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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buomnorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble ipeaMeTh». CornacHo nonoxeHusM GI'OC COO npodunbHbie yueOHbIC
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01uM, cpeHUM NpodhecCUOHATBHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydarouuxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIACTH HAay4YHOI'O 3HaHHWS, CBA3AHHOIO C OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
U 337a4ax M3y4yeHus ydeOHoro npeamera «buonorus» Ha yriryOJIEHHOM YpPOBHE,
omnpefenser o0s3areqbHOe (MHBApHUAHTHOE) NPEIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme 1o 6uosioruy peajin3oBaH
MPUHIUI MPEEMCTBEHHOCTH C U3yYEHHEM OHMOJIOTMH Ha YPOBHE OCHOBHOT'O OOIIETOo
oOpa3zoBaHus, Oyaromaps dYemMy [MpOCMATPUBACTCS  HAMNpPAaBJICHHOCTh  Ha
MOCJICYIOEe pa3BUTHE OWOJOTMYECKUX 3HAHWM, OpPHUEHTHUPOBAHHBIX HAa
(GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILJIEHHUS, IPEICTABICHUH O 310pPOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOILICHHS K OKpY’Karollel mNpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTUU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mnpenmera «buosorus» B peanusanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHMIO COJIEpPIKaHUS
OMOJIOrMUecKOro oOpa3oBaHMs Ha yPOBHE CPEHETo 00111ero oopa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHUN 00y4aromuxcs 0 dKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOW OMOJIOTHH, SMOPHUOJIOTHN U OMOJIOTHH PAa3BUTHSI, TCHETUKHU, CEJICKITUH,
OMOTEXHOJOTHUH, BOJIIOIIMOHHOTO YUCHUS U SKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIMIEMY IOIYyYEHHUIO
Ouosiornyeckoro  oOpa3oBaHuMs B  By3aX M  OpraHM3alMsIX  CpPEIHETo
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUH  OOYyYaOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TOJy4aroT pa3BuTue. Tak,
pacIMpeHbl U YIUIyOJeHbl OWOJOTHYECKHE 3HAHUS O PACTCHUSX, JKUBOTHBIX,
rpubax, OakTepwsiX, OpraHW3ME 4YEeJIOBEKa, OOMUX 3aKOHOMEPHOCTSX IKHU3HU,
JOTIOJTHUTEIHHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJICHUS TPUKIIAHOTO U MOMCKOBOTO
XapakTepa, KOTOPbIe MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl TOCIEIYIOIIETO
BbIOOpa mipodeccur. Bo3MokHA Takyke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TIOJYYCHHBIMUA OOYYAIOIIUMHUCS TIPH H3YYCHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydyeOHOMY mnpenmery "buomorus" orpaxaer
CUCTEMHO-YPOBHEBBIM ¥ 9SBOJIIOIMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CoryacHO UM, H3y4arOTCs CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE IS KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
coxXpaHeHus1 OMOJIOTHYECKOTO pa3HooOpasus miuaneTsl. Tak, B 10 kiacce u3ydaroTcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOH OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pPa3BUTHS, TEHETHUKUW U CEJICKIIMU, OMOTEXHOJIOTHH W CHHTETHYECKOW OMOJIOTHH,
aKTYaJU3UPYIOTCS 3HAHUS OOydJarouuxcsi Mo OOTaHUKE, 300JIOTMH, aHATOMUU,
¢dbusunonorun yenoreka. B 11 kiacce u3yqaroTcsi IBOJIIOLIIMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH M YUeHHE 0 Onocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
OOyJarOIIIMMHUCST OMOJIOTHYECKUX TCOPUI M 3aKOHOB, WJICH, IPUHIIUIIOB W TIPaBUJI,
JIEkKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHWH, MHOTO0Opa3MM W OCOOCHHOCTSAX KJIETKH, OpraHW3Ma, TIIOIYJISIINH,
OWMOIIeH03a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, IPUKIIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HaHMM. J[7is
pa3BUTHS W TOJJACPKaHUS HMHTEpeca OOydJaroIuxcs K OHOJIOTMH HapsSay Cco
3HAYNUTEIBLHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepuajia B COACPKaHUH MPOTPAMMBI
1o OMOJIOTUU TMPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHSI U Pa3BUTHS
TOM WJITM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PENICHHUE BAXKHEUIINX OMOJOTUYECKUX U IKOJIOTHUECKHUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOrO0 paHra M NpUOOpETEeHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON o0sacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

Joctmxenne uenu u3ydeHus yudeOHoro mpenmera «buonorus» Ha
yIi1yOIEHHOM YPOBHE 00ECTIEUMBACTCS PELICHUEM CIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHHHM, MHOT000pa3MM U OCOOEHHOCTSIX OHMOJOTHYECKHX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHHUE OOy4YaloMMXCd C METOJAMH MO3HAHUS >KMBOW IPUPOJIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OMOJIOTUH Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM M CHUHTETHYECKOW OWOJIOrMH, MaJCOHTOJIOTHH, 3KOJIOTUN);
METOJAMH CaMOCTOSITEILHOTO TIPOBEJIECHUA OHOJIOTMYECKUX HCCIEIOBAaHUN B
naboparopud uW B Opupone (HaOMOJAEeHUE, U3MEpPEHHUE, HSKCICPUMEHT,
MOJICIUPOBAHUE);

OBJIaZIcHMEe OOy4YalolUMHUCS YMEHHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOITMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTMYECKOM TEPMUHOJIOTUEH M CUMBOJMKOM; YCTAaHABIIMBATH CBSI3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3MI0POBBIO  OKPYXKAIOLIMX  JIIOJIe; OOOCHOBBIBATH W COONIOJATH  MEpbI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsiX MPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BUTHE y 00YYAIOIIMUXCS MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEH B
Ipoliecce 3HAKOMCTBAa C  BBIJAIOIIUMUCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OHWOJIOTHH, pEIIaeMbIMH €0 MpoOjJeMamMH, METOI0JoThueH
OMOJIOrMYECKOT0 MCCIeA0BaHUS, IPOBEICHHSI SKCIIEPUMEHTAIBHBIX UCCIIEI0BaHUH,
pelieHus: OMOJIOTUYECKUX 3a]ad, MOJEIMPOBAHUSA OHUOJOTMYECKUX OOBEKTOB U
MPOLIECCOB;



BOCIIUTAHNE y 00YJaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTHUCCKOM,
TeHETHYECKOM IPaMOTHOCTH, 00IIIeH KyJIbTYphI IOBEJICHUS B IPUPOJIE; HHTETPAILlUU
€CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHrue  OOyYarOIIMMUCS  KOMIIETEHTHOCTH B PaIlMOHAILHOM
MIPUPOIOTIOIH30BAHNUH (COOTIOICHIE TIPABIII TIOBEICHHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocdeprl), COXpaHEHHUU COOCTBEHHOIO 3JI0POBbSI M  3JI0POBBS
OKpYXKaloIuX  Jrojied  (coOmroneHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHue 0€30MaCHOCTH JKU3ZHENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUH B MOBCEIHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
MOCJICYIOEMy TIPO(ECCHOHATFHOMY CaMOOIIPEACICHHIO, B COOTBETCTBHH C
WHIUBUTyIbHBIMUA HHTEPECaMH M IIOTPEOHOCTSIMH PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasisier 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B HezIelo).

OT6op opraHuzanMoOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHUsI OUOJOTUH
OCYIIECTBIISETCS ¢ YIETOM CHErU(UKU ero COJAep KaHWs W HaMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro  oOpa3oBaHMsl B OpPraHU3AIMSAX  CPEIHETO
po¢heCCHOHAILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIbHBIM YCIIOBUEM IPU O0YYCHUU OHMOJIOTHH Ha YIIyOJEHHOM ypOBHE
SBJIICTCSI TIPOBENICHUE JTA0OOPATOPHBIX M TpAaKTHYeCKUX padoT. Taxxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEAOBATEILCKUX PaldoT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeJIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHM.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

CopnepkaHue mporpamMMbl, BBIIEIIEHHOE KYPCUBOM, HE BXOIOUT B IPOBEPKY
rocyaapcTBeHHou utorosoit arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ouosiornu.  buojornueckue HayKd W HU3y4dyaeMble ~HUMHU  IPOOJIEMBI.
dyHIaMEHTaJbHbIC, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHMOJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
[IPAKTUYECKOM JEATEIIbHOCTA YEJIOBEKAa: MEIULMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. N.
Basunos, H. B. Tumodeen-Peconckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTb,
CJI0KHOCTb M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIH, MOMYJISIIIUMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHsiiti. Ilporecchl, MPOUCXOAAIINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOro. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuenne >XKuUBBIX cucTeM. Meroasl Ouosiorndeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. lloHdaTue o 3aBucuMon u
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnore3. HyneBas runores3a. [lonsatue BHIOOpKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUs Ppe3yJIbTATOB JSKcrnepuMeHTta. lloHartue
CTaTHCTUYECKOTO TECTA.



JleMoHCTpanumn

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cuctembl», «CBOWCTBAa KUBOW MaTepun», «YPOBHH OpraHU3ALMU KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metomsl
W3yYECHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOe 000pYI0BaHUE JJI TPOBEICHUS HAOTIOICHUH,
U3MEPEHUN, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUHUIIA KuBoro. Mcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knetounas teopus (T. [LIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIE MOJOKEHUS COBPEMEHHON KJIETOUHOMU
TEOPHUH.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, AuddepeHInanIbHOe
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanmvix
K1emoK. DIEKTpOHHAasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBI MUKPOCKOID,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yyeHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomartorpadus, anektpodopes, auddepeHmanLHoe IeHTPUYrupoBaHue,
ITLIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bopa u e€ poJib kak paCTBOpPHUTEIISI, PEAr€HTA, Y4aCTUE B CTPYKTYPUPOBAHUM KIIETKH,
TeIIoperysiuu. MuHepaibHbIe BEIeCTBa KJIETKH, UX OUoJoTHuuecKas poJib. Poib
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckne BelllecTBa KIETKUA. buonormyeckue mnonauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mousekydibl. [lepBuunas
CTPYKTypa Oeika, TeNnTUIHas CBsA3b. BTopuyHas, TpeTUYHas, YeTBEPTUUYHAs



cTpykTypsl. [lenatypamus. CBoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornyeckue Gpynkmum 6emkoB. [Ipuotnsi.

Yraesoasl. MoHOCaxapubl, AUCaXapyUibl, OJIMTOCAXapUAbl U OJIHCAXAPUIBI.
O6mumii 1IaH CTPOeHUS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel. I'uapodunsHo-TUApOdOoOHBIE cBOMcTBa. Kinaccudukarus aumumos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
munuaoB. OO1mMe CBONCTBAa OMOIOTMYECKUX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHUIIAEMOCTb.

Hyxneunoseie kuciotsel. JJHK m PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hyxneotuapl. [lpunnun kommiementapHoctu. I[lpaBmio Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JIHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenue monekynel AT®. Makposprudeckne cBsizu B mosiekyie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamor (HT®). CexkBenupoBanue [JHK. Memoow:
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoiiorusi: OMOXMMUYECKHe U OMoU3NYECKUe UCCIeIOBaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONeKkyl. Mooeruposanue
CMpYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
opeaHudecKull cunmes 6UOMONEKY] U UX HENPUPOOHBIX AHATLO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tonunr, x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOICH.

Tabmuubr u cxembl: «llepuoandeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«Ctpoenne MoJIeKybl BOIbD, «BemecrBa B coctaBe opranuzmoBy», «CTpoeHUe
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yrieBonoBy, «CTpoeHne MOJeKyn JMnuaoB», «HyKIEeMHOBBIE KHUCIOTBD»,
«Ctpoenne Monekyibl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000PyI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peakuuii».

JlabopaTopHnasi pabdora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIJIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoeHue u QyHKIMH KICTKH



Tunel KIETOK: OJyKapuoTHUeckass © Tpokapuotudeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHue npokapuoTHueckoi kieTku. Kinetounas creHka 0akTepuii u apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHON W aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenune 1 GyHKIIMOHUPOBAHHUE YKAPUOTHUECKON KiteTkH. [Ima3zmarnueckas
MeMOpana (tuiazmanemma). CTpykTypa ImiazMaTHdeckol MeMOpansl. TpaHcmopT
BEILIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: naccuBHbIN (nuddy3us, odaerdéHHas
nuddys3ust), akTUBHBIM (TIEPBUYHBIA W BTOPUYHBIA aAKTHUBHBIA TPaHCIIOPT).
[Tomynponumaemocts MeMOpanbl. PaboTa HaTpuii-KaqueBOro Hacoca. JHIOLUTO3:
MUHOLUTO3, (aronuTo3. Dk3ounuto3. Knerounas crenka. Ctpykrypa u (QyHKIUU
KJIETOYHOW CTEHKU PAaCTEHUH, TPUOOB.

[Murorumasma. [{utozons. Lutockener. [IBuxkenue nuroruiazmbel. OpraHouabl
kJeTkd. OTHOMEMOpaHHbIE OPraHOM bl KJIETKU: SHAoMmIa3mMaTuueckas ceth (DI1C),
anmapat [ oNbIXH, JM30COMBI, WX CTpoeHHMEe # (QyHKIUU. B3auMocBs3b
OJTHOMEMOPAHHBIX OPTraHOUAOB KieTKH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyssipHbIi) SHAOIUIA3MATHUECKUN PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoorcu. Copmupoexa 6enkos 6 annapame I onvooicu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kierounsiid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMJIBI  KJIETKH:  MHUTOXOHIPHH,  IUIACTH]BIL.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN W 1actun. llepBuunsle,
BTOPHYHBIE M CJIOKHBIC INIACTUBI (DOTOCHHTE3UPYIOMINUX 3YKAPHUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue U (PYHKIIMM HEMEMOpPaHHBIX
OpTaHOHIOB KIIETKH. PuGocomsl. IIpomescymounvie Gunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KIIETKU.
AxmuHosvie KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrTpoeHwe U JBMKEHHUE JKIYTUKOB W pPECHUYEK. MUKpPOTPYyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka sapa, XPOMATHH, KapHoIIa3Ma, SAPHIINIKH, UX CTPOSHUE U
byakuun. SnepHpiii O0enKOBBIM MaTpukc. IIpocTpaHCTBEHHOE PaCHOJIOKECHHE
XpoMocoM B uHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. /{uHamuka s0epHOU 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.
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Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpaIMuA

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuplt u cxeMbl: «CTpoeHHE JYKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MHUTOXOHAPUMNY, «A1po», «CTpoeHne MPOKaPUOTHIECKON KIIETKNY.

O6opyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTsl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTepUabHBIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3ydueHune cCBOMCTB KJIECTOUHON MEMOPAHBI».

JlabopaTtopnass padora «lccnegoBaHue IJ1a3MoONIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KIETKAX.

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIa3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AcCUMHIIALINS ¥ TUCCUMIIISIIMS — IBE€ CTOPOHBI MeTabom3Ma. Tumnsl ooMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. JHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUA.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-
aKTUBATOPhl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BellecTB B KieTke. DorocuHTes.
Anoxcueennviti U okcuceHHwll omocunmes y obaxkmepuii. Ceemocobuparowjue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. IlpogyKTHBHOCTH poTOCHMHTE3a. BiinsgHue pa3nuyHbiX (aKTOPOB Ha
CKOPOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIIHE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Oposkenus. [IpomykTbl OpokeHHS W HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.
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AspobHbIe OpraHU3MBl. Orarbl YHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIN 3Tan. I TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buosiornueckoe OKUCIEHUE, WU KIETOYHOE AbIXaHUe. Pojib MUTOXOHApHIA B
npoiieccax ouonoruyeckoro okucienus. [{uknuueckue peakuun. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepausn memoparnno2o epaduenma npomonos. Cunmes ATD:
paboma npomonrou ATD-cunmaszwl. IlpenmyriecTBa a’poOHOTO TyTH OOMEHA
BEIECTB Iepe aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

JdeMoHCTpaIMuK

[Toptpertsr: k. [Ipuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «POTOCUHTE3», «IHEpreTuueckuit oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHHTE3.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, 00OpPYJOBaHHUE MJsi MPUTOTOBICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopatopHnasi padora «/3yueHue KaTaIMTUYECKON AKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTajlasbl)y.

Jlabopatopnass pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHue mporieccoB  (orocuHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE POIIECCOB OPOKEHUSI U TBIXAHUSD.

Tema 7. HacaeacrBenHass uHGOpMaLMs U peaiu3alus eé B KIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacneAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuus — wmartpuunblii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KomupoBanwe aMuHOKHMCIOT. Posb pubocoMm B
OonocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHusalus TeHOMa y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
onepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynsuus 0OMEHHBIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycel — HekieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHe
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoaroB. KusHeHHbIll YUK
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JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, 6axmepuoghazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasa.

BupycHsbie 3a00ieBanus 4esnoBeka, )kMBOTHBIX, pacteruil. CITMJ, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz donvuux maccugos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyume.
lIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JdeMoHCTpaIMuK

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

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTHyeckuit Kom», «BUpych»,
«bakrepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ’Ku3HEeHHBIH UKJ KJIETKH

Knerounbrii 1muki, ero mnepuoiasl u peryiasanus. WMurepdasza u MUTO3.
Oco0OeHHOCTH TMpOoLIecCOB, MpOTeKawIMux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  I[IpecunteTmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKUH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUo bl UHTEpGa3bl.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perumkannun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aHTUNAPAIIICIBLHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Temomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKHM — KapuOTHUIl. JIUTJIOWJHBIA W
rariouaHbId  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXOISIIIINE B HUX MPOIIECCHI.
Tunel Muto3a. KapnoknHes u HMTOKMHE3. brosiornueckoe 3Ha4eHNe MUTO3A.

Perynsinusa MUTOTHYECKOrO IMKIA KJIETKHU. [IporpamMmmupyemasi KieTouyHas
ru0esb — anomnTo3.

Kinerounoe snpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
KliemKkay» — ououngopmamuyeckue mooenu QyHKYUoOHUpOBaHUsL KIemKU.

JemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKWM3HEHHBIM IMKII KIETKW», «MmuT03», «CTpocHHe
xpomocomy, «Pemmkamusa JJHK».

O6opyaoBaHuEe: CBETOBOM MHUKPOCKOT, MUKpOIIpernapathl: « MUTO3 B KJIETKaX
KOpELIKa JIyKay.

JlaGopaTtopnass  pabora «3yuerne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.
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JlaGopaTopnas pa6ora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Ctpoenue u GyHKIMH OPraHM3MOB

buonornyeckoe pa3zHooOpasue OpraHU3MOB. OpnHOKNETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U JKU3HEICATEITHbHOCTH OJHOKIECTOYHBIX OPTaHU3MOB.
baktepun, apxeu, OJHOKIETOYHBIE IPUObI, OJHOKJIETOYHBIE BOAOPOCIH, APYTUe
npoTucThl. KosloHnansHble OpraHu3MBl.

B3auMoCBsA3p 4acTell MHOTOKJIETOYHOIO OpraHusMa. TkaHW, Oprassl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. ['omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIbHBIX TKAHEW: 00Opa3oBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAsl, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOeHMs, (PyHKUUNH U
PAcCIIOIOKEHUA TKAaHEN B OPraHaX PaCTEHUM.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: SIUTEIHAJIbHAL,
COCJIMHUTENbHASA, MbIIIEYHAsi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (PYHKUUH H
PACITOJIOKEHUS TKAHEN B OpPraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuid. OpraHel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKka. DyHKIMN OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrtenuil. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCIMHEHUS KOCTEMN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PeCHUYHOE. J[BM)KEHHE MHOTOKJIETOUHBIX PACTEHUM:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieuHas cucreMa. Peduiekc. CkeneTHble MBILIIBI U UX padoTa.

IIntanue oprauusmos. Iloronenre Boapl, yriaeKucioro raza i MUHEpaIbHbIX
BellecTB  pacreHusmu.  [Iutanme  kMBOTHBIX.  BHyTpumosioctHoe U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbBI
MUILIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanne >kuBoTHbIX. {uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTEMa YeinoBeKa. MeXaHW3M BEHTWIALMM JIETKUX Yy MNTHL H
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpaHncropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
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KpoBeHocHass cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalieHus. IBOJIIOLHUOHHBIC
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOI CHUCTEMBI ITO3BOHOYHBIX >KMBOTHBIX. PaboTta
ceplua U €€ peryJisnmsl.

Beinenenne y oprannu3sMoB. Beijienenue y pacteHuil. Beiienenre y sKUBOTHBIX.
CokpatutenbHble Bakyodqu. Oprasel BbiaeneHud. PuubTpanus, Ccekpeuus u
oOpaTHOE BcachbIBaHME KaK MEXaHU3Mbl PaOOTBl OpraHoB BbiAelieHUs. CBs3b
IIOJIOCTU TeJa C KPOBEHOCHOM M BBIJCIUTEIBHOM cuUCTeMaMu. BelneneHue y
NO3BOHOYHBIX JKUBOTHBIX U yesoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHNE MOYH Y YEJIOBEKa.

3ammTa y OPraHU3MOB. 3allliTa y OJHOKIJIETOYHBIX OpraHu3mMoB. CIOpsI
OaKkTepuil U UCTHI IPOCTEHIINX. 3alUTa y MHOTOKJIETOYHBIX pacTeHuil. KyTukyna.
CpencTBa NacCCUBHOM M XUMHYECKOM 3aIUThl. DUTOHLIABI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpPOW3BOAHBIE.
3amura opranusMa oT Ooje3Heil. IMMyHHast cuctema d4enoBeka. KieTouHblil u
TYMOpaJbHbIA UMMYHUTET. BpoxAEHHBIA W NpUOOPETEHHBIN crnenupuIecKuid
UMMYHUTET. Teopust KIOHaIbHO-celekTuBHOro mmmyHutera (I1. Dpnux, @. M.
beprer, C. Tonerasa). BocriammurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ perymsanus |y OpramusmoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OPraHUu3MOB. Takcucsl. Pa3ipa)xumMoCTh U perynisuns y paCTeHUMN.
PocTroBble BellecTBa U X 3HAYCHHUE.

HepBHast cucrema u peduieKTopHas peryisiius y >XUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOITOLNOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanpHas peryisuus U 3HAOKPUHHASA CUCTEMA JKUBOTHBIX M YEJIOBEKa.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBsI3b
HEPBHOU U SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMoHCTpauumn

[Toptper: U. 11. [1aBnos.

Tabmupl U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOTIOKIETOYHBIE
Bojiopocin», «baktepumn», «lIpocrermmey», «OpraHbl UBETKOBBIX PACTECHUI,
«CucrtemMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHre NHCTOBOM IUIACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET 4eI0BEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpimeuHas  cucremay,
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«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ummynurer»,  «KuiieuynomonoctHele»y, «CxeMa  MUTaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUIPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHHEe HOKIEBOro uepBsi», «HepBHas
cuctemMa peio», «HepBHas cucrema gsarymku», «HepBHas — cucrema
npecMbikatomuxcs», «HepBuas  cuctema  nrtuny, «HepBHas — cuctema
MJIeKonuTaromux», «HepBHast cuctema yenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOUYHBIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHM pa3HBIX OTJ/AEJIOB, BIAXHbIE NpenapaTbl MKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
00opy0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacuierieHus Kpaxmalia u OelKoB Mo/ IeHCTBHEM (PEPMEHTOB, 00OPYAOBAHUE IS
JIEMOHCTPAILIMK OMBITOB TIO U3MEPEHUIO KM3HECHHOW €MKOCTH JIETKHUX, MEXaHU3Ma
JIIXaTEeNbHBIX JBUKEHUHN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEe paCTCHHIN.

JlabopaTopHasi padora «/3yueHne TKaHEeW )KUBOTHBIX».

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

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHU3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  0ecronoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYJISAIUS,
dbparmMeHTanus, KIOHHPOBAHUE.

[TonoBoe pa3zmuHoxkeHue. [lonoBeie kIIeTKH, WM rameThl. Meio3. Craauu
Mmeio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. bruonornyeckuii cMbICi
M€Ho3a M TIOJIOBOTO TIpolecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IMKJIEC
OpTaHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe ©  SMOPHUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroCOOBI
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmunuposanHoe oOpobaenue. brnacmyna, munol
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKONMUTAIOUINX. 3apOABIIICBBIE JIMCTKU
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(racTpyssinus). 3akiaJKka OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSHAC 4YacTell pa3BUBAIOIICTOCSA 3apojbllia (SMOpPHOHATLHAS WHIYKIIHSA).
3akyiagka IUIaHA CTPOCHUS JKMBOTHOIO KAk  PE3ylbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BiusHue Ha 5MOpHOHANIBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKpYKAIOIIEH CPEIbI.

Poct m pa3Butne X)uBOTHBIX. IlocTamOpmoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYEHHE MPSAMOTO U HEMPSIMOIO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
PETYISIUU POCTA JKUBOTHBIX M YesioBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y ’KMBOTHBIX M 4yesnoBeKka. [leproasl oHTOreHe3a yenopeka. CtapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxeHne u pasputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
YKW3HEHHOM ITuKIIe pacTeHuid. OOpa3zoBaHue CIop B mpoiecce merosa. ['amerorenes
y pactenuii. OIUIOJOTBOPEHUE U PA3BUTHE PACTUTENBHBIX OpPraHW3MOB. J[BOWHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHUE U PA3BUTHUE CEMEHHU.

MexaHU3MBbl pETYISLAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpersr: C. I'. HaBammun, X. [llneman.

Tabnuupl u cxembl: «BereratuBHOe pa3MHOXKEeHHUE», «TuIbl Oecrnoioro
pa3MHOXKEeHUs», «Pa3zMHOXKEHHE XJIaMHJIOMOHAJbD», «Pa3MHOXKEHHE SBIIICHBI»,
«Pa3MHOXeHue TuaApb», «Mehosy, «XpoMocoMbly, «l'ameroreHes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3zButne narymkm», «J/IBOMHOE OIUIONOTBOPEHUE Y IIBETKOBBIX PACTECHHUI,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JBYAOJIbHBIX pAacTeHUI», «KU3HEHHBIN LMK
MOPCKOM KanycCTbl», « KU3HEHHBIN LUK MXa», «  KU3HEHHBIN LIUKJI TATTOPOTHUKAY,
«Kn3HEHHBIN IIMKJI COCHBI.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpENnaparbl SHULEKIETOK H
CIIEpMAaTO30U10B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGopaTopHasi padora «/3yueHne CTpOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MUKPOIIpenapaTaxy.

IIpakTuyeckasi padora «BrplsiBIeHUE NOPU3HAKOB CXOACTBA 3apOJbIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pPa3MHOXKEHUS BBICIIHUX
PaCTEHHIN».

Tema 11. I'eHeTuka — Hayka O HacCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB
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HcTopusi cTaHOBICHUS U PA3BUTUS TeHETUKH Kak Hayku. PaboTsl I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX Y4YEHBIX B PA3BUTHUU TI'€HETHUKH.
Pa6oter H. K. KonsiioBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kaprieuenko,
1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TOHSITUSI U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIe TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JIMHUS, TUOPUIbI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA.

JleMoHCTpanun

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®unmunuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKINY, «CXEeMbI CKPEIIUBAHUSD.

JlaGopaTtopnass pabGora «/[po3oduna kak OOBEKT TE€HETHYECKUX

HCCJIEIOBAHUIN).
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3us THOPUIOB MepBOTo NnokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacCIIEIUIEHUs NPHU3HAKOB. LlUTONOrmyeckue OCHOBBI
MOHOTHOPHIHOTO CKpellMBaHus. [ unore3a 4yucToThl raMer.

AHanusupyroniee ckpenyBanue. [IpoMexyTouHbli XapakTep HaclleJOBaHU.
Pacuiersienre npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacJeI0BaHUs TPpU3HAKOB. LluTOI0rMYecKre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

Cuerniennoe HacienoBanue npusHakoB. Paboter T. Moprana. CuerieHHOE
HACJICJOBAHUE T'€HOB, HAPYILICHWE CLEIUICHUS MEXIy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOramMeTHbId MOoJ. ['eHeTuueckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacnenoBanue npu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [ienoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM aljieju3M. B3auMojaencTBUEe HeaJUICAbHBIX TI'€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(GU3HOMOTUYECKUX  TPOIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITUHA.
['eHeTnyecKre MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3MbI B3aUMOJIEUCTBUS «XO3UH
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— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHYecKkrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHOM MH(OPMAITUY B TTIOKOJICHHUSIX KJIETOK U OPTaHHU3MOB.

JdeMoHCcTpaIMuA

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

Tabmumst u cxembl: «IlepBoiif 1 BTOpoil 3akoHBl Menaens», « Tpetuit 3akoH
Mennens», «AHanmu3upymoliee CcKpelmuBanue», «HemomHoe aOMUHUPOBAHHEY,
«CuernsieHHOE Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibly, «l'eHeThka Imonay,
«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOX€ECTBEHHBIN alUIeNIN3M», « B3auMo1eicTBUE TEHOBY.

O6opynoBaHue: MoOJENb JJisl JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
TUOpUZOB TIEPBOTO TOKOJCHUS M pacHICIUVICHUS MNPU3HAKOB, MOJEIb A
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJIEIb A
JIEMOHCTpAllMM CLEIJICHHOIO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuyeckas padora «l3ydyeHue pe3yabTaTOB MOHOTHMOPUIHOTO
CKpEIUBAHUA Y APO30(PUITBD.

IIpakTuyeckass  paGora  «M3ydyeHue  pe3ylbTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3aumoseiicTBue reHOoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NPU3HAKU. Buasl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACJICICTBCHHAS.

Monudukanuonnas U3MEHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUM
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarrioHHbIN
psa v BapuanmoHHas Kpubas (B. Moranncen). CpoiicTBa MoAM(pUKALMOHHON
M3MEHUYUBOCTH.

['eHoTHMIIMYECKash N3MEHUYUBOCTh. CBOKCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETHYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTranmoHHass HM3MEHYMBOCTh. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMu. SnepHble U
HUTOIUIa3MaTuYeckue myTtanuu. CoMaTUYeCKUE W MOJIOBbIE MyTaluu. [IpuunHbI
BO3HUKHOBEHUA MyTanui. MyTareHbl W WX BIHSHUE Ha OPraHU3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTUYECKUX PSJI0B B
HacnencTBeHHo m3menunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTh U
HACJIEICTBEHHOCTb.
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Onueenemuxa U INUSEHOMUKA, POJIb ONUSEHEMUYECKUX (Hakmopos &
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdeMoHCcTpaIMuA

[Toptpetsr: I'. ne ®pus, B. Morauncen, H. Y. BaBuiios.

Tabmuuber w  cxembl: «Bumbl u3MeHUnMBOCTHY», «MoOaubuKaIMOHHAS
W3MEHYUBOCTEY, «KomOnHaTuBHAS W3MEHYMBOCTH, «Merio3y,
«OmnoaoTBopeHuey, «I'eHernueckue 3a00aeBaHus YeI0BeKa», « Buabl MmyTamuii».

OO6opynoBaHue: XUBbIE U TepOapHbIE HK3EMIUISIPbl KOMHATHBIX pacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHUYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psga U
BAPUALIMOHHOU KPUBOW».

IIpakTuyeckass padora «Mytamuu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioOBeKA

Kapuotun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
yejaoBeka.  Meroapl  UM3ydeHMsT T€HETUKH  YeJIOBEKAa: IEeHEaJOTMYeCKHi,
OJIM3HEIOBBIH, LIUTOT€HETUYECKHUN, MOIYJIALIMOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAECICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a00eBaHus YyeloBeKa. [ eHHbIE 1 XpPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HW C HACIEACTBEHHOW TMPEPacioyioKEHHOCTHIO.
3HayeHuEe MEAUIMHCKON T€HETUKH B MPEIOTBPAIICHUHN U JICYEHUU T€HETUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKHU. [[OHSATHE «TE€HETHYECKOro rpysa». DTUUYECKHE aCIEKThl UCCIICIOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enernueckue (akTOpbl TOBBINIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
(bU3NYECKOMY U XMMUYECKOMY 3arpsS3HEHUIO OKpYKarolen cpeabl. [ eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTHSM.

JleMoHCTpauumn

Tabmuubr u cxemsl: «KapuoTun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
4yeoBekay, «['eHeTnueckue 3a00JIeBaHMsI YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesekuusi OpraHu3sMoB

JloMecTuKanus 1 ceeKusl. 3apOoKICHUE CEEKIIUU U JOMECTUKAIIUU. Y UeHUE
H. U. BaBunoBa o lleHTpax NpOMCXOXKIEHUS M MHOT0OOpa3us KyJIbTYPHBIX
pactenuii. Ponb cenekuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,
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Mopo/Jia, mTaMM. 3aKOH TOMOJIOTUYECKUX PSII0B B HACIEACTBEHHOW M3MEHYMBOCTHU
H. W. BaBunoBa, ero 3HaueHue JJIs1 CENEKIIMOHHOM pabOTHI.

Metoasl ceneKImoHHOM paboThl. McKycCTBEHHBIH OTOOp: MacCOBBIM H
WHVBUAYaJIbHBIN. Otanbl ~ KOMOMHAIIMOHHOW  CEJIEKIIUH. HcnbiTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLICHKHU
¢dbeHoTHa TOTOMCTBA U OTOOP MO TeHOTHUITY C momoIkio aHammza JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PainanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil Y KyJIbTypPHBIX
dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUS U METOOB
pexomOunanTHbIX JJHK my1s momydenus ncxonHoro mMarepuana Ajis CeIeKIUH.

[Tomyuyenue MMOJIUIIJIONIOB. BuyTtpuBnnoBas ruOpUAN3aLINS.
brnu3koposcTBEHHOE — CKpelMBaHWe, wWid  WHOpuauHr.  HepojcTBenHoe
CKpelIMBaHue, Wid ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcrnonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rubpuauzanus. [Ipeononenue Oecruioaus
MEKBHUJAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DesonoYuUAy.

CoxpaHeHre U U3y4YeHUE T€HETHUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX POJUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax VIAVYUleHUs
CYWeCmeyIouWux U cO30aHUsi HOBbIX NOPOO, MUHUU U KPOCCO8, 8 MOM Yucle C
NpUMEHEHUEM COBPEMEHHBIX MemOo008 HAYUHbIX UCCIe008aAHUL, Nepedosblx uoel u
NepCneKmMuUuBHbIX MexXHOI02ULL.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIEHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSAIOB B HACICICTBEHHOW HU3MEHYMBOCTHY,
«Metoppl cenexkuumn», «OTnanénHas rudpuauzanus», «MyrareHes».

JlaGoparopHasi padora «3ydyeHue copToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIUU PACTEHUIN.

IIpakTnueckas padora «lIpuBnBka pacTeHuN».

IKcKkypeusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO3S4KUCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS
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OOBEKTBI, HCIHOJIb3yEMbIE B OWOTEXHOJIOTHMU, — KIJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, IMOTYyYEeHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJene. Mukpoouosoruueckuii cuHtre3. OOBEKTh MHUKPOOHOJIOTHYECKHUX
texHonorui. [Ipons3BoacTBo Oejika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB I€JICHANPABICHHOTO MU3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJIBIO MOJYyYEHHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOIIHUECs B IPUPOIe OMOCUHTETUYECKUE TTYTH.

Kierounasa unxkeHepusa. MeTonbl KyJIbTYpbl KIETOK U TKaHEW PACTEHUN H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuau3alus W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJCKUMH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHbBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
SUIEKJIETOK U KJIIOHUPOBAHUE XKUBOTHBIX. METOJl TpaHCIIAaHTALUU SJIEpP KIIETOK.
Texnonocuu 0300po6nenus, KyaibmueUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTr)eHuns 1 MepCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHKEHEPUN. JKOJIOTHUECKNE
U ATUYECKHUE TPOOJIEMbI TEHHON MH)XEHEPHUU.

Menunuackue OuotexHonoruu. [loctrenomuas mudposas meaununaa. [11P-
JTUarHocTuka. MeTaOoJIOMHBIM aHaIW3, TEHOIICHTPUYCCKUM aHajau3 MpoTeoMa
YeJoBEKa JJIS OLIEHKH COCTOSIHUSI €ro 340pOBbs. M CIoOnb30BaHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-OumoumkeHepus nns  pa3pabOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3/IaHUsI KOMIUIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMompuHTHHTa U ckaddonaunara
JUISL PEIIeHUs 3a/1a4 EPCOHATN3UPOBAHHON METUIIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJIbI0 O00EeCreueHUs] KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢dbynkunonupoBanuss PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuiel u cxeMbl: «Mcnonbp30BaHe MUKPOOPTAHU3MOB B MPOMBIILICHHOM
POU3BOACTBEY, «KieTouHas uHxeHepus», «I eHHass HHXKEHEePUs».

JlabopaTtopHnasi padora «/3yueHne o0bEeKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloydyeHrne MOJIOYHOKHUCIBIX TPOTYKTOBY.

IKekypcusi «bHOTEXHONOTMA — BaKHEWINAsh MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOACTRO)».



22

11 KIIACC

Tema 1. 3apoxaeHue W pa3sBUTHE 3BOJIOLMOHHBIX NpeACTABJICHUN B
onoJiornuu

OomonnoHHas Teopuss Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb 1 Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrKy1IHMe CUJTbI 3BOIIOUMH BUIOB 110 Y. J[apBHHY (BBICOKasi HHTEHCUBHOCTD
pPa3MHOXXEHHUsI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoonuu (CTI). HelTpanbHas
teopust 3Bomound. CoBpeMeHHas SBOJIOUMOHHAS  Ouojorud. 3HA4YECHHE
HBOJIFOLIMOHHON T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHOIN KapTUHBI MUPA.

JlemoHcTpanuu

[Toptpertsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosobe, Y. Hapsun, C. C. UerBepuxos, 1. . IImanerayzen, Ix. Xongeix, /. K.
benses.

Tabnuup! u cxemsl: «CucreMa xuBoit mpuposl (o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «MexanuzM GopMUPOBaHUS HPUCIIOCOOJICHUHN Y
pacTeHuit u KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta myteriecTBus Y.
HapBuna», «Haxoaxu Y. [apBuna», «®opmbl OOphOBI 3a CYIIECTBOBAHHEY,
«IToponbl romy0Oei», «MHoroobpasue KynbTypHBIX (hopMm KammycTbD», «Ilopombl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHIOB (mo Y. /lapBuny)»,
«Cxema COOTHOILIEHUS MABWXKYLIMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJIOKEHHUS
CUHTETHYECKON TEOPUH 3BOJIIOLINI.

Tema 2. MUKpPOIBOIIOLMSA U €€ Pe3yJIbTATHI

[Tonynsuust Kak 3J€eMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETHYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. V3meHeHue
reHo(oH/a TOMYyJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasuoBecus JIx. Xapau, B. BaiinOepra.

OneMeHTapHbie (aKTOphl (ABMXKYIIME CHJIBI) JBOJIOLUHA. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHoB —  ciydaiiHbie
HEHanpaBJieHHbIE U3MEHEHUS YacCTOT aJljiesiel B MOMyIAuuax. DPGPeKT OCHOBATEIS.
Sdexm bGymovinounoco eopaviwka. CHudCeHUue 2eHemuyecKo20 pasHo0OPA3UsL:
npuyunsl u cireocmsus. llposenenue agpgpexma opetigha 2eno8 6 6ONLUUX U MATBIX
NONYIAYUSIX. Murpanumu. N3onsauus MIOITYJISALIUI: reorpaguueckas
(mpocTpaHcTBEHHAs ), Onosiornyeckas (penpoyKTUBHAS).
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EctectBennblii otO0p — HampaBistonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JABWXKYIIMM, CTaOWIM3UPYIOIIMMA,  pa3pbIBAIOLIUN
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUMKHOBEHHE W HBOJIOIUS COLUATBLHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIIOLMUU.
Bo3HuKHOBEHHE PUCTIOCOOIEHUH y Oprann3MoB. ApoMoph 036l U HANOATANTALINH.
[Tpumepsl TprcocoOIeHU y OpraHu3MoB: MOp(hoIornyeckue, Pu3noIoru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckHe. OTHOCUTENBHOCTh  MPUCIIOCOOIEHHOCTH
OpTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOMIOIMHU. M3o0msamus — kimoueBor (akTop BuAooOpazoBanus. Ilytu u
CrIocoObI BHJI000pa30BaHMUS: aJuIoNaTpU4YECcKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (DKOJOTHYECKOE), «MTHOBEHHOE (momumIoUIU3aIMS,
rubpuan3aius). JmuTeasHOCTh SBOMIOIMOHHBIX MTPOIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Pob 3BOTIOLMOHHOI OMOJ0THY B pa3pabOTKe HayYHBIX METOJOB COXPAHEHUS
OouopasHooOpazus. MUKpOIBOMIONMS U KO3BOJIOLMSA MapasUTOB U HUX XO35€B.
Mexanu3Mbl GOpPMHUPOBAHUS YCTOMUHUBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0PHOBI €
HEM.

JleMoHCTpauumn

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HW3MEHYUBOCTHY, «llomynsironHas
CTpYKTypa Buaa», «Cxema MmposiBJIeHUs 3akoHa Xapan—BaiinOepray, «JBuxymme
CWJIbl HBOJIIOLUNY, «IKOJOrMYEcKass M30Js1us MONYJIALIHi ceBaHCKOU (openny,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM M IMCTBEHHHULIBI JAyPCKOW»,
«ITonynsaMOHHBIE BOJTHBI YUCIEHHOCTH XHUIIHUKOB U KEPTBY», «CxeMa AehCTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 3a CcylecTBOBaHUEY, « UHTyCTpUambHBIHI
MenaHusm», «OKuBble — uckomaembie»,  «IIOKpOBHUTENbCTBEHHAas  OKpacka
KUBOTHBIX», «[Ipegynpexnaronias okpacka KUBOTHBIX», «DPU3MOIOTHYECKHE
apantaiun», «lIpucnocoONIeHHOCTh OpPraHu3MOB W €€ OTHOCHUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunsl-nBoitHukn», « CTpykTypa Buaa B mpupoje», «CrnocoObl
BUI000pa3oBaHusy, «I'eorpaduyeckoe BumooOpa3oBanme TPEX BUIOB JIAHIBIIIICH,
«IKonoruyeckoe BUI000pa30BaHUE BUAOB CUHUI, «IloJMUIUIONIBI pacTeHUi»,
«KarmycTHo-peaeuHbIi THOPUI.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIL |
3BEpei ¢ MpUMeEPaMH Pa3INYHbIX TPUCTIOCOOICHHI, YyUesa NTHIl U 3BEPEeH pa3HbIX
BUJIOB, TepOapuu pacTeHuil OJIM3KUX BHJIOB, OOPa30BaBIIUXCS PA3TMYHBIMU
crocobamu.
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JlabopaTtopHasi padoTa «BrIsBIIeHHEe N3MEHUNBOCTH Y 0COOEH OJTHOTO BUIAY.

JlabopaTopHnasi padora «IIprcnioco0neHrs OpraHu3MOB U UX OTHOCUTEIIbHAS
1EJI€CO00Pa3HOCTHY.

Jlabopatopuass padora «CpaBHEHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Bo/IIOLHA U €€ pe3yJabTaThl

Metonel u3ydeHMST MakpolsBoJroUUHU. [laneoHTONOTHMYECKME  METOMBI
uzydeHus: HBomonuu. Ilepexonnbie ¢GopMbl U (PUIOTEHETUYECKUE — PSIIbI
OpTaHU3MOB.

buoreorpadudeckue meTonsl u3ydeHus sBotonuu. CpaBHeHUE (QIIOPHI H
(dayHbl MaTepuUKOB U OCTpPOBOB. buoreorpaduueckue obmnactu 3emin. Bujsi-
SHIAEMHUKHU U PEIUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(OIOTUYECKUE METOJbI H3yUCHHUS
ABOJIONMM. ['eHeTHueckue MeXaHU3Mbl JBOJIOIMM OHTOTE€HE3a M TMOSBJICHUS
ABOJIIOIIMOHHBIX  HOBIIECTB. [ 'OMOJIOTHYHBIE W  AQHAJOTUYHBIC  OpPTaHBbI.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHYECKHUE,
OMOXUMHUYECKHUE U MaTEMAaTUYECKUE METO bl U3YUYEHUs IBOIOIUU. [ OMOJIOrMUHbIE
redbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUSI (PUIIOTEHETHYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTaIlUU U IBOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOONUU. [IpuHyun cmenvl QyHKYUl.
HeobpatumocTs sBomtonnu. AfanTuBHas paauaivs. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLIUY.

JlemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabnuipl 1 cxembl: «DUIOTEHETUYECKUN P JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creromedanbr»y,  «Punnodutey,  «CeMeHHbIC
nanopoTHukn», «buoreorpaduueckue 30HBI 3emim», «lpeid KOHTHHEHTOBY,
«Penuktel»y, «HawanpHble CcTagud SMOPUOHAIBLHOTO PAa3BUTHSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyaUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJOBEKAa U IIUMIIaH3e», «lJIaBHbBIC
HaIpaBJICHUS IBOJIOIUNY, «O0II1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKA HCKOMAeMbIX OCTAaTKOB
OpraHu3MOB, MYJISIKH TOMOJIOTMYHBIX, aHAJOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HaydHple THUMOTE3bl MNPOUCXOXKIACHUS JKU3HU Ha 3emie. AOUOTEHE3 W
nancrnepmusi. JJoHaydyHble TPEACTABICHUS O 3aPOXKICHUU KU3HHU (KPEallMOHU3M).
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['unore3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ ONpOBEpKeHHE onbITamMu .
Penu, JI. Cnnasnnanuanu, JI. [Tactepa. [IpoucxoxaeHue sxM3HU U aCTPOOUOIOTHS.

OcHOBHBIE ATaIlbI HEOPTraHNYECKON ABOJIIOLINH. [InanerapHas
(reosoruyeckasi) HBOJIOIUS. XUMHUYECKas dBOJIOLUS. AOHUOTeHHBIH CHUHTE3
opraHu4eckux BemecTB u3 Heopranumueckux. Omeit C. Mummepa u I'. HOpu.
OOpa3zoBanue noauMepoB u3 MoHoMepoB. KoanepBarnas runote3a A. 1. OnapuHa,
rurnore3a nepBuyHoro OynboHa JIk. XongedHa, reHeTudeckass rumotesa [
Ménnepa. Pu6osumer (T. Yexk) um rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuEe MEMOPAH U BO3HUKHOBEHHE MTPOTOKIIETKH.

Hcrtopust 3emin 1 MeToAbl €€ n3yueHus. Fickormaemple OpraHMuecKre OCTaTKH.
['eoxpononoruss u €€ Meroabl. OTHOCHTENbHAA U AOCOJIOTHAs T€OXPOHOJIOTHS.
['eoxpoHOIOrMYecKas 1IKajaa: 30HbI, 3Pbl, IEPUOJIBI, JIIOXH.

HavanbHble 3Tanbl OpraHudeckodl sBosronuu. IlosiBIeHWE ©  3BOJOLHS
NEPBBIX KJIETOK. DBOMIONUSA MeTaboian3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIEHKN KaK aHAJIOr MEpPBbIX Ha 3emMile COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI 1 3yKaprOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIIMOHHOE MMPOUCXOKICHHE
BUpycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OPraHu3MoB. BoO3HUKHOBeHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIC ATallbl ABOJIOLNMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bl
pacreHuid. Bpixox pacrenunt Ha cymy. [losiBiieHHME CIIOPOBBIX pACTEHUW W
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
PaCcTEHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaoBBIE )XKUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHne MICKONUTAIOMUX U
ntuil. [lpunuun kimrodeBoro apomopdosza. OcBoeHHe OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne xXu3HM Ha 3eMje IO dpaM M IEepUoAaM: apxeu, MPOTEPO3OM,
najaeo30i, Me3030M, KaitHo30i. O0IIas XapakTepruCTUKa KIIMMaTa U T€OJIOTUYECKHIX
nporueccoB. [losiBIeHne U pacuBeT XapaKTEpHBIX OPraHU3MOB. YTIie0Opa3oBaHUE:
€ro yCJIOBUS U BIMSHUE HA ra30Bblil cOcTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHUSI — SKOJOTUYECKHUE KPU3HUCHI mpouuioro. [Ipuunnbl u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus 6uopa3HOOOpa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [lpuHiumnel kraccudukanmu
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE TPYNIIbl OPTaHU3MOB.
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JleMoHCTpanumn

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. U.
Omnapun, Ix. Xonnewn, I'. Mémnep, C. Muinep, I'. FOpu.

Ta6muiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [1actepa mo
U3YYEHHUIO CaMO3apOoxkAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpm»,
«JTanpl  HEOPraHMYECKOW  3BoJOUUKM»,  «['eoXpoHOJOrMyeckas  MIKaJIay,
«HauanpHble 3Tanbl OpraHUYeckoi 3Boonun», «Cxema oOpa3oBaHUsI DYKapHOT
nyTéM cumoOnoreHeza», «CucremMa KUBOM NpUpoAbD», «CTpoeHue BUPYCAY,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounbsie Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIe
pactenus», «Opransl IBETKOBBIX pacTeHUI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3sbl KUBOTHBIX», «[IpocTeitmmey, «Kumeunomnonoctueiey, «llnockue
yepBu», «YUneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecMmbikarommecs,
«Itnupy, «Miekonuratomuey, «Pa3BUTHE KU3HU B apXEUCKOU 3pey, «Pa3Burtne
JKA3HU B TIPOTEPO30MCKOM dpey, «Pa3BuThe KU3HM B IAJCO30MCKOU 3pey,
«Pa3BuTHe KU3HU B ME3030MCKOU Ipe», «Pa3BUTHE )KU3HU B KAaWHO30HMCKOMN 3pe»,
«CoBpeMEHHasl CUCTEMA OPraHUYECKOTO MUPAY.

OobopynoBaHue: repbapuu pacTEHUN pa3IUYHBIX OTJIENOB, KOJUIEKIUU
HACEKOMBIX, BJIQXKHBIE MpenapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uydelia ITUIL U 3BEPEH, KOJUIEKIIUU
OKaMEHEJIOCTEe, MOJIE3HbIX MCKOIMAEMbIX, MYJSIKM OPraHUYECKUX OCTaTKOB
OpraHU3MOB.

Bupryanbnas n1aboparopHas padora «MozaenupoBaHue onbiToB Muiiepa—
FOpu no n3ydennto abMOreHHOr0 CUHTE3a OPraHMYECKUX COEIMHEHUN B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnHMcaHuWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPraHU3MOB).

IIpakTnueckass padora «l3ydyeHne OCOOCHHOCTEH CTPOCHUSI pPaCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «3yueHre oCOOEHHOCTEM CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl 1 3aqa4n aHTPOMOJIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHble
BO33peHUs. COBPEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKA.
CBuzeTenbCcTBA  CXOJACTBA  YEJIOBEKA € JKMBOTHBIMU:  CPaBHUTENIBHO-
MOpGOoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
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noBesieHueckue. OTInyusl 4eaoBeKa OT )KUBOTHBIX. [IpsIMOXOKIeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPHU3HAKOB. Pa3BuTHE rOJOBHOTO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBL.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OUOJIOruYecKre, ColfuaibHbIE.
CooTHoIeHNEe OMOTOTHYECKUX U COMATTBHBIX (DAKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIC CTaJAWM aHTPOIOTeHe3a. PaHHME Ye0BEKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIbI) M paHHUE MMOHTUBI — OOIITHE MPEKH YeIOBEKOOOPA3HBIX 00€3bsH 1
J0/Iei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JtoAch. UenoBeK yMeIbli, MepBbIe
W3TOTOBIICHUS OpYIUH TpyAa. YenoBEeK MPsIMOXOISIIIUNA U IIEPBBIM BBIXOJI JIIOAECH 3a
npenensl Appukn. YenoBek reienp0eprekuii — oomuit npeiok HeaHAepTaIbCKOTO
YEJIOBEKAa M YEJIOBEKa pa3symMHOro. YeloBeK HEaHAEPTANbCKUM KaK BHJ JIHOJEH
XOJIOJIHOTO KJIMMaTa. YeJlOBEK pa3yMHBIA COBPEMEHHOIO THIIA, JICHUCOBCKUU
YeJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. [laneoreneruka u
MaJICOTCHOMUKA.

DBOJIIOLIMST COBPEMEHHOTO 4ejoBeKa. EcTecTBeHHBI OTOOp B MOIYJSLUAX
yejgoBeka. MyTalmoHHbIN mponiece u nogumopdusm. llonmynsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPexkT ocHOBATENs» B MOIMYJISIUIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHAs),  MOHTOJOUAHAs
(a3uaTcko-amepuKaHckasi). Bpemss u myTu paccelieHus 4YeloBeKa MO IJIaHeTe.
EnvacTBO  yenoBeueckux — pac.  HayyHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCIOBUSIM OKpYKAIOUIEH Cpebl.
Bnusnue reorpaguyeckoil cpespl U apeiida reHoB Ha MOp(OJIOruio U (GU3MUO0IOTHIO
YEIIOBEKA.

MexauciuruiMHapable  MeToAsl B ¢u3nueckoi  (OMOJOTHYECKO)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPONOJIOTHS
YEJIOBEUECKUX TMOMYJAUA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KOABOMIONMY OMOJOTHUECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. lapBun, JI. Jluku, A. S. Porunckui, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJIOTHHY, «I 0JOBHOM MO3T YEIIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHbIY, «CKeneT YeloBeKa U CKeJIeT IIMMITaH3ey,
«PyauMeHTBI U aTaBU3MbD, «/IBUKYIIME CUIIbI aHTPOIIOTEHE3a», «DBOIIOIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPSIMOXOAIIMIY, «JleHncoBCkui yenoBek» «Heannepranpiby, « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHU YEIIOBEKa», «Packl UelioBeKay.
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OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTEH, MPEAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEAKOB dYEJOBEKa, penpoaykiuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMU U OMOJEHCKUMH CIO)KETaMH TPOUCXOXKICHUS UeJIOBEKa,
dboTorpaduu HaxoI0K KUCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIEINb
yeperna yelloBeKa U ueperna MMMITaH3¢e, MOJIeTb KUCTH YE€JIOBEKa M KUCTH IIUMIIaH3e,
MOJIEIIA TOPCA MPEAKOB YEIIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEH CTPOEHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMUECKUX aJalTalNi YEIIOBEKay.

Tema 6. Dxkojorus — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Kalollei cpeaoi

3apoxaeHre U pa3BUTHE dKoJoruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkensa, A. Tencinu, B. H. CykauéBa. Paznmenbl u 3amauu
sKoJ0TUH. CBSI3b SKOJIOTUU C APYTUMU HAyKaMHU.

Metoasl skosioruu. IlosieBbie HaOMIOAEHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUpOAHbIE W JIabopaTopHble. MoJEnMpoBaHHE B HKOJIOTMU. MOHUTOPHUHT
OKpY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHAIBHBIN U TJI00ATbHBIIH.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNUE KAK OCHOBA CBS3€W 4YenoBeuecTBa C Npuponon. GopMupoBaHue
JKOJIOTUYECKOM KYJIbTYPBI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUA.

JlemoHcTpanuu

[Toptpetsr: A. I'ym6oasar, K. ®@. Pynee, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunel n cxemul: «Pazmensl skomorum», «MeToapl 3Komorum», «Cxema
MOHHUTOPHHTA OKPYkKAIOIIEN CPEIIBD».

JlaGopaTopHas padora «3yuenne METOJIOB DKOJIOTHYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea O0UMTAHUSA

DKoJIorHYecKre (PaKkTopbl U 3aKOHOMEPHOCTH UX naenctus. Kinaccudukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKHE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0me
3aKOHOMEPHOCTH JCHCTBHUS dKojornueckux (akrtopos. [Ipasmio muammyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTCHOOMOHTHBIE
OpraHU3MBI.

AbGuoTtnueckue ¢akropel. CBeT Kak sKkonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIbI
pacTeHHI W JKMBOTHBIX [0 OTHOIICHHIO K cBeTy. CHrHaiabHasi pojb CBeTa.
doTonepruoau3M.
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Temnepatypa kak 3kojorumueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Msbl. [IoMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTth kak skosiormdeckuii ¢aktop. Ilpucrnocobrienuns pacteHuil K
NoJIIepKaHUI0 BoJgHOro OanmaHca. Knmaccudukarusi pacTeHH MO OTHOIIEHHUIO K
Boje. [Ipucnoco6nenns KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
riyOMHHasT  TOMANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
0COOEHHOCTH cpesl oOuTaHusi opraHnu3moB. [IpucrnocoOneHus opraHu3MOB K KU3HU
B Pa3HbIX cpeax.

buosornueckne putMbl. BHemHne u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roguunbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusnennsie popmbl opranu3moB. [lonsTue o )xu3HeHHoi popme. XKuzHeHHbie
GbopMBbl pacTeHWil: AEpeBbs, KyCTapHUKU, KYCTapHUYKH, MHOTOJIETHHE TPaBBI,
oJlIHOJIETHHE TpaBbl. JKu3HeHHbIE (POPMBI )KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI,
a’3poOnoHThI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buoTtnueckue ¢akropsl. Bunbl OnoTryeckux B3auMOJEHCTBUI: KOHKYPEHIHS,
XUIIHUYECTBO, CUMOMO3 U ero (opmel. Ilapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIMU3M (KBapTUPAHTCTBO, HaxJIEOHUYECTBO). Herpoduueckue
B3aUMOJIeUCcTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKHX B3aUMOJCHCTBUI JJIsi CYIIECTBOBAaHUS OpPraHU3MOB B Cpene
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITFOUEHUS.

JleMoHCTpauumn

Tabnuipel U cxembl: «Okojoruueckue ¢akTope», «CBETOBOM CHEKTPY,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KMBOTHBIE», «DHU3MOIOIMYECKUE aJallTALNH
KUBOTHBIX», «Cpenbl O0OWTaHHS OpPraHU3MOB», «bHOJOrHYECKHEe PUTMBDY,
«KuzneHHble (popMbl pacTeHUi», « KuzHeHHbIE (DOPMBI )KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIMCTBEHHOIO Jiecay, «DKOCHCTEMA XBOMHOrO Jieca», «llemu nuranus»,
«XUIITHUYECTBOY, «ITapazutuzmy, «KoHKypeHIus», «CumMOmno03»,
«KomMeHncanusm».

O6opynoBanue: repOapuu pacTeHUHW U SKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3UYHbIX JKOJOTMYECKUX (PaKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOMBBIC, TEHEIIOOUBBHIE U
TE€HEBBIHOC/IMBBIE KOMHATHBIE PAaCTEHUs, repOapuy U KOJUIEKIIMH TEIUIONI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, Uydesia MTHUIl U 3Bepei, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIC
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pacTeHUs JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpejaax,
repOapuu W KOJUICKIIMM PACTeHWH W JKUBOTHBIX, OOJQMAIONIMX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TepOapuu U
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUYaCTBYIOUIUX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnass paGora «BbiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopuass padora «BbIsiBIeHHE MPUCIOCOOTICHUN OpraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOEHHOCTH PACTECHUMN U3 Pa3HBIX
MEeCT OOUTaHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

OKOJIOTUYECKHE  XApAKTEPUCTUKHU NINAIE 1117078 [Tomymsimuss ~ Kak
Oononoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEW OUOJ0TUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisaiuui. OCHOBHBIE TIOKA3aTE€NW IOMYJSLUU: YHUCJIEHHOCTh, IJIOTHOCT,
BO3paCTHAasT M IIOJIOBasi CTPYKTYpa, POKIAEMOCTb, IIPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKOJOoru4ecKas CTpykrypa nonyysinuu. OlieHKa YWCIEHHOCTH TOMYJISIIAM.
JlnHaMuka momysAnuyd U €€ Perysanud. buoTHdecKknil MOTEHIMAT MOMYJISLIHH.
MopenupoBaHue JUHAMHUKY MOMyIsiuuy. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKMBaHUS. Perymnsius YUCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUH BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojOrMYeckoil Huile BuAa. MecrtooOutanue. MHoromepHas
MoJzenb sKkosiornueckon Humm Jx.M. XartumHcona. Pasmepbl 3konorundeckou
Hui. [ToTeHnnanbHas U pealTn30BaHHAs HUILIU.

Bun kxak cucrema momynsiumii. Apeansl BUIAOB. Buabl U MX >KU3HECHHBIC
CTpaTerun. JKOJOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS W MUTpalMil JKUBOTHBIX. buonorndeckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

IToprper: k. M. XaTuynHCOH.

Tabnuiel U cXeMbl: «DKOJOTUYECKHUE XapPaKTEPUCTUKHU MOMYJIAIINN,
«IIpocTpaHcTBeHHasi  CTpyKTypa  mnonmyisiqum», «Bo3pacTHble  MHUpPaMHJIbI
nonyysiiun», «CKOPOCTh  3aceleHusi [OBEPXHOCTU 3eMJIM  Pa3IMYHBIMU
opraHuzMammn», «Mojeib 3kosiorndeckor Humu k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.
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JlabopaTtopHnasi paGora «lIprcnoco0sieHns ceMsiH paCTEHUH K pACCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrtema kak oTKpbiTasi cucrema (A. JIx. TeHncnu). OyHKIMOHAIBHbBIC
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOMYIIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoBHH. Tpoduueckne nenu u cetu. AOHOTHUECKHE OIOKH
skocucteM. [1ouBbl ¥ Wbl B 3KOCUCTEMaX. KpyroBopoT BelecTB U OTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIC TTOKA3aTEN YKOCUCTEMBI. broMacca v mpoayKIus. DKOJIOTHUECKHE
MUpaMHUIBI YUCEN, OMOMACCHl U DHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuuHbie U
BTOPHYHBIE CYKIIECCHM W WX TNPUYUHBL. AHTPOIOTCHHBIC BO3JIEHCTBHS Ha
cykueccun. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U PeK. DKOCUCEMbl MOpel U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbltb.

AHTpOTIOTEHHBIE HAKOCHUCTEMBI. ATpOdKOCHCTEMa. ATpoleHo3. Pazmuuus
MEXIy aHTPOIIOTEHHBIMH U MPUPOTHBIMHU SKOCHUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpOJACKOW QayHbl. buonorumdeckoe wu
X035MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUII OPTaHU3MOB B
skocuctemax. Ponb kackadnoco 3ggexma u 6udo8-30ughukamopos (Kirouesvix
61008) 8 (hyHKYUOHUpOBanuu 3kocucmem. IIepeHOC PHEPTHUH U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, TOMYJISIUUN U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIM.

Mexanuzmwl 6030eticmaus 3a2psA3HeHUl PAZHbIX MUNO0S8 HA CYOOP2AHUZMEHHOM,
OD2aAHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KOJIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmsusi. MeTononorus
MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX YKOCHCTEM.

JdemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmupt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOcHCTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMA XBOWHOTO Jecay, «DyHKIMOHAIbHbIE
IpyIIIbl OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BelecTB B 3kocucTeme», «Lenn
nuTaHus (macTOWINHAsA, JAETPUTHasA)», «IKOJOTUYECKAs] MUpaMUIa YUCE»,
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«IKoJIoTHYeCcKasi mupaMujia OMoMacchly, «IKOJIOTUYECKas MUpamMuia SHEPTUn»,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca MOCie
noxkapa», «9KocucreMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3e», «[Ipumepsl ypOoskocucTem».

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uyydelia MTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanre ypo03KOCUCTEMBD».

Jlabopatopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypcusi «IKCKYypCcHsl B TUIIMYHBIM OMOTeoieHo3 (B 1yOpaBy, OEpe3HsIK,
SJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «IDKCKYpCHUsl B arpo’KOCHCTEMY (HA MMOJE€ WIA B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000jiouka 3€MJIM, T/I€ CYIIECTBYET WIH
CyIlIECTBOBaJIA KU3Hb. PazBuTHe npejcraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uochepe. Obmactu 6mocdeps! u e€ cocran. Kupoe
BeIIeCTBO OMocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyulecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
ri00abHOM PKOCcHCTeMBI. J(nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEII[ECTB ¥ OMOTEOXUMHUECKHE IUKIIBI (YTIepoa, a30Ta). PUTMUYHOCTH sIBICHUH B
ouocdepe.

3oHanbHOCTH OMocdepsl. [TonsTre 0 Onome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOWHBIC Ji€Ca, CMENIAHHbIE W NIUPOKOJMCTBEHHbIC Jieca, CTEIMW, CaBaHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U QYHKIHUS )KUBBIX CUCTEM, OIIEHKAa UX PECYPCHOTO MOTEHIMAJIA U
onocdepHbIX PYHKIUH.

JleMoHCTpauumn

[Toptpetsi: B. . Bepunanckuid, 3. 31occ.

Tabmuubr 1 cxemsl: «I'eocdepst 3emmm», «KpyroBopoT azoTa B mpuUpoe»,
«KpyroBopoT yriepona B mpupone», «KpyroBopoT kuciaopojga B TPHUPOJIES»,
«KpyroBopoT Boabl B mpupojie», «OcHOBHBIE OMOMBI cymmy, «Knumatnueckue
nosica 3emsin», «TyHnpay, «Taitray, «Cmemanubiii jgecy», «llIupokonrcTBEeHHbIN
necy, «Crenby, «CaBanHay, «IlycTtbinsay, « Tponudeckuii jiecy.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0OIIas cpeaa
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DKOJIOTUYECKHE KPU3UChI M HMX MNpUYUHBL. Bo3jeicTBue ueloBeka Ha
ounocdepy. 3arps3HeHne BO3ayMIHON cpeapl. OxpaHa BO3IyXa. 3arps3HEHNE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpyiienue mnouBbsl. OxpaHa MHOYBEHHBIX
pecypcoB. U3MeHeHune kiaumara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN U XKUBOTHBIM Mup. OxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOJBIL.
Kpacubie xnuru. Oco0o oxpansembie mnpupojnbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO Pa3BUTHs YEJIOBEUECTBA U MPUPOJIBI.
PannoHanbHOE  MPUPOJIONOJB30BAHUE M COXPAHEHHE  OHMOJIOTMYECKOro
pazHooOpasust 3emiu. OOIIKME 3aKOHOMEPHOCTH TJI00AJBHBIX 3KOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3BuTHe METOJOB MOHUTOPHUHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnooopasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemol, obecneyugaroujue O0oCmyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL
IKopeabuIumayuyu dKocucmem U cnocooos 060pvOvl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix 5KOCUCHEM.

JleMoHCTpauumn

Tabnuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruapochepbn,
«3arpsi3Henue mouBb», «[lapaukoBsiit ahdexT», «Ocobo oxpaHsieMble MPUPOIHBIE
TeppuUTOpUN», «MOoenu yrpaBiIsieMoTro MUpay.

O6opynoBanue: (ororpaguu OXpaHsSEMbIX pPACTEHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCST TPOTPaMM  CpeIHEro o00Imero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHMS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTHH,
yeneHanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOT0 00PA30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOIIOTHUECKOU KYJIbTYPHI,
cnocobHocmu cmasums UENN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
CAUHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEACHUSI U CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHMS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH MO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS yueOHOro mpeamera «buonorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIIUPEHUE KXU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE pean3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOTO BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;
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OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3/IaHUN YUEOHBIX
MPOEKTOB, PEIICHUH Y4eOHBIX U TO3HABATENbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LEHHOCTSIMU U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYKJIEHUH CIIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOU U BOJIOHTEPCKOMN JIEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAXKTAHCKON UJIEHTUYHOCTH, TATPUOTU3MA,
YBaKE€HHS K CBOEMY HapoOJly, 4YyBCTBAa OTBETCTBEHHOCTH mepea PonnHoM, roproctu
3a CBOM KpaH, CBOIO PomuHy, CBOM SI3BIK M KYJBTYPYy, NPOLUIOE W HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJOTHM, TOHUMAHUS 3HAYCHHUS OWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAB0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIero;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:



36

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOILIECHU;

MMOHMMAHHUE SMOIIMOHATBHOTO BO3ICHCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

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

MOHUMAaHUE U peaan3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
NUTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATAA W OTObIXa, peryjspHas (Qusuyeckas AaKTUBHOCTb), OEpPEKHOrO,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY H
IICUXUYECKOMY 3JI0POBBIO;

NIOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHON e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealnu30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpPA30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKaroUIEn Cpebl;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOB30BATh MIPHUOOPETaEMbIe MPU U3YUECHUH OMOIOTHH 3HAHUS
M YMEHUS TpU  peHIeHUd [poOsiieM, CBA3aHHBIX C  pallOHaJIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJE,
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HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUJOB,
aKOocucTeM, brochepsr);

aKTUBHOE HEMPUITHE JEHCTBUN, MPUHOCAIIUX BPEJ] OKPYKAIOIIEH MPUPOTHOM
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPHUATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, SKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B ITO3HABATEIbHONW, KOMMYHMKATUBHOM M COIMAIbHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOH MPakTUK{, OCHOBAHHOI'O Ha JUAJOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJIBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUSI MUPA;

NOHMMaHuE creuupuky OWOJNIOrMM Kak HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU HpodsieM
COXpaHEHUs IPUPOAHOIO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJIi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pEelIaTh PECypCHbIE  MPOOJIEMBbl  Pa3BUTHS
YeJI0BEUECTBA, MMOMCKA MyTEe BBIXOAA U3 II100aJbHBIX SKOJIOTHYECKUX MPOOIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAaHUIO TMPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyeMO
pU U3Y4eHUH OHOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHHUSI SIBICHUI OKPYXAIOIIEro MUpa M MPOUCXOJSAINIMX B HEM HM3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;
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CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OHMOJIOTUYECKUE 3HAHUSA IS
peleHust Ipo6sieM B peabHbIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAHME LEHHOCTU HAYYHOU JEITEIBbHOCTH, I'OTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh UHINBUYAJIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUH IO OHOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOCHHs yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAyYHbIE MOHATHSA, OTPaXKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCcle10BaHNe, HAOJI0IEHNEe, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE); YHUBEPCAIbHbBIE
yuyeOHble JEeHCTBUA (IMO3HABaTENbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHUBHBIE),
obecneunBaomue GopMupoBaHrue (GyHKIMOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYarolMXcs; CIOCOOHOCTh  OOY4YaroIIMXCS  MCHOJb30BaTh
OCBOEHHbBIE MEKIUCUUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUSI U YHUBEPCAJIbHBIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUANIbHOMN MPaKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111er0o 00pa3oBaHus
y oOyuatomierocs OyayT chOpMHpPOBaHBI TO3HABATENLHBIE YHUBEPCAIbHBIC
yueOHble JEHCTBUS, KOMMYHHMKATHUBHbIE YHUBEpCAJbHbIE Y4eOHble AEUCTBHUA,
PEryJISTUBHBIE YHUBEPCATIbHBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO3HABATEJbHBIMHU
NEeHCTBUAMM:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOATENbHO  (QOpMyJIHpOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, CUHTE3a, CPaBHEHMSI, KiaccupuKaiuu, 0000IIeH s ), pACKPbIBATH CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMHU MOHSATUSAMH );
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ONpENENATh LEINW JACATEIbHOCTH, 3a1aBas MApAMETPbl W KPUTEPUU HX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTHU C IIOCTABJIICHHBIMU LIEISMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUSI (DAaKTOB U SBJICHUM
YKWBOW MPUPOBI,

CTPOUTH JIOTMUECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTh CXEMHO-MO/IETIbHBIE CPEJICTBA JIsl PEJICTABICHUS CYILIECTBEHHBIX
CBA3€H M OTHOLIEHWH B H3y4yaeMblX OHOJIOTMUYECKHMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHBIX HHPOPMAIIMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IJIAH PEIICHHUS MPOOJEeMbl ¢ YYETOM aHaIM3a MMEIOITUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKH NOCIIEICTBUI AEATEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBHUSAX PEaJIbHOT0, BAPTYAIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE TTPU PEIICHUU KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U MPOEKTHOM IESITEIbHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOUCKY METO0B PELIEHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

WCIIOJIB30BaTh PA3JIMYHbIE BHJIBI JIECATEIBHOCTH [0 TMOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MNpPeoOpa3OoBaHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YY€OHBIX U COIMATBHBIX TPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

BBISBJISITh [PUYMHHO-CJIEACTBEHHbIE CBSI3M W AaKTyaJIU3UpOBATH 3aj]1ady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh IMIOJYYECHHBIE B XOAE PEUICHUA 3aJadyd pe3yJIbTaThl,
KPUTHYECKU OLEHUBATh UX JIOCTOBEPHOCTbh, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCJIOBUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;
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OCYILECTBIISATh IEJICHAIIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPENy;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U MPAKTUUYECKYH OOIACTH
KU3HEIESATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OpUrMHAJIbHBIE MOAXOJbl U pPEUICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ unpopmanmei:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX UHPOpMAIMH (TEKCTe y4eOHOTo
nocoOusi, HAyYHO-TIOMYJIIPHOW JUTEparype, OHOJOTHYECKUX CIOBapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MHGOPMAILMIO Pa3IMYHBIX BUJOB U (POPM IpECTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

(GOopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHbIE METOJbI MPU MOUCKE H
otbope Ouosorndeckoi MHMOpMaIMK, HEOOXOAUMOM JIJIsi BBIOJHEHUSI YUEOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPYy aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
Ounonornyeckon HHpopManuu (CXeMbl, rpaQuKu, TMarpaMMbl, TAOJIULIBI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4yHBIH #A3BIK B KadecTBE CpeAcTBa Mpu paboTe ¢
OvoNornyeckod HMHPOpMalUME: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONIb30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pPAacloO3HaBaHWA M 3alUThl  UH(pOpMaLuH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU A€l CTBUSIMM:

1) o6menmue:

OCYILIECTBISATh KOMMYHHUKAIIMU BO BCeX cepax *KU3HU, aKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJILHO BBINOJHEHHUS MpeJjiaraeMoin
3aJja4uM, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3ULUHN PYTHMX YYaCTHUKOB
JMajora Wik JUCKYCCUN);
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pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MMOHWMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaIlWH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS M B3aMMOJICHCTBUSI, TTOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSBISATh YBAKUTEILHOE OTHOIICHNUE K COOSCETHUKY
U B KOpPEKTHOM popme popMyarpoBaTh CBOU BO3PAKEHHS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh W KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;

NPUHUMATh II€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHUIO: COCTABIISITH IUIAH JEHUCTBUI,
pacmpeienarTh pojau ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOLIUI
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaratb HOBBIE NIPOEKTHI, OLEHHBATh HUIEU C TMO3ULIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3IMYHBIX
CUTYaIUsX, TPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJjiaieHNe YHUBEPCAIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMH:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS NPOOJIeM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BHIOMpaTh HAa OCHOBE OHOJIOTUYECKHX 3HAHUW I1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBUSIX W MOCTYIKAaX MO OTHOLICHUIO K >KUBOUM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/TOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATEIIbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSATEIILHO COCTABJISITH IJIAH PEIICHUS MTPOOJIEMBI C YIETOM UMEIOIITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuMpsATh paMK{ y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;
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JieN1aTh OCO3HAHHBIN BEIOOD, ApTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIAJETh  HABBIKAMM  IIO3HABATEIBHON  peQueKCMH KAk  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peQuieKCUM JJIsi OLEHKU CUTyalluu, BbIOOpA
BEPHOI'O PELLICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HUX
CHIDKEHHIO;

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX I[PU AaHAIU3€ PE3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHATHE CeDdsT U APYTHX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl APYIMX IIPU aHaJu3€ pe3yJIbTATOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YeJIOBEKa.
HPEIMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusiy Ha yrayOJaE€HHOM YypOBHE OpPHUEHTHUPOBAHBI Ha oOecreyeHue
npopuapHOro  oOyueHust  oOydawonuxcss — Ouojmoruu. OHHM  BKJIIOYAIOT:
cnenuuyecKue i OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU W MX MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX, a TAKKE B
peaNbHBIX KXU3HEHHBIX CUTyanusax. [IpemMeTHbie pe3ynbTarhl MPEACTaBICHBI 110
rojilaM U3y4dcHHUsI.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» B 10
KJlacce MOJDKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJU OHOJOTHMHM B CHCTEME
CCTECTBEHHBIX HayK, B ()OPMHPOBAHWN €CTECTBCHHO-HAYYHOW KapTHHBI MHpa, B
MO3HAHWW  3aKOHOB TPHUPOABI W  PEHICHUH  TPOOJEeM  palHrOHAILHOTO
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MIPUPOOIIOIH30BAHUS, O BKJIAJIC POCCHMCKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OHoJIOTHH,

BJIAJICHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOITOJIAraloNe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTMYECKUE TEOPUU
(xknerounas Teopus T. [lIBanna, M. llneiinena, P. BupxoBa, xpomocomHas Teopust
HacnencTBeHHocTH T. Moprana), ydenus (H. M. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOKACHUS KYyJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TE€PBOr0 TMOKOJEHHUS, PACIHICIUICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOIO
HacienoBanuss [. MeHagensa, TOMOJOrMYECKUX PSJOB B HACIEICTBEHHOU
n3meHunBoctu H. Y. Bapuiiosa), npuHIMMIBI (KOMITIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJJaMH HAy4YHOTO IO3HAHMS, HCIOJIb3YEMbBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbIEC TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacCTEHUH, J)KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpPraHOB pACTEHHM, JKUBOTHBIX, YEJOBEKAa, IPOIIECCOB KUZHEACATEIbHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PAaCTCHUH, )KUBOTHBIX M YEJIOBEKA, OMOJIOrMYECKUX
MPOIIECCOB: 0OMEHa BemiecTB (MeTaboIn3M), MPEeBpaIlEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MEH03a, TaMeTOTeHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHUS,  WUHJIUBUIAYAJIbHOTO  pa3BUTUs  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICHCTBUS TEHOB, T€TEPO3KUCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3HM MEXK]y OpPraHOMJAAMU KJIETKH U UX
GYyHKIUSIMHE, CTPOCHHEM KJIETOK Pa3HBIX TKaHEWM M WX (QYHKIUSIMH, MEXITY
OpraHamMM M CHUCTEMaMHU OpPraHOB Y pPAacTEHMM, >KMBOTHBIX U YEJIOBEKAa U UX
GYHKIUSAMM, MEXIYy CUCTEMaMH OpPraHOB M HMX (DYHKUUSIMHU, MEXAY >STaramu
oOMeHa BEIIEeCTB, dTallaMu KJIETOYHOIO ITUKJIA U KU3HEHHBIX ITUKJIOB OPTraHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTHIOM W (EHOTHIOM, (DEHOTHUIIOM H
dakTopamu cpenbl OOUTaHUS;

YMEHHUE BBISIBISATH OTJIMUUTEIIbHBIC MPU3HAKKU JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL,
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yYMEHUE pelaTb OMOJIOTMYECKUE 3a4a4, BBIABISITh IPUUYNHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTMYECKUMU MIPOIECCAaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPaKTUYECKUE padOThl, COOIIOATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencrBamu, GOpMYIHpPYs I1ellb MCCIENOBaHUS, AHAIU3UPOBATH TMOJYyUYECHHbIE
pe3ynbTaThl U JeNaTh BHIBOIbI,

YMEHHUE Y4YacCTBOBaTh B Yy4e€OHO-UCCIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIECTB, U
nyOJMYHO  NPEACTaBIATh  NOJYYEHHbIE  pE3yJbTaTbl Ha  YYEHUYECKHX
KOH(DepeHIusX;

YMEHUE OLICHMBATh JTUYECKHE aCIEKThl COBPEMEHHBIX MCCIICIOBAaHUN B
00JacTH OMOJIOTUN U MEAULIMHBI (KIIOHUPOBAHUE, UICKYCCTBEHHOE OTUIOOTBOPEHUE,
HaIlpaBJIE€HHOE U3MEHEHUE T€HOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHanbHOU
NESTEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO034KCTBa, MUILIEBON MPOMBIIIIEHHOCTH, YIIIyOJIaTh O3HABATEJIbHBIM
WHTEPEC, HAIIPABJIEHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOUIEH Mpodeccuu 1
IPOJOJDKEHNE OHOJOrMYeckoro oOpa3oBaHUs B  OpPraHU3alUsAX  CPEIHEro
PO eCCHOHALHOTO U BHICIIETO 00pa30BaHUS.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpA, B TO3HAHUMU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npo0OjieM 4YeloBeYecTBa, a TaKkKe B PEIIEHUH BOMPOCOB PALMOHAIBHOIO
IPUPOAOIIONB30BaHUs, U B ((OPMUPOBAHUH LIEHHOCTHOT'O OTHOILEHUS K MPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJAJETh CHUCTEMOM OMOJIOTMYECKUX 3HAHMUW, KOTOpas BKIIOYAeT
ONpeieNieHUs] U TOHMMaHHE CYIIHOCTH OCHOBOIIOJIAralouIuX OHOJIOrHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOcUcTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsiX U HampasieHuUsx 3Boatounn, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTmdeckoro paBHoBecus J[x. Xapam u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. boapa), mpaBwna (munumyma [O. JluGuxa,
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HKOJIOTMYECKON THUpaMuibl 3HEpPTruM), rumnores3sl (runmoreza «vupa PHK» V.
['unGepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJaMU  HAYyYHOTO  TMO3HaHUS,
UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUIX KUBBIX OOBEKTOB U IKOCUCTEM
(omMcanue, M3MepeHue, HAONIOJCHHE, DKCIIEPUMEHT), CIOCOOaMU BBISBICHUS U
OIICHKH aHTPOITOTCHHBIX HM3MEHECHUN B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOLIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, aJUIONATPUIYECKOTO U CUMITATPUUYECKOTO BUA000pa30BaHUs,
BIUSHUS  JBWKYIIUX  CHJI  DBOJIOIMMM  HAa  reHOGOHA  TIOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHus, YepeIOBaHUsl HANpaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHH B IKOCUCTEMAX;

YMEHUE YCTaHABJIMBATh B3aMMOCBS3U MEXKIY TMPOIECCAMU DSBOJIOLUH,
JIBIDKYIIAMH CHJIAMHA aHTPOIIOTeHE3a, KOMITOHEHTAMHU PA3JIMYHBIX SKOCHCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHus, a0MOTHYECKUX U OMOTUYECKUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aUMOCBSI3€M OpPraHU3MOB B  COOOIIECTBaX,
AHTPOITOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHUE HCIO0JIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPTaHU3MOB U CPEJlbl OOUTAHUSI, €AMHCTBA
YeJIOBEUECKNX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTO00pa3usi BHJIOB U
HKOCHUCTEM KaK YCJIOBHS COCYIIIECTBOBAHUS IPUPOJILI U UEJIOBEUECTBA;

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISBIISITh IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKTY UCCIIEAYEMbIMU OMOJIOTUYECKUMHU TPOIECCAMU U SIBIICHUSMH, JIeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTATBHBIMU
cpenctBamu, GOpMYIHpPYS I1€Jb HCCICIOBAHUS, aHATU3UPOBATH TMOIYYCHHBIC
PE3YNbTATHI U JICNIaTh BHIBOBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIINECTB, U
nyOJUYHO  TPEACTaBIATh  TOJYYCHHBIC  pE3yJbTaThl HAa  YYEHHYECKHUX
KOH(epeHIusX;
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YMEHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUH JKU3HU, YETOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aJpHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oymymiedl mpodeccuoHambHOU
NEATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIOIL30BAHMSI, MEAUITHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBINIJICHHOCTH, YIUIYOJISATh TIO3HABAaTEIbHBIH HMHTEpPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIICH MpoeccHn H  MPOJOJDKEHHUE
OMOIOTHYECKOTO 00pa30BaHUsl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BEICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE
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10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NMPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypchl
Buonorua - Poccuitckas
1 buonorus xak Hayka 1
9/1EKTPOHHAA WKONA
Buonorusa - Poccuiickas
2 JKuBble cucTeMBbl U UX U3YYCHHE 2 SNIeKTPOHHaA WKOAa
Buonorusa - Poccuiickas
3 buonorus knetku 2 0.5 5N1eKTPOHHas LWKO/A
Bbuonorua - Poccuiickas
4 XHUMHYECKasi OpraHu3anus KIETKN 10 1 3/1eKTPOHHAS KON
Bbuonorua - Poccuiickas
5 CtpoeHue u GyHKIMH KIETKH 8 2 5/1eKTPOHHa#A WKOAa
5 OOMeH BelecTB U MpeBpalleHrue YHEPTHH B 9 1 Buonorus - Poccuickan
KITeTKE 3/IEKTPOHHAA LIKO/IA
7 Hacnencreennas undopmarus u 9 05 Buonorus - Poceuickan

peajmsanus e€ B KJIIETKE

9/1EKTPOHHAA WKO/1a



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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Bunonorusa - Poccuiickas

8 KuzueHuHbIn IIUKIJI KJICTKU 6 1 3/1EeKTPOHHAA WKOoAA
Buonorusa - Poccuiickas
9 CrtpoeHue u QyHKIMH OPraHU3MOB 17 1.5 3/1EKTPOHHas LWKoAa
Buonorus - Poccuiickas
10 Pa3zMHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5 5/1EKTPOHHas LWKoAa
1 I'eneTuka — HayKa O HacJIEACTBEHHOCTH U 5 05 Buionorus - Poceuncran
M3MEHYMBOCTH OPTaHU3MOB ' AEKTPOHHAA WKOAA
Brnonorusa - Poccuiickas
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 3N1EKTPOHHASA LWKONA
Bunonorusa - Poccuiickas
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 3/1EKTPOHHASA LWKOA
Buonorus - Poccuiickas
14 ['eHeTHKA YeToBeKa 3 0.5 5IEKTPOHHAs WKO/a
Buonorus - Poccuiickas
15 Cenexiys OpraHU3MOB 4 1 9/IEKTPOHHAsA LWKONA
Buonorusa - Poccuiickas
16 BrorexHoI0oTHs 1 CUHTETHYECKA OMOJIOT S 4 3/1EKTPOHHASA LIKOA
17 PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 13



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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11 KUIIACC
KouunyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne i/l Konrpoabnsie IIpakruueckue
MPOrpamMMbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 3apoxKACHUE U Pa3BUTUE IBOIFOLUOHHBIX 4 Buionorus - Pocenickan
MpeJICTaBICHU B OMOJIOTUI ANEHTPORHAR LIKONS
Bbuonorua - Poccuiickas
2 Mukpo3BOIIOLHS U €€ PE3YIIbTATHI 14 2 3/1eKTPOHHASA KON
Bbuonorua - Poccuiickas
4 [IpoucxoxaeHue U pa3BUTHE )KU3HU HA 15 15 Buonorus - Poceuickan
. KTPOHHAA WK
3emie 9/1IEKTPOHHA ona
Buonorusa - Poccuiickas
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1 5/IeKTPOHHASA KON
DKOJIOTHS] — HayKa O B3aWMOOTHOIIICHUSIX buonorua - Poccuitckas
6 OPraHU3MOB U HaJJOPTaHU3MEHHBIX CUCTEM 3 05 9/IEKTPOHHAA LKA
C OKpYKarolleu cpeaou
Bbuonorusa - Poccuiickas
7 Opraau3Mel U cpesia 0OUTaHHS 9 1.5

9J1IEKTPOHHAA WKO/1a



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
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Bunonorusa - Poccuiickas

8 DKOJIOTHS BUIOB U TOIYJISIIIHIA 9 0.5 3/1eKTPOHHASA LWKONA
DKOJIOTHs COOOMIECTB. DKOIOTHUECKUE Bronorma - Poccniickan
9 12 0.5 3/IeKTPOHHASA LIKOA
CUCTEMBI
Buonorus - Poccuiickas
10 Bbuocdepa — rinobanbHast skocucremMa 6 3/1eKTPOHHAA LWKoa
buonorus - Poccuitckas
11 YenoBek U OKpysKarolas cpeja 6 3/1EKTPOHHAA WKO/A
12 PesepBHOE Bpems 8
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 7.5



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
uudgposbie
Nem/m | Tema ypoka Kontpoabnbsie  IlpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
buosorua -
1 buonorus kak KOMILUIEKCHas HayKa M Kak 1 Poccuiickas
4acCTh COBPEMEHHOTO OOIIECTBA 571eKTPOHHa#A WKOAA
buonorua -

2 JKuBbl€ CHCTEMBI 1 IX CBOMCTBA 1 Pocennckan
9/1EKTPOHHAA WKO/A
buosorua -

3 YpoBHEBasE OpraHU3aLUs KUBBIX CUCTEM 1 Pocennickan
9/1EKTPOHHAA WKONA
buonorua -

4 Wcropust OTKPHITUS U U3YYCHUS KIETKH. 1 Poccuiickas

Knerounas Teopus 9/1eKTPOHHAA KO/
MeTo1bl MONEKYISIPHON U KIIETOYHOM Buosorusa -
6uonorun. [Ipaktuyeckas pabora Poccuiickas

5 «M3y4eHne METOI0B KJIETOYHON OMOJIOTHH 1 05 9/IEKTPOHHAA LIKO/A

(xpomatorpadusi, anexTpodopes,
muddepeHnransHoe HeHTpUuyrupoBaHue,
[TLP)»
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

Buonorua -

6 XUMHUYECKU COCTaB KIETKH Pocenneran
3/1€KTPOHHAA WKO/A
Buonorua -

7 MunepanbHbIe BEIECTBA KIETKH, UX Poccuiickas
Ouosnoruyeckas poib 3/1EKTPOHHAA WKO/A
Opranuueckue BemecTBa KISTKH — OeNKH. Buonorusa -

3 JlaboparopHas pabota «ObHapyKeHuE 05 Poccwiickas
OCJIKOB C TIOMOIIBI0 KAYECTBEHHBIX ' 3/1EKTPOHHAA WKO/A
peakuuii»

Buonorua -

9 CsoticTBa, kinaccuduxanys u GyHKIuN Poccuiickas

10 3/1EKTPOHHAA LIKONA
Buonorua -

10 Opranuyeckue BemecTBa KIeTKH — Poccuiickas
YTIIEBOIBI 3/1eKTPOHHAA WKO/a

buonorusa -

1 Opranuyeckue BemecTBa KIeTKH — Poccuiickas
JIUTIA B 5/1eKTPOHHAA WKO/A
Hyxneunossie kucnotsl. JJHK n PHK.

12 JlaboparopHas pabota «MccrnenoBanue 05

HYKJICMHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJICTOK Pa3JIMYHbIX OPraHU3MOB»
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

buonorua -
13 Crpoenue u ¢pynkun ATO. [Ipyrue PoccuiicKkan
nykieosuarpudocdarsr (HTD) 3/1IeKTPOHHasA LWKoNa
buonorua -
14 CexsennpoBanue [JHK. Merozsl Poccuiickas
I'CHOMUMKMU, TpaHCKpI/IHTOMI/IKI/I, HpOTGOMI/IKI/I 3/1eKTPOHHaA WKONA
buonorua -
o Poccuickas
15 MeTobl CTPYKTYPHOM OHOTIOTHH FOCCUNCKAA
3N1EKTPOHHasA WKOAA
Buonorua -
Poccuickas
16 Tune! knetok. [IpokapuoTnueckas kieTka TOCCANCKaAA
3N1EKTPOHHasA WKoAA
CrpoeHue 3yKapuOTUYECKON KIIETKH.
17 [TpakTuueckas pabota «/3ydeHue cBONCTB 0.5
KJIETOYHOU MEeMOpaHbI»
buonorua -
18 [loBepXHOCTHBIN anmapar KIETKH Poccuiickan
3/1eKTPOHHAA KON
OnHOMEMOpaHHbIE OPTaHOHIBI KIIETKH.
19 [IpaxTuueckas padora «M3yuenue 05
JIBIDKEHUSI IIUTOTIIIA3MBI B PACTUTEIHHBIX '
KJIETKaX»
20 [TonyaBTOHOMHBIE OPTraHOUIBI KJIETKH: 05

MUTOXOHJIpHH, TUTacTUbL. JlabopaTopHas
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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pabora «/ccnenoBanue mia3mMonusa u
JICTIa3MOJIN3a B PACTUTEIILHBIX KIIETKAX)

HememOpanHbie OpraHOUIbI KIETKH

Buonorua -
Poccuinckas

3/1EKTPOHHAA WKO/1a

22

Crpoenue u GyHKIUH S1Ipa

Buonorua -
Poccuinckas

3/1EKTPOHHAA WKOJ1a

23

CpaBHuUTENbHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlabopaTopHas pabora
«/3yueHne CTpOCHUS KIETOK Pa3InYHbIX
OpTraHU3MOB»

0.5

24

ACCUMMIISIMS U AUCCUMMIISLIMS — JIBE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTaIMTUYECKON aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WK
KaTaJiasbl)»

25

DepMEHTaTUBHBIN XapaKTep peakuui
KJIETOYHOTO MeTabonm3Mma. JlaboparopHas
pabota «M3ydyenue pepMeHTaTUBHOTO
pacIernieH s IepoKCHIa BOAOPOa B
pPACTUTENBHBIX U KUBOTHBIX KIJIETKAX)»

0.5
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

buonorusa -

26 benku-akTuBaTOPHI U OEIKH-UHTHOUTOPEI Poceniickan
9/1eKTPOHHAA LWKoa
buonorusa -

27 ABTOTpOGHBIN TUTT OOMEHA BEIIECTB Poceniickan
9/1eKTPOHHAA WKoa

28 ®oTOCHHTE3

XemocuHTe3. JJaboparopras pabota
29 «CpaBHeHHE TIPOIIeccOB (POTOCHHTE3A U 0.5
XEMOCHHTE3a
AHaspoOHbIe Opranu3Mbl. Bubsl 6posxeHus.
30 JlaGopatopHas pabota «CpaBHeHUE
IPOIECCOB OPOXKEHUS U JBIXAHUS
buonorua -
31 AdpoOHBIE OpraHU3MBbl. JTarbl Poccuiickas
OHCPIreTUYCCKOTIO oOMeHa 3/IeKTPOHHAaA WKoa
OHeprust MeMOpPaHHOT'O TPaIUeHTa buonorua -
32 npoTtoHoB. Cunte3 AT®: pabora Pocenneran
o KTPOHHAaA WK
nporoHHoi AT®-cuHTa3BI /EKTROHNAA KON
buonorusa -
33 Peakuun MaTpuyHOro CUHTE3a Pocenicran

9/1EKTPOHHAA WKOJ1a
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Buonorua -
34 Tpanckpunuus — Matpuussiii cuate3 PHK B
9/1EKTPOHHAA WKO/A
Buonorua -
.. Poccuiickas
35 TpaHcnsuus u e€ sTanbl oeennea
9/1IEKTPOHHAA WKO/A
Buonorua -
36 Konuposanue amunokucnot. Poias pubocom Poccuiickas
B OMOCHHTE3€e OerKa 3/1EKTPOHHAA WKOA
buonorusa -
37 Opranu3anys reHomMa y IpoKapuoT u Poccuiickan
JyKapHoT 3/1EKTPOHHAA WKO/A
buonorusa -
38 MonekymnsipHble MEXaHU3Mbl HKCIIPECCUU Poccuiickan
T€HOB y 3yKapuoT 971eKTPOHHaA WKo/a
Bupycel — BHeks1eTOUHBIE POPMBI )KU3HU U
39 oOnuratHble napasutel. [IpakTuueckas 0.5
pabota «Co31aHue MOJIeNTd BUPYyCcay
buonorua -
40 BupycHsle 3a00s1eBaHus yelloBeKa, Poccuiickan

KHNBOTHBIX, paCTCHI/Iﬁ

9/1EKTPOHHAA WKOJ1a
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buonorua -

41 HanorexHOI0rHHA B OMOJIOTUN U MEIULINHE Poceuickan
3/1€KTPOHHAA WKO/A
buonorua -

. Poccuitckasn

42 JKU3HEeHHBIN UK KIETKH FOCCUNCKAA
3/1EKTPOHHAA WKO/A
buosorua -

o Poccuitckasn
43 Marpuunsiii cuare3 JJTHK Toccnmckan
91EKTPOHHAA LWKOAA
Xpomocomsl. JlabopaTtopHas pabota
44 «M3yuenne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»»
buonorua -
45 JleneHue KJIETKM — MHUTO3 Poccuiickan
5/1EKTPOHHAA WKoa
Tuns! knetok. KapuokuHes u IUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa '
(Ha rOTOBBIX MUKpOIIpernapaTax)»
buonorua -
Poccuinckasn
47 Perynsiius »KM3HEHHOTO ITUKJIIA KIETOK TOCCHMCRaR

9/1EKTPOHHAA WKOJ1a

57


https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

buonorua -
Poccuiickas

48 OpranusMm Kaxk eMHOE LIEJI0e =
9/1eKTPOHHAA LWKoa

49 Tkanu pacrenuit. JJaboparopuas pabora 05

«M3y4yeHue TKaHEeH pacTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.
50 JlabGopaTtopHast pabora «3yueHnue TkaHeu 0.5
KUBOTHBIX)
Opransl. CucreMsl opranoB. Jlaboparopnas
51 pabota «/3ydyeHue opraHoB IIBETKOBOT'O 0.5
pacTeHus
buonorua -
Poccuinckan

52 Ornopa Tena opraHu3MoOB QLenverd
9/1EKTPOHHAA WKO/A
buonorua -
Poccuinckan

53 JIBU>KeHUE OpraHu3MOB QLenverd
9/1EKTPOHHAA WKOA
buonorua -

54 IIutanue opranu3mMoB Pocenickan
9/1EKTPOHHAA WKO/A
buonorua -

55 [Iutanue mMO3BOHOYHBIX KUBOTHBIX. Poccuiickas

HI/IHIGBapI/ITeJ'ILHaﬂ CHCTEMaA YCJIOBCKa

9/1EKTPOHHAA WKO/1a
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Buonorua -

56 JlpixaHue opraHu3MoB S
371eKTPOHHAaA LWKoa

Buonorua -

57 JlpIxaHue Mo3BOHOYHBIX KUBOTHBIX U Poccuiickas
YyeJjioBeKa 3/1eKTPOHHaA LWKoIa

Buonorua -

Poccuiickas

58 TpaHcnopT BEWIECTB y OPraHU3MOB Tocchickan
3/IeKTPOHHAA WKoAa

Buonorusa -

59 KpoBeHocHas cuctema mo3BOHOUHBIX Poccuiickas
’KUBOTHBIX U Y€JIOBEKA 5/1EKTPOHHAs LKA

Buonorusa -

Poccuiickas

60 Brinenenue y opranusmMoB Toccunckan
3/IeKTPOHHAaA WKoa

buonorua -

Poccuiickas

61 3amuTa y OpraHu3MoB s
3/1eKTPOHHasA WKoAa

buonorua -

Poccuiickas

62 NMMyHHAs cucTeMa JeoBeKa s

9/1EKTPOHHAA WKO/1a
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buonorua -
63 Paznpaxumocts u perynsiuus y PoccuiicKkan
OpTraHUu3MOB SN1EKTPOHHaA LWKoNa
buonorua -
64 ['ymopanbHas peryyisuus 1 3HI0KpUHHAS PoccuiicKkan
CHUCTEMaA XUBOTHBIX M YCJIOBCKA 3/1eKTPOHHAasA WKoAa
buonorua -
Poccuickas
65 @DopMBl pa3MHOKEHHUSI OPraHU3MOB TOcCuMckan
9N1EeKTPOHHAaA LWKOAA
Buonorua -
Poccuickas
66 [TonoBoe pa3mMHOXkEHUE Toceunckan
3N1EKTPOHHAaA LWKOAA
Buonorua -
. Poccuickas
67 Meiios Foccnnckaa
3N1EKTPOHHAaA LWKOAA
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta 05
«3yueHne CTpOECHUS MOJOBBIX KIETOK HA '
TOTOBBIX MUKpOIIperaparax»
Buonorusa -
69 NuauBrunyansHOE pa3BUTHE OPraHU3MOB — PoccuiicKkan

OHTOI'CHE3

9/1EKTPOHHAA WKOJ1a
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70

3aksajKa OpraHOB U TKaHEH U3
3apOJIBIIIEBHIX JINCTKOB

buonorua -
Poccuickas

3/1EKTPOHHAA WKOJ1a

71

Poct u pa3Butue xxuBoTHBIX. JlabopaTopHas
pabora «BplsiBIIeHHE TPU3HAKOB CXOJICTBA
3apOJbIlIei TO3BOHOYHBIX YKUBOTHBIX»

0.5

72

73

Pa3zMHOXeHUE U pa3BUTHE PACTCHUM.
JlabopaTtopHast pabora «CTpoeHue opraHoB
Pa3MHOXKEHHUSI BBICIIUX PACTEHUI»

I/ICTOpI/IH CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHN KaK HAYKH

0.5

Buonorua -
Poccuickas
3/IEKTPOHHas WKoNa

74

OCHOBHBIE ITOHSITUI U CUMBOJIBI T€HETUKH.
JlaGopaTtopHast paborta «Jpo3zodruia kak
00BEKT TeHETUYECKUX UCCIIEeIOBAHUII

0.5

75

3aKOHOMEPHOCTH HACJIEAOBAHUS
MPU3HAKOB. MOHOTHOpHUIHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3y4yeHue pe3yapTaToB MOHOTUOPUTHOTO
CKpeLIMBaHus y Apo30duinr"

0.5

76

[{uTonornyeckrne OCHOBBI MOHOTHOPHUIHOTO
CKpEIIMBaHUS

Buonorua -
Poccuickas

9/1EKTPOHHAA WKO/1a
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buonorua -

77 Amnanusupyroiiee ckperiupanue. Hemomanoe Poccuiickas
AOMHUHHUPOBAHUEC 9/1eKTPOHHAas WKOoNa
JurubpuHoe CKperuBaHue.

78 [IpakTuyeckas pabora «M3yuenue 05
pPe3yIbTaTOB TUTHOPUIHOTO CKPEIUBAHUS '

y Ip030(QUIIBD)
buonorua -
79 [uTomornyeckrue OCHOBBI TUTHOPHIIHOTO Poccuiickas
CKpEILMBaHUSA 3/1eKTPOHHAA WKONA

Buonorua -

80 CueruieHHOe Hacle10BaHHEe PU3HAKOB Poceniickan
3/1eKTPOHHAA WKONA

Buonorua -

81 XpOMOCOMHAasI TEOPUS HACIEICTBEHHOCTH Poceniickan
3/1eKTPOHHAA LWKONa

Buonorusa -

82 I'eneTnka momna Pocenickan
3/1eKTPOHHAaA WKONA

Buonorusa -

83 T'eHoTHn kak neJI0CTHAs CUCTEMA Pocenickan

9/1EKTPOHHAA WKOJ1a
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buonorua -

84 I'eHeTnyeckuii KOHTPOJIb pa3BUTHS Poccuiickas
paCTeHI/Iﬁ, JKUBOTHBIX U YCJIOBCKA 3/IEKTPOHHaA WKoaa

buonorua -

85 N3meHunBOCTh NpU3HAKOB. Bubl Poccuiickas
U3MEHYHUBOCTU 3N1eKTPOHHAA KON

Bbronorua -
Poccuickas
86 MoaudukarmoHHas ”3MEHYNBOCTh Toccnmckan
3N1EKTPOHHAasA LWKONA
BapuaunoHHslii psn 1 BapualoOHHAst
kpuBast. JlaboparopHas paboTa
87 «HccnenoBanue 3aKOHOMEPHOCTEN 05
MOIU(PUKAITHOHHON U3MEHUYUBOCTH. '
ITocTpoeHne BaprualMOHHOIO psAia U
BApUALIMOHHON KPUBOM»
Buonorusa -

88 I'eHoTHIIMYECKAsT U3MEHUYUBOCTD. Poccuiickas
KomOnnaruBHass N3MEHUYUBOCTD 3/1eKTPOHHAA WKOoAa
MyranuroHHas U3MEHUYUBOCTD. buonorusa -

89 [IpakTuyeckas padora «MyTtauuu y 05 Poccumckas

Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

9/1EKTPOHHAA WKOJ1a

63


https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

buonorua -
90 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIiecca. Poccuiickas
ONUreHeTHKa 1 SIMUTreHOMHUKa 3NEKTPOHHaA WKONA
01 I'eneruka yenoBeka. [IpakTudeckas padbora 05
«CocraBieHue 1 aHaIN3 POJAOCIOBHOM '
buosorua -
92 Metoapl METUIIMHCKON T€HETUKHI Poccunckan
9/1eKTPOHHAA LWKoa
3HaueHNe MEUIIMHCKOM TEHETUKHU B Buonorua -
93 MIPEIOTBPAIICHUH U JICUCHUH TEHETHICCKIX Poccunckan
3a00NeBaHuil YenoBeKa sl L e
OCHOBHBIC TIOHSATHUS CEJICKITHH.
94 JlaGopaTtopHas pabota «M3ydeHue copToB 05
KYJIBTYPHBIX PACTCHHUU U TIOPO/T JIOMAIITHUX '
YKUBOTHBIX)
MeTto/1bl ceeKIIMOHHOM paboThI.
95 JlaGopaTtopHast pabota «/3yueHne MeTo10B 0.5
CEJIEKIIMU PACTCHUIN»
JlocTrkeHNs CeNeKIUU pacTeHUui 1
96 *UBOTHBIX. [IpakTnueckas padora
«IIpuBuBKa pacTeHHI»
97 CoxpaHeHue, U3y4eHHe U UCTIOJIb30BaHNE

TEHETUYECKUX PECYPCOB
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buotexHonorus kak Hayka U OTpacib
98 npousBojcTBa. [IpakTudeckas padora 1 0.5
«M3yuenne 00beKTOB OMOTEXHOIOTUIY
Buonorus -
99 OCHOBHBIE HAIIPABJICHHUS] CAHTETUYECKOM 1 Poccuiickan
Ounonorun 3/1eKTPOHHAA WKONA
buonorua -

100 XpoMOCOMHas M TeHHAsI HH)KEHEPHUS 1 Pocenickan
3/1eKTPOHHaA LWKoIa
buonorua -

101 Mequmnuackiue OMOTEXHOIOTUU 1 Poceuitckan
371eKTPOHHaA LWKoIa

102 PesepsHbliit ypok. IloBTOpenue, 1

000011eHHe, cCUCTEMAaTHU3alis 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 13.5
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11 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
uudposeie
Nen/m Tema ypoka KonTpoabusbie IlpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
buonorua -
1 OBomononHas teopus Y. Jlapsuna 1 Poccuitckas
3/1EKTPOHHAA WKOAA
buonorua -
9 JIBroKyIMe CHIIbI 3BOJIIOIUMY BUIOB 110 Y. 1 Poccuiickas
HapBuny 3/1EKTPOHHAA LWKOAA
buonorusa -
3 Bopb6a 3a CYIICCTBOBAHUC, €CTECTBECHHBIN U 1 Poccuiickasn
HCKYCCTBEHHBINU OTOOP 3/1EKTPOHHAA WKOAA
buonorusa -
4 DopMUPOBAHHE CUHTETUYECKON TEOPUH 1 PoccuiicKkas
3BOJIFOLIUU 3/IeKTPOHHaA WKoNa
buonorus -
5 Ortanel 9BOJJIIOLITMOHHOT'O ITpo1ecca: 1 Poccuimckas
MHUKPOIBOJIIOLMS U MAKPOIBOJIFOLIHS 3NIEKTPOHHAA KO
buonorus -
6 [Honynsauus — sneMeHTapHas €IUHUIA 1 Poccuiickas

9BOJJIIOIIMH

3/1EKTPOHHAA WKOJ1a
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3aKOH reHeTUYEeCKOro paBHOBeCHs J[XK.
Xapnu, B. Baiin6epra. Jlaboparopnas

7 0.5
pabota «BblsiBlIeHHE U3MEHYUBOCTH Y
0co0eil 0AHOro BUA»
buonorua -
Poccuickaa
8 DOnemMeHTapHbIC (HaKTOPHI IBOJIOINN e
9/1EKTPOHHAA KO
buonorua -
9 Oddext ocHoBatens. IhdekT OyTHUIOYHOTO Poccuiickan
TropJIbIIIKa 9/1eKTPOHHasA WKoa
buonorua -
10 Murpanuu. M3onsamuu nomynsanui: Poccuiickas
reorpaduueckas, buonorudeckas 571EeKTPOHHAA LWKOAA
buonorua -
11 EcrecTBeHHbI 0TOOp — HampaBISIOMIUN Poccuiickas
(baxTOp 3BOJIOLUN 9/1eKTPOHHAA WKoa
buonorusa -
. Poccuitckas
12 [TonoBoit oT60p TOCCMNCKaA
9/IEKTPOHHAA WKO/A
[IpucnocobIeHHOCTh OPraHU3MOB KaK
13 pe3ynbTaT MUKpodBoonuu. JlabopaTopHas 05

pabota «3yduenue apomopdo3oB u
MA0AJANTALMN y pACTEHUN U )KUBOTHBIX)
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[Tpumeps! pUCTIOCOOICHHH Y OpPraHU3MOB:

Mophooruueckue, GU3N0IOTUIECKHE,
OHMOXHMUYCCKHE, ITIOBEACHYCCKHUC.

14 0.5
JlaGopaTtopHas padora «IIpucnocobneHus
OpPraHU3MOB M UX OTHOCHUTEJIbHAs
1E1eCO000Pa3HOCTh)»
Bupn, ero kpurepuu u CTpykTypa. bronorms -
Poccuitckas
15 JlaboparopHas paboTa «CpaBHEHUE BHI0B 0.5 roceunckan
3/1eKTPOHHAA LWKoa
10 MOP(OJOTHIECKOMY KPUTEPHIO
buonorua -
Poccuitckas
16 Crpykrypa Buza rocennckan
9/1EKTPOHHAA WKO/A
buosorusa -
17 BunooOpa3oBanue kak pe3ynbTar Poccuiickas
MHUKPO3BOJIIOLUU 9/1EKTPOHHAA WKO/A
buosorusa -
Poccuitckas
18 CBs13b MUKPO3BOJIIOIUH U SMIHIEMHOJIOTUN TOCCCkan
9/1EKTPOHHAA LWKO/A
buonorusa -
19 Makpossomtonus. [TaneonTonornueckue PoccuiicKan
METO/Ibl U3YUEHUS IBOJTFOIIUN 571eKTPOHHaA KoM
buonorusa -
20 buoreorpaduyeckue MeToaAbl U3y4EHUS Poccuiickas

SBOJIIOLIUA

3/1EKTPOHHAA WKOo/1a
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DOMOPHOIOTUYECKHUE U CPABHUTEIHHO- buonorma -
21 MOp(]osIOrHUecKre METO bl U3yUECHUS Fosr
9/1eKTPOHHasA LWKONA
3BOJIIOIUHU D
MOoJIeKyIAPHO-TEHETHYECKHE, S
Poccuinckas
22 OMOXUMHUYECKHE U MATEMATUYECKAE METObI rocennckan
9/1eKTPOHHasA LWKONA
U3YYEHHUS IBOJIIOINH
Buonorus -
Poccuiickas
23 O0111e 3aKOHOMEPHOCTH IBOJIIOLIUU s
9/1eKTPOHHAsA KO3
Buonorusa -
24 AnanTuBHas paguainus. HepaBHoMepHOCTH Poccuiickas
TEMIIOB DBOJIFOLIUNA 9/1eKTPOHHasA WKoIa
Buonorusa -
o5 HayuHnble runoTe3sl IPOUCX 0K ICHUS KU3HU Poccuiickas
Ha 3emie 3/1eKTPOHHAaA LWKONA
Buonorusa -
26 JloHay4dHbIE IPEACTABIECHUS O 3aPOKICHUN Poccuiickas
SKU3HU 9/1eKTPOHHasA WKoAa
Buonorusa -
97 OCHOBHBIE dTarbl HEOPTAHUYECKOU Poccuiickas

SBOJIIOLIUU

3/1EKTPOHHAA WKO/1a
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buonorua -
28 [MIIOTE3bI 3aPOIKAEHHS KUHH Pocemnckan
3/1IeKTPOHHAA WKoa
Wcropus 3emiu 1 METOABI €€ U3yUEHHUS.
29 JlabopaTtopHas padora «M3ydyeHue u 05
OTHMCAaHNE UCKOMAeMbIX OCTAaTKOB JIPEBHUX '
OpPTaHU3MOBY
buonorua -

30 HavanbHbIe 3Tanbl OpraHU4ecKOi IBOJIOIHAN Poccuickan
3/1eKTPOHHAA LWKoa
buonorua -
Poccuitckas

31 OBOIIOLUS DYKAPUOT rocchncKan
3/1eKTPOHHAA WKoa

OCHOBHBIE ITAITBI 3BOJIOIUN PACTUTEIIEHOTO
39 mupa. [Ipaktudeckas pabora «3ydeHue 05
0COOCHHOCTEH CTPOCHUS PAaCTEHUN Pa3HBIX '
OTJICTIOBY
buonorua -
OCHOBHBIE TaIlbI BOJIOIUHU )KUBOTHOTO 5
33 Poccuiickas
MUpa
9/1eKTPOHHAA LWKoa
DBoIOIUS KUBOTHBIX. [IpakTrueckas
34 pabota «3ydueHrne 0coOOEHHOCTEN CTPOCHUS 0.5

IIO3BOHOYHBIX JXUBOTHBIX»
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Buonorus -
35 PazButue xxu3Hu Ha 3emMIie 1o 3pam U Poccuiickas
nepuoamM 3/1eKTPOHHAA LWKONA
Buonorus -
36 MaccoBble BBIMUPaHUSI — IKOJIOTUYECKUE Poccuiickas
KPHU3HCHI MIPOILIIOTO 3/1eKTPOHHAA LWKONA
Buonorus -
37 CoBpeMEHHbIN IKOJOTUYECKUNA KPU3UC, €T Poccuiickas
0COOEHHOCTH 9/1eKTPOHHAsA KO3
Buonorusa -
38 CoBpeMeHHasl cucTemMa OpraHu4ecKoro Poccuitckas
MPOILIIOro 9N1EeKTPOHHasA LWKONA
Buonorusa -
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI Poccuickas
OpraHU3MOB 9N1EeKTPOHHasA LWKONA
Buonorusa -
Poccuinckas
40 AHTpOTIOJIOTHSI — HayKa O YeJIOBEKE =
3N1EeKTPOHHasA LWKONA
Buonorusa -
A1 Pa3BuTHe npeacraBieHui 0 TPOUCXOKICHUI Poccuiickas
YCcJIOBCKaA 3/1EKTPOHHAA WKOAa
42 Mecro denoBeka B CHCTEME OPraHUYECKOTO 05

mupa. JJaboparopnas padora «M3yueHue
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0co0eHHOCTEH CTPOCHUSA CKECJICTA YCJIIOBCKA,
CBA3aHHBIX C MPAMOXOKIACHHUCM

buonorusa -

Poccuinckas

43 JIBroKyliye cuibl aHTPOIIOreHe3a =
3/IeKTPOHHAA WKOoAA

buonorus -

44 CootHo1ieHne OMOJOTUYECKUX U Poccuiickas
COUAJIBHBIX (baKTOpOB B aHTPOIIOT'CHE3C 3/1eKTPOHHaA WKOAa

Buonorua -

Poccuinckas

45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a —
3/IEKTPOHHAaA WKoAa

Buonorua -

46 [TameoreHeTnka 1 MaJIcOreHOMUKA Poccuinckan
3/IEKTPOHHAaA WKoAa

Buonorua -

Poccuinckas

47 DBOJIIOIHUS COBPEMEHHOT'O YETIOBEKA Tocchnckan
3/IEKTPOHHAaA WKoAa

Yenoseueckue packl. [IpakTudeckas pabora buonorma -

o Poccuinckas

48 «3yueHne 3KON0rHUeCKUX afanTalui 0.5 Tocchnckan

KTPOHHaA WK

4eJIOBEKa SNERTPORHA ona

buonorua -

49 MexauCuuIIMHAPHBIE METOIbI Poccuiickas

AHTPOIIOJIOTUHA

3/1EKTPOHHAA WKO/1a
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buonorua -
50 3aposKICHUE U Pa3BUTHE SKOJIOTUH Poceuiickan
5/IEKTPOHHAA WKO/Ia
Mertonst skonorun. JlaboparopHas pabora
o1 «3y4eHne METOI0B HKOJIOTUYECKUX 0.5
UCCIIEIOBaHUI»
buonorua -
52 3HaueHUE SKOJOTUUECKUX 3HAHUM AJIs Poccuiickas
ICI0BCKA 3/IEKTPOHHAA WKoNa
buonorua -
53 DKOJIOTHYECKHE (PAKTOPBI Poceniickan
5/1EKTPOHHAA WKO/IA
Abuotnueckue pakropbl. CBET Kak
54 sKonoruueckuit pakrop. JlaboparopHas 05
pabota «BbIsBIeHHE TPUCTIOCOOIECHHH '
OpPTraHU3MOB K BIIUSTHUIO CBETa»
Abuotnueckue pakropsl. Temneparypa Kak
55 sKosoruueckuit pakrop. JlaboparopHas 0
pabota «BplisiBIeHHE TPpUCTIOCOOIEHUI =
OpPTraHU3MOB K BIUSHHUIO TEMIIEpaTypb»
Abuotnueckue ¢akTopbl. BraxHocTh Kak
56 sKosoruueckuit pakrop. JlaboparopHas 05

pabota «AHaTOMUYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHHS
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buonoruma -

57 Cpeibl OOUTaHWSI OPTaHU3MOB Poccumckan
3/1EKTPOHHAA LWKO/A
buonoruma -
Poccuiickas

58 buonoruyeckne purMsl Poccumnckan
3/1EKTPOHHAA WKO/A
buonoruma -
Poccuiickas

59 JKusHennsle Gpopmbl OpraHu3MoB Poccninckan
3/1EKTPOHHAA WKOA
buonoruma -
Poccuitckas

60 buornyeckue pakTopsi Poccwnyickan
3/1EKTPOHHAA WKOAA

3HaueHHe OMOTHYECKUX B3aUMOJICHCTBUM buonorusa -
Poccuitckas
61 JUIsl CYLIECTBOBAHMS OPraHU3MOB B Cpefie roccrmnckan
KT HHaA WK
o0OuTaHuA 3/1eKTPOHHA ona
buonoruma -
62 DKONOTUYECKUE XapaKTEPUCTUKU Poccuiickas
MO YJISIUA 3/1EKTPOHHAA WKOA
OCHOBHBIE IIOKA3aTEIH MOIYJIALUN: Buonorua -
Poccuiickas
63 YUCIIEHHOCTb, TIOTHOCTb, BO3pAcTHAS U

M0JIOBasi CTPYKTypa

3/1EKTPOHHAA WKO/1a
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OcCHOBHBIE TIOKA3aTENU MOMYJISIUU: buonorua -

Poccuiickas

64 POXKIaeMOCTh, IPUPOCT, TEMII POCTA, e
3/1eKTPOHHasA WKoa

CMEPTHOCTh, MUTPAIUU P

buonoruma -

Poccuiickas

65 Dkonoruyeckasi CTpyKTypa MOmysiuu TOCCUICKIA
3/1eKTPOHHaA WKoa

buonorua -

. Poccuiickas

66 JluHamuKa omyIsuuy U e€ peryisiuus Toccunckan
3/1eKTPOHHAA WKOa

buonorus -

67 KpuBbie pocTa 4iCIEHHOCTH MOMYIISINH. Poccuiickas
KpuBbie BbUKHBaHHS 9/IEKTPOHHAA LWKO/A
DOxkonorudeckas Huiia Buaa. JlaboparopHas

68 pabota «IIpucrnocobaeHus ceMsiH pacTeHHH 0.5
K pacceIeHuIo»

buonorusa -

. Poccuiickasn

69 Bun kak cucreMa momynsiuii Tocchnckan
3/1eKTPOHHaA WKoa

buonorusa -

70 3aKOHOMEPHOCTH MOBECHUS M MUTPALIUN Poccuiickas

KHUBOTHBIX

3/1EKTPOHHAA WKOJ1a
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71

Coo011ecTBO OpraHu3MOB — OUOIICHO3

Buonorua -
Poccuinckas

3/1EKTPOHHAA WKO/1a

72

DKocucTemMa Kak OTKpbITas CUCTEMA

Buonorua -
Poccuinckan

3/1EKTPOHHAA WKO/1a

73

74

75

76

KpyroBopot BewecTB 1 NOTOK SHEPTUH B
JKOCHCTEME

OcHOBHBIC TTOKa3aTEIN YKOCUCTEMEBI

DKOJIOTUYECKUE nrupaMHuIbl

H3menenus coo01ecTB — CyKIIECCHU

Buonorua -
Poccuinckan

3/IEKTPOHHAA WKOoa

Buonorusa -
Poccuickan

3/1EKTPOHHAA WKOJ1a

Buonorusa -
Poccuickan

3/1EKTPOHHAA WKOJ1a

Buonorusa -

Poccuinckas
3/IEKTPOHHasA WKoNa

77

[TpupoaHBIE SKOCUCTEMBI. IKOCHCTEMBI 03€p
U peK. DKOCHCTEMBI MOPEH 1 OKEaHOB

Buonorusa -
Poccuinckas

3/1EKTPOHHAA WKO/1a
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buonorua -
78 [TpupoaHbIe 3KOCUCTEMBL. DKOCHCTEMBI Poccuiickas
TYHJIp, JIECOB, CTETICH, ITyCThIHb 3/1eKTPOHHASA WKONA

buonorua -

Poccuitckas

79 AHTPOINOreHHbIE YKOCUCTEMBI Toccunckan
3/1IEKTPOHHAA WKO/IA

buonorua -

80 VYpb6oakocucremsl. [Ipakriueckas padorta 05 Poccuiickas
«M3ydeHue u onucaHue ypoOIKOCUCTEMBI» 3/1eKTPOHHAA LIKOAA
3aKOHOMEPHOCTH (POPMHUPOBAHHSI OCHOBHBIX Buonorua -

. o Poccuitckas
81 B3aMMOJIENCTBUH OPraHU3MOB B rocchvickan
KTPOHHAA WK
5KOCHCTEMAX HAERTPOHAAN WRON
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN Buonorua -

82 pa3HBIX TUIIOB Ha CyOOpraHU3MEHHOM, Poccuiickan
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U 3/IEKTPOHHAA WKO/IA
9KOCHCTEMHOM YPOBHSX

buonorusa -
83 buocdepa — obmiennanerapHas 000104Ka Poceuiickas
3emn 3/IEKTPOHHAA WKoNA
buonorusa -
Poccuiickas
84 VYuenne B. U. Bepranackoro o 6uocdepe —

3/1EKTPOHHAA WKOJ1a
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Buonorus -
Poccuitckas
85 3aKOHOMEPHOCTH CYIIECTBOBaHMSI OHOChepbl
3/1IeKTPOHHAA WKoa
Buonorus -
86 KpyroBopoTs! BemecTs u Poccuiickas
OMOreOXMMHUYECKHE LIUKITBI 3/1eKTPOHHAA LWKoa
Buonorus -
87 3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI Poccuiickas
CyIIu 9/1EKTPOHHAA WKOA
buosorusa -
o Poccuitckas
88 YcroitunBocTh Ouochepsl OLLAALES
9/1EKTPOHHAA WKO/A
buosorusa -
Poccuitckas
89 DKOJIOTUYECKHE KPU3UCHI M UX TPUUNHBI oLcavcka
9/1EKTPOHHAA WKO/A
buonorusa -
o Poccuitckas
90 BosneticTeue yenoBeka Ha Onocdepy
9/1EKTPOHHAA LWKO/A
buonorusa -
01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA Poccuiickas

paCTUTENBHBIN U dKUBOTHBIA MU

3/1EKTPOHHAA WKO/1a
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brnosnorua -

92 OxpaHa npupoIbI Poccuiickan
3N1EKTPOHHAA LWKONA
buonorua -

03 OCHOBHBIC TIPUHIIHITBI YCTOHYHUBOTO Poccuiickas
Pa3BUTHS YEIOBEYECTBA U IIPHUPO/IBI 3NIeKTPOHHAA LWKONA
PairoHansHoe MPUPOI0N0Ib30BaHHe U —EMO“OIMH .

94 COXpaHEHHE OMOJIOTMYECKOr0 pa3HOOOpa3us Poccuickan
3CMHI/I S/1EKTPOHHAA WKONA

95 O606mieHue o TeMe «MUKPOIBOTIOLHUS U
€€ pe3yabpTaThD)

96 O6061mmenue o reMe «Makpo3BOIIOLUS U €€
Pe3YIIbTAThD)

97 O6o06menne no Teme «lIpoucxoxaeHue u
pa3BUTHE KHU3HH Ha 3eMIIe)

08 O606mmenue o Teme «IIpoucxoxaenue
YeNI0BeKa — aHTPOIOTEHE3)

99 O60611eHre o TeMe «IKOJIOTHs — HayKa O
B3aMMOOTHOIICHHSIX OPTaHU3MOBY

100 O6061enne o Teme «OpraHu3Msl U cpesia
obuTaHus»

101 0O0001enne 1Mo TeMe «DKOJIOTUA BUIOB U
MIOIYJISILUA

102 O6006menue o Teme «buocdepa —

rjio0ajJpHas DKOCUCTEMA))
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5

80



81

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O MIPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYHEHUKA

* buonorus, 10 xknacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue; nmoa peaakuuent Ilaceunuka B.B., AkiimonepHoe o0111ecTBO
«3narensctBo «IIpocBemienue»

* buonorwus, 11 knacc/ Ilaceunnk B.B., Kamenckmit A.A., PyomioB A.M. u
npyrue; noa peaakuueit [laceunuka B.B., AkiinonepHoe o01iecTBo
«3narensctBo «IIpocBemenne»y METOAUYECKHUE MATEPUAJIbBI IS
YUUTEJIA

buonorus (yriay6aeHusiil ypoeHs): Peanuzanus tpedoanuit ®I'OC cpennero
oOuiero oopa3oBanusi: MeToandeckoe nocobue s yuurens / [JLA.
[Tapmrytuna, A.B. OBunnnukoB, O.B. Konscaukos, C.M. ['narones]; nox pexn.
JLLA. ITapmytunoii. — M.: ®I'GHY «MHcTuTyT CTpaTerum pa3BuTus
obOpazoBanus», 2023

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

HNHTEPHET

1. Yunm.py: https://uchi.ru

2. Poccwmiickas anmekTpoHHas nkosa: https://resh.edu.ru

3. buomoreka LHOK https://lesson.edu.ru/catalog

4. ®UIIN: https://fipi.ru
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