 0 3 Hepens
OpraHu3MOB deBpana
I'ymopanibHas perynanus u
yMOp peryJiitt 4 Hepens
64 SHJIOKPUHHAS CUCTEMA )KUBOTHBIX U 0
deBpans
yeJioBeKa
bubnuoreka [{OK
4 HepenA
65 @DopMBbl pa3MHOKEHHUST OPTaHU3MOB 0 despans https://m.edsoo.ru/863e81b6
P https://m.edso00.ru/863e83 1e
4 HepenA
66 ITonoBoe pazMHOXKEHUE 0 A
deBpans
5 1 Hepens bubnnorexa [JOK
67 Meiios 0 A 1
mapTa https://m.edsoo.ru/863e7f4a
["amerorenes. OOpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta 0.5 1 Hepens bubnnorexa [JOK
«/3yueHne CTpOeHHS MOJOBBIX KIETOK ' MapTa https://m.edso0o.ru/863e81b6
Ha TOTOBBIX MHUKpPOIIpErapaTax»
69 HNunuBuayansHOE pa3BUTHE OPraHU3MOB 0 1 Hepens bu6muoreka [JOK
— OHTOTCHE3 mapTa https://m.edsoo.ru/863¢8436
70 3akyajKa OpraHOB U TKaHEH U3 0 2 Hepens
3apOIBIIIEBHIX JINCTKOB MmapTa
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Poct u pa3BuTHE JKUBOTHBIX.

71 JlaGopaTtopHasi pabota «BrlsBiieHHE 0.5 2 Hepens
MPU3HAKOB CXOJCTBA 3apObIIeh ' mapTa
MO3BOHOYHBIX KUBOTHBIX»

Pa3sMHOXeHUE U pa3BUTHE PACTCHUM.

7 JlaGopaTtopHnas pabora «CtpoeHue 0.5 2 HepenA
OpPraHOB Pa3MHOKEHUS BBICIIIUX ' maprTa
pacTeHun»

7 Wcropus ctaHOBIEHUS U pa3BUTHS 0 3 Hepena Bbu6moreka [JOK
TEHETUKU KaK HayKH MapTa https://m.eds00.ru/863e8612
OcHOBHbBIE IOHATUS U CUMBOJIBI

74 reHetuku. Jlaboparopuas padota 0 3 Hepenn
«/Ipo3oduina kak 00bEKT TeHETHYECKUX s MapTa
UCCIIEIOBAHUI
3aKOHOMEPHOCTH HACJEeI0BaHUS
MpU3HAKOB. MOHOTHOpHUIHOE

75 ckpentuBanue. [Ipaktudeckas padbota 0.5 3 Hepens bubnmnorexa [JOK
"N3yueHne pe3yabTaToB ’ mapTa https://m.eds00.ru/863e8878
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
Jpo30¢uiIs"

76 uTonornyeckre OCHOBBI 0 4 Hepens
MOHOTHOPHUIHOTO CKPEIINBAHUS mapta

77 AHanu3upyolee CKpeuBatme. 0 4 Hepens
Henonnoe nomuHnpoBanue mapTa
JurnbpuaHoe CKpemuBaHue.

73 [TpakTuueckas pabota «3yuenue 0 4 Hepens bu6muoreka [JOK
pe3yIbTaTOB TUTHOPUIHOTO = mapTa https://m.edsoo.ru/863e89a4
CKPEIIUBAHUS Y TIPO30(DHITBD)
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79 [{uTomornyeckre OCHOBBI 0 1 Hepena
JTUTHOPUTHOTO CKPEITUBAHUS anpens

80 CleruieHHOE HacIeI0BaHKE MPU3HAKOB 0 L Henens bubmmorexa [IOK

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

21 XPpOMOCOMHasI TEOPUS 0 1 Hepens
HACJIEACTBEHHOCTH anpens

82 I'enernka momna 0 2 Heaens bubmmorexa [TOK

anpens https://m.eds00.ru/863e8c60

83 I'eHoTumn kak 1nenocTHas cucrema 0 2 Heaens

anpens

24 I'eneTnyecknii KOHTPOJIb PA3BUTHUSA 0 2 Hepena
pacTeHui, KUBOTHBIX U YEIIOBEKA anpens

85 N3meHYnBOCTh pHU3HAKOB. Buibl 0 3 Hepens bubnnoreka [JOK
U3MEHYUBOCTH anpens https://m.edsoo.ru/863e8efe

86 MonudukamonHas U3MEHYHBOCTh 0 3 Hepens

anpens
Bapuaunonsslil psia U BapualMOHHas
kpuBast. JlaboparopHas paboTa

%7 «MccnenoBanue 3akOHOMEPHOCTEN 0.5 3 Hepens
MOIU(PUKAITIOHHON U3MEHUYUBOCTH. ' anpens
ITocTpoeHnne BapualMOHHOTO psifia U
BApUALIMOHHON KPUBOII»

28 I'enoTunuyeckass U3AMEHYUBOCTb. 0 4 Hepens but6mmorekxa [IOK
KomOunaruBHass U3MEHUYUBOCTD anpens https://m.edsoo.ru/863e8efe
MyTarnmoHHas U3SMEHYHBOCTbD.

4 HepenA

89 [IpakTruueckas pabora «MyTarnuu y 0.5 anpens

Ipo30¢uiIbl (Ha TOTOBBIX
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MHUKpOIIpenaparax)»

90 3aKOHOMEPHOCTU MYTAI[MOHHOTO | 0 0 4 vepens
npoiiecca. DNUTeHETHKA U STTUT€HOMHUKA anpens
I'eneruka yenoseka. [IpakTrudeckas

91 abora «CocTaBecHHE U aHAIH3 1 0 0.5 1 Hepens bubmmorexa LOK
p N ) mas https://m.eds00.ru/863e8d78
POAOCIIOBHOM

5 1 Hepena bubnunoreka LIOK
92 MeTtoapl MEOUIIMHCKON T€HETUKN 1 0 0 A 3
mas https://m.edsoo.ru/863e8d78
3HaueHNE MEIUIIMHCKON T€HETHKHU B
1 Hepensa bubnunoreka LIOK
93 MPEOTBPAIIEHUH U JICUCHUH 1 0 0
. mas https://m.edsoo.ru/863e8d78
FeHEeTUYECKHX 3a00JIeBaHMIl YeI0BEKA
OCHOBHBIC ITOHATUS CEICKIIHH,

94 JlaboparopHas pabota «3yuenue | 0 0.5 2 Hepens bubmmoreka [JOK
COPTOB KYJIBTYPHBIX PAaCTEHUU U IOPOJ ' Mas https://m.edsoo.ru/863e9214
JIOMAIITHUX JKUBOTHBIX»

MeTto/1b1 ceeKIIMOHHOM paboThI.
95 JlaboparopHnas padora «3yueHue 1 0 0.5 2 Hepens bubmmorexa HOK
patop P y? ’ mas https://m.edso0.ru/863e9214
METO/IOB CEJIEKIIMU PACTEHUI»
JlocTv>KeHMs CeJIeKIUMN PACTEHUN U
96 JKMBOTHBIX. [IpakTiueckas padora 1 0 0 2 Hepens bubmmorera [IOK
1P . p mas https://m.edso0o0.ru/863¢9336
«IIpuBUBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHHue u | 0 0 3 Hepena bubmmoreka [JOK
HCTIOJIb30BAHNE TEHETHYECKUX PECYPCOB mas https://m.eds00.ru/863e¢9336
buorexHoorus Kkak Hayka 1 OTpacilb

YK P 3 Hepens
98 npousBojcTBa. [IpakTuyeckas padora 1 0 0.5
mas
«3yueHne 0O0bEKTOB OMOTEXHOIOTHUIY
99 OcHoBHbIE HaNpaBJIEHUS] CHHTETUYECKOU 1 0 0 3 Hepena
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OHOJIOTUH mas
4
100 XPpOMOCOMHAasI ¥ T€HHas1 HHKEHEpUs 1 0 0 M:;a,u,enﬂ
4
101 MeauuuHckre OHOTEXHOIOTHI 1 0 0 M::,qenﬂ
PesepsHnbiit ypok. [ToBTOpeHue, 4 Hepena
102 . 1 0 0
0000111eHNe, CUCTEMATH3AIHAS 3HAHUI mas
OBIIEE KOJIMYECTBO YACOB I10 102 0 13.5
ITPOTPAMME '

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVI1 YYEHUKA

* buonorus. O6mas 6uosnorus, 11 kmace/ :y4ue6. s o6meodpazoBar. Opranuzanmii: 6a3ossiit ypoens/JI.K. bemnsies; mox

penakuuent J{.K. bensesa u I''M. [Ipimimnna.-7-e uza.-M.: [Ipocsemienune, 2020.-223c.

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

TUAAKTUYECKUE MaTepuabl, yueOHbIC MIaT(HOPMbI

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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COJEPXAHME OBYUYEHUA

11 KIIACC

Tema 1. DBoTIOLIMOHHAN O0HOJIOTHA.

[IpeanochbUIKM BO3HMKHOBEHUS 3BOJIOLHMOHHON TEOpPUHU. DBOJIOLHMOHHASA TEOpHUs U €€ MecTo B Ouosoruu. BiusHue
ABOJIIOLIMOHHOM TEOPHUH HA Pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBuzerenbcTBa 3BOMOUMU. [lane€oHTOIOrMYECKHE: TOCIEN0BATEILHOCTh MOSBICHNUS BUIOB B INAJEOHTOJIOIMYECKOU
JIETOIHUCH, TTepexoaHble popMbl. buoreorpaguueckue: cxoacTBo U paznuune GayH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOACTBA U Pa3IMyUsl SMOPUOHOB Pa3HbIX BUAOB IMO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE!
TrOMOJIOTUYHBIE, AHAJIOTHYHBIE, PYJAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOACTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MYTEN y BCEX OPTaHU3MOB.

OpomonronHas Teopus Y. Jlapeuna. [Ipeanockuiku BOSHUKHOBEHHS TapBUHU3MA. [IBUKYIIIHE CHUIIbI IBOJIIOIIMHU BUIOB
no JlapBuHy (M30BITOYHOE pPa3MHOKEHUE NPU OrPAHUYCHHOCTH PECYpPCOB, HeolpeaenéHHas M3MEHYMBOCTb, OoppOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomouu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkponsBomorus. [lomymsiius kak equHUIA BUA U DBOJOIHH.

JBrokymue cuibl (pakTopbl) SBOTIONKUK BUJOB B MpUpoe. MyTallMOHHBIN Mpollecc 1 KOMOMHATUBHAS N3MEHUYUBOCTD.
[TonynsuuroHHbIE BOJIHBI U Jipeiid reHoB. M3omsauus u Murparusi.

EcrectBeHHbIN 0TOOP — HanpaBsoMui ¢hakTop 3BOTOHNU. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3ysbTat 3BoJitoluu. [Ipumepsl npucnocobienunii y opranuzMoB. ApomMopho3bl
Y UANO0A AN TallUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIC (hOpPMBI BHI000pa30BaHus: Teorpauaeckoe, IKOJOTHIECKOE.

MakponsBomonusi. Dopmel 3BoMIONMNK: (DUTETHYECKAs, AUBEPreHTHAsA, KOHBEpreHTHas, napaiensHas. HeoOpatumoctsb
ABOJTIOIUH.

[IpoucxoxneHne oT HeceUaIu3uPOBaHHbIX NpeIKoB. [Iporpeccupyromas cnenuanu3anus. AganTuBHAs paguaiys.
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JdeMoHcTpanmm:

[Toprpetsr: K. Jlunnen, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. Bap, 3. I'ekkens, ®. Mromep, A. H.
CeBep110B.

Tabmuupr U cxembl: «Pa3BuTHe OpraHMYecKOro wmupa Ha 3emie», «3apOoJbllid TO3BOHOYHBIX IKUBOTHBIX),
«Apxeontepukcy, «Dopmbl 00psOBI 3a cyliecTBoBaHUEY, «EcTecTBeHHBIM 0TOOP», «MHOroo06pasue COpTOB pacTEHUN»,
«MHoroo6paszue nopoj KUBOTHBIX», «[lonmymsauun», «MyTanmoHHasi ”3BMEHYUBOCTEY, «ApoMopdo3s», «auoanantanumny,
«O0was gerenepauusy», «JIBrxyiue cuisl 3Boionuny», «Kapra-cxema mapupyra nyremectsust Y. Jlapsuna», «boprsba 3a
cymectBoBanue», «lIpucnocodseHHocTs  opraHuzMoBy», «['eorpaduueckoe BHUI00Opa3zoBaHUE», «IKOJIOTHYECKOE
BUJI000pa30BaHUE.

O0opynoBaHMe: KOJUIEKIUS HACEKOMBIX C Ppa3MYHBIMU TUIAMH OKpPAaCKH, Ha0Op IUIOAOB M CEMSIH, KOJUICKIIMS
«IIpumMepshl 3alUTHBIX MPUCIOCOOIEHUHN Y )KUBOTHBIX», MOAENb «OCHOBHBIE HAIlPaBICHUS HBOJIOLUNY», 00BEMHAS MOJEIb
«CTtpoeHnue roJIoBHOT0 MO3ra O3BOHOYHBIX).

buoreorpaguyeckas kapta Mupa, KoJeKuus «POpMbl COXPAHHOCTU MCKOMAEMBbIX XUBOTHBIX M PACTEHUN», MOJENIb
anmummkanusa — «Ilepekpéct xpomocom», BhaxHele mnpenapaTel  «PasButme Hacekomoro», «Pa3BUTHE JIATYIIKNY,
Mukpornpenapar «Jlpo3zodunay (Hopma, MyTaruu GOpMbl KPbUILEB  OKPACKH TEJa).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 1. «CpaBHeHUE BUI0B 110 MOP(OJIOTUUECKOMY KPUTEPHUION.

JIaGoparopHas padota Ne 2. «Onucanue npucnocodJeHHOCTH OpraHu3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HU Ha 3emue.

JloHayuHbIe MPEACTABICHUS O 3apOXKACHUN KU3HU. HayuHble runores3sl BOSHUKHOBEHUS KU3HU Ha 3emiie: aOMoreHes3 u
naHcrepMusi. XUMHYECKas HBOMIONUS. AOHMOTE€HHBI CHUHTE3 OPraHUYeCKHX  BEIIECTB M3  HEOPraHWYECKHUX.
DKcnepuMeHTAIbHOE MOATBEPKICHUE XUMUYECKOW 3Boitounu. HauvanpHble aTanbl Ouonorudeckoil spomtouuu. ['mmoresa
PHK-mupa. ®opmupoBanne MEeMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIECTKH. [lepBble KIETKM M HMX DBOJIOIMS.
@opMHPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie no 3pam u nepuonam. Karapxeit. Apxeiickas u nmpoTepo3orckas 3pbl. [laneo3olickas spa u
e€ epHuoIbl: KEMOPUICKUHN, OPAOBUKCKUM, CUITYpUNCKUH, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.
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Me3o3olickas 3pa u €€ NepUuOAbl: TPUACOBBIN, FOPCKUM, MEJIOBOU.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbINM, AHTPONOTEHOBBIH.

XapakTepucTruKa KiuMaTa U IeoJIOTHYECKHX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMH PACTUTEIBHOTO U KUBOTHOIO
mupa. Apomop(o3bl y pacTeHuid U KUBOTHBIX. [losiBIIeHHE, pacIiBET U BEIMUPAHKE TPYIII KUBBIX OPTaHU3MOB.

CucreMa OpraHM4EeCKOro MUpa Kak OTpaKE€HHE dBOOIUU. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

DBOJIIOIMA YENOBEKA. AHTPOMOJIOTUSl KaK Hayka. Pa3BUTHE MPENCTaBICHH O MPOUCXOXKICHUHM YeIoBeKa. MeTombl
U3y4yeHus aHTpororene3a. CxoJIcTBa U pa3auyus 4eJI0BEKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBrxymue cuiibl (pakTopsl) aHTpororenesa. HaciaeacTBeHHas U3MEHYMBOCTh M €CTECTBEHHBIN 0TOOp. OOLIECTBEHHBII
o0pa3 >KU3HU, U3TOTOBJICHHUE OPYAUN TPyJa, MBIIILJICHUE, PEYb.

OCHOBHBIE CTaAUM W BETBU 3BOJIIOLMM YEJIOBEKA: aBCTPAJONMUTEKH, UesoBek ymenbld, YeloBek NpAMOXOIALIUM,
UenoBek HeaHaepTanbckuid, YenoBek pa3dymHbli. Haxoaku HCKOMaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBaHUsA, 00JIacTh
pacnpocTpaHeHusi, 00bEM TOJOBHOTO MO3ra, 00pas3 KU3HU, OPYIHU.

YenoBeueckue pacbl. OcCHOBHblE OONbLIME pachkl: €BpoleouaHas  (eBpasuiicKkasi), HEerpo-aBCTpajOuHas
(3xBaTOpHANIbHASA), MOHTOJIOMAHAS (a3uaTCKO-aMepuKaHcKasi). UepThl MpHUCIIOCOOIEHHOCTH MPEICTaBUTENEH YeTOBEUECKUX
pac K yCJIOBHSM cyliecTBOBaHUsA. EAMHCTBO yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsr: ®@. Penn, JI. I1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmuubr u cxembl: «Bo3nukHoBeHue CoJIHEUHON cucTeMbl», «Pa3BuTHe opraHuyeckoro mupa», «Pacrturenbhas
KIIeTKay», « KuBoTHas kieTka», «[Ipokapuornueckas kierkay», «CoBpeMeHHas CUCTEMa OpraHuyeckoro mupa», «CpaBHeHue
aHATOMUYECKUX YePT CTPOCHHMSI YeIOBEKa U YeIOBEKOOOPa3HbIX 00€3bsiH», « OCHOBHBIE MECTA MAJICOHTOJIOTUYECKUX HaX0J0K
MPEJAKOB COBPEMEHHOrO 4elioBeKay, «JlpeBHeilmue moan», «/peBHue monum», «llepBble COBpEMEHHBIE JIOAMNY,
«YenoBeueckue pace».

Ob6opynoBanue: Myispku «lIpoucxoxkaeHue uenoBeka» (OIOCTBI aBCTpaJONUTEKa, MUTEKAHTPOIA, HEaHAepTalbla,
KPOMaHBOHIIA), CJICTIKN WK H300paKeHUsI KAMEHHBIX OpYAUi IEPBOOBITHOTO YelloBeKa (KaMHU-YOIIIEphl, pyomiia, ckpedia),
reOXpPOHOJIOrHYecKas Ta0uIa, KoJuleKus «DopMbl COXPAHHOCTH MCKOIAEMbIX JKUBOTHBIX U PACTEHUI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:
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[IpakTnueckas pabora Ne 1. «M3ydyeHne HCKOMIaeMbIX OCTATKOB PACTEHUI U JKUBOTHBIX B KOJIJIEKLIUSIX).

DKcKypcus «DBOIOLUSA OPraHUYECKOTO MUpa Ha 3eMJie» (B €CTECTBEHHO-HAYUYHbIN WM KPaeBEAUYECKUN My3€l).

Tema 3. Opranusmsl M OKpysKamoLias cpeaa.

OKOJIOTHSI Kak HayKa. 3aJaud M pasfenbl JKOJIOTMH. MeToabl JKOJIOIMYECKHX HCCIECIOBAHUN. OKOJOTMYECKOE
MHUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/1yIlIHAsl, IOYBEHHAs, BHYTPHOPTraHU3MEHHA.

Oxonornyeckue  (akropel. Knaccudukarus  sxonorudeckux — (akTopoB: aOMOTHYECKHE, OHOTHUYECKHE U
aHTPOIOTeHHbIE. J[efiCTBUE IKOIOTMYECKUX (PAKTOPOB Ha OPTraHU3MBI.

Abuotnyeckue (axkTophl: CBET, TeMIlepaTypa, BIaXHOCTb. Poromepuoausm. IlpucnocoOneHust OpraHu3MoB K
AecTBUIO a0NOTHYECKUX (PaKTOpOB. bruonmornueckue puTMsl.

buotnueckue gakropsl. Buibl OMOTHYECKUX B3aUMOAECUCTBUI: KOHKYPEHIUS, XUITHUYECTBO, CUMOMO03 U €ro (hOpMBI.
[lapazutusm, Koomepamusi, MyTyaju3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAINU3M, HEUTPAIHU3M.
3HaueHHe OMOTUYECKUX B3aMMOECHCTBUI AJIA CYIIECTBOBAHUS OPTaHU3MOB B PUPOJIHBIX COOOIECTBAX.

OKOJIOTHYECKHE XapaKTePUCTUKHU monyyssuud. (OCHOBHBIE TOKAa3aTelu MOMYJSIUU: YHCIEHHOCTh, IUIOTHOCT,
POXKIaEMOCTh, CMEPTHOCTb, IPUPOCT, MUrpanus. JJMHAMUKa YUCIEHHOCTH NOMYJISIUUU U €€ PETyJIALHsL.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. ['ekkens.

Tabmuusr u cxemsl: kapta «IIpupomnsie 30HBI 3emium», «Cpeabl OOMTaHUS OPraHU3MOBY», «DOTONEPUOIU3IMY,
«ITonynsuumny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MONYJISIUU HHPY30pUHU-TYyheabKn», «llumesbie nenm.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

Jlaboparopnas padota Ne 3. «Mopdosioruueckue 0COOEHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEYCaY.

[Tpaktuueckas pabota Ne 2. «IToacuéT MIOTHOCTH MOMYJISIIINI pa3HBIX BUOB PACTCHUI.

Tema 4. CooOmecTBa 1 IKOJIOrHYECKHE CHCTEMBI.

Coo0111ecTBO OpraHu3mMoB — OuoLeH03. CTPYKTYpbl OMOIIEHO3a: BUI0Bas, POCTPAHCTBEHHAs, Tpoduueckas (Tuienas).
Bunpi-noMmunantel. CBsi3u B OMOLIEHO3E.
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DkoJsioruueckue cucreMbl (akocucreMsbl). [lonstue 06 sxocucteme u OuoreoineHoze. OyHKIIMOHAIbHbBIE KOMIOHEHTHI
HKOCHUCTEMBI: MPOAYIIEHTHI, KOHCYMEHTHI, peIyIIeHThl. KpyroBOpOT BEIMIECTB M MOTOK SHEPTHH B IKOCUCTEME. Tpodudeckue
(muieBbie) ypoBHH 3KocucTeMbl. [lumieBsle menu u cetu. OCHOBHBIE MOKA3aTeNld 3KOCHUCTEMBI: OMOMacca, MPOIYKIIHSL.
DKOJIOTUYECKHE MUpaMUAbl: MPOAYKIMU, YUCICHHOCTH, OuomMacchl. CBOMCTBA AKOCUCTEM: YCTOMYMBOCTh, CAMOPETYIISIUS,
passuthe. CyKueccus.

[IpupoHbie 3KocUCTEMBbI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOMHOIO UJTU IIIMPOKOJIMCTBEHHOTO Jieca.

AHTPONOreHHbIE 3KOCHUCTEMBI. ATPO3KOCUCTEMBI. YPOOIKOCUCTEMBI. BHOIIOrHUECKOEe M XO34MCTBEHHOE 3HAUYEHHE
arpo3KOCUCTEM U YPOOIKOCHCTEM.

buopasHoobpasue kak gakTop ycToiiunBocTH 3kocucteM. CoxpaHeHne OMOIOrHUecKOoro pasHooOpasus Ha 3emile.

VYuenue B. . Bepnanckoro o 0uocdepe. ['panunpl, cocraB u ctpykTypa 6uocgepsl. 2Kupoe BeriecTBo u ero pyHkuuu.
Ocob6ennoctu 6uocdepsl Kak r100anbHOM SKOCUCTEeMBI. /[[MHaMuYeckoe paBHOBecUE U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiecTB W OMOT€OXMMUYECKHE IMKJIbI 3JIEMEHTOB (yIJIepojia, a3oTa). 30HAIBbHOCTb OHOCHEpHI.
OcHOBHBIE OMOMBI CYIIIH.

YenoeuecTBo B Onochepe 3emin. AHTpoTIOreHHbIe n3MeHeHus B Onocdepe. ['1obanbHbIe SKOJIOTHYECKHUE MPOOIEMBI.

CocymectBoBaHue Mpupobsl U yenoBeuecTBa. Coxpanenue OuopazHooOpa3usi Kak OCHOBA YCTOMUMBOCTU OMOChEpHI.
OcHoOBa palMOHANIBHOIO YMPABJIEHUS MPUPOJHBIMU PECYpPCAMH M HMX HCIOJb30BaHME. JlOCTHMXKEHUS OMOJIOTMM U OXpaHa
MIPUPOJIBL.

JdemoHcTpanuu:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxembl: «llumessie 1enu», «buonenos: cocraB u crpykrypay, «lIpupomnsie cooOmiectBa», «llernn
MUTaHUD», «IDKOJIOrHYeckas nupamuaa», «buocdepa u yenosek», «IkocucreMa MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO Jeca», «buoneHo3 BomoéMa», «ArpoueHos», «lIpuMepHble aHTPONOTeHHBIE BO3ACHCTBUS Ha MPUPOLY»,
«BaxHelme UCTOUYHUKH 3arpsi3HCHUS] BO3JyXa U TPYHTOBBIX BOa», «llouBa — BakHeWmnasi cocTtaBistomias Ouochepsy,
«®DakTopel aerpaganuu nouBy, «llapHukoBwii 3¢ dekT», «DakTOpbl PaIMOAKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas
CTpYKTypa ouochepo», «Pacnpoctpanenue xku3Hu B ouocdepe», «O30HOBBIN 3KpaH 6uocheprl», «KpyroBopoT yriepoja B
ouocdeper, «KKpyroBopot azota B mpupoie».
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ObopynoBanue: Moaenb-anmiaukanus «Tunuuneie OMoIeHO3b», repOapuil «PacTurensHbie cOOOIIECTBAY, KOJIEKIUN
«buoneHosy, «BpeauTenn Ba)KHEUIINX CEIbCKOXO3SMCTBEHHBIX KYJIbTYp», repOapuu U KOJUIEKIIMM PACTEHUN U )KUBOTHBIX,
MpUHAJJISKAIINE K pa3HbIM SKOJIOTHUECKUM TpyIinaM ofHoro Buaa, KpacHas kuura Poccuiickoit @eaeparuu, n300paxeHus
OXpaHSAEMBbIX BUJIOB PACTEHUH U )KUBOTHBIX.
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[VDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIT'PAMMBI 110 BUOJIOTMM HA BA30OBOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

Cornmacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUS K pPe3yJibTaTaM OCBOCHHSI OOYYAIOMIMMUCS MPOrpamMm
CpeaHero o011ero 00pa3oBaHus: JMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pE3yIbTAaTOB OCBOCHHS NpeaMera «buonorus» BBIAEIEHBI CIEAYIOMINE COCTABIISIIOIINE:
OCO3HaHHE OOYYAIOIIMMHUCS POCCHMCKON  TpaXJAaHCKOW  HWJEHTUYHOCTH — TOTOBHOCTHU K  CaMOpPa3BUTHIO,
CaMOCTOATENLHOCTH M CaMOOIIPEICIICHUIO, HAIMYKME MOTHUBAIIMM K OOYYEHHUIO OWOJIOTHH, IICJICHANPABICHHOE PAa3BUTHE
BHYTPEHHHMX YOEXIEHUNU JIMYHOCTU Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAAUIMN Pa3BUTHUA
OMOJIOTMYECKOTO 3HAaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYy4YarolUXCSd PYKOBOJICTBOBATHCS B CBOECH JEATEIIBHOCTU
[IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, PUCYIIIUMHU CUCTEME OHUOJIOTHYECKOTO 00pa30BaHUs, HATHMYHUE YKOJIOTHUUECKOTO
MPaBOCO3HAHUS, CHIOCOOHOCTH CTaBUTh II€JIA U CTPOUTD KU3HEHHBIC TIIaHbI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpenMera «buosorus» JOCTUTAIOTCA B €IWHCTBE YU4EOHOW M BOCIUTATEIHHOM
JESITEIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCHUHUCKUMH COLIMOKYJIBTYPHBIMH, MCTOPUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMU, MIPUHATHIMUA B OOILIECTBE MpaBUJIaMH M HOPMaMU MOBEJECHUSI U CIIOCOOCTBYIOT IpoIleccam
CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSA, PA3BUTUS BHYTPEHHEH MTO3ULMH JIUYHOCTH, NATPUOTU3MA, YBAKEHUS K
3aKOHY W TMPaBOMOPSJIKY, YEJIOBEKY TpyJa M CTapiieMy MOKOJICHHIO, B3AMMHOTO YBa)K€HHsI, O€pEKHOTO0 OTHOIICHUS K
KYJbTYPHOMY HACJICAUIO U TPAAULIMSIM MHOTOHAlIMOHAIBLHOTO Hapoaa Poccuiickon denepanuu, NpupoJie U OKPYKAIOIIEH
cpene.

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS YUEOHOTO TIpeaMeTa « bHoIoTHs NOMKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh
OOy4JaromMXxcsi PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlN{, TMO3UTHUBHBIX BHYTPEHHHUX YOCXKICHHM, COOTBETCTBYIOIMIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
00111eCTBa, PACIIMPEHHUE KU3HEHHOTO OIbITa W OMNbITA JCSATEILHOCTH B IMPOIECCE peaau3alii OCHOBHBIX HampaBJCHUMN
BOCHUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:
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1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ZHMIIMKA OOYYAIOIIETOCs KaK aKTHBHOTO W OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO
00111eCTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JAESITEIBHOCTA MPU CO3JAHUU YUYEOHBIX NMPOEKTOB, PEUICHUU YYEOHBIX U
MO3HABATENILHBIX 3a/1a4, BEITIOJIHEHUN OMOJIOTHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH OTPEAEIIATh COOCTBEHHYIO TTO3HUITHIO 110 OTHOIIECHHUIO K SIBICHHUSIM COBPEMEHHOW KU3HUA U OOBICHITH €€,

YMEHUE YYUTHIBATh B CBOMX JCHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O B3aUMOJCUCTBUS JIIOJEH C pa3HBIMU
yOEXKIEHUAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOILIECCE COBMECTHOTO BBIMOJTHEHUS Y4YEOHBIX, IIO3HABATEIbHBIX U
UCCIIEIOBATENbCKUX 3aJ1ay, YBAXXUTEJIBHOTO OTHOIICHHS K MHEHHUIO OMMOHEHTOB MPHU OOCYXKJIEHUM CHOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKON UICHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY Hapojly, YyBCTBa
OTBETCTBEHHOCTH mnepes PoanHoit, ropnoctu 3a ¢Boil kpail, cBot0 PoauHy, CBOH SI3BIK U KYJIBTYPY, POILIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUI0 M MaMSATHUKAM MPUPOJbI, JOCTHxeHUsAM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUUCKUX YUYEHBIX B CTAHOBJICHUE M Pa3BUTHE OMOJIOTHH, TOHUMAHUS 3HAYCHUS
OMOJIOTMU B MTO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOoexXIEHHOCTh, TOTOBHOCTD K CITY’KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €T0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallUIl0 W TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HA MOpPaJIbHO-
HPABCTBEHHBIE HOPMbI U LICHHOCTH;
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OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTONYHBOTO OYIyIIEro;

OTBETCTBEHHOE OTHONIEHHWE K CBOUM POJMUTENSIM, CO3JaHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MPUHSTHS LEHHOCTEH
CEMEWHOMW JKU3HU B COOTBETCTBUU C TpaguUuaAMHU HaponoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOI'O U TEXHHYECKOTO TBOPUECTBA, CIIOpPTa, TPy/a,
OOIIIECTBEHHEIX OTHOIIICHUIA;

MMOHMMAHHUE IMOIMOHATBLHOTO BO3/ICHUCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPGKEHHIO B Pa3HbIX BUJIAX MCKYCCTBA, CTPEMJICHHE IMIPOSBISATH KadyeCcTBa TBOPUYECKOM
JUYHOCTH;

5) puzuveckoro BocnuTaHusi, GopMupoBaHus KYJbTYPbI 310POBbS U IMOIIMOHAIBHOT0 0JIATONOYYMSI:

MOHMMAaHUE U pealu3alus 3I0poBOoro M 0Oe3omacHoro olpaza >KH3HM (30pOBO€ MHUTaHUE, COOJIIOJACHUE
TUTUEHUYECKUX TIPaBUJl U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSATUN M OT/AbIXA, peryisipHas (usnyeckass akTUBHOCTH),
OEepeKHOT0, OTBETCTBEHHOTO M KOMITIETEHTHOTO OTHOIIICHHS K COOCTBEHHOMY (PM3MUECKOMY M TICHXHYCCKOMY 3JI0POBBIO;

MOHMMAaHUE IIEHHOCTH IIPaBWJI HMHAWUBUIYAJIBHOTO M KOJUICKTMBHOTO O€30IacHOIO IIOBEJACHUS B CHUTYaIlUsX,
YTPOXKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHUE MOCEICTBUN U HEMPUATHS BPEIHBIX TPUBLIYEK (YIOTPEOJCHUS AJIKOTOJIsI, HAPKOTUKOB, KYpPEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYy, OCO3HAHHE [ICHHOCTH MacTepCTBa, TPYAO0JIIO0HE;

TOTOBHOCTh K aAKTHUBHOW JIEATEILHOCTH TEXHOJOTHMUYECKOM W CONHMAJIbHOM HAIMPaBICHHOCTH, CIIOCOOHOCTh
WHULIMUPOBATH, TUIAHUPOBATh U CAMOCTOATENIBHO BBITOJIHATH TAKYIO JEATCIIbHOCTD;

HWHTEpeC K pa3IudyHbIM chepaM npodhecCHOHAIBHOU e TEIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOP Oy myIieit
poeCCHH B PealIi30BhIBATh COOCTBEHHBIC )KM3HCHHBIC TIJIAHBI;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MIPOTSHKECHUN BCEH JKM3HH,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTUYECKH 11eJ1eC000pa3HOe OTHOIICHHUE K MPUPOJIC KaK HICTOUHUKY KM3HHU Ha 3eMiie, OCHOBE €€ CYIIIeCTBOBAHUS,

MOBBIIIIEHNUE YPOBHS SKOJIOTMYECKOW KYJBTYPBI: MPUOOPETEHHE OMbITA TUIAHUPOBAHUS TMOCTYIIKOB W OIEHKU HX
BO3MOYKHBIX TOCIICICTBUU I OKPYKAIOIIEH CPEIbI;
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OCO3HaHUE TI0OATBHOIO XapaKTepa 3K0JIOTMYECKUX TPO0JIEM U MyTel UX PELIEHNUS;

CIIOCOOHOCTH MCIOJB30BaTh MPUOOpETaeMble MPHU M3yUYEeHUU OMOJIOTUW 3HAHHSI W YMEHHS MPH PELICHUHU MPoOseM,
CBSI3aHHBIX C PAIlMOHAIBHBIM MPUPOONOIb30BaHIEM (COOIIOICHIE MPaBUJ MOBEACHUS B MPUPOJIE, HAMPABICHHBIX Ha
COXpaHEHHUE PaBHOBECHS B IKOCHUCTEMAX, OXPAaHY BUJIOB, IKOCUCTEM, OUOChEepHI);

aKTUBHOE HENPUITUE [EUCTBUM, MPUHOCAIIUX BpPEd OKPYKAIOUIEH MPUPOAHOW CpeAe, YMEHUE MNPOTHO3UPOBATH
HEOIaronpUsITHBIE SKOJOTUYECKHUE MOCIEACTBUS MPEIPUHIMAEMBbIX AEUCTBUIA U IPEJOTBpAIIaTh UX;

HaJIMYHUE Pa3BUTOTO SKOJOTMYECKOIO MBIIUICHHS, IKOJIOTHYECKOW KYJIBTYpPBI, ONBITA ACSITEIBHOCTH 3KOJOTMYECKOU
HaIIPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEJIBHOM, KOMMYHMKATHBHOW W COLMAIIBHOM IPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOM IEATEIBHOCTH IKOJIOTMYECKON HANPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpMHPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON
MPaKTUKH, OCHOBAHHOT'O Ha IUAJIOTe KYJIbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YHUTATEJIbCKOW KYJBTYpbl KaK CpEICTBAa B3aMMOJEHCTBHS MEXKIYy JIIOJBMH U
MIO3HAHUS MUPA;

NOHUMAaHUE crneuuPuKU OMOJOTMM KaK HAyKd, OCO3HaHUA €€ pojii B (POPMUPOBAHMHM PALUOHAIBHOIO HAYYHOTO
MBIIUIEHUS, CO3JaHUM IIEJOCTHOTO MPEACTaBICHUS 00 OKPY’KaIOIIEeM MHUPE KaK O €IMHCTBE NPHUPOAbI, YEJIOBEKa U
oOLIECTBa, B TO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEN U pelIeHH Npo0OJieM COXpaHEHUs MPUPOJIHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTU OMOJIOTHH ISl COBPEMEHHOM IUBMIM3ALMHU: 00ECIEYeHHs] HOBOIO YPOBHSI Pa3BUTHUS
MEAMIMHBI, CO3/JaHHE MEPCHEKTUBHBIX OHOTEXHOJIOTUH, CIOCOOHBIX pellaTh pecypcHble MpPOOJIEMbl Pa3BUTHS
YeJI0BEUECTBa, MOMCKA MyTeH BbIXOAa U3 II00abHBIX 3KOJOTHYECKUX Mpo0sieM 1 o0ecrieueHus nepexoia K ycTouuBoMy
Pa3BUTHIO, PALIMOHATIBHOMY MCIIOJIb30BAHUIO MPUPOJIHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAaHAAPTOB XKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHHH OMOJIOTMYECKUX 3HAHMN B LEJISX MOBBIIMICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-
HAy4YHOW TPAMOTHOCTH, KaK COCTAaBHOW YacTU (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydYarOIMXCA, (OPMUPYEMOU Tpu
U3y4eHUU OMOJIOTHY;

NOHMMAaHUE CYIIHOCTU METOIOB MO3HAHHWS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh

NoJly4aeMble 3HAHUS Uil aHaIW3a U OOBSCHEHHMS SIBJICHUN OKPYXAIOIIEr0o MHUpPa U MPOUCXOASIIMX B HEM H3MEHEHHI,
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yMEHHE JeNlaTh 0OOCHOBAaHHBIE 3aKJIIOUEHHUS HAa OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS NAHHBIX C HEJBIO0 MOTYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OHOJOTMYECKHE 3HAHMS JUISl pElIeHUs MpoOdjieM B pealbHbBIX
KU3HEHHBIX CUTYaILIUSX;

OCO3HAHHWE IIEHHOCTH HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATh MPOEKTHYI0 U UCCIEI0BATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HETPEPHIBHOMY O00Pa30BaHMUIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY IMOJIYY€HHUIO HOBBIX
3HaHUU 110 OMOJIOTUU B COOTBETCTBHUHU C )KM3HEHHBIMU OTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3yJabTaThl OCBOCHHS y4eOHOro mpeamera «bUONOTHS» BKIIOYAIOT: 3HAYUMBIC IS
dbopMUpOBaHUSI MHUPOBO33PECHUSI OOYYAIOMIMXCS MEXKAUCIUILIMHAPHBIE (MEXIPEAMETHbIEC) OOICHAYYHbIE TOHSTHUA,
OTpaXkarolue MEeJOCTHOCTh HAYYHOW KapTHUHBI MUpPA M CHEIU(UKY METOJIOB IMO3HAHMS, UCIIOJIB3YeMbIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, SHEPIHsl, SIBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIM (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusi, MCCIEeNOBaHUEe, HAOIIOJEHNE, WU3MEPEHHE, JKCIEPUMEHT U JPYTuX), YHHUBEpCAJIbHbIE Y4eOHbIE IEHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHUKATHUBHBIC, pEryJIsTUBHBIE), oOecneuynBawomue QopMupoBanue  (GyHKIIMOHATIHLHOM
I'PaMOTHOCTH W COIMAIBHON KOMIIETCHIIMM OOYYaromuXcs, CIOCOOHOCTh OOYYalOIIMUXCS WCIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHYSCKUE 3HAHWS W YHUBEpPCAJbHBIC YyYeOHBIC IEHCTBHS B TI03HABATEIHLHOU U
COLMAJIBHOM ITPAKTHUKE.

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS IIPOTPaMMBbI CPETHETO O0IIero 00pa3oBaHus JOJKHBI OTPAXKATh:

OgBjaieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU 1eHCTBUSIMMU:

1) 0a30Bble JJOrH4YecKue JecCTBUSI:

CaMOCTOSATEIILHO (POPMYIIHPOBATh U aKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPHBATh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TP OCBOCHWM 3HAHWUW TPUEMBI JIOTMUECKOTO MBINUICHUS (aHaiM3a, CUHTE3a, CPaBHEHUS,
kiaccudukanuu, 0000IIeHHs), PACKPBIBATh CMBICT OMOJOTHYECKUX TOHSATHH (BBIIETSATH WX XapaKTepHbIE MPHU3HAKH,
yYCTaHABJIMBATh CBS3U C IPYTUMH ITOHSATHSIMH);
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ONpEeNeNSITh UETU IEATeIbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPUU HX JTOCTUKEHHS, COOTHOCHUTH PE3YJIbTaThl
JEeSITEILHOCTH C TIOCTABJICHHBIMHU IIEJISIMU;

WCITOJIB30BATh OMOJIOTUYECKHE TTOHATHS TSl O0OBSICHEHUS (DAKTOB W SIBJICHUH KUBOU MPUPO/IBI;

CTPOUTH JIOTUYECKHE PACCYKJICHHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, MO0 AHAJIOTHH), BBISBIISTH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B pACCMATPUBAEMBIX SIBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKTFOUEHUS,

MPUMEHSITh CXEMHO-MO/JICTIbHBIE CPEJICTBA JJIsl MPEJICTABICHUSI CYIIECTBEHHBIX CBSI3€M M OTHOLICHUM B M3Y4aE€MbIX
OMONOTUYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUYHI PA3HOTO pOJAA, BBISBICHHBIX B Pa3IWYHBIX HH(POPMAIMOHHBIX
HMCTOYHMKAX;

pa3pabarpiBaTh IUIAaH DPEIICHUS MPOOJIEMbl ¢ YUETOM aHajdu3a HUMEIOIIUXCS MaTepHaIbHBIX W HeMaTepHaIbHBIX
pECYpCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBLHOCTh, OIICHMBATh COOTBETCTBHE pE3YJbTATOB IIEsIM, OIICHUBATh PUCKHU
MOCJIEICTBUM ACITEIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BHUPTYaJbHOIO W KOMOHWHHUPOBAHHOTO
B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUA:

BJIaJICTh HABBIKAMHU Y4E€OHO-HUCCIIEIOBATEIbCKOM U MPOEKTHOM JEATEeNbHOCTH, HABBIKAMH pa3pelieHus NpooseMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY ITOMCKY METOJIOB PEIICHHUS NMPaKTHYECKUX 3aj]1a4, MPUMEHECHUIO
Pa3IMYHBIX METOJIOB IMO3HAHMUS;

WCIIOJB30BaTh pPa3UYHbIE BUILI JIEITEIBHOCTH IO TMOJYYCHUI0O HOBOTO 3HAHUS, €ro HWHTEpHpeTaluy,
npeoOpa3oBaHUIO U TPUMEHEHHIO B YYEOHBIX CUTYaIIUSIX, B TOM YHCIIC MPU CO3/IaHUM YUEOHBIX U COLIMAIIBHBIX MTPOCKTOB;

dbopMHUpPOBATh HAYYHBIN TUI MBIIIJICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMH W METOIaMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4H B 00Pa30BaATEIHLHOM JIEATETLHOCTH U JKU3HEHHBIX CUTYAIIHSIX;

BBISIBJISITh IPUUYUHHO-CIICICTBEHHBIE CBSI3U U aKTyaJU3UPOBATh 3a]1auy, BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS], HAXOAUTh
apryMEHTBI JIsl JOKa3aTeIhCTBA CBOMX YTBEPIKICHUM, 3a71aBaTh MapaMeTPhl U KPUTEPUH PEIICHHUS;

aHaJM3UPOBATh TOJYYEHHBIE B XOJE PEIICHHUS 3aJaud pe3yJbTaThl, KPUTUYECKU OILIEHHBATH HUX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;
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JIaBaTh OLEHKY HOBBIM CUTYallUsIM, OLEHUBATh NPUOOPETEHHBIN OIBIT;

OCYILECTBIIATH IIeJICHAIIPABICHHBIN MOUCK TIEPEHOCa CPEICTB U CIIOCOOOB ACHCTBHS B MPO(PECCHOHANBHYIO CPELY;

YMETh IEPEHOCUTDH 3HAHUS B TO3HABATENIbHYIO U IPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WJEH, MpeljiaraTb OpPUTMHAJIBHBIE IOAXOAbl M PpEUIEHMs, CTAaBUTh NpPOOJEMbl M 3aJaud,
JOMYCKaIOMe albTEePHATUBHbBIE PEILICHHUS.

3) padora c ungopmanueii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HH(popMmanuu (TEKCTe y4eOHOro mocoOus, Hay4YHO-TIOMYJISIPHON
auTepaType, OMOJIOTHYECKUX CIIOBapsAX U CHPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHanu3upoBaTh
UHPOpMALIMIO PA3IMYHBIX BUAOB U (QOpPM MPEACTABICHUS, KPUTUYECKH OLIEHWBATh €€ JIOCTOBEPHOCTh M
HEMPOTUBOPEUUBOCTb;

dbopMyIHpOBaTh 3aPOCHl U MPUMEHSATHh Pa3IMYHbIE METOMBI MPU MOUCKE U OTOOpE OMOJOrMYEecKON HHQOpMaIuy,
HEOOXOMMOM ISl BHIIOJHEHUS Y4eOHBIX 3a/]1a4;

IpUOOpETaTh OIBIT UCIIOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN, COBEPIIIEHCTBOBATh KYJIBTYPY
aKTUBHOTO MCIIOJIb30BAHUSI PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENbHO BbIOMpATh ONTUMANbHYIO OpMY Mpe/ICTaBIeHHUs] OUONIOrnYecKoil HHPOpMALMK (CXEMBI, TpapuKH,
JMarpaMMbl, TaOJIUIbI, PUCYHKHU U APYTOE);

UCIOJIb30BaTh HAyUYHBIM SI3bIK B KAuyeCTBE CpeACTBa Mpu paboTe ¢ OHOJOrMueckod HH(pOpMauuen: MPUMEHSTbH
XUMHUYECKHE, (PU3MUECKUEe U MaTeMaTUYeCKHe 3HaKU U CUMBOJIbI, (POpMYJibl, a0OpeBUaTypy, HOMEHKIIATYpy, UCIIOJIb30BaTh
Y Ipeo0pa30BbIBaTh 3HAKOBO-CUMBOJMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJIE€Th HABBIKAMHU PACMO3HABAHUS U 3aIIUThl HHGOpMALMKU, UTHPOPMALMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

1) o61ieHme:

OCYILIECTBIISITh KOMMYHHKAIlMM BO BceX cepax KHU3HU, aKTHBHO y4acTBOBaTh B JHAJIOTE€ WM JTUCKYCCHHM IO
CYILIECTBY OOCyxJIaeMoi Tembl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBaTh CYXKACHUS OTHOCUTEJIBHO BBINOJHEHUS
npeajiaraeMoi 3a1auu, yYuThIBaTh MHTEPECH U COTJIACOBAHHOCTH MO3UIUHI APYTUX YYACTHUKOB AMAJIOTA UK AUCKYCCHUH);
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pacmo3HaBaTh HeBepOajdbHBIC CPEACTBA OOICHUS, MMOHUMATh 3HAYCHHE COIMAIBHBIX 3HAKOB, MPEANOCHIIOK
BO3HUKHOBEHUS KOH(DJIUKTHBIX CUTYaIHA, YMETh CMATYATh KOH(IMKTHI K BECTH IIEPETOBOPHI;

BJIQJICTh Pa3JIMYHBIMU CIIOCOOAMM OOIIEHUS U B3aMMOJECHUCTBUS, MOHUMATh HAMEPEHUs JPYTUX JIIOACH, MPOSBISITh
YBaKUTEIIBHOE OTHOIIIEHNE K COOECETHUKY U B KOPPEKTHOU popme GOpMyTHPOBATH CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCTIOJIb30BAHUEM SI3IKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MOHUMATh W MCIIOJIh30BaTh MPEUMYIIIECTBA KOMAHIHONW W MHAWBUAYATHHOW paOOTHI MPU PEIICHUN OMOJIOTHUECKON
npoOJieMbl, 0OOCHOBBIBATh HEOOXOJMMOCTh IMPUMEHCHHS TPYIIIOBBIX (OPM B3aMMOJICHCTBHUS TPH PEIICHUN YYCOHOM
3a7a4u;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUM ¢ YIETOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH KaXKJIOT0 YjIeHa
KOJIJICKTHBA;

MPUHUMATH L€ COBMECTHOM JESATEILHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JACHCTBUS MO €€ JOCTHXKEHUIO:
COCTaBJIATh TUTAH ACHCTBHMM, pacHpeleNaTh POJad ¢ YYETOM MHEHHH YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl COBMECTHOM
paboThI;

OIICHUBATh KAue€CTBO CBOETO BKJIAJa U KaXJOTO y4YaCTHHKA KOMAaHJbl B OOILIMNA pe3yJbTaT Mo pa3pabOTaHHBIM
KpUTEPUSIM;

npejyiarath HOBbIE MPOEKTHI, OLIEHUBATh WU C MTO3UIIUU HOBU3HBI, OPUTUHAILHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETMUECKOE TMOBEJICHUE B PA3JIMYHBIX CHUTyalUSAX, MPOSBIATH TBOPYECTBO U
BOOOpakeHHUE, OBITh MHUITUATHBHBIM.

OBJiaieHNe YHHBEPCAIbHBIMH PEryJISSTUBHBIMU A€HCTBUSIMH:

1) camoopranusanms:

WCITIOJI30BATh OMOJIOTUYECKHUE 3HAHUS JJISI BBISBJIICHUSI IPOOJIEM U UX PEIICHUS B )KU3HCHHBIX M YICOHBIX CUTYyAIHSIX;

BBIOMPATH HA OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JIEBBIE U CMBICIOBBIC YCTAHOBKH B CBOMX JIEUCTBUSIX U MOCTYIKAX 10
OTHOILICHHIO K JKMUBOU MPUPOJIE, CBOEMY 3/I0POBBIO U 3I0POBBIO0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIICCTBIISATh MO3HABATEIBHYIO JESATEIBLHOCTD, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
coOCTBEHHBIE 3a/1a4M B 00pa30BaTEILHOMN JACATEILHOCTH U KU3ZHEHHBIX CUTYAIIUSX;
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CaMOCTOSTEJIbHO COCTABJIATh IUIAH PEIICHHS MpOOJIEMbl C YYETOM HMEIOIMIMXCSI PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEMN U MPEANIOYTECHNN;

JaBaTh OLICHKY HOBBIM CHUTYaLUsIM;

pacIIupsATh paMKH y4eOHOTro NpeIMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUN;

JIeJ1aTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO MIMPOKOW 3PYIUIMU B pa3HbIX 00JACTSIX 3HAHUM, MOCTOSTHHO
HOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEIISIM;

BJIAJETh HABBIKAMU IIO3HABATEIBHON pe(IEeKCHH Kak OCO3HAaHUS COBEPIIAEMBIX JEUCTBU M MBICIUTEIbHBIX
IPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHMM, MCIIONB30BaTh NPUEMBI PeQIIEKCUU NJIsl OLICHKU CUTYallud, BHIOOpa BEPHOIO
peleHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PELIECHHUS 110 UX CHIKEHHUIO;

IIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTATOB ACATEIbHOCTH;

3) npuHsATHE ce0sl U APYTrUX:

OPUHUMATH ce0sl, MTOHUMasl CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB JACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UILIMH JPYrOro 4eaoBeKa.

NHNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus nmporpamMmmbl COO no 6uonoruu Ha 6a30BOM YPOBHE BKIFOUAIOT CHEIIU(PUUECKUC
Ut yueOHoro mpenmera «buonorusy Hay4dHbIe 3HAHUS, YMEHUSI U CIIOCOOBI JEHCTBUI MO OCBOCHUIO, MHTEPIIPETAIIUU U
npeoOpa30BaHUI0 3HAHUM, BUIBI JAEATEIBHOCTU MO TOJYYEHHUIO HOBOT'O 3HAHUS M MPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX
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y4eOHBIX CUTYyallUsX, a TAKXKE B PEaJbHbIX )KU3HECHHBIX CUTYAIIUsX, CBA3aHHBIX ¢ Onosiorueid. B mporpammMe npeaMeTHbie
PE3yNBTATHI MIPEACTABICHBI IO TOaM O0yUYCHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buonorus» ¢ 10 kaacce NOMKHBI OTPAKATh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MECTE€ M POJUM OUOJOTMU B CHUCTEME HAyYHOTrO 3HAHUS €CTECTBEHHBIX HayK, B
(bopMHpPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O BKIIAJIE POCCUUCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHONW TPaMOTHOCTH UYEJOBEKAa IS PEIICHUS
YKU3HEHHBIX 3a]1a4;

YMEHHUE PACKPBIBATh COJEPKaHHE OMOJIOTMYECKUX TEPMUHOB U TOHSTHH: >KH3Hb, KIJIETKA, OpPraHu3M, MeTaboIn3M
(oOMeH BemiecTB U MPEBpAILEHUE JHEPIHH), TOMEOCTa3 (CaMOpEryJsIius), YpOBHEBash OpraHU3alusl >KUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHHE (PENPOYKITHS), HACIEICTBEHHOCTh, U3MEHUHNBOCTb, POCT U Pa3BUTHUE;

yMEHHUE Wu3JaraTh OHOJIOTMYECKUE Teopuu (KJIETOYHAs, XPOMOCOMHAsl, MYTAllMOHHAs, IEHTpaJibHas JorMa
MOJIEKYJsipHOM Ounosiorun), 3akonsl (I'. Menaens, T. Moprana, H. 1. BaBunoBa) u ydyeHus (0 1ieHTpax MHOT000Opas3us u
MIPOUCXOXK]IEHUS KYJIbTypHbIX pacTenuit H. 1. BaBunosa), onpeaensars rpaHUIlbl KX TPUMEHHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BIAJETh METOIaMH HAYYHOTO TTO3HAHUS B OMOJIOTHU: HAOIIOJCHUE U OMKMCAHKE KUBBIX CUCTEM, IIPOLIECCOB U
SBJICHUM, OpraHu3alus U MPoBeAeHNE OMOJOTHYECKOTO IKCIIEPUMEHTA, BBIJIBUYKEHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXJly HUCCIEIyEeMbIMU BEJIMYMHAMHU, OOBSICHEHHE TMOJIYYEHHBIX PE3yJbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX MOHSITHUH,
TEOpUH U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKA BHUPYCOB, KIETOK MPOKAPHOT M DSYKAPHOT, OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX OpPTraHW3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEHIECTB W MPEBPAICHUS HDHEPTUU B KIIETKE,
doToCHHTE3a, IUIACTUYECKOTO U DJHEPreTHYecKOro OOMEHa, XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS,
Pa3MHOXXEHUSI, UHIUBUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTECHE3);

yMEHUE TPUMEHSThH TMOJyUYCHHbIE 3HAHUS JUISl OOBSICHEHUS OMOJIOTUYECKHX MPOIIECCOB WM SBJICHUM, ISl TPUHATUS
MPAKTUYECKUX PEIICHU B MOBCEIHEBHOW JKM3HU C IENIbI0 OOecredeHuss 0€30MacHOCTA CBOETO 3JI0POBbS U 30POBBS
OKPYXAIOIIUX JIFOJCH, COOJIIOMCHUsI HOPM TPAaMOTHOTO TIOBEICHHSI B OKpYXAIOMEd TPHUPOIHOU cpeje, MOHWMAaHUE
HEOOXOJIMMOCTH HCMOJIb30BaHUSI JOCTH)KCHUH COBPEMEHHOM OWMOJOTMM ¥ OHOTEXHOJOTUM [IJIi PalldOHAIbHOTO

IMPHUPOAOITIOJIB30BaAHUA,
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YMEHHE peIlaTh JJIEMEHTAapHbIE T€HETWYECKHE 3aJaud Ha MOHO- U JUTHOPUIHOE CKpEIIMBaHHUE, CUEIMICHHOE
HACJIEJOBaHHE, COCTaBIATh CXEMbl MOHOTHOPHIHOTO CKpEIIMBAaHWS JJIs TNpEACKa3aHWsl HAclIeAOBaHUS NPU3HAKOB Yy
OpraHU3MOB;

YMEHUE BBINOJHATh JTA0OpPATOPHBIE U TPAKTHYECKHME padoThl, COONIOAATH MpaBuia MpU padoTe ¢ yuyeOHbIM U
Ja00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKU OIEHUBATh U MHTEPIPETHPOBATH MHGOPMAIINIO OMOIIOTUYECKOTO COJEPKaHuUsl, BKIIOUAIOIIYIO
NICEBJIOHAYYHbIE 3HAHUS W3 Pa3JMYHbIX HCTOYHHUKOB (CpeIcTBa MaccoBOM HMH(pOpPMAIMU, HAYyYHO-NONYJISIPHBIE
MaTepuabl), STHYECKUE ACTIEKTHl COBPEMEHHBIX HCCIIE0BaHNN B OMOIOTMH, MEAUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBEHHBIE NMUCbMEHHBIE U YCTHBIE COOOIEHUs, 0000111as OMOJOTHYEeCcKyt0 MH(POPMAIUIO U3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHITUIWHBIN anmapaTr OuoJoruu.

[IpenMeTHBIE pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buonorus» ¢ 11 kaacce NOMKHBI OTPAXKaTh:

c()OPMHPOBAHHOCTh 3HAHUW O MECTE€ M POJU OWOJOrMM B CHUCTEME HAyYHOI'0 3HAHUS €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHNUN COBPEMEHHOM €CTECTBEHHO-HAyUYHON KapTUHBI MHpa U HAYYHOI'O MUPOBO33PEHUS, O BKJIAJI€ POCCUICKUX U
3apyOeXHBIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE OHOJOrMH, (YHKIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKa Ul PELICHUS
YKU3HEHHBIX 3a]1aY;

YMEHUE PACKPBIBATH COJACpPKAHUE OMOJOTMYECKUX TEPMHUHOB W MOHATHM: BUJ, NOMYJSLUSA, T€HO(DOHM, SBOITIOLHUS,
JBIDKYIIHE CUIIBI ((hpaKTOPBI) SBOJIIOIMHU, TPUCIIOCOOIEHHOCTh OPraHW3MOB, BUI000pa30BaHUE, SKOJIOTHYECKUE (PaKTOPHI,
HKOCHCTEMA, TIPOAYLEHThI, KOHCYMEHTBI, pEyLIEHThI, LIENU MUTaHUs, SIKOJIOTHYECKasi MupaMua, OnoreoreHos, ouocgepa;

YMEHHE U3Jlarath OMooruueckue Teopuu (3BosrouroHHast Teopus Y. /lapBuHa, CUHTETHYECKask TEOPHsI SBOJIIOLIMH),
3aKOHBI M 3aKOHOMepHocTH (3apoabimieBoro cxoactsa K. M. bapa, depenoBaHusi TNIaBHBIX HANpaBlIeHUW W MyTel
oo A. H. CeBepuioBa, yuenus o 6nocdepe B. . Bepranckoro), onpenensiTe rpaHUllbl UX MPUMEHUMOCTH K JKUBBIM
CUCTEMAM;

YMEHHE BJIAJIETh METOAAMH Hay4HOT'O TO3HAHUs B OMOJIOTHH: HaOIIOACHUE U OTIMCAHNE KUBBIX CUCTEM, ITPOLIECCOB U
SIBJICHUH, OpraHu3alys ¥ MpoBeJeHNE OMOIOTHYECKOr0 SKCIIEPUMEHTA, BbIIBU)KEHUE THIIOTE3bI, BBISIBICHNE 3aBUCIMOCTH
MEXIY HCCIENyeMbIMU BEJIMYMHAMHU, OOBSICHEHHE TMOJYUYECHHBIX PE3yJbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX TOHSTHM,
TEOpUid U 3aKOHOB, YMEHHUE JIeaTh BbIBOIbI HA OCHOBAHUU MOJyYEHHbBIX PE3YyJIbTaTOB,;
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YMEHHE BBIACIATH CYIIECTBEHHbIC TPU3HAKU CTPOCHHS OMOJIOTUYECKUX OOBEKTOB: BUAOB, MOMYJISIIIHHI, TPOIYLIEHTOB,
KOHCYMEHTOB, PEAYLIEHTOB, OMOTr€OI€HO30B U IKOCHCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEACTBEHHON W3MEHUMBOCTH,
€CTECTBEHHOTO OTOOpa, BUAO0OpA30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, NEUCTBUSA HKOJIOTUYECKUX (DAaKTOPOB Ha
OpraHu3Mbl, IMEPEeHOca BEIIECTB M MOTOKAa YHEPTUU B IKOCHUCTEMAX, aHTPOMOTEHHBIX M3MEHEHUH B PKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOT€OXUMHUYECKUX ITUKIIOB B Onocdepe;

YMEHHE MPUMEHSTh MOJIyYeHHbIC 3HAHUA i1 OOBSCHEHUS OMOJOTHYECKHX MPOIECCOB U SIBICHUM, NJISI MPUHSATHUS
NPAKTHUECKUX PEIICHUH B MOBCEIHEBHOW JXKM3HM C IIeNIbI0 OOecredeHns: 0€30MacHOCTH CBOETO 3/I0POBBS U 30POBbS
OKpYKaIOILIUX JItOJeH, COOJIIOJIEHUS HOPM TIPaMOTHOTO IOBEACHUS B OKPYXAlOUIeH NPUPOAHOM cpeie, MOHUMaHHE
HEOOXOMMOCTH UCTOIb30BaHUS JTOCTHXKEHUI COBPEMEHHOM OMOJIOTUY 1711 pallMOHAIILHOTO MPUPOAOIIOJIb30BAHNUS;

YMEHHME peIllaTh 3JIEMEHTapHble OMOJIOTMYECKUE 33aJaud, COCTAaBJISITh CXEMbl INEpEHOCA BEIECTB M JHEPIruu B
sKOcHUCTEMAax (LU MUTaHuUs);

YMEHUE BBINOJIHATh JA0OOPATOPHBIE M NpPAKTUYECKHE padOThl, COOMIOJATh MpaBuUiia MpU paboTe ¢ y4eOHBIM H
71a060paTOPHBIM 000PYI0OBAHUEM;

YMEHHME KPUTHUUYECKU OLEHUBATh U MHTEPIPETHUPOBATh MHPOPMALIMIO OMOJIIOTHUYECKOTO COJEPKaHuUs, BKIIIOUYAIOIIYIO
NICEBAOHAYYHbIC 3HAHUS W3 Pa3IMYHBIX HMCTOYHHKOB (CpeAcTBa MaccoBOil WHGOpMAIUU, HAYYHO-TIOMYJSPHBIE
MaTepuaibl), pacCMaTpUBaTh II00ANbHBIE YKOJIOTHUECKHE TMPOOIEeMbl COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K
HUM COOCTBEHHYIO MTO3HIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIIEHUs, 000011as OHMOIOTHYECKYI0 UH(MOPMAIUIO U3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO KCII0JIb30BaTh MOHITUUHBIN anmapaTr OMOJIOTuu.
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TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHmue pa3aejioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
MPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcebl
bubnunorexa LIOK
1 C) o 9 0 1
BOTOHHONHAA BHOMOTIA https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0 0.5 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
1
3 OpraHu3MbL 1 OKpYKaiOWas cpeia > 0 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo00 9 0 0
000IIIeCTBa U YKOJIOTHUCCKHE CUCTEMBI hitps://m.cdsoo.rw/7f41cc74
bubmmoteka IIOK
5 P 2 0 0
C3CPBHOC BpemA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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ITOYPOYHOE INTAHUPOBAHUME

11 KJIACC
KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugpoBbIe
Tema ypoka KonTpoabubie IIpakTuueckue bp
n/n Bcero U3YYeHHS o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOIIONNS U METOBI €€ N3yUeHHUS 1 0 0 1 nenens bubmorera [JOK
I A ya ceHTAbps https://m.edsoo.ru/863ea20e
) Uctopus pa3BuTHs ipeacTaBiIeHUN 1 0 0 2 Hepena bubnuorexa [JOK
00 3BOTIOLIUU ceHTabpA https://m.eds00.1u/863¢9570
3 Hepensa bu6mmoreka [IOK
3 MUKpPO3BOIIONUSL 1 0 0
P 1 CeHTabps https://m.edsoo.ru/863e9cle
[Tomynsiust Kak >yIeMeHTapHast
€IMHUIIA BUIA U DBOJIIOIIHH.
4 HJTa6o Ia_llTo HI;H aboTa JI\JI'O 1 1 0 0.5  Hepenn bubmorera [JOK
paTop p - ' CeHTAabpsA https://m.eds00.1u/863e¢99¢6
«CpaBHEHUE BHUJIOB T10
MOP(}OIOTHUECKOMY KPUTEPHIO)
JIBuoKky1iue cuibl (31eMeHTapHbIe 1 Hepena bubnnoreka [JOK
5 1 0 0
(bakTOpbI) IBOJIIOLMU OKTABPA https://m.edsoo.ru/863e9da4
2 Hepens bubmuorexa [JOK
6 EcrecTBeHHBIN 0TOOD M €10 (OPMEI 1 0 0
p (bop OKTA6pA https://m.edsoo.ru/863e9ed0
Pe3ynpTaThl SBOIIONMNT:
7 II H}(I:noco6neHHOCTIII) Opra"Hu3MoOB U 1 0 0.5 3 HeAenA bubmorexa HOK
p p ) OKTABpA https://m.edsoo.ru/863¢9fde
BHU1000pa3zoBanue. JlaboparopHas
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pabora Ne 2 «Onucanue
MPUCTIOCOOICHHOCTH OpraHu3Ma u
€€ OTHOCUTEJILHOTO XapaKTepar
g Hamnpasnenus u nytu 0 4 Hepens bubnuoreka [IOK
MAaKpO3BOJIOLIUA OKTABpSA https://m.edsoo.ru/863e9¢cle
9 Heob6patumocts 3BOMIOLMN 0 2 Heens
HoA6pA
10 Ucrtopus xxu3nu Ha 3emiie u 0 3 Hegens
METOABI €€ U3YUEHHUS HoAbpA
1 ['unoTe3bl MPOUCXOXKACHUS KU3HU 0 4 Hepena bubnuorexa [JOK
Ha 3emiie HOA6pA https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emMIie Mo spam 0 1 Hepens bubnuorexa [JOK
Y [IepUoJaM Aekabps https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIOLUN
pPacTUTEIBLHOTO U )KUBOTHOT'O MHPA.
13 [Tpaktrueckas padota Ne 1 0.5 2  Hepena bubnmnorexa [JOK
«/3y4ueHne UCKOMaeMbIX OCTaTKOB nekabpsa https://m.edsoo.ru/863ea8bc
pacTeHuil U )KUBOTHBIX B
KOJUICKLUSAX»
14 CoBpeMeHHas cuctema 0 3  Hepena bubnunorexa [JOK
OpraHU4YECKOro MHpa neKkabps https://m.edsoo.ru/863ea48e
15 DBOJIIOHUS UeI0BEKA 0 4  Hepensa bu6mmoreka [IOK
(aHTpoOMoOreHes) nekabpsa https://m.edsoo.ru/863eac2c
16 JIBuokymiye cuibl (pakTopsbl) 0 2 Hepena bubnnoreka [JOK
aHTpPOIIOTeHe3a AHBapA https://m.edsoo.ru/863cad44
17 OCHOBHBIE CTaIMH IBOJIOIHH 0 3 Hepena
YyeJIoBeKa AHBapA
18 Yenoseueckue pacsl U IPUPOJHbIE 0 4 Hepena bub6nuorexa [IOK
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aJanTanyuy 4€I0BeKa AHBapA https://m.edsoo.ru/863eaca
PesepBHbIil ypok. O0001IeHHE 11O
1 Hepena
19 TeMe «BO3HMKHOBEHME U Pa3BUTHE 1 0 0
deBpans
JKU3HU Ha 3eMiiey
2 HepenA
20 DKoJorus Kak HayKa 1 0 0
deBpans

)1 Cpenbl 00uTaHUs U DKOJIOTHICCKUE 1 0 0 3 Hepena bu6mmoreka [IOK
(bakTopsI despana https://m.edsoo.ru/863eafec
AlGuotnueckue GpakToOpHI.

Jlaboparopnas pabota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH
. 4 Hepens bubmuorexa [JOK
22 pacTeHHil U3 pa3HbIX MECT 1 0 0.5
deBpans https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTopHas padora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa»
1 Hepena bu6mmoreka [JOK
23 buotndeckue dakTopsl 1 0 0
¢ p mapTa https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
nomysitun. [IpakTudeckas paborta
.. 2 HepenA

24 Neo 2 «loxcuér mIoTHOCTH 1 0 0.5 wapra
TIOTTYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»

)5 CooOriecTBa OpraHu3MOB — 1 0 0 3 Hegenn bubaunoreka [JOK
OMOLIEHO3 mapTa https://m.edsoo.ru/863eb46a
DKOJOTUYECKHUE CUCTEMBI 4 Hepens bu6mmorexa [IOK

26 1 0 0
(3KOCHCTEMBI) mapTa https://m.edsoo.ru/863eb46a

7 OCHOBHBIC TIOKa3aTeIN i 0 0 1 Hepens bubmuorexa [JOK
3KOCHUCTEMBI. DKOJIOTNYECKIE anpens https://m.edsoo.ru/863eb5fa
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nupaMuibl. CBOWCTBA IKOCUCTEM.
Cykueccus
2
28 [Ipupoanslie 3xocHucTEMBI 1 0 HeAS
anpens
3
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI 1 0 HeASH
anpens
30 Buocdepa — rmobanbhas 1 0 4 Hepens bubmumoreka [IOK
AKOCHCTEMA 3eMITH anpens https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 1 Hepena bubnuoreka [IOK
ouocdepsr mas https://m.edsoo.ru/863ebd16
2 Hepe
32 YenoseuecTBO B Onocdepe 3emiau 1 0 M:ﬂ ACTA
1 CocymiecTBoBaHUE TPUPOJBI U 1 0 3 Hepena bubnuorexa [JOK
YeJI0BEYECTBA mas https://m.edsoo.ru/863ebale
34 O0606menne temsr «CooOmiecTsa 1 i 0 4 nepens
9KOJIOTUYECKUE CUCTEMBI» mas
OBIIEE KOJIMYECTBO YACOB I10 34 25
[MPOI'PAMME '
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorusa. O6mas ouonorus, 11 kmacce/ :yue6. Jlyist o6uieodpa3onar.
Opranuzarnuii: 6a3oBsii ypoBers/J1.K. benses; mox penakuumeii /[.K. bensera u

[''M. JIpimMiuna.-8-e uzn.-M.: [Ipocsemenne, 2021.-223c¢.

\

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

AUIAKTHYCCKUC MATCPHUAJIbI, y‘l€6HBI€ HJIaT(bopMI)I

[{APPOBBIE OBPA3OBATEJBHBIE PECYPCHI U PECYPCHI CETH
WHTEPHET
[IOP

Poccuiickast 35ieKTpoHHAas 1IKOIa
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Jlucr cornacoBanust k qokymenty Ne 01.09/20-m82 ot 01.09.2023
HNuunumarop cornacoanusi: Hyrymanosa 1.B. [lupekrop
CornacoBanne nauruupoBano: 20.12.2023 10:01

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

! Hyrymanosa I.B. 20.12.2023 - 10:01
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