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HHOACHUTEJIbHAS 3AIINCKA

[Tporpamma no yueOHomy npeamety "buosorus"” (najgee - OMOJOTHS) HA YPOBHE
cpenHero odiiero oOpa3oBaHusi pa3padoTaHa Ha OCHOBE DeAepaJbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazosanuu B Poccuiickoit denepanuny», GI'OC COO,
Konnenuuu npenonaBanusi yaeOHOro nmpeamera « BUoiorusy U OCHOBHBIX MOJIOXKEHUH
benepanbHoil padoueii mporpaMMbl BOCIUTAHUS.

VY4eOnblii npenmet «bronorusy yrinyOnéHHoro ypoeHs n3yuenus (10-11 knaccer)
SBJIIETCSI OJHUM K3 KOMIIOHEHTOB MpEeAMETHONH o0nact «ECTeCTBEHHOHAYYHbIE
npeameTely. CornacHo nosokeHussM OI'OC COO npodunbHble y4eOHBIE TPEAMETHI,
U3y4aeMble Ha YIIyOJEHHOM YPOBHE, SBISIOTCS CHOCOOOM uddepeHimranum
oOy4YeHHsI HA YPOBHE CPEAHEro oO0mero oOpa3oBaHWs M MPU3BAHBL OOECHECUUTH
OPEEMCTBEHHOCTh ~ MEXKIY OCHOBHBIM  OOUIMM, CpPEAHUM  OOLIMM, CPEIHUM
npoeCCUOHANIBHBIM U BBICHIMM 00pa3oBaHMEM. B TO ke BpeMs Kbl M3 ITHX
y4e€OHBIX MPEIAMETOB JODKEH ObITh OPUEHTHPOBAH HA TMPUOPUTETHOE PELICHHE
00pa30oBaTENbHBIX, BOCHUTATEAbHBIX M  PA3BUBAIOIIMX 3a/a4, CBS3aHHBIX C
npodopueHTaleil o0yvaroluxcs U CTUMYJIMPOBAHUEM HMHTEpPEca K KOHKPETHOM
00JaCTM HAy4YHOIO 3HAHWS, CBS3aHHOTO C OWOJOTWEH, MEIUIMHOMN, SKOJIOTHEH,
NICUXOJIOTUEH, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Tporpamma no yueOHOMY npeameTy "buonorus” naét mpencTaBiCHUE O HETU U
3ajayax M3yueHus ydyeOHoro mnpeamera «buonorus» Ha yrayOJEHHOM YpPOBHE,
onpenensier o0s3aTeNbHOC  (MHBAPUAHTHOE) MPEAMETHOE  COACPKAHUE, €0
CTPYKTYPUPOBAHHUE MO Pa3/eiaM U TEMaM, PaCIPEIEICHAE MO KIIAcCaM, PEKOMEHIYET
NOCJIEIOBATEIBHOCTh M3YUEHHs Y4eOHOro MaTepualia ¢ yu4éTOM MEXKNPEAMETHBIX U
BHYTPUMPEAMETHBIX CBS3€H, JIOTMKK yUeOHOro Mpoiiecca, BO3PaCTHBIX OCOOEHHOCTEH
oOyuatonmxcs. B mporpamme no 6M0N0rUM pean30BaH MPUHLIUI TPEEMCTBEHHOCTH €
U3y4YeHHEM OMOJIOTMM HAa YPOBHE OCHOBHOIrO 0O0IIEro o0pa3oBaHMs, Onaroaapsi 4yemy
NPOCMATPUBACTCS HAMPABICHHOCTh HA TMOCICAYIOIEE PA3BUTHE OMOIOTMUYECKUX
3HAHU, OPUEHTUPOBAHHBIX ~ Ha  (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHUS, HKOJIOTMUECKOTO MBINUICHUS, TPEICTABICHUNA O 300pOBOM 00pase
’KA3HM, Ha BOCIIUTAHUE OCPEKHOTO OTHOILICHUS K OKPY KaroUIed mpupoaHoit cpeae. B
nporpaMMe Mo OWOJIOTMM TAaKXKE MMOKA3aHbl BO3MOYKHOCTH YYEOHOTO MpEAMETa
«buonorusy B peammzanun Tpedoannii GI'OC COO K MIaHUPYEMBIM JTUYHOCTHBIM,
METANPEAMETHBIM W MPEIMETHBIM pe3yJibTaTaM o0yudeHus U B (HOpPMUPOBAHUU
OCHOBHBIX BUIOB YU€OHO-MTO3HABATEIBHOMN NEATETLHOCTH 00y YatOLIUXCS 10 OCBOCHUIO
coJiepkaHust OMOJIOrMYeCKOr0 00pa30BaHKs Ha YPOBHE CPEHETO 0011ero 00pa30OBaHusI.

Y4eOnblii nmpeamer «buonorus» Ha ypoBHE cpeAaHero o0mero oOpa3oBaHHs
3aBEPIIAECT OMOJIOrMYECKOE 00pa30BaHUE B MIKOJIE U OPUEHTHPOBAH HA PACIIMPEHHUE U
yrayOneHne 3HaHWKA OOYYArOIIMXCS O >KMBOW MPHUPOJE, OCHOBAX MOJICKYJSIPHOH H
KJICTOYHOW OWOJIOrMM, 3MOPUOJIOTMM W OWOJIOTMA PA3BUTHUS, TCHETUKH, CEJICKIUH,



OMOTEXHOJIOTHH, SBOJTFOLMOHHOTO YUYEHUS U KOJIOTHH.

HN3yuenne yueOHOro mnpeamera «buonmorus» Ha yriayOJIeHHOM — YPOBHE
OPUEHTHPOBAHO HA TMOATOTOBKY OOYYarOUIMXCSd K MNOCIACAYIOWEMY MOTYUYEHUIO
OMOJIOrMYECKOro 0OPa30BaHUsl B By3aX U OPraHU3alusax CPeIHEro MPOPECCHOHATBHOIO
oOpazoBaHust. OCHOBY €ro COACPKAHUS COCTABIISET CUCTEMA OMOJIOTMYECKAX 3HAHMIA,
NOJIyYEHHBIX MPU HM3YYEHUM OOYYAOIIUMUCS COOTBETCTBYIOIIMX CHCTEMATHUYECKUX
pazzienoB OUOJIOTUU HA YPOBHE OCHOBHOTO 001ero oopazopanus, B 10-11 kiaccax atu
3HAHMSI MOy YarOT pa3BUTHE. Tak, paciIMpeHbl U yriTyOaeHbl OMOTOTUYECKUE 3HAHUS O
PacTCHUsAX, SKMBOTHBIX, TIpubax, OaKTepusix, OpraHUu3Me YEJIOBEKa, OOMmmMX
3aKOHOMEPHOCTSX JKA3HM, JOMOJTHUTEIBHO BKJIIOYECHBI OMOJIOTUYECKHE CBEACHUS
NPUKIIAHOTO ¥ TOUCKOBOTO XapaKkTepa, KOTOPhIE MOKHO MCIOJIB30BATh KAK OPUEHTHPHI
JUIsL  TOCNIEAyoUlero  BbiOOpa mpodeccuu. Bo3MoOKHA  Takke  WHTErparus
OMOJIOTMYECKUX  3HAHWM €  COOTBETCTBYIOIUMMH  3HAHUSMH, [OJTYUYEHHBIMHU
00y4YarIMMUCs TPU U3YYCHUN (PU3UKH, XUMUH, TeOrpapuu 1 MaTEMaTHKH.

CtpykTypa nporpaMMmsbl 1o yueOHoMy npeamety "buonorus” oTpaxkaeT CUCTEMHO-
YPOBHEBBII M 3BOMIOLMOHHBIA MOAXOAbl K HM3YYeHHIO Ouonoruu. COrmacHO WM,
W3YYAKOTCS CBOMCTBA M 3aKOHOMEPHOCTH, XapPaKTEPHBIE IS SKUBBIX CUCTEM PA3HOIO
YPOBHSL OPraHu3alliv, 3BOJIIOLMM OPraHu4eCcKOro MHpa Ha 3emiie, COXPaHEHHS
OMOJIOTUUYECKOTO Ppa3zHooOpa3usi 1iaHeThl. Tak, B 10 Kiacce HM3y4arOTCs OCHOBBI
MOJIEKYJISIPHOM ¥ KJIETOUHOM OMOJIOrHH, SMOPHUOJIOTHHA U OMOJIOTHH PA3BUTHSL, TCHETUKA
U CEJICKIIMK, OMOTEXHOJIOTUN U CHHTETUYECKONH OMOJIOTHH, aKTYAIH3UPYIOTCS 3HAHUS
oOy4Jaromuxcs mo O0TAHUKE, 300JI0THUH, aHATOMUH, (prznosiorun yenoBeka. B 11 kimacce
W3YYAKOTCS 3BOJIFOLIMOHHOE YUEHHE, OCHOBBI SKOJIOTHH U yUYeHUE 0 Orocdepe.

VY4eOnblii npeamet «bronorusy npusBad 00eCeUnTh OCBOCHHE 00YUYaAOIIMMHCS
OMOJIOTMYECKUX TEOPHI M 3aKOHOB, WACH, MPUHLIMIIOB W MPABKJI, JIEXKAIIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpA, 3HAHAM O CTPOCHUH,
MHOTOOOpa3M M OCOOEHHOCTSAX KJIETKM, OpraHu3Ma, MOMyJisiiuK, OHOLEHO3a,
3KOCUCTEMBI, O BBIJAOUINXCS HAYYHBIX JOCTHKEHUSAX, COBPEMEHHBIX HCCIIEAOBAHUSX B
OMOJIOTMH, TPHUKJIAIHBIX AacrlekTaX OWONOrMYeCKHX 3HaHwil. [l pasBuTUS U
NOAJEP)KAHUST WHTEpeca OOy4YarolMXCcsl K OWOJOTMM Hapsay CO 3HAYATEIbHBIM
00BEMOM TEOPETHYECKOTO MAaTepualia B COACPYKAHUMM MPOrpaMMbl MO OMOJOTWUH
MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEN CTAHOBJIICHWS W PA3BUTHAS TOW WM WHOW
oOnacti OWOJIOTMHM, BKJIAJOM OTEYECTBEHHBIX W 3apyOC)KHBIX YUYEHBIX B PEIICHUE
BAKHEHIINX OMOIOTUYECKUX U SKOJIOTHYECKUX MPOOIIEM.

Llene u3yueHust yueOHoro mpeamera «buonorus» Ha yriayOJIEHHOM YPOBHE -
OBJIAJICHHE OOYYAIOIMMHUCS 3HAHUSMHU O CTPYKTYPHO-(YHKIMOHATBHONW OpraHu3alin
JKUBBIX CUCTEM PA3HOTO PaHra M MPUOOPETCHUE YMEHUN MCIOJIB30BATh 3TH 3HAHMS B
(dbopMHpOBaHMM  WHTEpPEca K  OmpeAcnéHHOW  oOnactu  mpodecCHoHaTbHOM
JEATENIBHOCTH, CBA3AHHOW C OWOJIOTHEH, WM K BBIOOPY Y4YEOHOIrO 3aBENCHUS IS



NPOJOTKEHHAS OMOIOTHYECKOTO 00Pa30BaAHUS.

JlocTmkeHne 1enm u3ydeHust yueOHoro npeameta «buosmorusy Ha yriryOnéHHOM
YPOBHE 00ECNEUYNBACTCS PEIICHUEM CIIEAYOIIUX 3a1a4:

OCBOCHHME OOYYaIOUIUMUCS CHCTEMbI OMOJOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSAX, KOHUEMUMAX, TMIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX M
NpaBWIaX, COCTABIISIOIIMX COBPEMEHHYK) €CTECTBEHHO-HAYUYHYIO KapTUHY MHpPA; O
CTPOEHHMH, MHOTO0OPa3uy U OCOOEHHOCTSX OMOJIOTMYECKUX CUCTEM (KJIETKA, OPraHu3M,
NOMyJisiMsl, BWA, OWOreouneHo3, Ouocdepa); O BBIJAOIIUXCA OTKPHITHAX U
COBPEMEHHBIX UCCIICOBAHUSIX B OMOJIOTHH,

O3HAKOMJICHME OOyYaromMXcs C METOJaMU T[O3HAHWS SKABOH MPUPOJIBL
WCCIIEIOBATEILCKUMHA METOAAMH OMOJIOTMYECKAX HAyK (MOJIEKYJISIPHOM M KIETOYHOM
OMOJ0TUN, SMOPUOJIOTUX ¥ OMOJIOTUY PA3BUTHS, TCHETUKHU U CEJIEKIIMK, OMOTEXHOJIOTUN
U CUHTETMYECKOH  OWOJIOTMM,  MAJCOHTOJIOTMH,  OJKOJIOTHHM),  METOAAMH
CaMOCTOSITENILHOTO MPOBEACHUS OMOJIOTMYECKAX MCCICAOBAHUNA B JTAOOPATOpUU U B
npupoje (HaAOIOEHUE, U3MEPEHUE, IKCIEPUMEHT, MOJICTTUPOBAHMKE),

OBJIAJICHHE 00YYAIOMIMMHCS YMEHUSIMMU CaMOCTOSITENIbHO HAXOIUTH,
AQHAIM3MPOBATh M HCIOJIB30BaTh OWOJIOTMYECKYH) HWH(POPMALMIO, TOJIb30BaThCS
OMOJIOTMYECKOH TEPMHUHOJIOTMEH W CHMBOJIMKOH, YCTAHABIMBATH CBSI3b MEXAY
Pa3BUTUEM OMOJIOTUN M COLMATBHO-3KOHOMUYECKAMH M SKOJIOTUYECKUMU MTPOOTIEMaMHK
YeJIOBEYECTBA, OLICHUBATh MOCIEACTBUS CBOEH JACATEIBHOCTH MO OTHOLICHHI) K
OKpY>KaroLIeH MPUPOIHOH cpeaie, COOCTBEHHOMY 3I0POBBIO U 3I0POBBIO0 OKPY KAOLIMX
aroaeil; 0OOCHOBBIBATH W COOMIOAATH  MEPBl  MPOPHIAKTUKH  MHQPEKIMOHHBIX
3a00Ji€BaHMiA, MpaBWia TOBEACHUS B MNPUPOJE M OOecnedeHHus O€30MacHOCTH
COOCTBEHHOW KM3HEACATEILHOCTA B YPE3BBIYAMHBIX CUTyalUsX MPUPOJHOTO U
TEXHOICHHOTO XapaKTepa, XapaKTePU30BaTh COBPEMEHHBIE HAYYHBIE OTKPHITHS B
o0acTu OUOJIOTHH;

pa3BUTHE Y OOYYAIOIIMXCS MHTEIUICKTYAIBHBIX M TBOPYECKHX CHOCOOHOCTEH B
OPOLECCE 3HAKOMCTBA C  BBIIAOIIAMUCA  OTKPBITUSIMH M COBPEMEHHBIMHU
UCCIICIOBAHUSAMA B OWOJIOTMHM, PEIIAEMBIMA €K Ipo0JieMaMu, METOAOJIOTHEH
OHOJIOTMYECKOT0 UCCIIEIOBAHMS, NPOBEICHUS AKCIEPUMEHTAITBHBIX
WCCIICIOBAHNM, perieHus OWOJIOTMYECKUX 3a1a4, MOACIMPOBAHUS OMOJIOTMYECKUX
O0OBEKTOB M MPOLIECCOB,;

BOCIHUTAHHE y OOYyYarOUIMXCsS LEHHOCTHOTO OTHOILICHUS K KUBOW MPUPOAE B
LEIOM M K OTICNBHBIM €€ OOBEKTaM W SIBJICHUSAM; (POPMHPOBAHUE 3KOJOTUUYECKOIA,
TEeHETHYECKOM TPaMOTHOCTH, OOIIEH KyJIBTYpbl MOBEICHUS B MPUPOJAC, MHTErPAluU
€CTECTBCHHO-HAYYHBIX 3HAHUI,

npuoOpeTeHue  OOydYarOIMMUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
NPUPOAONOIB30BaHUM (COOMIOACHUE NMPABWII NOBEACHUS B MPUPOJE, OXPaHbl BUIOB,
AKOCHUCTEM, Ouoc(epbl), COXpaHEHWH COOCTBEHHOIO 3J0POBbSI W 30POBbS



OKPY>KaIOIIUX JIIOACH (COOM0aeHNs MEP TPOPUIIAKTUKA 3a00JIeBaHUM, 00eCeUeHUE
0€30MacHOCTH SKU3HEACATEIbHOCTA B YPE3BbIYAWHBIX CHUTYalUsSX MPUPOJHOTO U
TEXHOT€HHOTO XapakTepa) Ha OCHOBE HCIOJb30BAaHUS OWOJOTUYECKUX 3HAHWNA WU
YMEHWIN B OBCEAHEBHOM YKA3HH,

CO3[aHUE YCIOBHIA UII OCO3HAHHOTO BHIOOpA OO0YUYArOIMMKCS WHIANBUAY ATbHON

00pa3oBarebHON TPACKTOPHH, COCOOCTBYIOLIEH

NOCIEAYOWEMY MPO(PECCHOHAIBHOMY  CaMOONPEIECICHAID, B  COOTBETCTBHHM €
WHIMBUY AIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OOwee 4rcno 4YacoB, OTBEACHHBIX HA HM3yueHUE OHMOJIOTMH Ha YIiyOJEeHHOM
YPOBHE cpenHero oduiero oopazopanus, coctapiser 204 yaca: B 10 knacce - 102 gaca
(3 waca B Heaem0), B 11 kimacce - 102 vaca (3 yaca B HEAEIIO).

Ot60op oOpraHu3anMoOHHBIX (OPM, METOJAOB W CPEACTB OOY4YEHUS OHOJOTUU
OCYIIECTBISIETCS € YYETOM CHEUU(UKHA €ro COJACP)KAHWS M HAMPAaBICHHOCTH Ha
NPOJOKEHAE  OMOJOTrMYecKoro  o0pa3oBaHMsT B OpPraHM3alMsIX  CPEIHEro
NPOPECCUOHATEHOTO U BBICIIEr0 00pa3oBaHUsL.

OO0s13aTeNbHBIM YCIIOBUEM TPU 00y4YeHWH OWOJIOTMH Ha YTIyOJEHHOM YPOBHE
SBJISICTCSL TPOBENEHME JIAOOpaTOPHBIX W MpakThueckux paboT. Takke yuacTue
oOyyaronmxcsi B BBINOJHEHUM MPOCKTHBIX M Y4EOHO-HCCIENOBATENbCKUX paloT,
TEMaThKa KOTOPBIX OMPEICSETCS YUATEIEM HA OCHOBE MMEIOUIMXCS MaTepUabHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHA.



COJAEPKAHUE OBYUYEHUA

10 KIIACC

ConepkaHue MPOrpamMbl, BBIIEICHHOE KYpCuUOM, HE BXOOUT B IPOBEPKY
rocy1apCTBEHHON UTOroBoi arrecrauuu (I'MA).

Tema 1. buosiorust Kak HayKa

CoBpeMeHHass OMONOrMsl - KOMIUIEKCHas Hayka. Kparkas wuctopusi pa3BUTHS
Ounonorun. bronornueckne Hayku U u3ydaeMble UMU npodnaembl. OyHAAMEHTATIBHBIE,
NPUKIIAIHBIE U IOUCKOBBIE HAYYHBIE HCCIIEA0BAHUS B OMOJIOTHH.

3HaueHue Owosiormd B (OPMHUPOBAHMHM COBPEMEHHOUN €CTECTBEHHO-HAYYHOMH
kaptuHbl Mmupa. IIpodeccuu, cBsizaHHbIE ¢ OuWojorued. 3HadeHue OWOJIOTHMM B
MPAKTUYECKONH  JCATEIBHOCTM  YEJIOBEKA.  MEOULMHE, CEIIbCKOM  XO3SMCTBE,
MPOMBILUIEHHOCTH, OXPAaHE NMPUPOJIBI.

JleMoHCTpauun

[Toptpetsl: Apuctotens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Jlapsun, VY.
lapeeit, I'. Mennens, B. Y. Bepnanckuii, Y. I1. [1aenos, U. U. Meunnkos, H. W.
Basunos, H. B. Tumodees-Pecosckuii, [x. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupel w1 cxembl: «CBsi3p OWOJIOTMM C APYrMMU Haykammy», «Cucrema
OMOJIOTMYECKUX HAYK).

Tema 2. ’KuBbie cCHCTeMbI H UX H3Y4YCHUE

JKuBble cucTemMbl Kak mpeAMeET M3ydeHHusl Ononoruu. CBOMCTBA JKMBBIX CUCTEM:

€IUHCTBO XMMHAYECKOTO COCTABA, MCKPETHOCTD U LIETIOCTHOCTb,
CJIO)KHOCTb M YHOPAJOYECHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3aLMs,
CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTb, U3MEHYUBOCTD, POCT U PA3BUTHE.

YPOBHM OpPraHM3aliu >KMUBBIX CUCTEM. MOJIEKYJISPHBINA, KIECTOUYHBIN, TKAHEBBIMH,
OPraHU3MEHHBIN, TOMYJISIIHOHHO-BAIOBOM, SKOCUCTEMHBIN (OMOT€OUEHOTHYECKHIA),
ounocgepnsiii. [Ipouecchl, TPOUCXOIAIINE B KUBBIX cUCTeMaX. OCHOBHBIC MPH3HAKU
»kuBOro. JKu3Hp kak opma CymecTBOBaHMsS MaTepud. Hayku, W3ydaroliue >KUBBIE
CUCTEMBI HA PA3HBIX YPOBHAX OPraHU3ALUH.

Hzyuenne >kuBBIX CcUCTEM. Meroasl Ouonormyeckoi Hayku. HaOmronenwe,
MU3MEPEHUE, DKCIIEPUMEHT, CUCTEMATHU3ALMs, MEeTaaHan3. [IOHATHE O 3aBUCHMON H
He3aBUCUMOM nepeMeHHol. [LmanupoBanue skcnepumenta. [loctaHoBKa M mpoBEpKa
runote3. Hynepas runore3a. [loHsTue BBHIOOPKM W €€ JOCTOBEPHOCTH. Paz0dpoc B
OnoNornuecKnx JaHHbIX. OLEHKA JOCTOBEPHOCTH MOJYUYEHHBIX Pe3yJIbTaToB. [ [puurHb
MCKQKCHHSI PE3YJIBTATOB SKCIIEPUMEHTA. [IOHATHE CTATHCTUYECKOTO TECTA.

JleMoHCTpauun

Tabmuuel 1 cxembl: « OCHOBHBIE MPU3HAKH >KA3HW», « BUOIOTMYECKUE CUCTEMBLY,
«CBOMCTBA >KMBOW Marepum», « YPOBHU OPraHM3aLMH XUBOU NMPUPOABDy, «CTpOECHHE
JKUBOTHOM KIJIETKM», «TKaHW S>KABOTHBIX», «CHUCTEMBI OpPraHOB YEJIOBEYECKOIO



opranuzmay, «buoreonenosy, «buocdepar, «MeToabl U3ydEHUs )KUBOW TPHPOIBIY.

O6opynoBanue:  J1abopatopHOE 000PYAOBAHUE ISl IPOBEACHUS
HaOOICHU, I3MEPEHUH, SKCIIEPUMEHTOB.

IpakTuyeckass padora «/Cronb30BaHUE PA3TUYHBIX METONOB NPU U3YUYCHHUH
JKUBBIX CHCTEM).

Tema 3. buoJsiorust KJIeTKu

Krnerka - CcTpyKTypHO-(QYHKIMOHAIBHAS €AMHULA KXUBOTO. MICTOpUS OTKPBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IBann, M. [lIneiineH,
P. BupxoB). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIIETOUHOM TEOPHH.

MeToabl MOJIEKYISIPHOM U KJIETOYHOW OMOJIOTHHA: MUKPOCKOIIHS, XpoMarorpadus,
AeKTpo(ope3, METOJ MEUYEHBIX aTOMOB, AU(PPepeHIMANTBHOE HEHTPUPYTUPOBAHUE,
KyJIbTHBUPOBAHUE KIETOK. [M3yuenue ¢uxcuposannvix rjiemok. IEKTPOHHAS
MuKpockonus. Kongoxanenas muxkpockonus. Bumanvroe (npusicustentioe) uzydenue
KJIEMOK.

JleMoHCTpauun

[Toprpertsr: P. I'yk, A. JleBenryk, T. I1Isann, M. Ilnelinen, P. Bupxos, K. M. bap.

Tabmuuel 1 cxeMbl: «CBETOBOW MHMKPOCKOM», «DJIEKTPOHHBIM MHUKPOCKOID,
«HcTopust pa3BUTHsI METOJ0B MUKPOCKOTII .

OOopynoBaHHE: CBETOBOH MHUKPOCKOI, MHUKPOMNPENAparbl PACTUTENBHBIX,
YKUBOTHBIX U OAKTEPUATBHBIX KJIETOK.

IlpakTuyeckass padora «UM3yuyeHHe METOJOB  KIJICTOYHOW  OMOJIOrHH
(xpomarorpadus, snektpodopes, nuddepeHuuansHoe neHTpudyruporanue, [1P)».

Tema 4. Xumu4eckasi OpraHu3anusi KJIEeTKH

XUMHYECKUI COCTaB KIETKU. Makpo-, MUKPO- U YIIETPaAMHUKPO3IIEMEHTEL. Boaa 1
e€ pOoJIb KaKk PACTBOPUTENS, PEArcHTa, y4acThue B CTPYKTYPUPOBAHUM KIIETKH,
TEIIOPETYJIAUMU. MUHEPATbHBIE BEIIECTBA KJIETKH, MX OMOJIOTHYECKass poJib. Ponb
KaTMOHOB U aHUOHOB B KJIETKE.

Opranvueckre BEIIECTBA KIETKH. DHOJIOTMYECKHME TOIUMEPBL.  Benkw.
AMHHOKUCIIOTHBIA cocTaB OenkoB. CTPyKTypel OenkoBOM MomekyJbl. [lepBuynas
CTpyKTypa OeJiKa, NeNTUIHAs CBsA3b. BTOpUYHAs, TpETUUHAS, YETBEPTUYHAS CTPYKTYPHI.
Henarypanus. CpoiictBa OenkoB. Kiaccudukanus OenkoB. buonornueckue QpyHKIMH
0enkoB. [Ipuonwi.

YrieBoabl. MoOHOCaxXapuabl, AACAXAPUIBI, OJUTOCAXapulbl U TOJUACAXAPHUIBIL.
OOwwwmi miaH cTpoeHUs U PU3NKO-XUMHUYECKUE CBOKMCTBA YIVIEBOJOB. bronornueckue
(YHKLIMH YTIIEBOAOB.

Jlunuael. 'mapodunbHO-ruapodgoOHbIe cBolicTBa. Kiaccuukanus nunuaos.
Tpurmanepuabl, GocGomunuabl, BOCKH, CTeponibl. buonornyeckue (yHKINH JIATHAIOB.
OOwmme cBoiicTBa OHMONOIMYECKHX MEMOpaH - TEKy4eCTb, CHOCOOHOCTh K
CaMO3aMBIKAHMIO, MOTYTIPOHULAEMOCTD.

Hyxnennoseie xucnorsl. JIHK w PHK. CrpoeHHMe HYKIEMHOBBIX KHCIOT.



Hyxneoruapl. [Tpuainun kommiementapaoctu. [pasuino Yapragga. Ctpykrypa JHK -
IBOMHas cnupainb. MectonaxoxacHue u ouonornueckue ¢pynkumnn JJHK. Buaer PHK.
Oyukumu PHK B kiteTke.

Crpoenne mosiekysiel AT®. Makposprudyeckue cBs3u B Mojekyje ATO.
buonornueckre ¢QpyHkunn AT®. BOCCTaHOBIECHHBIE MEPEHOCUYMKH, MX (YHKLIHAHA B
KIeTKe. /J[pyeue uykaeosuompugpocpamer (H1'P). Cexpenupoanne JIHK. Memoow:
2eHOMUKU, MPAHCKPUNMOMUKY, NPOMEOMUKU.

CrpykrypHass Owoniorus: OMOXMMHYECKME W OMOPU3NYECKUE MCCICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYPbI OMOMOJIEKYIL. Mooeruposanue cmpykmypbi u
GyHryuti Ouomonexkyn u ux xomniexcos. Komnwviomepnwiii OU3AiiH U Op2aHUYECKULl
cunmes OUOMONEKYI U UX HENPUPOOHBIX AHATIO206.

JleMoHCTpanun

[Toprpeter: JI. TTonwmnr, Ix. YorcoH, @. Kpuk, M. Yunkuac, P. @pankivg, O.
Conrep, C. IIpy3unep.

Juarpammel.  «PacnpeneneHne XMMHUYECKHX SJIEMEHTOB B HEXKUBOM
npupoaey, «PacnpeneieHne XUMHYECKHAX 3JIEMEHTOB B YKUBOM MPUPOACY.

Tabmuuelr m cxemsbl: «llepuommueckas Tabmuna XWMHUYECKHUX 3JIEMEHTOBY,
«CTpoeHHE MOJIEKYJIBl BOIbDY, «BemecrBa B cOCTaBe OpraHu3mMoB», «CTpoeHHE
MOJIEKYJBl  Oenka», «CTPYKTYpel OEIKOBOH MONEKYNb, «CTPOECHUE MOJEKYII
YINIEBOAOBY, « CTPOCHHUE MOJIEKYJ JUMUAIOBY, « HYKIEHHOBBIE KUCIOTHDY, «CTPOEHUE
MOJIEKYJIBI ATO.

O0opynoBaHKE: XUMUAYECKAs MOCYAa U 000PYI0BaHKUE.

JlaGoparopnasi paGora «OOHapy>keHHE OECIKOB C MOMOIIBI0 KAYE€CTBEHHBIX
peaKmuing.

JlaGoparopnasi padora «/ccie1o0BaHne HYKIICHHOBBIX KUCIIOT, BBIJICJIEHHBIX W3
KJIETOK Pa3JIMYHbIX OPraHUu3MOBY.

Tema 5. CTpoeHue U PyHKIHMH KJIETKH

Tunel  KIETOK: JyKApUOTHYECKass MW MOpokapuotudeckas. CTpyKTypHO-
(YHKIMOHATIBHBIE 00Pa30BaHMS KJIETKH.

CrpoeHne NmpokapuoTHUECKON KieTkH. KiieTouHas CTeHka OakTepuid M apxeil.
Oco0eHHOCTH CTPOEHUS reTepoTPO(HON M aBTOTPOPHONH MPOKAPUOTHUYECKUX KIIETOK.
MecTo 1 posib MPOKapuOT B OMOLIEHO3aX.

CrpoeHne ¥ (YHKUMOHUPOBAHHUE SYKAPHOTHMYECKOH KieTkW. [lmazmarmueckas
MeMOpaHa (mmasmaniemma). CTpykTypa IJIa3MarTHYecKoi MemOpaHbl. TpaHCmopT
BEIIECTB 4EPE3 MIa3MaTUUECKYy0 MeMOpaHy: nmaccuBHBbIA (mu(dysus, oOnerdéHHas
miQy3ust), AKTUBHBIA (TIEPBHUYHBIA W  BTOPUYHBIA AKTUBHBIA  TPAHCIIOPT).
[Tomynpornnaemocts MemMOpaHbl. PaboTa HaTpuiKamIMeBOro Hacoca. OHAOLMTO3:
NUHOIMTO3, (parommro3. Ok3oumTo3. Kiierounas crenka. CTpykTypa W (PyHKIMH
KJIETOYHOM CTEHKW PacTCHUH, TpuOO0B.

[uromnazma. I{uro3ons. IluTockener. J[BWKeHHME HHTOILIA3MbI. OpraHoubl



KJeTki. OnHOMEMOpaHHBIE OPraHOMIbl KIETKU: 3HAOIIazMarnueckas cetb (OI1C),
annapar ['onbKu, JH30COMBI, WX CTpoeHME W  (yHKOMU. B3aumocBs3b
OHOMEMOpAHHBIX OPraHoWa0B KJIETKH. CTPOCHHE TPaHYJISAPHOIO PETUKYIyMA.
Mexanusm nanpaenenus 6eaxos ¢ IIIC. CUHTE3 pacTBOPUMBIX OenkoB. CHHTE3
KJIETOUHBIX MeMOpaH. ['nmaakuil (arpaHyJsipHBINA) SHIOMIA3MATUYCCKUI PETHKYITYM.
CekperopHas ¢QyHkuus annapara [oabmxu. Moougpuxayus Geaxos 6 annapame
['onvoorcu. Copmupoeska beaxoe ¢ annapame 1'ovOoxcu. TPaHCTIOPT BEIIECTB B KIIETKE.
Bakyouu pactutenbHbIX K1€TOK. KiteTounblid cok. Typrop.

[TosryaBTOHOMHBIE OPraHOWbI KIETKH: MUTOXOHAPHUH, MIACTHIBL.
IIpoucxoocoenue mumoxonopuii u niacmuo. Cumbdbuocenes (K.C. Mepeockoeckui, JI.
Mapeynuc). Ctpoenne U (PyHKIMUA MATOXOHAPHUI U nacTul. [lepBUYHbIE, BTOPUYHBIE
Y CJIOKHBIE TUIACTUBI (POTOCHHTEZUPYIOIIUX 3YKAPUOT. XJIOPOILUIACTHI, XPOMOILIACTHIL,
JIEUKOILIACTHI BBICIITUX PACTCHUM.

HememOpanubie opraHouapl KiaeTkd CTpoeHHE W (PYHKIAH HEMEMOPAHHBIX
OPraHOUAOB KIETKH. PUOOCOMBL. [Ipomesicymounvie uiamermoi. MUKpOQUITAMEHTHI.
Axmunosvie  muxpoguiamenmor. MBIIICUHBIE KIECTKA. AKMuHo8bie KOMNOHEHMbl
Hemviuteynvlx kiemox. MukpotrpyOouku. Kierounslii neHtp. CTpoeHHE U JBUKCHHE
JKITYTUKOB M pecHUYeK. MukporpyOoukn nuromia3mel. LleHTpuons. benxu,
accoyuuposantvle ¢ MuKpoguiamenmamu u muxkpompybouxamu. Momopuwvie bexu.

Snpo. OGonouka sapa, XpOMaTHH, KapuomiasMma, SAPBILKH, UX CTPOCHUE W
¢yHkumu.  SnepHelii  OenkoBbIA  MaTpHKC. [IpOCTpaHCTBEHHOE  PacCHoOIOKEHUE
XPOMOCOM B UHTEP(DA3HOM siape. Syxpomamun u cemepoxpomamun. BEIKn XpoMaTuHa
- TUCTOHBL. J{unamuxa si0eproii 0bonouku 6 mumose. Hoepuviii mpancnopm.

Kinerounsie BKItOUeHUs. CpaBHUTENbHAS XAPAKTEPUCTUKA KJIETOK JSYKApHOT
(pacTUTENBHOM, YKUBOTHOM, TPUOHOIA ).

JleMoHCTpauuu

[Toprpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuupel u  cxembl: «CTPOCHHE SYKAPHOTHYECKOW KIETKH», «CTpOCHHE
JKUBOTHOH KIETKWY, «CTPOCHUE PACTUTENBHON KIETKN», «CTPOEHUE MUTOXOHIAPUNY,
«SAapo», « CTpoeHHE MPOKAPUOTAYECKON KIICTKI.

OOopynoBaHHE: CBETOBOH MHUKPOCKOI, MHUKPOMNPENaparbl PACTUTENBHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIPENApaThl OAKTEPUATBHBIX KJIETOK.

JlaGoparopHasi padora «3ydyeHHE CTPOCHHUS KIETOK PA3JIMYHBIX OPraHU3MOBY.

IIpakTnyeckas padora «3ydyeHne CBOMCTB KIIETOUHON MEMOPaHBI .

JlabopaTopHnast padora «MccnegoBaHme mnasMonm3a W IEMJIa3MONU3a B
PaCTUTENBHBIX KJIETKAX).

IIpakTnyeckas padora «M3ydeHHe ABWKEHUS LMTOIUIA3Mbl B PACTHUTEIBHBIX
KIIETKAX.

Tema 6. OOMeH BeICCTB M NMPEBPALICHUE JHEPIUH B KIIETKE

ACCUMUIISIIAA U JTUCCUMWIIALIMASA - JBE CTOPOHBI MeTabonu3Ma. Tumel oOMEHa



BCIIECTB. aBTOTPOQHBIA W TeTepoTpodHbIA. YdacTue KHUCIOpPoJa B OOMEHHBIX
npoueccax. JHEpreTnueckoe obecrneueHue KaeTku: npespameHine AT® B 0OMEHHBIX
npoueccax. @OepMEHTATHBHBIA XapaKTep peakuMii KIETOYHOro MeTadosm3Mma.
DepMEHTHI, UX CTPOCHHE, CBOMCTBA M MexaHu3M aciictBus. KodepmenTsl. Otnnums
(PEPMEHTOB OT HEOPraHWYECKMX Karamm3aropoB. benku- akTuBartopbl U OENKh-
WHTAOUTOPBL. 3aBHCHMOCTh CKOPOCTHM (PEPMEHTATHBHBIX PEAKUMA OT Pa3TMUYHbIX
(hakTopoB.

[lepBuYHBI CUHTE3 OpPraHWYECKWX BEIIECTB B  KIETKE. DOTOCHUHTES.
AHokcucennvili U oxcueeHnwlii omocunmes 'y oaxmepuii. (Cgemocobuparoujue
nueMenmul U NUSMeHmuvl peaxyuoHHoco yenmpd. POIb XJTOPOIUIACTOB B MPOLECCE
(dotocuHTe3a. CBeToBas U TeMHOBas (pazbl. Pomoowvixanue, Cs., Ci- u CAM-munwsi
¢pomocunmesa. TIpoayKTUBHOCTb (POTOCHHTE3a. BnusHUe pa3nuuHbIX (aKTOPOB Ha
CKOPOCTh (poTOCHHTE3A. 3HAUCHUE (POTOCUHTESA.

XEeMOCHUHTES. PaznooOpazue OpPraHu3MOB-XEMOCUHTETUKOB!
HUTpu(pUUHUpyOmKe OakTepuu, Kene300aKTepuu, CcepoOaKTEPUH, BOJOPOIHBIC
OakTepuu. 3HAYEHUE XEMOCUHTE3A.

AHaspoOHBIE opraHu3Mmbl. Buael Opokenus. [IpomykTel OpokeHUsST W HX
WCMOJIb30BAHUE  YEIIOBEKOM. AHA3pOOHbIE  MUKPOOPraHMU3Mbl  KaKk  OOBEKTHI
OMOTEXHOJIOTUH U BO30OYUTENN OOJIC3HEH.

AspoGHBIE OpraHu3MBbl. Jrarbl DHEPreTUYECKOTO oOMeHa.
[ToaroroBuTENBHBIN ATAN. [ TUKOIN3 - OECKUCIOPOJIHOE PACIIETIIIEHUE TITFOKO3BI.

Buonorndeckoe OKMCIICHME, WIH KIETOYHOE HbIXaHWE. Poab MUTOXOHIpHIA B
npoueccax OWOJIOTHYECKOTO OKHUCIeHUs. L[lukmmueckue peakuun. OKUCIUTENBHOE
docopunmupoBanue. nepeus membpannozo cpaouenma npomonos. Cunmes ATD:
paboma npomonnoii ATD-cunmaser. IIpenmyuiecTsa a3poOHOro MyTH 0OMEHA BELLIECTB
nepea aHa3poOHbIM. DPPEKTUBHOCTD SHEPrETUUECKOTO OOMEHA.

JleMoHCTpauuu

[Toprpeter: JIxk. Ilpuctim, K. A. Tumwupsse, C. H. Bunorpaackumii, B. A.
Onrensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibl U cxeMbl. «DOTOCHHTE3», «OHEPreTHUECKHidi oOMeH», «bHOCHMHTE3
Oenka», «CtpoeHne GEPMEHTA», K XEMOCHHTERY.

OOopyoBaHHE: CBETOBOW MHUKPOCKOI, OOOpPYAOBAHUE HJsi TMPUTOTOBIICHUS
NOCTOSIHHBIX M BPEMEHHBIX MUKPOIPENApaToB.

JlaGoparopHasi paGora «M3yueHue KaTaTuTHYECKOM akTUBHOCTH (DEPMEHTOB (HA
NPUMEPE aMIJTA3bl WJTM KaTanasbl)y.

JlabopaTopHast padora «3yueHne PepMEHTATUBHOIO PACIIEIUICHUS IEPOKCHAA
BOJOPOJA B PACTUTENBHBIX M )KUBOTHBIX KJIETKAX.

JlaGoparopnasi padora «CpaBHEHHE MPOIIECCOB (POTOCUHTE3A U XEMOCUHTE3AY.

JlaGoparopHasi pa6ora « CpaBHCHHE MPOIIECCOB OPOKCHUS U JIBIXAHUSD.

Tema 7. Haciaeacreennass uHgopmManus U peajausanus eé B KJIeTKe



Peakumm marpuuHoro cuHres3a. [IpuHOMN KOMIJIEMEHTAPHOCTH B PEAKLMAX
MaTPUYHOIO CUHTE3a. Peanusanus HacaeaCTBEHHON MHpopManuu. [ eHeTHUECKni KO/,
ero cpoiicrBa. Tpanckpunuus - MmaTpuyHblii cuHTe3 PHK. [IpyuHIMIIBEL TPAHCKPUITLIHAN:
KOMIJIEMEHTAPHOCTh,  AHTUIAPAUIENBHOCTh,  ACUMMETPUYHOCTE.  (Cospesarue
mampuynvix PHK 6 oyxapuomuyecxoii kniemke. Hexooupyrowue PHK.

Tpancnsuus u €€ sranel. Yyactue TpaHcnopTHeix PHK B OnocuHTE3e Ocinka.
VYcenopus OuocunTesa Oenka. KoaupoBanue aMuHOKUCIIOT. Posib pubocoM B OMOCHHTE3E
Oenka.

Coepemennvie npeocmaesienuss o cmpoenuu 2erog. OpraHuszanus T€HOMA Y
MPOKAPHOT M SYKAPUOT. PEryisiuys akTHBHOCTH T€HOB Y POKAPUOT. [ vImoTe3a ornepona
(®. Kaxo6, XK. Mano). Monexyrsaprvie mexanuszmel SKCHPECCUU 2eHO8 Y IYKAPUOM.
Ponv xpomamuna 6 peeynsyuu pabomwei 2enog. Perynsuns 0OMEHHBIX MPOLIECCOB B
KJiieTke. KileTouHelii roMmeocras.

Bupycel - HekyneTouHble (OpPMBI KU3HW W OONHMraTHbIC Napa3utbl. CTpOEHUE
IPOCTHIX U CIIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. Kusnennviii yuxi J[HK-
cooeporcawux  eupycos, PHK-cooepowcawux supycos, baxmepuoghacos. Obpamnas
MPAHCKPUNYUs, peeepmasd, uHmeepasd.

BupycHbie 3a0oneBanus denoBeka, >kuBoTHbIX, pactenuii. CITH]], COVID- 19,
COLIMAJIbHBIC U MEJULIUHCKUAE TPOOIIEMBI.

buoungpopmamura: unmezcpayusi u ananuz OonrvuUX Mmdccueog («bigdatay)
CMPYKMypHuLX Ouosocuyeckux oannwvlx. Hanomexmonocuu 6 ouonocuu u meouyume.
IIpocpammupyemvie pynxyuu oeaxos. Cnocobvi 00CmMasKU 1eKAPCme.

JleMoHCTpauun

[Toptpetsl: H. K. Konsuos, /1. 1. UBaHOBCKUiA.

Tabmuubl 1 cxembl: «buocuHTe3 Oenka», «l'eHeTMueckuit koa», «Bupyceb»,
«bakrepuodarmny.

IpakTuyeckas padora «Co3nanue MOIEN BUPYCay.

Tema 8. JKu3HeHHbII IHKJI KI€TKH

Kitetounslii uki, ero nepuoast u peryisnus. Matepdasza u Muto3. OCOOEHHOCTH
NPOLECCOB, MpoTeKarommx B HHTepdasze. [loAroroBka KIETKM K JECJICHHIO.
[IpecuaTeTMUECKMH (TTOCTMUTOTUYECKUN), CHUHTETHYECCKUI M MOCTCUHTETHYECKUI
(MPEMUTOTUYECKUH ) TIEPUOIBI UHTEP(A3BL.

Marpuunbsii  cuate3 JIHK - permmukanuda. [lpuHmmne! permmkanuu  JHK:
KOMILIEMEHTAPHOCTD, TIOJIYKOHCEPBATUBHBII CUHTE3, AaHTUIIAPAIIIENIBHOCTE. MEXaHu3M
perumkanuu JIHK. Xpomocomel. CtpoeHne XpomocoMm. TenoMepsl W TenoMmepasa.
XPpOMOCOMHBII HA0OP KJIETKH - KApWUOTHWIL JIMIUTOMIHBIA M TarutOuAHbIA HaGOpbI
XpOMOCOM. ['OMONIOruYHbIE XPOMOCOMBI. [107I0BBIE XPOMOCOMBI.

Jlenenne KIETKU - MUTO3. CTaauu MUTO3a M NMPOUCXOIAIIME B HUX MPOLECCHI.
Turnbel MuT03a. KapuoknHes 1 IUTOKUHES. bHOJIOrHYecKOe 3HaYEHHE MATO3A.

Perynsiumst MUTOTHYECKOTO UKIIA KIETKH. [ [porpammupyemas kinetounasi rudenp



- arnonTo3.

Knerounoe sapo, XpoMocombl, (PyHKIMOHAIbHAs TE€HOMHKA. Mexanuszmuv
nponupepayuu, oupgepenyuposru, cmapenusi u 2udenu kiemox. «L{ugpposas kiemray
- OuouHgopmamuyeckue MooeIu PYHKYUOHUPOBAHUS KIEMKIUL.

JleMoHCTpanun

Tabmuubl W cxembl: «KU3HEHHBIA UK KIETKW», «Mutos», «CTpoeHue
xpomocomy, «Pemnmkanus JTHK».

OOopynoBaHHE: CBETOBOM MHMKPOCKOI, MUKpomnpenapartel: «MHTO3 B KIETKaX
KOpEILLKa JIyKay.

JlaGoparopHasi pabora «3yueHrue XpOMOCOM Ha TOTOBBIX MUKPOITPENApaTaxy.

JlaGoparopnasi padora «HalnroaeHrne MATO3a B KJIIETKAX KOHYMKA KOPEIIKA JTyKa
(Ha rOTOBBIX MUKpOITpenapaTax ).

Tema 9. CtpoeHue n pyHKIMH OPraHu3MoOB

buonorunyeckoe pasHooOpazue OPraHu3MOB. OIHOKIETOYHBIE,
KOJIOHMAJIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcCOOEHHOCTH CTPOEHUS W KU3HEACITETbHOCTA OJHOKJIETOYHBIX OPraHU3MOB.
Bakrepun, apxen, OAHOKIETOUYHBIE TPHOBI, OJHOKIICTOYHBIE BOJOPOCIH, HIPYTHE
NPOTUCTHI. KOJIOHMAIBHBIE OPraHU3MBI.

B3anMOCBsI3b 4acTeil MHOTOKIIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opraHoB. OpranusMm Kak eauHoe nenoe. ['omeocras.

TkaHu pacTeHU. TUIBI PACTUTENBHBIX TKAHEH: oOpa3oBareiibHasl,
NOKPOBHAs, MPOBOAAIIAS, OCHOBHAS, MeXaHNYeCKast. OCOOCHHOCTH CTPOCHHUS, Py HKLIAM
Y PACIIOJIOKECHUS TKAHEW B OpraHax PacTCHUM.

TKaHM S>KMBOTHBIX M 4YENOBEKA. THIbI JKABOTHBIX TKAHEH: JSNUTENHAIIBHAS,
COCIMHUTENIbHAS, MBbIIICYHAs, HEpBHAas. OCOOCHHOCTH CTpOcHHs, QYHKIWA U
PaCIOJIOKEHHS TKAHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BeretatuBHbIE M TEHEPATUBHBIE OPraHbl pacTeHUil. Opranbl U CHCTEMBI
OPraHoB >KUBOTHBIX M Y€NOBEeKA. DYHKIMU OPraHOB U CUCTEM OPraHoOB.

Omopa Tema opranm3moB. Kapkac pactenuii. CKeNEThl OJHOKJIETOYHBIX W
MHOTOKJIETOYHBIX >KMBOTHBIX. Hapy>kHbIil 1 BHYTpeHHUI ckener. CTPOCHUE W TUIIBI
COCIMHEHUS KOCTEM.

JIBM>KEHUE OPraHu3MoB. J[BM>KEHUE OJHOKJIETOYHBIX OPraHU3MOB. aMEOOUTHOE,
JKTYTUKOBOE, PECHUYHOE. J[BMYKEHUE MHOTOKJIETOYHBIX PACTEHUI . TPONTU3MBI U HACTHH.
JIBM>KEHHE MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA: MbILICUHAs cuctema. Peduekc.
CKeeTHbIE MBILIIBI U UX padoTa.

[Inutanue opranu3moB. [lornomenue BOABI, YITIEKUCIOTO ra3a U MHUHEPAJIBHBIX
BEILIECTB PACTCHUSAMU. |IMTaHME KUBOTHBIX. BHYTPHIIOIOCTHOE W BHYTPUKIETOYHOE
numesapesue. [Iuranue MO3BOHOYHBIX JKMBOTHBIX. OTHAENBl MUIIEBAPUTEIBHOTO
Tpakra. [ IumesapurenbHble sxenessl. [ InieBapuTenpaas CUCTEMA YEIOBEKA.

Jlbixanue opraHu3moB. [lpixaHuwe pacreHuid. JlprxaHue >kMBOTHBIX. Jnddysus



ra3zoB 4epe3 MOBEPXHOCTh KIETKU. KokHOE npixaHue. JlpIxareibHash MOBEPXHOCTH.
KabepHoe m nérounoe apixaHue. J[pIXaHWE MO3BOHOYHBIX KMBOTHBIX W YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOXKHEHUE  CTPOCHUS  JIETKAX  TO3BOHOYHBIX  SKMBOTHBIX.
JlpixarenpHas CHUCTEMA YeJloBeKa. MeXaHu3M BEHTWIALHMM JEMKUX Y MNOTHL U
MJICKOMUTAIIMX. Perynsuus apixanus. JlprxareabHble O0BEMBIL

TpaHcropT BeEWIECTB Y OpPraHu3MoB. TpaHCIIOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcropT BEIIECTB Y )KUBOTHBIX. KpoBeHOCHAs cucTteMa U e€ opradel. KpoBeHOCHas
CUCTEMA NMO3BOHOYHBIX KUBOTHBIX U YesioBeKa. Cepaue, KPOBEHOCHBIE COCYIbI M KPOBb.
Kpyru kpoBooOpaliecHus. OBOJIOLMHMOHHBIC YCIOKHECHUST CTPOCHHSI KPOBEHOCHOMA
CUCTEMBI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u €€ peryJisuus.

Breinenenne y opraHu3mMoB. BeIaeneHue y pacTeHU. BeIAEIeHuEe Y KUBOTHBIX.
CoxpaturensHbie Bakyosd. Opransl BeiacaeHus. OunbTpanus, ceKpenus 1 00paTHOE
BCACHIBAHME KAK MEXaHM3Mbl PA0OTHI OPraHoB BbiAcHcHUS. CBS3b MOJOCTU TeNa C
KPOBEHOCHOW M BBIAEIUTENBHON CUCTEMaMH. BeieneHue y MO3BOHOYHBIX JKUBOTHBIX U
yenoBeka. [loukn. Ctpoenue u PpyHkumonupoBanue HedpoHa. OOpa30BaHUE MOYH Y
YeJIOBEKA.

3amura y OpraHu3MoOB. 3aluTa Y OJHOKIETOYHBIX Opranu3MoB. Cropbl OakTepuii
W LUCTHI MPOCTEHIIMX. 3allKATa Y MHOTOKIETOUHBIX pacteHuil. Kyrtukyna. Cpencrea
MAaCCUBHON U XUMHUUECCKOM a1 Thl. DUTOHIIUIBL.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKPOBBI M WX TPOM3BOJHBIEC. 3alLMATA
opranu3ma ot Oosie3Hel. IMMyHHas cucrema venoBeka. KileTouHbIi B ryMOpaibHBIA
UMMYHHATET. BpOKAEHHBI U MPUOOPETEHHBINH crienupuyeckuii UMMYHUTET. Teopus
KJIOHAJIBHO-CceniekTuBHOrO uMmyHuteta (I1. DOpmux, ®@. M. bepuer, C. ToHnerasa).
BocnanurenpHble 0TBETHl OpraHu3MoB. POk BPOXXIEHHOIO MMMYHHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JICBAaHUIA.

PazipaxxuMOoCTh M peryJisiius y OpraHu3mMoB. Pa3apakxuMoCTh Y OJHOKJIETOYHBIX
Opranu3MoB. Takcucel. PazipakxuMoCTb ¥ peryisnus y pacTeHuid. POCTOBEIE BelllecTBa
U UX 3HAYEHHE.

HepBhas cuctema v peprekTopHas peryJisiiiis y >KUBOTHbIX. HepBHAs cuctema u
e€ oTAeNbl. DBOJIIOLMMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHCTEMBI Y SKUBOTHBIX.
OTaensl TOJTOBHOTO MO3Ta TO3BOHOYHBIX KUBOTHBIX. Pedrnexc u pednexkTopHas ayra.
Be3ycnoBHBIE M YCIOBHBIE PEPIEKCHI.

I'ymopanbHas peryysius W SHAOKPUHHAS CUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKene3bl SHIOKPUHHONW CUCTEMBI M MX TOPMOHBI. JlelicTBiHE TOPMOHOB. B3anMOCBA3b
HEPBHOM M HIOKPUHHON cucTeM. [ nmotamamo-runodgusapHas cuctema.

JleMoHCTpauun

[Toprpet: U. I1. 11aBnos.

Tabmuuel u  cxembl: «OOHOKJIETOYHBIE BOAOPOCHN», «IMHOTOKJIETOUHBIE
Bojopocimy, «baktepum», «lIpocreiimmey, «Opradbl IBETKOBBIX PACTECHUNY,
«CurCTEMBI OPraHoB MO3BOHOYHBIX KMBOTHBIX)», « BHYTPEHHEE CTPOCHUE HACEKOMBIX),



«Tkanu pacrenuity, « KopHeBbie cucteMbl», « CTpoeHue ctedis, « CTpOCHUE TUCTOBOR
MJTACTUHKWY, « TKaHU )KUBOTHBIX», « CKENIET YenoBeKay, «I [neBapurenbHas CucTeMay,
«KpoBeHocHas cucreMay, «JlpixarenpHas cucremay», «HepBHas cucremay, «Koxay,
«MsblieyHas cucrema», «BelmenutenbHas cucTEMa», «OHIOKPUHHAS CUCTEMAY,
«Ctpoenue wmpiunby, «Mmmynuter», «KumeunonomoctHeie», «CxeMa NUTaHUSA
pacreHuity, « KpOBEHOCHBIE CHCTEMBI MIO3BOHOYHBIX JKUBOTHBIX»,  CTPOSHUE TUAPBIY,
«CtpoeHue 1utaHapum», «BHYTpPEHHEE CTPOCHHE MAOXKIAECBOTO YepBs», «HepBHas
cuctema peidy», «HepBHas cucrema marymkny, « HepBHast cuctema mpecMbIKAFOIIAXCS,
«HepsHas cuctema ntuny, «HepBHas cucrema miaekonurarolmxy, « HepsHas cucrema
qyenoBekay, «Pedekcy.

OOopynoBaHHE: CBETOBOM MHKPOCKON, MHKPONpPENaparsl OJHOKJIETOYHBIX
OPraHu3MOB, MHKpPOIpENaparsl TKAHEH, PAKOBUHBI MOJUIKOCKOB, KOJUIEKLIUU
HACEKOMBIX, WIJIOKOKMX, >KMBBIC 3K3EMIULSIPbl KOMHATHBIX pacTeHWi, repoOapuu
PACTEHUI pa3HBIX OTACIJIOB, BIAKHBIE MPEMAPAThI )KUBOTHBIX, CKENETHI MO3BOHOYHBIX,
KOJUIEKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YEJIOBEKA, OOOpYyIOBaHUE JUIs
JEMOHCTPAUMKA TOYBEHHOTO W BO3AYIIHOIO IATAHUS PACTEHWH, PACLICTUICHUS
KpaxMajia U OeJIKOB Mo AeHCTBUEM (PEPMEHTOB, 0OOPYNOBAHUE ISl AEMOHCTPALAA
ONBITOB MO0 HM3MEPEHHUID >KM3HEHHOW EMKOCTH JIETKMX, MEXAHM3Ma JbIXATEIbHBIX
JBVDKEHUI, MOJIETH TOJIOBHOTO MO3Ta Pa3JIMYHBIX )KUBOTHBIX.

JlaGoparopHasi pabora «3yueHue TKaHel pacTeHUNY .

JlaGoparopHasi padora «3y4cHNE TKAHEH JKUBOTHBIX).

JlaGoparopHasi padora «/3y4eHHE OPraHOB IBETKOBOTO PACTCHUSD).

Tema 10. PazmHoKeHHe H pa3BHTHE OPraHU3MOB

DopMBI Pa3MHOXKEHHMSI OPraHu3MoOB. OecnoJioe (BKJIKOYAash BETETaTHUBHOE) W
noJIoBo€. Bribl GECMOIOr0 pa3MHOKEHUS: MTOYKOBAHUE, CIIOPYJISALINS,
(parmeHTaLMs, KITOHUPOBAHUE.

[TonoBoe pa3sMHOKeHUE. [10JI0BBIE KIIETKH, WM rameTel. Melo3. Ctaauu Meiosa.
[ToBenenue xpomocom B Meiio3ze. Kpoccunrosep. buonornyeckuii CMbIC MeH0O3a U
MOJIOBOTO TTporecca. Meno3 u €ro MeCTO B )KU3HEHHOM LIUKJIE OPTraHU3MOB.

[IpenzaponpimeBoe pa3BuTHE. ['aMeTOreHe3 y >KMBOTHBIX. [IOJIOBBIE JKENE3BI.
OOpa3zoBaHue W pa3BUTHE NOJIOBBIX KIETOK. CrepmaroreHe3 u oorene3. CTpoeHue
ITOJIOBBIX KJIETOK.

OnnomoTBOpeHHEe W SMOPHMOHAIBHOE  Pa3BUTUE  SKMBOTHBIX.  CHOCOOBI
OIUIOAOTBOPEHUS: HAPY)KHOE, BHYTpEHHEE. [lapTeHorenes.

WHnuBHayanbHOE Pa3BUTHE OPraHU3MOB (OHTOrEHE3). DMOPHUONIOTHS - HAyKa O
Pa3BUTHUU OPraHu3MOB. Mopgozcenes - oona uz enasHvix npobiem 2MOPUOIOCUN.
Konyenyus mopghozernos u mooenu mopghocenesa. Ctaguu SMOPUOTEHE3a KUBOTHBIX
(Ha mpumepe sarymku). J[poOnenwe. Tunel ApoONeHUs. /lemepmunuposanioe u
Heoepmunuposanioe Opob.aenue. biacmyna, munet 6iacmyi. OCOOEHHOCTH APOOTICHHUS
MJICKOTMTAOIIMX. 3aPOJABIIIEBbIC JINCTKA (racTPyJisilus). 3aKJIaJka OPraHOB U TKaHEH



W3 3apPOJBIIIEBBIX JIMCTKOB. B3aMMHOE BIIMSHHWE YaCTEH PA3BUBAOIIETOCS 3apOJbIIIA
(oMOpuoHaibHasi MHAYKIKUS). 3aKjIajJKa MJaHa CTPOCHMS XUBOTHOTO KaK PE3yybTar
UEPapXUUYECKUX B3aMMOJICHCTBHIM TreHOB. BnusHue Ha >MOpHMOHAIBHOE Pa3BUTHE
pPa3TuYHbIX (PAKTOPOB OKPYKAKOUIEH CPEIBI.

Poct u pa3eutue xuBOTHBIX. [locTamMOproHaneHbIi nepuod. [Ipsamoe u Henpsimoe
pasputue. Pazputue ¢ Mmetamop(ho3oM y O€CIO3BOHOUHBIX U MO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3HaYEHUE MPSAMOrO0 W HEMPAMOTO PA3BUTHS, UX PACITPOCTPAHCHUE B
npuponae. TUmbl pocTa >KUBOTHBIX. DAKTOPHI PETYJISIIIUU POCTA KUBOTHBIX M YEJIOBEKA.
Cramun MmOCTAMOPUOHAJIGHOTO Pa3BUTHS Y JKUBOTHBIX W u4ejoBeka. [lepuospl
OHTOTeHe3a YenoBeka. CTapeHUE U CMEPTh KaK OMOJIOTUYECKKE MPOIECCHI.

PasmHOkeHME W pazBuTue pacteHuwil. ['ametodur u cnopodur. Meioz B
JKU3HEHHOM IUKJIE pacTeHnid. OOpa3oBaHKE CIIOP B Mpouecce Meito3a. ['ameTorenes y
pacteHnii. OMIOJOTBOPEHUE W PA3BUTHUEC PACTUTEIBHBIX OPraHu3MoB. JIBOHHOE
OMJIOAOTBOPEHUE Y IIBETKOBBIX PacTeHUil. OOpa30BaHUE U PA3BUTHE CEMCHH.

MexaHu3MBI PETYJISAIMN OHTOTEHE3A Y PACTCHHUM U >KUBOTHBIX.

JleMoHCTpauun

[Toprpetsr: C. I'. HaBammn, X. [IIneman.

Tabmuubl W cxembl: «BereraTuBHOE pasMHOKEHHE», «Tumbl Oecrnonoro
Pa3MHOXKECHUS», «Pa3MHOXKEHUE XJIaMUJIOMOHAIbD), «Pa3MHOXKECHHE 3BIJICHBDY,
«Pa3MHOKEHUE THAPBD, «Meno3», «XpomocoMb, «l'ameroreHesy, «CTpocHHE
SUNEKIICTKH M cnepMaro3onnia»y, «OCHOBHBIC CTaguu OHTOreHe3a», «lIpsmoe u
HENPSAMOE pa3BUTHEY, «Pa3BUTHE MaCKOro kyka», «Passutue capanun», «Pa3Butue
JATYIIKA», «JIBOWHOE OILUIOJOTBOPEHUE Y IBETKOBBIX PACTEHUID», « CTPOCHUE CEMSH
OJHOJIOJIBHBIX W ABYAOJBHBIX PACTCHUNY, «KW3HEHHBIA IUKI MOPCKOW KammyCThD»,
«Ku3HeHHBIN MK MXa», «KU3HEHHBIN LUK NAnOPOTHUKA», «KU3HEHHBIA LMK
COCHBIY.

OOopy/nOBaHKWE: CBETOBOM MHUKPOCKOI, MHUKpOMpENnapaTbl SHUIECKICTOK U
CIIEPMATO30UI0B, MOJEND «I[MKIT pa3BUTHS JIATY LIKW.

JlaGoparopnasi padora «/3ydyeHHE CTPOCHUS MOJIOBBIX KIIETOK HAa TOTOBBIX
MHUKpOnpenaparax.

IpakTnyeckass padora «BpIsSBICHHE TPU3HAKOB CXOACTBA  3aPOJBILICH
MTO3BOHOYHBIX >KHBOTHBIX).

JlaGoparopnasi padora « CTpOECHHE OPraHOB PA3MHOKCHHUS BBICIINX PACTCHHI.

Tema 11. I'eHetuka - HayKa O HaCJEACTBEHHOCTH W H3MCHYHUBOCTH
OPraHu3MoOB

Hcropust cTaHOBIICHUS W PA3BUTHS TEHETUKM Kak Hayku. PaboTel . Mennens, .
ne @puza, T. Moprana. Poiib OT€UECTBEHHBIX YUEHBIX B PA3BUTHN T€HETUKHA. PaboThI
H. K. Komenora, H. Y. BaBunosa, A. H. benosepckoro, I'. /1. Kapneuenko, 1O. A.
dununuenko, H. B. Tumogeera-PecoBckoro.

OCHOBHBIC TCHETUYECKUE TOHITUS W CHAMBOJIBL. [ OMOJIOTUYHBIE XPOMOCOMBI,



AJJIEIBbHBIC TEHBL, AJIbTEPHATUBHBIEC TPU3HAKK, JOMUHAHTHBIN U PELIECCUBHBIN TPU3HAK,
rOMO3UI0Ta, FETEPO3UTOTA, YACTAS JIMHUS, THOPUBI, TEHOTUN, PEHOTHUII.

OCHOBHBIE METO/IbI TEHETUKH rUOPUAOTOTMYECKAN, IIUTOTOTMYECKAIA,
MOJIEKYJIIPHO-TEHETHYECKUH.

JleMoHCTpanun

IToprpeter: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. WM. Basunos,
A. H. benozepckuii, I'. JI. Kapneuenko, KO. A. ®ununuenko, H. B. Tumodeen-
Pecosckuii.

Tabnuuel u cxembl: « MeTOIbI TEHETUKNY, « CXEMBI CKPEILIMBAHUS.

JlaGoparopHnasi padora «/[po3oduna kak 00bEKT FCHETUYECKUX UCCIICT0BAHUINY.

Tema 12. 3aKOHOMEPHOCTH HACJICICTBCHHOCTH

Monorubpuanoe ckpemmpanue. [lepBeiii 3akoH MeHaens - 3aK0H € IMHO00pa3us
ruOpuI0B NEPBOro nokojeHus. [IpaBuno nomuHpoBanus. Bropoii 3akon Menaens -
3aKOH PACUICTUICHUST TPU3HAKOB. LIMTONOrMYECKHE OCHOBBI MOHOTHOPHIHOTO
CKpeuBanus. [ Mmore3a YucTOThl FaMET.

AHanu3upyrolmee CKpelmBanue. [IpOMEXYTOUHBIA XapakTep HACIEAOBAHMS.
Paciuennenme npu3HakoB IPY HENOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpemuBanue. Tpetuii 3akoH MeEHens - 3aKOH HE3aBUCUMOTO
HACJICIOBAHM MPU3HAKOB. [ [UTOIOrM4eCKre OCHOBBI AUTHOPUAHOTO CKPEIMBAHUS.

CueruieHHOE HacnenaoBaHue mnpu3HakoB. Pabotel T. Moprana. CuenneHHoe
HACJIE0OBAHUE T€HOB, HAPYLICHUE CUEIJICHUS MEXKIY T'€HaMH. XPOMOCOMHAs TEOPHs
HACJIEACTBEHHOCTH.

['eneTnka mona. XpPOMOCOMHBIA MEXAHM3M ONPENENEHUs Mona. AyTOCOMBI H
MIOJIOBBIE XPOMOCOMBL. ['OMOraMe€THbIi M reTeporameTHbii mois. ['eHeTmueckas
CTPYKTYpa MOJOBBIX XpOMOCOM. HacnenoBanne npu3HaKoB, CLETUIEHHBIX C MOJIOM.

['enoTun kak nenoctHas cucrema. [lmedoTponus - MHOXKECTBEHHOE JIEHCTBHE
reHa. MHOXECTBEHHBI — ajulenu3M.  B3auMOJCHCTBUE  HEAUIECNBHBIX  [EHOB.
KommiemeHntapaocTe. Onucras. [onumepus.

['eHETHYECKMI KOHTPOJIb PA3BUTHS PACTEHUM, KUBOTHBIX M YEJIOBEKA, a TAKKE
(PM3HOJIOTHYECKUX MPOLECCOB, MOBEACHUS U KOTHUTUBHBIX (DyHKIMI. [ eHeTHUeCcKue
MEXAHU3Mbl CUMOMOTEHE3a, MEXAHW3MBl B3AMMOJCHCTBUS «XO35MH - MAPa3uT» H

«XO3fMH - MHUKpOOMOM». ['€HETMYeCKHEe acCnekThl KOHTPOJAsS M HM3MEHCHUS
HACJIEICTBEHHOW MH(OPMALMKU B IOKOJIEHUIX KIIETOK U OPTaHU3MOB.
JleMoHCTpanun

IToprpeter: I'. Mennens, T. Mopras.

Tabmuuel u cxembl: «IlepBelii m BTOpOi 3axkoHbBl Menaens», «Tpetuit 3akoH
Menpensy, «AHAUM3UPYIOLIEE CKpelmBaHuey, «HenomHoe AOMMHUPOBAHHEY,
«CUEnIEHHOE HACIEI0BAHUE MMPU3HAKOB Y 1P030(uibD», «I'eHeTuKa moJiay,
«Kapmotun ~ wenoBeka», «Kapwotun — ppozoduibl»y, «Kapuotunm — OTHLBD,
«MHOKECTBCHHBIN aJUIEIU3MY, «B3anMOICHCTBUE TCHOBY.



OO0opynoBaHKE: MOJENbL AJII IEMOHCTPALMK 3aKOHOB €IMHOO0Opa3usi ruOpHUIoB
NEPBOrO MOKOJICHUS W PACHICTITIEHUS] TPU3HAKOB, MOJENb Il AEMOHCTPALMHU 3aKOHA
HE3aBUCUMOT0 HACIEAOBAHUS NPHU3HAKOB, MOJENb AJIA JAEMOHCTPALMM CLETUICHHOTO
HACJICIOBAHM S MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKponpenapar: «/pozodunay.

IIpakTnueckass  padora  «U3yueHwe  pe3ysbTaroB  MOHOTHOPHIHOIO
CKPEIIMBAHUS Y TPO30(HITBD?.

IIpakTnyeckas padora «3ydeHue pe3ynbTaroB AMTUOPUIHOTO CKPEIMBAHUS Y
JPO30(PHITBIY .

Tema 13. 3aKOHOMEPHOCTH H3MEHYHUBOCTH

Bzaumopneiicteue reHotmna W cpeabl  npu (OpMHUpPOBaHMH  (PEHOTHUIIA.
HM3MEeHUMBOCTh MPU3HAKOB. KadyeCTBEHHbIE M KOJWYECTBEHHBIC NPU3HAKK. BHIbI
M3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBECHHAS.

MomudukanmonHass  M3MEHYMBOCTb. Ponbk  cpeasl B OpMUpPOBAHUU
MO (PUKALIMOHHOM n3MeHUnBOCTH. Hopma peakumu npusHaka. BapuanmoHHslil psan u
BapuanmonHas kpusas (B. Moranncen). CroiicTBa MOAM(PUKAIMOHHON N3MEHUYNBOCTH.

['eHOTMIIMUECKAas WM3MEHYMBOCTh. (CBOWCTBA TEHOTUMMYECKOH H3MEHYMBOCTH.
Bubl reHOTHMTYECKO N3MEHUYMBOCTH: KOMOMHATUBHAS, My TALMOHHASI.

KomOuHatvBHAsT WM3MEHUYMBOCTh. MeH0O3 U TMOJOBOM MpoOIECC - OCHOBA
KOMOMHATHBHOH M3MEHYHMBOCTU. PONb KOMOWHATMBHOW W3MEHUYMBOCTH B CO3JAAHWU
TEHETHYECKOrO pa3Ho00pa3us B Mpeaesiax OJHOTO BAJA.

MyTanMoHHasT WM3MEHYMBOCTb. BHIbl MyTaumidi: TEHHbBIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHBIE WM HMHAYLUMPOBAHHBICE  MyTallMW.  SlAepHBIE W
UTOIIa3MaTuYecke MyTanuu. COMaTW4ecKMe M MOJIOBbIE MyTauud. [IpuumHbI
BO3HUKHOBEHUSI MyTauuil. MyTareHsl M UX BIMSHAC HA OPTraHU3Mbl. 3AKOHOMEPHOCTH
MYTAaMOHHOTO TMpoLecca. 3aKOH TOMOJIOTHYECKHMX PAJOB B  HACIEACTBEHHOM
n3MmeHunBoctr (H.M. BaBuiios). BHesiepHas H3MEHUMBOCT M HACTIEACTBEHHOCTb.

Dnuecenemura u SNULEHOMUKA, POIb SNUSEHEMUYECKUX (DAKMOPOB 8 HACTIEO0BAHUU
U UBMEHYUBOCU (PEHOMUNUYECKUX NPUSHAKOB Y OP2AHUSMOB.

JleMoHCTpauun

IToprpeter: I'. ne @pus, B. Moranncen, H. M. BaBunos.

Tabauiel U CXEMBL «Buapl iaMeHunBOCTHY, « MoaudukanmoHHas
U3MEHUYHUBOCTDY, «KomOunaruBHas U3MEHUYHUBOCTEY, «Menosy,

«OmnonoTBopeHuey, «'eHeTnUeCKnE 3a00NMEBaHNs YEN0BEKay, « Buabl myTanuiiy.
OOopynoBaHue: KUBbIE W TrepOapHBIE SK3EMIULSIPbl KOMHATHBIX PACTCHMIA,
pucyHkH ((oTorpadun) >)kUBOTHBIX C Pa3IMYHBIMU BUAAMU U3MEHUYMBOCTH.
JlaGopaTopHast padorta «HccnenoBanue 3aKOHOMEPHOCTEM
MOJM(PHUKALIMOHHOW ~ M3MEHYMBOCTH. [lOCTpOCHME  BapuMalMOHHOTO  psiga W
BapUALIMOHHON KPUBO.
IIpakTnyeckas  paGora «Myrtaumu y  Apo3oguibl  (HA  TOTOBBIX
MUKpOINpenaparax)y.



Tema 14. I'eneTnxa 4enoBexka
Kapuotun d4enoseka. MexayHapoaHas mporpamma  HCCIE€I0BaHUS TE€HOMa

yenoBeka. MeToAbl U3yUYEHUS TEHETUKH YEJIOBEKA: FCHEAJIOTHYECKHUM,
ONM3HEIOBLIH, [IUTOTCHETHYECCKHM, MONYJIAUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TEHETHYECKUH. CoBpeMeHHOE OIIPEICIICHAE TCHOTHUIIA:

ITOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE ¢ oMo [TLP-
aHaim3a. HacnenctBeHHbIe 3a00/1€BaHUs YENOBEKA. [ €HHBIE B XPOMOCOMHBIE OOJIE3HU
YeIIOBEKa. bONEe3HM ¢ HACIEACTBEHHOM  MPEAPACIIONOKEHHOCTBIO.  3HAYCHUE
MEIUIMHCKOW T'€HETUKUA B MPEIOTBPALIECHUN W JICYEHUH TEHETUYECKMX 3a00JIeBaHMA
YEIIOBEKA. MENMKO-TEHETUYECKOE KOHCYIbTUPOBaHUE. CTBOJIOBBIE KIETKU. [IoHATHE
«TEHETHUYECKOTO  Ipy3a». OTWUYECKHE AaCMEKThl HCCIAEAOBaHWMH B 00yacTu
PENAKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckne  (PakTOpel TNOBBILIEHHOH  YYBCTBHTEIBHOCTM  YEJIOBEKA K
(U3AYECKOMY M XMMHYECKOMY 3arpsi3HCHMIO OKpY’Karoweid cpenbl. ['eHeTmyeckas
MPEAPACIIONIOKEHHOCTD YETIOBEKA K MATOIOTHSIM.

JleMoHCTpauun

Tabmuuer 1 cxembl: «Kapuotun uyenoBeka», «MeToabl HM3Y4YEHHs] TEHETUKH
YenoBeKay, «I eHeTn4YecKre 3a00JICBaHHs YETTOBEKAY.

IpakTuyeckas paGora «COCTaBIECHUE U AHATA3 POAOCIOBHOWY.

Tema 15. Cenrekuusi Opranu3moB

JlomecTuKanms U CeneKurs. 3apoKACHUE CEIEKIMU U JOMECTUKAuuu. YueHue H.
H. BaBunora o LleHTpax mpOUCXOXIEHUS U MHOT000pa3usi KyJIbTYPHBIX PACTECHUH.
Pone cenexkumm B CO3aHMM COPTOB PACTEHUM M MOPOJ >KMBOTHBIX. COpT, MOpOJa,
mTamMM. 3aKOH TOMOJIOTMYECKHMX PsJOB B HACIEACTBEHHOM u3MeHumBoctH H. WM.
BaBuiioBa, ero 3HaueHUE s CENEKIMOHHOM paboTHI.

Metonbl  cenekUMOHHOW paboThl. MCKyCCTBEHHBIH OTOOP: MAacCOBBI W
WHIUBUAYAIBbHBIN. JTarbl KOMOMHALIMOHHOM CEeJIEKIMK. VICTbITaHuE MPOU3BOANTENCH
1o MOTOMCTBY. OTOOP MO FEHOTHUITY € MOMOIIBIO OLICHKH (PEHOTHIA MOTOMCTBA U OTOOD
10 TEHOTHIY € oMok aHanusa JIHK.

HcKycCTBEHHBIN MyTareHe3 Kak METOJ CENIEKIMOHHON padoThl. PaananmoHHbIi 1
XUMUYECKHIA MYTarcHe3 Kak UCTOYHMK MYTaUWH Y KyJbTYPHBIX ()OPM OpPraHHU3MOB.
Hcnonb30BaHre TEHOMHOTO PEAAKTUPOBAHUS U METOAOB pekoMOMHaHTHBIX JIHK s
MTOJIy YEHUS] UCXOHOTO MaTEPHUAIIa JUIs CENEKLIMHN.

[Tonyuenue MTOJIMTTIOUAOB. BuayTtpuBHioBas ruOpuan3arms.
Bim3kopoACcTBEHHOE CKpEMIMBAHKUE, WM WHOPUAMHT. HEPOACTBEHHOE CKpEUIMBAHKE,
WK ay TOPUAMHT. ['€Tepo3uc U ero npuurHbl. Fcrnone3oBaHue retepo3nca B CEICKIMH.
Ornanénnas tuOpuausanus. [Ipeogonenue Oecnioauss MEXKBHAOBBIX THOPHUIOB.
JIOCTHKEHHUS CENEKLIMMA PACTEHUI W JKUBOTHBIX. « 3€/1EHAS PEGONIIOYUA ».

CoxpaHeHHE ¥ U3YUYECHHE T€HETUYECKUX PECYPCOB KYJBTYPHBIX PACTEHHUNA U HUX
OUKUX POAWYEH JUIsl CO3AAHMsI HOBBIX COPTOB M TMOPHAOB CEJIbCKOXO3SIMCTBEHHBIX



KYJBTYp. FH3yuenue, coxpanenue u YHApAGleHUe 2eHEMUYECKUMU  pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX — JICUBOMHbBIX 68 YeldaxX — YAY4ULeHUs
CYWecmsylowux U CO30dHUS HOBbIX NOpOO, JUHUH U KPOCCOB, 6 MOM Hucie ¢
ApUMEHEHUEM COBPEMENHHbIX MEMO008 HAYYHBIX UCCIeO0BANHUN, NepeoosriX Uoel u
NepCneKmuGHbIX MexXHOIO2U.

JleMoHCTpauun

IToprperer: H. W. Basumos, U. B. Mwuuypun, I'. JI. Kapneuwenko, II. IL
Jlykeanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuuel 1 cxembl: «LIEHTpBI MPOMCXOKAEHUS W MHOrO0Opas3vs KyJIbTYPHBIX
pacTeHuity, «3aKOH T'OMOJIOTHYECKHMX PAJOB B HACIEICTBEHHOH W3MEHUYMBOCTHY,
«Meroapl cenexkummy, «OTnanéHHas rudpuansanusy, « MytareHesy.

JlaGoparopHasi pabora «/3ydeHWe COPTOB KYJBTYPHBIX PACTEHHH M TOPOA
JOMAILHUAX KUBOTHBIX) .

JlaGoparopHasi padora «3ydeHHE METOIOB CEJICKIIMA PACTCHHINY .

IpakTuyeckas paGora «IIpuBUBKA pacTEHUR.

IKekypeust «OCHOBHBIE METO/BI A TOCTUKEHUS CENIEKIIMMA PACTEHUIA U YKUBOTHBIX
(Ha CENEKIMOHHYIO CTAHLMIO, MJIEMEHHYIO ()epMy, COPTOMCIBITATENBHBIN YYacTOK, B
TEIUIMYHOE XO35CTBO, B TA0OPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO LICHTPA)».

Tema 16. BHOTeXHOJIOTHSI H CHHTETHYECKAsA OMOJIOTHS

OOBEKTHI, HCIIOJIB3YEMBIE B OMOTEXHOJIOTUH, - KJIETOYHBIC M TKAHEBBIE KYJIBTYPHI,
MUKPOOPTaHU3MbI,  MX  XapakTepucTuka.  TpaauumoHHas  OMOTEXHOJIOTHS:

XJIEOOTEUEHUE, MOy YCHUE KUCTIOMOJIOYHBIX MMPOIYKTOB,
BAHOAETHE. MuKpoOHOnorndeckuii  cuHTe3.  OOBEKTBI  MUKPOOMOJIOTMUYECKUX
TexHOJIOTHiA. [Tpor3BOACTBO O€Ka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHONOTMA M HMHCTPYMEHTOB LIEJICHANPABICHHOIO W3MEHEHUs W
KOHCTPYMPOBaHUST T€HOMOB C LEJBI0 TMONMYYEHUS OPraHM3MOB M HMX KOMIIOHEHTOB,
COJEPIKALIMX HE BCTPEYAKOIIMAECS B MPUPOIE OMOCUHTETHYECKUAE MY TH.

Knerounas wmxeHepus. MeTOABl KyJNbTYPbl KIETOK W TKAHEH pACTEHUN H
»KUBOTHBIX. Kprnobanku. ComaTnueckas ruOpuan3anus 1 COMAaTHIECKUI SMOPHOTEHES.
Hcnonp30BaHue TramioMaoB B CENEKUMM PACTEHUH. [lonyyeHue MOHOKIOHANIbHBIX
anmumeJ. choie308aHue MOHOKIOHANIbHBIX U NOJUKIOHANbHBIX AHMUMEN 6 MeOUYUHe.
HCKyCCTBEHHOE OIUTOAOTBOPEHHME. PEKOHCTPYKUMS SHMLEKIETOK W KIOHWPOBAHUE
JKMBOTHBIX. MeETOA TpaHCIUIaHTAMKU SANEP KIETOK. TexHonocuu 0300pO6IHeHuUs,
KYIbMUBUPOBAHUSL. U MUKPOKIOHANLHO2O — PASMHOJCEHUS  CeNIbCKOXO3AUCMGBEHHbIX
KyJ1omyp.

XpOMOCOMHAsE M TI€HHas WHXEHEepus. MCKYCCTBEHHBI CHHTE3 T€HA W
KoHCTpyupoBanue pexkomOuHanTHEIX JIHK. Coszoanue mpanceennvix opeanuzmos.
JIOCTH>KEHUS ¥ IEPCIEKTUBBI XPOMOCOMHOM M N'€HHOM MH)KEHEPUU. DKOJIOTMYECKUE U
ATUYECKHUE MPOOIEMBI TCHHON HH)KEHEPHUU.

Menmuumnckue OuotexHonoruu. IloctreHoMHas nmdpoBas meauimHa. [TLP-



AarHocTrka. MeTaboIOMHBIN aHaIu3, TEHOLCHTPUYECKUAN aHATTU3 MPOTEOMA YEJIOBEKA
JUTSL OLEHKH COCTOSIHMSI €70 310pOBbs. MCIOIBb30BaHUE CTBOJIOBBIX KIETOK. TapreTHas
Tepanus paka. 3D-OnomHkeHepuss A Ppa3pabOTKu  (PyHAAMEHTAIbHBIX OCHOB
MEIUIMHCKUX TEXHOJOTUH, CO3IaHUsI KOMIIJIEKCHBIX TKAHEH COUYETaHMEM TEXHOIOTHIA
TpEXMEPHOro  OMonpWHTMHra W ckaQoiguHra  Afas  peuieHus  3a1ad
MEPCOHATM3UPOBAHHONW MEIUIINHEL.

CozaHne BEKTOPHBIX BAKLIMH C LENbI0 00eCTeUeHHs] KOMOMHUPOBAHHOM 3aIHTHI
or  Bo3Oyaureneii  OPBHM,  ycraHOBIEHHWE  MOJIEKYJSIDHBIX ~ MEXaHWU3MOB
¢yHkumonnpoBanus PHK-comepskammx BHPYCOB, BBI3BIBAOIMX 0CO00 OMACHBIE
3a00JICBaHAS YEJIOBEKA U 5KUBOTHBIX.

JleMoHCTpauun

Tabmuuel m cxembl: «Hcrnonb3oBaHHE MUKPOOPTaHU3MOB B MPOMBILILIEHHOM
NPOU3BOACTBEY, «KieTouHas nHxKeHepus, «I €HHAs MHXKCHEPUSY.

JlaGoparopHasi padora «3yueHue 00bEKTOB OMOTEXHOIOTHUIY .

IIpakTnyeckas padora «llonyuyeHne MOTOYHOKHUCIIBIX TPOAYKTOB.

JKkcekypenst  «buorexHonorus - BaXKHEHIIas MPOM3BOAUTENbHAS — CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO )».

11 KUITACC

Tema 1. 3apoxaeHne W pa3BUTHE DHBOJIIOIMHOHHBLIX NPEACTABJICHUII B
Oouosiorum

OpomrounoHHas reopus Y. Jlapsuna. [Ipeanocbulki BOSHUKHOBEHU S JAPBUHU3MA.
JKu3Hb 1 Hay4uHas aedatenbHoCcTh Y. JlapBrHa.

JIBroKy1ye CHibl 3BONIIONMHA BUAOB 1o Y. JlapBuHY (BBICOKAas MHTCHCHUBHOCTB
Pa3MHOKEHUSI ~ OPraHM3MOB,  HACJICACTBEHHAs  M3MEHYMBOCTh, Ooprba  3a
CYLLIECTBOBAHME, ECTECTBEHHBII M UCKYCCTBEHHBINH OTOOD).

Odopmnenne cuHTETHYECKOH Teopuu 3Bomounu (CTO). HelitpanbHas Teopus
3BONTIOIMH. COBPEMEHHAs SBOJTIOLMOHHAS OMOJIOTHs. 3HAYECHUE SBOJIFOLIMOHHOM TEOPUH
B (D)OPMHPOBAHUH €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA.

JleMoHCTpauun

[Toprpetsl: Apuctorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. KroBbe,
Y. Japsun, C. C. UetBepukos, M. W. llImansraysen, k. Xonaehn, /1. K. benses.

Tabmuuel u cxembl: «Cuctema xuBoi npupoasl (nmo K. Jluauerw)», «JlecTHrna
JKUBBIX cywecTB (no Jlamapky)», «Mexanusm (GopMUpOBaHUS TPUCIOCOOJICHUN Y
pacTeHuii W KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapupyra mytemectsas Y.
Hapeunay, «Haxonku Y. JapBuna», «@opmbl O0pBOBI 32 CymecTBOBaHUEY, «l1opoasl
ronyOeity, «MHorooOpasue KyJIbTypHbIX (opM KamycTeD», «llopoabl moMamrHux
JKUBOTHBIX», «Cxema oOpa3zoBaHusi HOBbIX BuJoB (mo Y. Jlapeuny)», «Cxema
COOTHOUIEHMSI JBHKYIIMX CWJI 3BOIOLMN», «OCHOBHBIE TMOJOXKEHHUS CUHTETHYECKON



TEOPUH SBOJTFOLUI.

Tema 2. MuxkposBosonusi 4 eé pe3yabTarbl

[Tonynsiuust Kak >A€MEHTapHas €AVMHHMIA SBONIONMH. COBPEMEHHBIC METOJBI
OLICHKM TE€HETUYECKOrO0 pa3HooOpa3uss M CTPYKTYpel mnonyjsuuid. HM3MeHeHue
reHo(poHIa TOMyJIAUAMA KaK JJIEMEHTAPHOE SBOJIIOLMOHHOE  SIBJICHWE. 3aKOH
reHeTudeckoro pasHoeecus Jx. Xapau, B. BaitnOepra.

OnemeHTapHbIe (HAKTOPbI (ABUKYLIME CHITBI) SBOJIFOLMA. MyTallMOHHBIH TPOLECC.
KomOuHatnBHass w3MeHUYMBOCTh. [Ipeii) TeHOB - chydaiiHele HEHAINPABICHHBIE
WU3MCHEHUs YacToT ajuienell B nomyysuusx. OPQekT ocHoBarens. Opgexm
OymuLiouno2o copaviuika. CHUMCEHUE 2eHeMU4ecKo20 pa3HooOpasus: NpUdUHbl U
cneocmeus. Ilposienenue s¢ppexma Opeiicha cenos 6 OonbULUX U MATLIX NONYIAYUSIX.
Murpamyu.  M3onsius  nonyisuuid:  reorpaduueckas  (TPOCTPAHCTBEHHAs ),
Oounojornyeckas (penpoyKTUBHAS ).

EcrectBeHnslii  oTOOp - HampaBistoumid  gaxtop 3Bomtouuu.  Dopmbl
€CTECTBEHHOT0 0TOOpA: JABVOKY LI, CTAOMITM3APYFOLIMNA, Pa3PhIBAOLINIA
(mm3pyntuBHbIi). [TonoBoil oTOOp. BO3HMKHOBEHHME W 3BOJIIOLMS  COLMAIBHOIO
NOBEICHUS KUBOTHBIX.

[IpucnocoONEHHOCTh  OPraHM3MOB ~ KaK  Pe3yJbTaT  MHUKPO3BOJIOLUH.
Bo3HMKHOBEHHE MPUCTIOCOONIEHUI Yy OpraHu3MoB. ApoMOp(O3bl U MAMOAJANTALIH.
[Tpumepbl NpUCOCOONICHUH Yy OPraHu3MOB: MOPQOJIOTHYECKHE, (PU3NOTOTHYECKHE,
OMOXMMHYECKHE, MOBEJICHYECKHUE. OTHOCUTENBHOCTD IPUCIIOCOOIEHHOCTH
OPraHHU3MOB.

Bua, ero xpurepum U crpykTypa. BupooOpaszoBanue Kak pe3yJibTar
MUKPOIBOJIIOIMU. M3051s1Ms - K1toueBoi (pakTop BuaooOpazoBanus. [yt 1 crnocoOsbl

BH1000pa30BaHUSI:; AJJTIONaTPUYECKOE (reorpaduueckoe),
CUMITATPHYECKOE (3KOJIOTMYECKOE), «MTHOBEHHOE (MOJUTIOUIN3ALIHS,
ruOpuan3anus). JJTMTeTbHOCTh 3BOMOLIUOHHBIX TPOLECCOB.

Mexanu3mbl GOopMHUPOBaHHS OMOIOTMYECKOTO Pa3HOOOpas3usl.

Pone 3BOMOIMOHHON OMONOrMM B pa3pabOTKE HAYYHBIX METOAOB COXPAHCHHS
OnopazHooOpazusi. MUKpPOIBOJIOIMS W KOJIBOJIKOIMS TMAPA3UTOB M HX XO3EB.
MexaHu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K AaHTUOMOTHKAM U CITOCOOBI OOPBOBI C HEIA.

JleMoHCTpauun

[Toprpetsr: C. C. YUerBepukos, 3. Maiip.

Tabmuuel w  cxembl: «MyTanmoHHas WM3MEHUMBOCTEY, «llonymsnmnonHas
CTPYKTypa Buaa», «Cxema mposiBJICHUs 3aKkoHa Xapau-BainOepray, «J[BIKyIue CHTbI
SBONIIOLMKY,  «OKOJIIOTHYECKAss M30JSALMS  TOMYJSIMA  CEBAaHCKOW  (popenmmy,
«l'eorpaduueckas M307S0Us JTUCTBEHHULBI CUHOMPCKOM M JIMCTBEHHUIBI 1aypPCKONY,
«ITonynAuMOHHBIE BOJHBI YHCICHHOCTH XWIIHUKOB M KEPTB», «Cxema IeHCTBUS
€CTECTBEHHOT0 0TOOpa», «Dopmbl OOpHOBI 3a CylIecTBOBaHUEY, «MHIyCTpranbHbIR
MenaHu3My, «KuBble mckonaembiey, «IIOKpOBUTENBLCTBEHHAS OKPACKA >KUBOTHBIXY,



«IIpenynpexxknaronias OKpacka IKMBOTHBIX», «DU3NOIIOTMYECKUE  aJaNTaluny,
«IIpucnocoOMEHHOCT, OPraHU3MOB M €€ OTHOCHTEIBHOCTHY, «KpuTepum BHOay,
«Bupapl-nBoiiHUKW», « CTpyKTypa BHAA B mpupoaey, «CrnocoOsl BUAOOOpA30BAHUSY,
«l'eorpaduueckoe BHIOOOpAa3OBaHWE TPEX BHUAOB JIAHABIIEH», «DKOJOTHYECKOE
BHI000pa30BaHue BUAOB CHHULY, «llomumutonasl pacteHuity, «KanmycTtHo-peneuHsblii
ruOpuI».

O6opynoBanue: repOdapuu pacTEHUM, KOJJIEKIIMM HACEKOMBIX, 4dydesia MTHI] U
3BEPEH C MPUMEPAMH PA3IMYHBIX MPUCHIOCOOJIECHUH, YyUesna NTULl U 3BEPEH pa3HbIX
BUJIOB, repOapuy pacTeHUid OMM3KWX BHJOB, OOPa30BaBIIMXCS  Pa3IMYHBIMU
CrocoOamMu.

JlaGoparopHasi pabora «BbIsSBIICHUE U3BMEHYMBOCTH Y 0COOCH OJTHOTO BUIAY .

JlaGoparopnass paGora «[IpucnocoOneHuss OpraHu3MoOB U WX OTHOCHTEJIbHAS
1ET1ECO00PAZHOCTDY.

JlabopaTopHast padota « CpaBHEHUE BUAOB IO MOP(POIOrHUECKOMY KPHTEPHION .

Tema 3. Makpo3BoIOIHS U €€ Pe3yJIbTaThl

MeTonpl U3y4eHUs MaKpO3BOJIOLMHU. [[a€OHTONOrHYECKAE METOABI M3YUYEHUS
3BoNOIMH. [lepexonHbie POpMBI B PUIIOTEHETUYECKUE PSIbI OPTAHU3MOB.

Buoreorpaduueckne MeToabl n3ydeHus 3BoMoUUn. CpaBHEHUE QIIOPHI U (payHBbI
MaTe€pUKOB M OCTPOBOB. buoreorpaduueckue odnactu 3emiu. Buabl- SHACMUKA U
PEITUAKTHI.

OMOPHOJIOTHYECKHE M CPAaBHUTEIBHO-MOP(OIOrHUECKAE METOABl W3YyUYCHHS
SBONIIOIMH. ['€HETHYECKNE MEXAHW3MBbl SBOJIIOLMM OHTOTEHE3a W MOSBJICHHS
3BOJIFOLIMOHHBIX HOBLIECTB. [ 'OMOJIOIrMYHbIE M AHAJIOTHYHBIC OPTraHbl. Py TMMEHTapHbIC
Opranbl W  aTaBu3Mbl.  MOJNEKYJISPHO-TEHETHYECKHE,  OMOXMMHYECKHE U
MaTEMATHYECKAE METOIbI U3YUYEHHSI SBOJIIOLMH. [ OMOIOTHYHBIE TeHbI. COBPEMEHHBIE
METO/IbI MOCTPOCHHSI (PUITOTEHETUYECKUX JCPEBBEB.

XPOMOCOMHBIE MyTaLlMN M 3BOJIFOLIMS TEHOMOB.

OOume 3aKOHOMEPHOCTH (MpaBWJIAa) 3BOMOUMM. [Ipunyun cmeHvi QYHKYuUi.
HeoOpatumocTts 3BomoOLMK. AJanThBHAs paavanus. HepaBHOMEPHOCTb TEMIOB
3BOJTFOLIHH.

JleMoHCTpauun

[Toprpetsl: K. M. bap, A. O. Kosanesckuii, @. Mromep, O. I eKKelb.

Tabmuuel U cxembl: «DWIOTCHETHYECKUA P JOWMAAn», «APXEONTEPUKCY,
«3Bepo3yOrie suepely, «Crerouedansny, «PuHnogurely, « CEMEHHBIE MATOPOTHUKNY,
«buoreorpaduueckne 30HbI  3emum», «JIpeld KOHTUHEHTOBY», «PEIUKTBIY,
«HauanbHble cTagmu SMOPHUOHATIBHOTO PA3BUTHS TMO3BOHOYHBIX  KABOTHBIX),
«'oMONOrMYHBIE W QHAIOTMYHBIE  OpraHbly, «PYIUMEHTB», «ATaBU3MBIY,
«XpoMOCOMHBIE HAOOpPHI YEJOBEKA W IIMMIAH3E», «lJlaBHBIE HaMpaBJICHUS
3BONTIOLMIY, « O0IIME 3aKOHOMEPHOCTH 3BOJIFOLII.

OOopynoBaHKE: KOJJIEKIIMM, TepOapuu, MYJSHKA HCKOMAEMbIX OCTaTKOB



OPraHUu3MOB, MYJSDKA TOMOJIOTMYHBIX, AHAJIIOTMYHBIX, PYAUMEHTApPHBIX OPraHOB W
aTaBU3MOB, KOJJIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KU3HH HA 3emJie

HayuHble THIIOTE3bI MPOMCXOKICHUS KU3HU HA 3emiie. AOMOTEHE3 U MAaHCTIEPMUSL.
JloHayuHble MPEACTABIECHUS O 3apOKACHUM KU3HW (KpeaunmoHu3Mm). ['mmoresa
ITIOCTOSTHHOI'O CaMO3apOKIEHUs KU3HU U €€ omposepikeHue onbitaMu @. Peau, JI.
Cnamnannanu, JI. Tlactepa. [TpoucxoxaeHue >ku3Hu U aCTpOOHOJIOTHSI.

OCHOBHBIE 3Tanbl HEOPraHWYeCcKkol 3Bosrounu. [lnaHerapHas (reojoruueckasi)
SBOJIFOLMS. XUMUAYECKask HBOIIOLHS. AOMOTECHHBIA CUHTE3 OPraHWYECKUX BEILIECCTB U3
Heoprannueckux. Oneir C. Mumiepa m . IOpu. OOpazoBaHue NOJUMEPOB M3
MoHoMepoB. KoanepatHas runoreza A. M. Onapuna, runore3a nepBUYHOrO OyJbOHA
JIx. Xonnelna, renetnueckas runore3a [. Mémnepa. Pubosumsl (T. Yek) u runoresa
«mupa PHK» V. I'mnbepra. ®opMupoBanre MeEMOPaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Hcropus 3emnu u meTonbl €€ m3yuyeHus. Mckonaemple OpraHuyeckue OCTATKH.
['eoxpoHonoruss u €€ metoapl. OTHOCUTENbHAs W A0COJIOTHAs TE€OXPOHOJOTHSL.
['e0XpOHONOrMYECKas KA. S0HBI, PbI, IEPUOABL, MOXH.

HauaneHele 3Tanel OpraHuvyeckoil 3BOMIOUMA. [I0SBICHUE U HBOJIFOLUS TEPBBIX
KJIETOK. DBOIIOLMS METa00M3Ma. BO3HUKHOBEHUE MEPBBIX 3KOCUCTEM. COBPEMEHHBIE
MUKPOOHbIE OMOMIEHKKA KaK aHAJOr MEPBBIX Ha 3emiie coolmecTB. CTPOMATONIHUTHI.
ITpoKkapHOTHI M 3YKapUOTHI.

[TpoucxoxxaeHue 3yKapuoT (CHMOMOreHe3). DBOJIOUMOHHOE TMPOMCXOXKICHHUE
BUPYCOB. [IpOMCXOKAEHNE MHOTOKIIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX
I'PYIIT MHOTOKIIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tanbl 3BOJIOLMM BBICIIMX pacTeHWil. OCHOBHBIE APOMOPQO3bI
pacTeHuii. Beixoa pacrennii Ha cyuny. [1osBiIeHHE CIOPOBBIX PACTEHUI U 3aBOECBAHUE
uMH cyin. CeMeHHbIe pacTeHus. [IPONCX0KIEHNE IBETKOBBIX PACTCHHUIA.

OCHOBHBIE 3Tanbl 3BOJIIOUMM SKMBOTHOTO Mupa. OCHOBHBIE apOMOP(QO3bI
JKUBOTHBIX. BeHckas gayna. KemOpuiickuii B3pbIB - MOSBIEHUE COBPEMEHHBIX THITOB.
[lIepebie  XOpaoBblE SKMBOTHBIE. JKWM3HB B BOJAE. OBOMIOLUUS TO3BOHOYHBIX.
[Tpoucxoxxaenune ampubOuii U pentuianid. [IporcxoxxaeHre MICKONUTAOIINX W MTHULL.
[TpuHimn kiroueBoro apomopdosza. OcBoeHue O0ESCNO3BOHOYHBIMUA M TTO3BOHOYHBIMH
YKUBOTHBIMH CYILH.

PazpuTue xu3HM HA 3€MJIE TIO SpaM | MIEPUOAAM. apXEl, MPOTEPO30H, MAIECO30M,
M€3030i, KaiiHo30i. O0mas XxapakTepucTUKa KjuMara | Te€OJOrMYECKUX MPOIECCOB.
[TosiBNIEHME W PACUBET XapaKTEPHBIX OPraHU3MOB. YTJIEOOPAa30BAHUE. €0 YCIOBHS U
BJIMSIHAE HA Ta30BbIi COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAHUSL - OKOJIOTMYECKME KPHU3KCHI MPOLLIOro. lIpuynMHBl H
CJIICACTBUS MAaCCOBBIX BbIMUPAHUH. COBPEMEHHBIA 3KOJIOTMYECKUI KPU3HC, €r0
ocobeHHocTH. [Ipobriema coxpaneHnus OMopazHOOOpa3us Ha 3eMIie.

CoBpeMEHHass CHCTEMA OpPraHudeckoro Mupa. llpmHuounel kinaccupukanyu



opranu3MoB. OCHOBHBIE CUCTEMATHYCCKUE TPYIINBI OPTaHU3MOB.

JeMoHCTpauun

[Toprpeter: ®. Pemm, JI. Cnannannanm, JI. Tlactep, 1. M. Meunnkos, A. WM.
Omapun, [Tx. Xonnewn, I'. Mémnep, C. Muuiep, I'. FOpu.

Tabmuubl 1 cxembl: «Cxema onbita @. Peauy, «Cxema onbita JI. TlacTtepa no

M3YUYCHHUIO CaMO03aposkAcHUs ku3Hm», «Cxema ombita C. Muepa, ['. FOpuy, « 3tanbl
HEOPraHUYEeCKONM 3BOMOLMKW», «['€oXpoHONIOrnUecKas wWwKanay, «HavanbHble STambl
OpraHuYecKoi 3BoOIMNY, «CxemMa 00pa3oBaHUsl DYKAPUOT MYTEM CUMOUOTCHE3a»,
«Cuctema XuBOM mnpupoab», «CTpoeHUE BHpPyca», «APOMOPQO3bBI PACTEHUI,
«Puanogutey, «OAHOKIECTOYHBIC BOJAOPOCIH», «MHOIOKIETOUHBIE BOAOPOCINY,
«Mxwm», «llamopoTHukny, «l'0JOCEMEHHBIE pacTeHus», «Opradbl LBETKOBBIX
pactenuity, «Cxema pa3BUTHS >KUBOTHOTO MHpPa», «ApoMOpP(PO3bl KUBOTHBIXY,
«IIpocreiimmey, «KumeyHononoctueiey, «lLiockue dYepBw», «UICHUCTOHOTHEY,
«PBIOBIY, «3eMHOBOHEICY,
«IIpecMbikarommecsy, « [ Ituubny, «Mnekonuraromuey, «Pa3BUTHE )KU3HU B aPXEUCKOM
apen», «PazBuTre XU3HU B MPOTEPO30INCKON dpen, «PasBuTHe KU3HU B MMAJIEO30MCKOM
apen, «Pa3BUTHE JKU3HUA B ME3030MCKOM 3pey, « Pa3BUTHE JKU3HU B KAWHO30MCKOM 3pey,
«COBpEMEHHAs CUCTEMA OPTAHUYECKOTO MUPAY.

OOopynoBanue: repOapuu  pacTeHWl  pa3IuYHBIX  OTACJOB,  KOJUICKIIUW
HACEKOMBIX, BJIAKHBIC TPENApPaThl >KABOTHBIX, PAKOBHHBI MOJUTFOCKOB, KOJUIEKIIMH
WUTJIOKOXKHMX, CKEJEThI MO3BOHOYHBIX KUBOTHBIX, UydYelia MTHI] U 3BEPEH, KOJUIEKIIUU
OKAMEHEJIOCTEN, MOJIE3HBIX HCKOIMAEMBIX, MYJSDKM  OPraHUYECKUX  OCTATKOB
OPraHu3MoB.

Bupryanbnas jnabGoparopHasi padora «MoxaenupoBaHnue OneiToB Musuiepa-
IOpu 1o M3yueHHI0 aOMOTEHHOI0 CHMHTE3a OPraHUYeCKUX COCAVMHEHW B MEPBUYHOM
atMochepe».

JlaGoparopnasi paGora «13yyeHUE U ONMUCAHUE UCKOMAEMBIX OCTATKOB APEBHUX
OPraHu3MoOBY.

IpakTuyeckas padora «3yyeHne 0COOCHHOCTEH CTPOCHMS PACTEHUN Pa3HbIX
OTJEIIOBY.

IlpakTuyeckass padora «M3yueHue OCOOCHHOCTEH CTPOEHUS TO3BOHOYHBIX
KABOTHBIX) .

Tema S. IlpoucxokaeHue 4€/J10BEKa - AHTPONOTreHE3

Pazpenel 1 3aaum aHTpONnoJIorud. MeToapl aHTPOHOJIOTUH.

CTaHOBIEHUE NPEACTABICHUNA O MPOUCXOXKICHUHM YEIOBEKA. PeMruosnHsie
BO33peHHs. COBPEMECHHBIC HAYYHBIE TEOPHH.

CXOACTBO 4YENOBEKA C KUBOTHBIMHA. CHCTEMATHUYECKOE MOJIOKCHUE YEJIOBEKA.
CBuaETENBCTBA CXOACTBA YETOBEKA C KUBOTHBIMU: CPaBHHUTEIIBHO-
MOP(]OIIOrHYECKHE,

AMOPHOJIOTUYECKH



€, (duzunosoro-
OMOXMMHUYECKHE,

noBeAcHYeCKMEe. OTIUYMs YEJIOBEKA OT JKMBOTHBIX. [IPAMOXOKICHUE WM KOMIUIEKC
CBA3AaHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHONO MO3ra U BTOPOM CUTHAIBHOM
CUCTEMBI.

JIBwkymme cuibl ((pakTopbl) aHTponoreHesa: OWOJIOTMYECKUE, COLMAIbHBIE.
CooTHOILIEHNE OMONOTMYECKUX M COLMAIBHBIX (PAKTOPOB B aHTPONOTEHESE.

OCHOBHBIE CTAOUM AHTPOINOreHe3a. PaHHWE uenoBeKOOOpas3Hble 00€3bsSHBI
(MPOKOHCYJIB) U PAaHHUE TOHTMABI - OOMIME MPEAKH YEIOBEKOOOPA3HBIX 00E3bsSH U
JOJEH. ABCTPAIONUTEKA - JIBYHOTHE MPEAKM JIIOACH. UETOBEK YMEIbId, MEPBbIC
WU3TOTOBJIEHHS OpYauil Tpyaa. UenoBeK NMpAMOXOMALINI U HEPBBIA BBIXOI JIFOACH 3a
npenensl AQpukn. Yenosek reiiaenpsOeprekuii - o0muil MperoK HEaHAEPTAIBCKOTO
YEIIOBEKA M YEJIOBEKA PasyMHOro. YeJIOBEK HEAHACPTAIBCKUNA KAk BHI JIKOJCH
XOJIOAHOTO KnuMara. YenoBeK pasyMHbI COBPEMEHHOTO TUIA, IEHUCOBCKUH YEJIOBEK,
OCBOCHUE KOHTHHEHTOB 3a npeaeinaMu Apuku. [laeoreHeTnka u najcoreHOMHUKA.

OBOJIFOLMST  COBPEMEHHOTO 4YeNloBeKa. ECTeCTBEHHBIH OTOOP B MOMYJSALMAX
yenoBeka. MyTallMOHHBIA Tiporiece U noymMopdusM. [lonyasuruoHHbie BOJIHBL, APEH(
TEHOB, MUTPalUs U «3((HEKT OCHOBATENS» B MOMYJIALMIX COBPEMEHHOTO YEIOBEKA.

Uenoseyeckne pacel. IloHarue o pace. bonblive pacel:  €BpPONEOUIHASA
(eBpaszuiickas), aBCTpajio-HErpouHasi (SKBAaTOpUajibHAs), MOHIOJIOMAHAS (a3UaTCKO-
amMepuKaHCKasi). Bpemss W myTu paccesieHust 4eloBeka Mo IutaHere. EauHCTBO
YeNmoBeYECKMX pac. HaydHas HecoCToATeNnbHOCTh pacu3ma. [IpucnocoGIeHHOCTh
YeJIOBEKA K Pa3HbIM YCIIOBUSIM OKPYKarolleh cpelibl. BiusiHue reorpaduieckoi cpeibl
u apeii(a reHoB Ha MOPQOJIOTHIO U PU3NOJIOTHIO YETOBEKA.

MexauCunnIMHAPHBIE METOIBI B (PU3NUYECKOM (OMOIOrHYECKOI) aHTPONOJIOTHH.
OBOJIIOLIMOHHAA AHTPOMNOJIOTHS W TAJCOAHTPONOJIOTHS YEIIOBEYECKUX TTOMY JISLIANA.
buocoumaneHeie MCCAENOBAHUS NTPUPOABI 4YenoBeka. HccnmenoBaHue KO3BOJIIOLMH
OMOJIOTMYECKOTO U COLMAIIBHOTO B YEITOBEKE.

JleMoHCTpauun

IToprpeter: Y. HapsuH, JI. Jluky, S. . Poruackuii, M. M. I'epacumoB.

Tabmuubl U cxembl: «MeToabl aHTPONOJOTHW», «I OJIOBHOW MO3r YEJIOBEKAY,
«UenoBekooOpa3Hble  00€3bsHbIY, «CKENEeT 4YelOBEKa M CKENET IIMMIIaH3ey,
«PyIMMEHTBI M araBU3MbDY, «J[BMXKYLIME CUJIBI AHTPOINOIEHE3a», « IBOJKOLUOHHOE
IPEBO  4YEIOBEKa»,  «ABCTpalonmuTek»,  «YenoBek  ymenwlity,  «UYenosek
NpAMOXOadIuiny, «JleHucoBCKuil yenoBek» «Heanaepranbub», «KpoMaHbOHUED,
«ITpenku yenoBeka», « ITanbl IBOJIIOLUHN YETOBEKD), « Packl 4eIOBEKay .

OOopyaoBaHHE: MYJISDKM OKAMEHEJIOCTEH, MPEAMETOB MATEPUAIBHON KYJIbTYPHI
NPEAKOB 4YeJIOBEKa, penpoaykimu ((ororpadum) KapTuH ¢ MUQPOJOTHUECKUMH W
OMONECHCKMMU  CIOKETAMU  TPOMCXOXKACHUS  4YeloBeka, (ororpadum HAXOIOK
MCKOIIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb YEPENA YEIOBEKA U uepena



IIMMIIAH3€, MOJENb KMCTHM YEJIOBEKA W KHCTHM LIMMIIAH3€, MOJENM TOpPCa MPEIKOB
YEIIOBEKA.

JlabopaTopHasi padora «13yueHre 0COOCHHOCTEH CTPOEHMSI CKEIETA YETOBEKA,
CBSI3QHHBIX C TPSIMOXOKICHHEM.

IpakTuyeckas padora «3ydeHne 3KOJOTHUECKUX aanTalui YEITOBEK) .

Tema 6. Jxojorusi - HAyKa O B3aHMOOTHOLICHHSX OPraHU3MOB H
HAXOPraHU3MEHHBIX CHCTEM € OKPY Karole cpeaoi

3aposKIeHUE U Pa3BUTHE 3KOJ0THK B Tpyaax A. ['ymGonsara, K. @. Pynee, H. A.
CeseproBa, 3. I'ekkens, A. Tencnm, B. H. Cykauépa. Pa3znensl v 3a1a4M SKOJIOTHH.
CBs13b DKOJIOTUH C APYTUMHU HAYKAMU.

Metonbl skosorun. IloneBble HaOMOAEHUSA. OKCHEPUMEHTBI B 3KOJIOTHH:
NpUPOJHBIE W JlaboparopHble. MoaenupoBaHue B SKOJOTUHA. MOHHUTOPUHT
OKPY>KarolIeh Cpeibl: JTOKAIbHBINA, PETHOHANBHBINA U TI00ATBHBIH.

3HAYECHHE DKOJIOTUYECKUX 3HAHUH JUIS YETIOBEKA. DKOIOTHYECKOE MUPOBO33PEHUE
KaK OCHOBA CBS3€H 4YEJIOBEUECTBA € NPUPOAOA. DOPMHUPOBAHME IKOJIOTMYECKOM
KYJIBTYPbI M 3KOJIOTUYECKONH IPAMOTHOCTH HACEIICHHSI.

JleMoHCTpauun

[Toprpetsr: A. I'ymbonsar, K. @. Pynee, H. A. CeBeprios, 2. I'ekkenb, A. TeHcnn,
B. H. Cykaués.

Tabmunel u cxembl: «Pazgensl skojiorum», «Metoasl skojorumy, «Cxema
MOHUTOPUHIA OKPYXKAIOILEN CPEBIY.

JlaGoparopHasi padora «3ydeHHE METOAOB SKOJIOTUUECKUX UCCIICTOBAHUIY .

Tema 7. Opranusmsl 1 cpeaa oOUTaHUs

OKonoruveckre (pakTopel W 3aKOHOMEpPHOCTH MX AckicTBus. Kiaccupukanms
3KOJIOTMYECKAX (PAaKTOPOB. aOMOTHUYECKHE, OMOTHMYECKHE, aHTpomnoreHHsle. OOmupie
3aKOHOMEPHOCTH JACHCTBHSA 3Kojormueckux (akropos. [IpaBwio munumyma (K.
[MInpenrens, HO. JInOux). TonepaHTHOCTb. OBPUOMOHTHBIE H CTCHOOMOHTHBIE
OpPraHu3MBbl.

AbGunotnueckue (paktopel. CBET Kak dKONOruueckuii (akrop. JleicTBre pasHbIxX
VYaCTKOB COJHEYHOI'0 CHEKTPA HA OPraHU3Mbl. DKOJIOTMYECKME TPYIINIBI PACTEHUN W
JKABOTHBIX IO OTHOILICHHIO K CBETY. CUTHAIbHAS POJIb CBETA. DOTONEPHOAN3M.

Temneparypa kak »skonoruueckuid (akrop. JleidicTBue Temmneparypbl Ha
opraHu3Mbl. [IOWKHIOTEpMHBIE M TOMOHOTEPMHBIC OPraHU3MbL. OBPUTEPMHBIE W
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skosornueckuidi  Qakrtop. IlpucnocoOnenust pacteHuil K
NOAAEP)KaHUI0 BoAHOrO Oanmanca. Kiaccuukanms pacTeHHid M0 OTHOIIEHUIO K BOJE.
[TpucnocoOneHus >KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOWTaHKMSI OPraHW3MOB. BOJHAS, HA3EMHO-BO3AYLIHAs, TOYBCHHAS,
Ty OMHHAast NOJMOYBEHHAS, BHYTPUOPTaHU3MEHHAS. DOU3NKO-XUMHUYECKUE
0COOCHHOCTH Ccpel OOMTaHWs OPraHu3MoB. [IpucnocoGiieHns OpraHnu3MoB K KU3HU B



Pa3HBIX Cpeaax.

Bbuonorndeckue putmel. BHeHWE 1 BHYTpeHHUE PUTMBIL. CYTOYHBIE W TOJUYHBIE
putMbl. [IprcnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBHN KU3HU.

’Kuznenuoie popmbl opranu3moB. [TonsaTue o sku3HeHHOU (popme. Ku3HEHHBIC
(opMbl pacTeHWi: ACPEBbs, KYCTAPHWUKH, KYCTAPHWYKW, MHOTOJETHHE TPAaBBI,
OnHONETHUE TpaBbl. JKHW3HEHHBIE (POPMBI SKMBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI,
a3poOMOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnyeckune ¢akropbl. Buapl OMOTHYECKMX B3aUMOJCHCTBHIA: KOHKYPEHLMS,
XUIIHUYECTBO, CUMOMO3 W ero ¢opmel. [lapasutusMm, koomepauusi, MyTyaJlu3M,
KOMMEHCATA3M (KBapTHPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckune
B3aMMOJEHCTBHS (TOonmMueckue, popuueckue, padpuueckue). 3HaUCHUE OMOTHUECKUX
B3aMMOJECHCTBHI [UIsl CYIIECTBOBAHMS OPraHM3MOB B cpeAc oOwurtanus. [lpuHOmMn
KOHKYPEHTHOTO HCKITFOUEHUSI.

JleMoHCTpanun

Tabmuupel w  cxembl:  «2Okojorndyeckue (akrtopbl», «CBETOBOW  CIEKTPY,
«IJKOJIOTUYECKUE TPYMIBI >KMBOTHBIX IO OTHOLICHHUIO K CBETY», «TEMIOKpOBHBIE
JKUBOTHBIEY, «XOJOJHOKPOBHBIC >KMBOTHBIC», «DU3MOJIOTUYECKUE —aJanTalHu
JKUBOTHBIX», «Cpembl OOMTaHMS  OpPraHu3MOB», «BHOIOTMYECKHE  PUTMBD,
«Ku3HeHHbie (PopMBI pacTeHMi», «Ku3HEHHbIE (POPMBI KUBOTHBIX», « IKOCHCTEMA
HIMPOKOJIMCTBEHHOTO JIECA», «ODKOCUCTEMA XBOWHOro Jiecay, «llemu mnwuTaHusy,
«XumHu4ecTBoy, «Ilapazuruzmy, « Konkyperuus», « CuMOno3y, « KoMmMeHcamu3my.

O6opynoBanue: repdapun paCTCHHIA U YKUBOTHBIX, MPUCTOCOOIEHHBIX K BITUSHUIO
PA3TUYHBIX DKOJIOTMYECKUX (PAaKTOPOB, repOapuu CBETONHOOMBBIX, TCHETIOOUBBIX M
TEHEBBIHOCIIMBBIX PACTCHHM, CBETOMIOOMBBIC, TEHEMOOMBBIE W TEHEBBIHOCIMBBIC
KOMHATHBIC PAcTeHHs, repOapud W KOJUICKUIMH TETJIONIOOUBBIX, 3UMOCTOMKHMX,
MOPO30YCTOMYMBBIX PACTCHWH, 4ydena MNTHIL W 3Beped, repbapuM pacTeHHMM,
OTHOCSIIMXCS K rurpoduTam, Kcepopuram, Me30(pruTaMm, KOMHATHBIE PACTCHUS JAHHBIX
IpynMn, KOJUIEKIUH KUBOTHBIX, OOUTAOIIUX B Pa3HBIX Cpelax, repdapru U KOJUICKIAN
pPacTeHUi W >KMBOTHBIX, OOJIAJAOINMX YEPTAMH MPUCHOCOOIEHHOCTH K CE30HHBIM
WU3MCHECHUSAM YCIIOBUH >KM3HM, repOapuM W KOJUICKIMH PACTeHWd W YKUBOTHBIX
Pa3NMYHBIX >KM3HEHHBIX (POPM, KOJUICKIIMH KMBOTHBIX, YYACTBYIOIIMX B PA3IUYHBIX
OMOTHYECKUX B3aMMOJCHCTBUIX.

JlaGoparopnasi pabora «BbisBlICHHE MPUCTOCOONCHUI  OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGoparopnasi pabota «BbIsBlICHHE MPUCTOCOONCHUI  OPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhD».

JlaGoparopnasi padoTa «AHaTOMHUYECKUE OCOOEHHOCTH  PacTeHWil H3
Pa3HbIX MECT OOUTAHUSY .

Tema 8. Dxo10rust BUAOB U MOMYJIANMIA

OKOJIOTUYECKHE XAPAKTEPUCTUKKA MOnyJsuun. [lomymnsus kak OHonorudeckas



cuctema. Poib HEOJHOPOAHOCTH Cpeibl, (PU3MUECKUX OaphepPOB M OCOOCHHOCTEH
Ouonorud BUAOB B (POPMHPOBAHMM NTPOCTPAHCTBEHHOM CTPYKTYPbl MOMYJISLIANA.
OCHOBHBIE MMOKA3ATENH MOMYJISILHUNA: YUCICHHOCTD, TUIOTHOCTh, BO3PACTHAS W MOJIOBAs
CTPYKTYpPa, PO>KAAEMOCTh, TPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALUSI.

DKOJIOTHYECKAs CTPYKTypa nonyisauud. OLEHKa YUCICHHOCTH MOMYJISALUH.
JluHamuKa nonyiasuMA W €€ peryasuus. BUOTHYECKMi TNOTEHIMal MOMYJISLUH.
MopaenupoBaHue JUHAMUKHA TMOMyJsuud. KpuBbele pOCTa YHMCIEHHOCTH TOIYJISILUM.
KpuBble BbDKMBaHMS. Perynmsnuss YMCIEHHOCTH MOMYJSIUMA:  poJib  (PAKTOPOB,
3aBUCSIIMX U HE 3aBUCAIIMX OT TJIOTHOCTH. DKOJOTMYECKHE CTpaTeruy BUIOB (1- 1 K-
CTPaTEruu).

[Tonsitre 00 3K0I0OTHYECKOH HULIE BUaa. MectooOutanne. MHOroMEpHas MOJIETb
skosormyeckoi HumM JOk.M.  XarumHcoHa. Pa3Mepbl  OKOJIOTMYECKON  HMILIM.
[ToreHumanbHas U peaiM30BaHHAs HULLIM.

Bua kak cuctema nomynsiiuid. Apeaisl BUAOB. BUAbl U X KU3HEHHBIE CTPATETUH.
DKOJIOTHYECKUE 3KBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS U MUIPALMNA >KMBOTHBIX. BHONOrnyeckne WHBazuu
YY>KEPOAHBIX BHJIOB.

JleMoHCTpauun

[Toprpet: [Lx. Y. XaT4nuHCOH.

Tabmuupl W CXeMbl:  «OKOJOTMYECKHE  XAPAKTEPUCTUKHA  MOMYJISLUARY,
«IIpocTpaHCTBEHHAs CTPYKTypa MOnyasiuumny», « Bo3pacTHeie mUpaMuIbl MOMY IS,
«CKOpOCTh 3aCeNieHUs TTOBEPXHOCTH 3EMJIM PA3IUYHBIMUA OpraHuzMamuy, «Mopeib
sKoJoruueckon Humm k. M. XaruuHconay.

OOopynoBanue: repOapuy pacCTCHUMN, KOJIJIEKIUH )KUBOTHBIX.

JladopaTopHast padora «IIprcnocoOnaeHus CEMSH PaCTCHUN K PACCETIEHUIO.

Tema 9. Jkon0orust co00IECTB. IKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opraHu3mMoB. buoneHos u ero crpykrypa. CBs3M  MeEXIy
OpraHu3MamMH B OMOLICHO3E.

OKkocucTema Kak oTKpbiTas cucrema (A. JIx. Tencnm). OyHKIMOHAIBHBIE OJIOKA
OPraHM3MOB B 3KOCHUCTEME. MPOAYLEHTHI, KOHCYMEHTBI, PEAYLEHTHI. Tpoduueckue
ypoBHH. Tpoduueckue nenu u cet. AOMOTHYECKUE OJIOKH 3KOCUCTEM. [10UBBI M UJTI B
3KkocucTeMax. KpyroBopor BEIECTB M MOTOK SHEPTUH B SKOCHCTEME.

OCHOBHBIE MOKA3aTENN HKOCUCTEMBbI. buomacca u mpoayKums. DKOJIOTUYECKUE
NUPAMHAIBL YU CET, OMOMACCHI U SHEPTHH.

Jlunamurka skocucmem. Kamacmpoguueckue nepecmpoiiku. Diykmyayuu.
HampasiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CYKIEecCHH. [lepBUYHBIE U
BTOPAYHBIE CYKLIECCHHM M WX MPUYHHBI. AHTPOIOTCHHBIE BO3JACHCTBHS HA CYKLIECCHH.
KimmmakcHoe cooOuiectBo. buopaznooOpasue W mOJHOTa KPYroBOpPOTa BEIIECTB -
OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoHBbIE 3KOCHUCTEMBI. JKOCUCmEMbl 038D U pex. IKOCUCmeMvl Mopell U



OKeanos. Ixocucmemsvl MyHop, J1ecos, Cmeneti, nyCmuiib.

AHTPONOTEHHBIE 3KOCUCTEMBL. ATPO3KOCUCTEMA. ArpoueHo3. Paznuuus Mexay
AHTPONOTCHHBIMU W MPUPOJHBIMUA 3KOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. ['opoackas (iopa u
¢ayna. CuHaHTpomM3alMs ropojackoil (ayHel. buonormdeckoe W XO3sMCTBEHHOE
3HAQUEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUNA OPraHU3MOB B
3KOCUCTEMAX. Polib KACKAOH020 a¢hhexma u 8UO08-20UPUKAMOPOS (KII0UEEbIX 6UO0B)
8 yuxyuonuposanuu sxocucmem. I1epeHOC SHEPTUU U BEUICCTB MEXKAY CMEKHBIMU
SKOCUCTEMAMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJIAUMA M 3KOCHCTEM B YCIOBHUSX
€CTECTBCHHBIX W AHTPOIIOICHHBIX BO3ACHCTBUM.

Mexanusmvr 8030eiicmeus 3aepssHenuti pasubix Munoe Ha cyoopeanusmMeHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOGHSX, OCHOBbL DKOLOCUHECKO20
HOpMUpPOBAHUs  aHmponoeenno2o  gozoeticmeusi.  METONOJIOTAS ~ MOHUTOPUHTA
€CTECTBEHHBIX U AHTPOMOTEHHBIX SKOCUCTEM.

JleMoHCTpauun

[Toprper: A. JLx. Tencnu.

Tabnuuel U CXEMBI: «CTpyKkTypa OHOLEHO3a», « IKOCHCTEMA
HIMPOKOJIMCTBEHHOTO Jieca», «JKOCHUCTEMA XBOHHOro Jeca», «DyHKIMOHAIBHBIC
IPyNMbl OPraHU3MOB B DKOCHCTEME», «KpPyroBOpoT BEwWECTB B 3KocHcTEMEY, «Llenn
nuTaHus  (MacTOMINHASA, JCTPUTHASA)», «OKOJOrMYeCKas MNUpaMHIa  YHCET,
«JKOJIOTHYECKAss THpaMuaa OUOMacChly, «IKONOTMYECKAs NHpaMuia SHEPTUWy,
«O0pazoBanue Oonora», «llepeuuHas cykueccus», «BoccTtaHoBiieHue neca mocie
nokapa», «2JKOCHCTEMA 03€pa», «ArpoueHos3», «KpyroBopoT BeIECTB M MOTOK
SHEPrUU B arpoueHo3ey, «Ilpumepsl ypOoIKOCUCTEM.

O6opynoBanue: repdapuu pacTCHUM, KOJJIEKIIMM HACEKOMBIX, 4dydesla MTHIl U
3BEPE, repOapur KyJbTYPHBIX M AMKOPACTYLIMX PACTCHHIN, aKBaApUyM KakK MOJEIb
3KOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onucanue ypoo3IKOCHCTEMBDY.

JlaGoparopnass paGora «M3yueHue pa3zHOOOpa3usi MENKUX TMOYBEHHBIX
YJICHUCTOHOTHX B PA3HBIX SKOCUCTEMAX) .

IKCKypcHst «OKCKypCcHsl B THIHYHBIA OMOreoncHo3 (B AyOpaBy, O€pe3HSK,
€JIBHUK, HA CYXOA0JIbHBINA WM TOMMEHHBIN JIYT, 03€p0, O0JI0TO )».

IKCKypcHst «OKCKYpCUsi B arpo3KOCHUCTEMY (Ha TMOJIE WIM B TEIUIAYHOE

XO3SICTBO )».
Tema 10. buocdepa - riodanbHas IKOCHCTEMA
buocdepa - oOmemnanerapHas 000704Yka 3€MJIM, TJ€ CYLIECTBYET WIH

CYIIIECTBOBAJIA *KM3Hb. Pa3BuTHE npeacTaBieHuii o onocdepe B Tpynax 3. 3rocca.
VYuenne B. W. Bepnaackoro o 6uochepe. Obmactu onocdepsl u €€ cocta. Kupoe
BEIIECTBO OMOCPEPBI U €ro (QyHKIIUH.



3aKOHOMEPHOCTU CylIecTBOBaHUsT Ouocdepsl. OcodOeHHOCTH Onochephl Kak
rI00aTbHONW 3KOCHCTEMBL. J[MHaMu4eckoe paBHOBecue B Omocdepe. KpyroBopotsl
BEIIECTB M OMOr€OXMMHUYECKUE LMKIBI (YIVIEPOJa, a30Ta). PUTMUYHOCTE SIBJICHUN B
ounochepe.

3oHanmbHOCTh Onocdepsl. [lonsatrue o 6umome. OCHOBHBIE OMOMBI CYIIW: TYHJpA,
XBOMHBIE Jleca, CMEUIAHHBIE W INUPOKOJIMCTBEHHBIE JIECA, CTENH, CAaBAHHBI, ITyCTHIHM,
TPOMUYECKHUE JIECA, BBICOKOTOpbs. KimMar, pacCTUTENbHBIA U KMBOTHBIA MUP OMOMOB
CYILLH.

Crpykrypa u (pyHKOMS SKMBBIX CHCTEM, OLEHKA UX PECYPCHOrO MOTEHLMANA U
Onoc(hepHBIX PYHKLIMNA.

JleMoHCTpauun

[Toprpetsl: B. . Bepnaackuid, 3. 3rocc.

Tabmuuer m cxembl: «l'eocdeper 3emnm», «KpyroBopor asora B mpupoAe»,
«Kpyroeopor yriepoma B npupoae», «Kpyroopor KUCIOpoAa B MPUPOACY,
«KpyroBopoT Boasl B Ipupoe», « OCHOBHBIE OMOMBI Cylmny, « KnmumaTrudeckue nosca
3emmm», «Tynapa», «Taiiray, «Cmemannbiii jec», «IIIMPOKOJMCTBEHHBIN JIECY,
«Crenby, «CaBanHay, «[lycTbiHsy, « Tponuueckuii necy.

O6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUICKIIUN KUBOTHBIX.

Tema 11. YUestoBek u OKpy:RAWOIIAS cpena

DKOJIOTHYECKHE KPU3UCHI U UX MpU4YrHbl. Bo3aeicTBue yenmoBeka Ha Ouochepy.
3arpsi3HCHHE BO3AYIIHOM cpenbl. OxpaHa BO3QyXa. 3arpsA3HEHUE BOJHOW CPEHBL.
OxpaHa BOAHBIX pecypcoB. PazpymieHune mnousel. OxpaHa IMOYBEHHBIX PECYPCOB.
H3meHneHune kimmara.

AHTpPONIOTEHHOE BO3ACHCTBUE HA PACTUTENBHBIA W KMBOTHBIA MuUp. OxpaHa
PaCTUTENBHOIO U YKUBOTHOTO MHPa. OCHOBHBIEC MPUHLUITBI OXPAHBI MPUPoAbl. KpacHbie
kHATH. Oco00 oxpansiembie ipupoanbie Tepputopun (OOIIT). borannueckue caapl u
300JIOTHYECKUE TTAPKH.

OCHOBHBIE TPHHUMIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA W MPUPOJBI.
PaumoHnaibHOE MPUPOIONONIB30BAHUE W COXPAHEHUE OMOJIOTMYECKOro pazHooOpasus
3emuin. O01IME 3aKOHOMEPHOCTH MIOOATBHBIX SKOJIOTHUECKAX KPU3UCOB. OCOOEHHOCTH
COBPEMEHHOTO KPU3HUCA U Er0 BEPOATHBIEC MOCICACTBUSI.

Pa3BuTne METOI0OB MOHUTOPHHIA PA3BUTHS OMACHBIX TEXHOTECHHBIX MPOLIECCOB.
CucmenmHule UCCIEO08AHUSI NEPEeXo0d K pecypcocoepecarouyeti U KOHKYPEHMOCnOCOOHOT
sHepeemuke.  buonocuueckoe  pasHoobpasue u  buopecypcei.  HayuonanwvHvie
uHgopMayuoHHvle cucmemvl, oobecneyusarouue OOCMyn K uHgopmayuu no CoOCMOostHUIO
omoeibHbX 6UO08 U sKocucmem. JCHOBbL
aKRoOpeabuIumayuu s3Kkocucmem u cnocobos bopevbel ¢ HLUONOBPEICOEHUSIMIUL.
Pexoncmpykyust MOPCKUX U HA3EMHBIX DKOCUCTEM.

JleMoHCTpauun

TaOnuIbl U CXEMBI: «3arpssHeHue aTMOChEPBD?, «3arpsI3HEHUE



ruapocheprl», «3arpsa3HeHue nouBel», «l lapHUKOBBIH 3P PekTy, «OCco00 OXpaHseMbIe
NPUPOJIHBIE TEPPUTOPUNY, «MOJENN YIIPABIASIEMOTO MAPAY.
O6opynoBanue: Gpotorpadguu OXpaHIEMbIX PACTCHUM U )KUBOTHBIX KpacHOH KHUTH
Poccuiickoii denepannn, KpacHOW KHATHA pErMoHa.



HJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BUOJIOT'MN HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

OI'OC  COO ycraHaBnuBacT TpeOOBaHUS K  Pe3yJabTaTaM  OCBOCHHS
o0yJaromuMucs MNporpaMM — cpeaHero  oOmero  oOpa3oBaHUs:  JIUMYHOCTHBIE,
METANPEAMETHBIE U TPEAMETHBIE.

B cTpykType AMYHOCTHBIX PE3yJbTATOB OCBOCHHS MPOTrpamMMbl MO OHOIOTHH
BBIICTIEHBl CJICAYIOMIME COCTABIISIOIIME. OCO3HAHWE OOYYArOUIUMHUCS POCCHICKOM
IPAKIAHCKONA MACHTHYHOCTH - TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH H
CaMOONPENEIICHUIO, Haludue Momusayuu K 0Oy4eHUIO OWOIIOTHH, yeleHanpasieHnoe
paseumue BHYTPEHHHX YOESXKICHUIN JIMYHOCTH HA OCHOBE KITFOUEBBIX LEHHOCTEH W
VUCTOPUYECKUX TPAIMLMA PA3BUTUS OWOJIOTMYECKOTO 3HAHWS, 2OMOGHOCHb U
cnocobrnocmes 00yYarOIUXCsl PYKOBOJICTBOBATHCS B CBOEH NEATENBHOCTH LIEHHOCTHO-
CMBICTIOBBIMM YCTAHOBKAMH, NPHUCYLIMMH CUCTEME OWOJIOTHYECKOTO OOpa3oBaHMs,
HAIu4ue NpasoCco3HAHUs YKOJIOTUUYECKON KYJIBTYPbI, CHOCOOHOCMU cmasums LETA 1
CTPOUTD YKU3HECHHBIC TIIAHBI.

JIMYHOCTHBIE PE3YJBTATBl OCBOCHWS MPOrPaMMBbI MO OMOJIOTMU AOCTUTAKOTCS B
€AMHCTBE Yy4YeOHOW M  BOCIMTATENIBHON  NEATENBHOCTH B  COOTBETCTBHH €
TPAAULIMOHHBIMUA POCCHMCKUMHU COLMOKYJIBTY PHBIMU, MCTOPUYECKHUMH M JIyXOBHO-
HPABCTBEHHBIMU [ICHHOCTSIMHM, NPHHATBIMU B OOIIECTBE MPaBWIAMH W HOPMAaMH
NOBEACHUS W CHOCOOCTBYKOT MPOLECCAM CAMOIMO3HAHUS, CAMOBOCHHMTAHHS W
CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEHN MO3ULUU JIMYHOCTH, TATPUOTU3MA U YBAKEHUS K
3aKOHY M NPABOINOPSAAKY, YEIOBEKY TPyda W CTApIIEMY IOKOJICHWI), B3aMMHOIO
YBOKECHHsI, OCPEKHOr0 OTHOUICHHS K KYJIbTYPHOMY HACIECAWIO M TPATULMUSAM
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoii denepauuu, NpUpoac U OKPYKAKOLICH
cpene.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHMs YueOHOro mnpeamera «buosorusy
JOJOKHBI OTPaKaTh TOTOBHOCTh M CHOCOOHOCTH OOYYArOIMXCs PYKOBOJCTBOBATHCS
c(hOPMUPOBAHHONH BHYTPCHHEH MO3WUIMENH JMYHOCTH, CHCTEMOW I[IEHHOCTHBIX
OpUECHTALIWIA,  TMO3UTHBHBIX  BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYHOLIMAX
TPaJULIMOHHBIM LEHHOCTIM POCCHICKOrO OOIIECTBA, PACIUIMPEHUE )KU3HEHHOTO OTBITA
M ONbITa JACATEIBHOCTA B IMPOLECCE peanu3alMyd OCHOBHBIX — HAINPABJICHUM
BOCITUTATEIIbHON EATEILHOCTH, B TOM YUCIIE B YACTH:

1) rpamaancKoro BOCIMTAHHS:

Cc()OPMUPOBAHHOCTh TPAKIAHCKON MO3MIMK OOYYaKOIIErocs KaK aKTUBHOTO W
OTBETCTBEHHOT'0 YJIEHA POCCUHCKOTO OOIECTRA,

OCO3HAHWE CBOMX KOHCTUTYLMOHHBIX NIPaB U 00s3aHHOCTEH, YBAKCHHUE 3aKOHA U
MPaBONOPAIKA,

TFOTOBHOCTb K COBMECTHOW TBOPYECKOH NEATENBHOCTH MPU CO3JAAHUU yUECOHBIX



MPOEKTOB, PEIIEHUH YUCOHBIX U MO3HABATENBHBIX 33]a4, BBINOTHEHUH OMOJIOTMYECKIX
JKCIIEPUMEHTOB;

COCOOHOCTh OMPENECATh COOCTBCHHYIO MO3UIIUIO MO OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM YKU3HU U OOBSICHITH €€,

YMEHUE YYHUTHIBATb B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJCH C pa3HbIMH YOEXKIACHUSIMHU, KYJBTYPHBIMU ILEHHOCTSAMH H
COLMAJIBHBIM ITOJI0YKEHUEM

TOTOBHOCTb K COTPYAHHYECTBY B MPOLIECCE COBMECTHOTO BBITIOJTHEHHS YUECOHBIX,
[T03HABATEIIbHBIX U UCCIIE0BATENbCKUX 3a/1a4, YBAKUATEIIBHOIO OTHOIIEHUS K MHEHHIO
OMITIOHEHTOB MPH 00CYACHUU CIIOPHBIX BOMPOCOB OMOJIOTMYECKOTO CONEPIKAHNUS,

FOTOBHOCTH K TYMAHUTAPHON W BOJIOHTEPCKOM ACATEIBHOCTH,

2) NATPHOTHYECKOIr0 BOCTIMTAHHS:

c(hOPMHUPOBAHHOCTh POCCUICKOM TPaKIaHCKON UACHTUYHOCTH,
[MaTPUOTU3MA, YBAKEHUS K CBOEMY HAPOAY, YyBCTBA OTBETCTBEHHOCTH nepea PoIMHOM,
TOPAOCTH 3a CBOW Kpaid, CBOXO POIMHY, CBO# SI3BIK U KYJIBTYPY, NPOLJIOE U HACTOSALLIEE
MHOTOHAIMOHAIBHOI0 Hapoaa Pocenn,

[IEHHOCTHOE OTHOLIECHWE K MPUPOJHOMY HACIEIWIO W NaMIATHUKAM TPUPOJIBI,
NOCTHIKEHUAM Poccuu B HaAyKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY IE;

CHOCOOHOCTh OLEHUBATH BKJIAJL POCCUMCKMX YUEHBIX B CTAHOBIICHUE W PA3BUTHE
OMOJI0TUN, TOHUMAHUS 3HAYCHUSI OUOJIOTUY B TTO3HAHWW 3aKOHOB MPHUPOJBI, B KU3HU
YeJIOBEKA U COBPEMEHHOTO OOIIECTBA,;

uaciHas yOeKAEHHOCTb, TOTOBHOCTb K CIY>KCHHMIO W 3ammre OTeyecTBa,
OTBETCTBEHHOCTb 32 €r0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

O0CO3HAHME IYXOBHBIX LIEHHOCTEN POCCUICKOro HApoOaa,

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STHYECKOTO MOBECHUS,

CHOCOOHOCTh OLICHWMBATH CUTYALMIO M TMPUHUMATh OCO3HAHHBIC PEIICHWUS,
OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJA B MOCTPOEHUE YCTOWUMBOrO Oy AyIIETO;

OTBETCTBEHHOE OTHOLICHWE K CBOMM POAMTENAM, CO3JAHUI0 CEMBHA HA OCHOBE
OCO3HAHHOI'O MPUHATHS LIEHHOCTEW CEMEWHOM >KU3HU B COOTBETCTBUH C TPAIULUAMHA
HapooB Poccuu;

4) 3CTETHYECKOrO0 BOCTINTAHUSA:

ACTETHMYECKOE OTHOLIEHWE K MHPY, BKJIKOYas JSCTETHKY ObITa, HAYYHOTO H
TEXHUYECKOrO TBOPYECTBA, CIIOPTA, TPYAA, OOLIECTBCHHBIX OTHOLICHHUIA;

[TOHUMAHUE SMOLMOHAIIBHOTO BO3AECUCTBHS JKUBOI IPUPOIBI U €€ LIEHHOCTH,

FOTOBHOCTb K CAMOBBIPOKEHUIO B pa3HBIX BUIAX WCKYCCTBA, CTPEMIICHHE
[POSIBIIATH KAYECTBA TBOPUYECKON JINYHOCTH,



S) ¢usnyeckoro BoOCHUTAHMA, (POPMHPOBAHHA KYJBTYPbl 3A0POBbS H
IMOLHOHAJIBHOIO 0J1ar0nOIyYH:

MOHUMAHUE W pean3als 3J0poBOro u 0e30macHoro odpasa >KU3Hu (3J0pOBOE
NUTaHKWE, COOMIOACHUE THTMEHUYECKUX MPABWI U HOPM, COQTAHCUPOBAHHBIA PEKUAM
3aHSTHIA M OTIBIXA, PETYJIIpHast (PU3HUECKas aKTUBHOCTB ), OEPEKHOTO, OTBETCTBEHHOTO
YU KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PM3MUECKOMY U MCUXHUYECKOMY
310POBBIO;

MOHUMAHUE LUEHHOCTH MPABUII UHAUBUILY AJTbHOTO 1 KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYALMsIX, YTPOXKAIOUINX 3J0POBBIO U SKH3HH JIFOJEH;

OCO3HAHWE TMOCJECACTBAA W HENPHUATHS BPEOHBIX MPUBBIYEK (YMOTPEOICHUs
AJIKOTOJIs1, HAPKOTHKOB, KYPEHUS ),

6) TPyZ0BOTrO BOCIIMTAHUSL:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAacTEPCTBA, TPYI0TO0HE;

FOTOBHOCTh K AaKTHUBHOW JEATEIIBHOCTH TEXHOJOTHYECKON W COLUAIBHON
HAMPABJIEHHOCTH, CHOCOOHOCTh WHULMUPOBATH, IUIAHUPOBATH W CAMOCTOSTEIBHO
BBITNIOJIHATH TAKYHO JAESATEIBHOCTD,

MHTEPEC K Pa3MyHbIM cdepam MNpoPeCCHOHATBHON NEATEIBHOCTH, YMEHHE
COBEPIIATH OCO3HAHHBINA BLIOOP Oyaymiei mpodeccun U peasn30BbIBaTH COOCTBEHHBIC
YKU3HECHHBIC TUJIAHBbL,

TOTOBHOCTb M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPAa30BaHUIO HA MPOTSHKEHUH
BCEH JKU3HU,

7) 3K0JOrH4eCKOro BOCIUTAHUSA:

AKOJIOTHYECKH LENECO00Pa3HOE OTHOLIEHUE K TPUPOJIE KaK HCTOUYHUKY SKM3HU HA
3emie, OCHOBE €€ CyIICCTBOBAHUS,

NOBBILICHUE YPOBHA  DKOJIOTMYECKOHW  KyJBTYPBl. OPHOOPETEHUE  OMbITA
MIJIAHUPOBAHMS TOCTYIIKOB M OLEHKH MX BO3MOXKHBIX TOCIICICTBUN Ul OKPY KAFOIICH
Cpensl,

OCO3HAaHWE TJIOOATBPHOTO XapakTEpa SKOJOTMYECKMX MNpoOieM M myTed uX
pELICHNS,

CHOCOOHOCTh MCIOJIB30BATh MPUOOPETAEMBIE MPU M3YUYEHUHM OMOJIOTUM 3HAHHS U
YMEHHS MTPU PELLICHUN TPOOIJIEM, CBSI3aHHBIX C PALMOHAIbHBIM MPUPOIOIIOIB30BAHHEM
(coOnroneHne TpaBWJI TMOBEACHWS B TPUPOAC, HAMPABICHHBIX HAa COXPAHCHUE
PaBHOBECHS B SKOCUCTEMAX, OXPaHy BHJIOB, SKOCUCTEM, OMOCHEPHI);

AKTUBHOE HETPUATHE NCUCTBHUI, NMPUHOCAIIUX BPEN OKPY’KAIOIIEW ITPUPOIHON
Cpele, YMEHUE NPOrHO3MPOBATh HEONArOMPUATHBIC 3KOJOTMYECKHE TOCIEICTBUS
MPEANPUHAMAEMBIX AEHCTBUNA U IIPEAOTBPAILIATH UX;

HATUYME PA3BUTOTO JKOJOTMYECKOTO MBILIIEHUS, SKOJOTUYECKON KYJIBTYPHI,
OmbITa NEATENBHOCTH 3KOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATECSI WMMH B IIO3HABATEIBHOW, KOMMYHUKATHBHOWM W COLHAJIBHON
MPAKTUKE, TOTOBHOCTA K YYaCTUIO B NPAKTUYECCKON NEATEIIBHOCTH 3KOJIOTMYECKOM



HaMPABJICHHOCTH,

8) HeHHOCTH HAYYHOT O MO3HAHMS:

Cc()OPMUPOBAHHOCT ~ MHPOBO33PEHHS,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKM W OOIIECTBEHHONW NPAKTHKW, OCHOBAHHOIO HA UAJIOTe
KYJbTYP, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YMTATENIbCKOH KyJbTYpPhl Kak CpEACTBA
B3aMMOJECHCTBHS MEKIY JTHOABMH A MO3HAHUS MUPA,

NOHUMAHUE CHeUpUKH OWOJIOTMM KAaK HayKW, OCO3HaHUs €€ poJid B
(OPMUPOBAHMM PALMOHAILHOTO HAYYHOIO MBILIUIEHUS, CO3JaHUM LIEJTOCTHOIO
NPEICTABICHUS 00 OKPYXarolleM MHPE KAaK O €JWHCTBE MPUPOABI, YEJOBEKA M
oOumiecTBa, B TO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHHHM TpoodieM
COXPAHEHUSI TPUPOTHOTO PABHOBECHS,

yOCSKAEHHOCTh B 3HAYMMOCTH OMOJIOTUM JUISI COBPEMEHHOW IMBUIIA3ALNH:
00ecnevYeHnss HOBOTO YPOBHS Pa3BUTUS MEIULMUHBI, CO3JAAHHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIOCOOHBIX pelIaTh PECYPCHBIC MPOOIEMBl PA3BUTHUSL YEIIOBEYECTBA,
NOKWCKa MyTed BbIXOAAa M3 TIOOATBHBIX SKOJIOTMYECKHX MPOOIeEM M 00ECIECUCHHS
NepPexo/ia K yCTOMUYMBOMY Pa3BUTHIO, PALMOHATIBHOMY HMCHOJIB30BAHUIO MPUPOAHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB YKU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUH OMOJIOTMYECKAX 3HAHWH B LEIISAX MOBBIIICHUS
o0Eel KyJbTYphl, E€CTECTBEHHO-HAYYHOH TIPAMOTHOCTH, KaK COCTABHOW 4YacTH
(YHKIMOHATBHOH TPaMOTHOCTH OOydarommxcs, (OPMUPYEMOH TPH MU3YUYECHUHU
OMOJIOTHH,

NOHMMAHWE CYIIHOCTH METOJOB TO3HAHMS, HCIOJIB3YEMBIX B ECTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCMOJIB30BaTh MOJyYaeMbIe 3HAHUS JUISl AHAIHM3A U OOBSICHCHUS
SBJICHUH OKPY’KAIOLIEr0 MUPA M MPOUCXOIAIMX B HEM W3MCHCHUH, YMEHUE NIENATh
00OCHOBAHHBIEC 3AKIIOYECHUS HAa OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C
LENBIO MOTYYEHHS TOCTOBEPHBIX BBIBOOB;

CHOCOOHOCTh  CAMOCTOSTENBHO HCHOJB30BaTh OHOJIOTMYECKHE 3HAHWAS JUIS
peteHust TpoOJIEM B PEATIbHBIX JKU3HEHHBIX CUTY ALUSX;

OCO3HAHWE UEHHOCTM HAYYHOW JEATEIIbHOCTH, TOTOBHOCTh OCYLICCTBIISATH
NPOEKTHYIO U UCCIEA0BATENBCKY IO ACATENBHOCTD UHAWBHY AJIbHO U B TPYTIIE,

TOTOBHOCTb M CHOCOOHOCTB K HEMPEPHIBHOMY 00Pa30BaHUIO U CAaMOOOPA30BAHHIO,
K AKTUBHOMY TMOJTyYECHUIO HOBBIX 3HAHHWIA IO OMOJIOTUU B COOTBETCTBUY C YKU3HEHHBIMHU

NOTPEOHOCTAMM.
METAIIPEJMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIE pe3yabTarbl OCBOEHMS y4yeOHOro mnpeamera «buomorusy
BKJIFOYAKOT. 3HAYMMBIE Ul POPMHUPOBAHUS MUPOBO33PEHUS O0YUAIOLINXCS
MEXAMCUUIUIMHAPHBIE  (MEKIPEAMETHBIE) OOIICHAYYHbIE TMOHATHS, OTPAKAKOIINE
LEIOCTHOCTh HAYyYHOM KapTWHbI MHpa W cOoeuuuKy METOJOB [O3HAHWS,



UCMOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX (BEIIECTBO, SHEPrUsl, SIBICHUE, MPOILECC,
CUCTEMA, HAy4HbI (PAKT, NMPUHLMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
WCCIICIOBAHNE, HAONIOACHHUE, U3MEPEHHUE, SKCIIEPUMEHT W JAPYTHE), YHUBEPCATbHBIC
y4eOHble  JCWCTBHSA  (TTO3HABATCIBHBIE, KOMMYHUKATUBHBIC,  PErYJSTHUBHBIC),
obOecneunBarone (HopMUpoBaHUE (HYHKIHUOHAIBHOW TPAMOTHOCTH W COLMANBHON
KOMIIETEHIIMK 00y YarOIIKUXCs; CHOCOOHOCTh 00YyYarOMIMXCsl UCIOJIb30BATh
OCBOCHHBIC MEXK AU CUUTUTMHAPHBIE,

MUPOBO33PECHUYECKUE 3HAHUS U YHUBEPCATIbHBIC YUCOHbIE ACHCTBHS B MO3HABATEIBHOM
Y COLMAIBHOM MPAKTHUKE.

B pesyabrare nzydyeHusi OMOJIOrMM HA YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHus y
oOyyvatomierocss OyayT C(OPMUPOBAHBI MO3HABATCIIBHBIE YHHUBEPCAIBHBIE YUCOHBIC
JNEUCTBHS, KOMMYHHKATUBHBIC YHHUBEPCAIbHbIE yUE€OHBIC ACWCTBHSA, PETYJISTUBHBIC
YHUBEPCATBHBIC YUECOHBIE ICHCTBUS, COBMECTHAS ACATEIILHOCTb.

MeTtanpeaMETHBIE  PE3YJIbTaThl  OCBOEHUST MNPOrpPaMMbl  CPEOHETO  OOIIETO
00pa3oBaHusl TOJDKHBI OTPAXKATh:

OBiageHne yHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH e CTBUSIMU:

9) 6a3zoBble JJOrHYECKHE NI CTBUS:

CaMOCTOSTENIbHO (POPMYITUPOBATH U aKTYaTU3UPOBATh MPOOJIEMY, paCCMaTPUBATh
¢€ BCCCTOPOHHC;

MCIOJIb30BaTh PU OCBOCHUM 3HAHWI MPUEMBI JIOTHYECKOTO MBILJICHUS (aHAIN3A,
CUHTE3a, CpaBHEHMs, Kinaccupukanmu, O0OOOIIECHUS), PaCKphIBaTb  CMBICI
OMOJIOTMYECKHX MOHATHH (BBLACTATH MX XAPAKTEPHBIE MPU3HAKH, YCTAHABIMBATE CBA3U
C IPYyTUMU TIOHSITUSIMH );

ONMPEACTATh LENW ACITETBbHOCTH, 3aJaBas MApaMETPbl M KPUTEPHH UX
JOCTUKEHHSI, COOTHOCHTD PE3YJIbTATHI ACSITETBHOCTH C TIOCTABJICHHBIMU LIEJISIMU,

UCIOJIb30BaTh OMOJIOTMYECKUE TOHATHS s OOBACHEHUS (PAKTOB M SIBICHUIA
JKUBOM MPUPOLBI;

CTPOMTH JIOTUUECKUE PACCYKICHUS (MHIYKTUBHBIE, IEAYKTHBHBIE, IO AHAJIOTHH ),
BBISIBJISITh  3aKOHOMEPHOCTH M MPOTHBOPEYMS] B PACCMATPUBAEMBIX SIBJICHUSX,
(OopMyJIMPOBATH BBIBOJIbI M 3AKITFOUYCHUS,

NPUMEHSTh CXEMHO-MOJEIBHBIE CPEACTBA MJISl MPEACTABIICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOLICHUI B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTAX, a TAKKE MPOTUBOPEUMI
Pa3HOr0 POJIa, BHISBIICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX,

pa3palaTeiBaTh TJIAH PEIICHUsT NPOOJEMBI € YYETOM aHAJIA3a WMEKOLIUXCS
MaTEPHATIBHBIX U HEMATEPHAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBHE PE3YJIHLTATOB
LENSIM, OLICHUBATh PUCKU NOCTEACTBHNA JEATEIbHOCTH,

KOOPAMHUPOBATH W BBINOJHATE pa0OTy B YCJIOBUSAX PEAIBHOIO, BAPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS,

Pa3BUBATH KPEATUBHOE MBILIJICHUE TPU PEIICHAN KU3HEHHBIX MPOOIIEM.



10)0a3oBbIe HCCIEA0BATE/IbCKUE NCHCTBHUS:

BIIAJCTh HABBIKAMHM YYEOHO-HCCIIEA0BATENILCKOW M TMPOEKTHOH NEATEIBHOCTH,
HABBIKAMU Pa3pelicHus MpoOiIeM, CHOCOOHOCTHEO M TOTOBHOCTBEO K CAMOCTOSITEIIBHOMY
NOMCKY METOJOB PEIICHUs MPAKTHYECKUX 3a/1a4, NTPUMEHECHUIO PA3JIMYHBIX METOJ0OB
NO3HAHUS,

UCIOJIb30BaTh PA3IMYHBIE BUIbBI ACATEILHOCTA MO MOJYYEHUIO HOBOTO 3HAHMS,
€ro MHTEpOpETalny, MPeoOPa30BAHUIO U MPUMEHEHUIO B YUEOHBIX CUTYALHIX, B TOM
YUCJIE TPUA CO3AAHAN YUECOHBIX W COLMATIBHBIX TPOEKTOB,;

(opMUPOBATh HAYUYHBIA THUN MBIUICHUS, BIAACTh HAYYHOW TEPMHHOJIOTHEH,
KITFOUEBBIMH MMOHATUSAMHA U METOIAMU,

CTaBUTh M (OPMYJMpPOBaTh COOCTBEHHBIE 3aJa4d B  00pa30BaTENbHOM
JESATENBHOCTH W KU3HEHHBIX CHTYALHSIX;

BBISIBJISITh TPAUYMHHO-CJICICTBEHHBIC CBSI3U M AKTYAJIM3UPOBATH 3a]1a4y, BBIIBUTATh
TUNOTE3Y €€ PEIICHHUS, HAXOIUTh APTYMEHTHI 1Sl JOKA3aTEIbCTBA CBOUX YTBEPKIACHMIA,
3a/1aBaTh NapaMeTPhl U KPUTEPUU PELICHHUS,

AHAJIM3UPOBATH TOJYUYEHHBIC B XOJE PEIICHUS 3aa4l PE3YJIbTaThl, KpUTHUECKA
OLICHMBAThH WX TIOCTOBEPHOCTD, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OLEHKY HOBBIM CUTYalUsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT,

OCYILECTBIISATh LEJICHAMPABJICHHBI TMOUCK TMEPEHOCAa CPEICTB M CHOCOOOB
JEACTBUS B MPO(ECCHOHAIIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHWS B TO3HABATCIIBHYI0 M MPAKTHYECKYH) OOJaCTH
YKU3HEEATEIbHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEM;

BBIJIBUTAaTh HOBBIC WJCW, MpEAjaratb OPUTHHAIBHBIE MOAXOIAbl M PELICHMUS,
CTaBUTh MPOOIEMBI ¥ 337a49H, JONYCKAIOIIAE alTbTCPHATUBHBIC PEILICHUSI.

11) paGora ¢ uapopmanmeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHMKAX WH(pOpPMALMU (TEKCTE y4eOHOro
nocoOMsl, HAy4YHO-MONYJSIPHOW  JTeparype, OHOJOTMYECKHX  CIIOBapIX W
CIPABOYHMKAX, KOMIBIOTEPHBIX Oa3ax [aHHbIX, B VIHTEpHETE), aHanM3upoBaTh
WH(OPMALMIO PA3IMYHbBIX BAJIOB M (POPM MPEACTABICHUS, KPUTHUECCKH OLEHUBATh €€
JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTD,

(opMyJIMPOBATH 3aPOCHI U MPUMEHSTH PA3IIMYHBIC METOBI PU MOUCKE U 0TOOPE
Onojornueckoi nHpopMaIu, HeOOXOUMOM JIJIs1 BEITIOJTHEHUS yYEOHbIX 3a/1a4;

npuoOpeTaTy  ONBIT — MCMOJIB30BaHHUS — WH(OPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI, COBEPLICHCTBOBATH KYJIBTYPY AKTHUBHOTO HWCHOJB30BAHUS PA3IMUYHBIX
MOMCKOBBIX CHCTEM,

CaMOCTOSITEJIbHO ~ BBIOMparb  ONTUMAIBHYIO  (OpMy  TPEICTaBICHHS
Ononornveckoil MHGpopmManuu (cxemsbl, rpaduKh, auarpaMmmsl, TaOMULBI, PUCYHKH U

Jpyroe);
UCIOJIb30BATh HAYYHBIH SI3bIK B KAYECTBE CPEACTBA MIPUA pad0OTE ¢ OMOJIOTHYECKOM



uH(pOopMaALKEH: NPUMEHSTh XUMHYECKHE, (PU3HUECKUE U
MAaTEMaTUYECKAE 3HAKH W CHMBOJBL, (OpMyJibl, aObOpeBUATYpPy, HOMEHKIATYpY,
MCIOJIb30BaTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH,

BIIAJICTh HABBIKAMW PACMO3HABAHMS M 3alIMThl MH(POPMALUK, HHPOPMALIMOHHOM
0€30MaCHOCTH TUYHOCTH.

OBiageHne yHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMM:

1) oOmenmne:

OCYILIECTBIISITh KOMMYHHKAIIMA BO BCEX Cepax >KU3HU, AKTHBHO y4aCTBOBAThH B
JMAJIOTE WU JIMCKYCCUU IO CYIIECTBY 0OCYKAAaeMOM TEMbI (YMEHUE 331aBATh BOMPOCHI,
BBICKA3bIBAaTh CY)KICHUS OTHOCHTEIILHO BBINIOJIHCHUS MPEATAracMoil  3a1ayd,
YUYHUTBIBATh HHTEPECH M COTTACOBAHHOCTD MO3WLMH APYTUX YYACTHUKOB AWAJIOra WiH
JIMCKYCCHN ),

pacro3HaBaTh HEBEpOAlNbHBIE CpeACTBA OOLICHWS, TMOHWUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYyalUil, YMETh
CMSITYaTh KOH(IMKTB U BECTH MEPETOBOPBHI,

BIAJACTh PA3IUYHBIMK Croco0amMu OOLIEHUS W B3aWUMOJCHCTBHS, TMOHUMATh
HAMEPEHUS APYTUX JIFOACH, TPOSBIATh YBAKUTEIIBHOEC OTHOIIECHUE K COOCCEHUKY U B
KOPPEKTHOH opme GOopMyTUpOBaTh CBOM BO3PAKECHHS,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPENICTB.

2) coBMeCTHasl AeSITeJIbHOCTD:

NOHMMATh M HCIOJIb30BATh NPEUMYIIECTBA KOMAHAHONM W WHIWBHIYTbHOM
paboThl MpU PEHICHUH OMOJOTMYECKONH MpoOsiemMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS FPYNNOBBIX (POPM B3aUMOCHCTBUS NPH PEIICHUH YUeOHOH 33124,

BBIOMpATh TEMATHKY M METOABl COBMECTHBIX ACHCTBHIA € YYETOM OOIMX
WHTEPECOB M BO3MOYKHOCTEH KKIOT0 WIEHA KOJUICKTHBA,

OPUHAMATh  UEIA  COBMECTHOM  JACATEIBHOCTH,  OPraHW30BBIBATH W
KOOPAMHHUPOBATH JEUCTBUA MO €€ JOCTH)KEHHWIO. COCTABIIATH IUIAH JICHCTBHIA,
pacrpenenaTh pPOJMM ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXAATh PE3YJbTaThI
COBMECTHOM paboTHI,

OLICHMBATh KAa4€CTBO CBOCTO BKJIAAA M K&KJIOT0 yYaCTHUKA KOMAHJbl B OOUIMNA
PE3YJIBTAT MO pa3padOTaHHBIM KPUTEPHSIM,

npeiaratb  HOBBIE TMPOEKTHI, OLICHWBAaTh WACH C TO3MIMA HOBHU3HBI,
OPUTHHAJILHOCTH, TPAKTHYECKOH 3HAUMMOCTH,

OCYILECTBIISATH MO3UTUBHOE CTPATETMUYECKOE MOBEACHHUE B PA3JIMUHBIX CUTYalUsX,
NPOSIBIISATE TBOPYECTBO U BOOOPAKEHHE, OBITH MHUIIMATUBHBIM.

OBnageHne YHUBEPCAJIbHBIMH Pery/IsiTHBHBIMH 1CHiCTBHSAIMH:

12)camoopranu3anmsi:

MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUTSl BBISIBIICHUS MPOOJIEM M MX PELICHUS B
YKU3HEHHBIX U YYEOHBIX CUTYalMsIX;



BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUHN LIETIEBBIC U CMBICTIOBBIC YCTAHOBKH
B CBOMX JENWCTBUAX U MOCTYIIKAX MO OTHOLIEHUIO K YKUBOM PUPOJIE, CBOEMY 310POBLIO
Y 3JI0POBBIO OKPYIKAFOLINX;

CaMOCTOATENIBHO OCYIIECTBIATH IMO3HABATENIBHY JEATEIIBHOCTh, BBIABIATH
npoOeMbl, CTaBUTh W (HOPMYJIMPOBATH COOCTBEHHBIC 3aJaud B 0O0pa3oBaTEIbLHOM
NEATENBHOCTH U )KU3HEHHBIX CUTYaLUsAX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHUS TPOOJEMBI ¢ YUETOM HUMEKOIIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W TPEANOYTCHMIA;

JaBaTh OLICHKY HOBBIM CUTYaLMAM;

pacupsITh paMKA y4€OHOTO MPEIMETA HAa OCHOBE JIMYHBIX MPEANOUTECHUH;

JIeNlaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pELICHHAE;

OLICHUBATh MPHOOPETEHHBIN OMBIT,

cnocoOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHHUIO IIMPOKON SPYAMLMA B Pa3HbBIX
0o0nacTsIxX 3HAaHWI, MOCTOSHHO TMOBBIMIATE CBOW OOpPA30BATENIbHBIA W KyJIBTYPHBIA
YPOBEHE.

13) caMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalUsM, BHOCHTb KOPPEKTUBBI B JEATEIILHOCT,
OLICHUBATH COOTBETCTBUE PE3YIILTATOB LEIIIM;

BJIAJICTh HABBIKAMM TO3HABATEIBHON PE(PIEKCHM KaKk OCO3HAHWSI COBEPLIACMBIX
JEUCTBAN U MBICIIMTEIBHBIX TPOLIECCOB, X PE3YJILTATOB U OCHOBAHMIA, UCIIOIB30BATh
npUEMBI pe(pIeKCcru Mt OLICHKU CHTYallMK, BEIOOPA BEPHOTO PEIICHUS,

YMETh OLIEHUBATH PUCKU U CBOEBPEMEHHO IPUHUMATD PEIICHUS 110 UX CHIKEHUIO,

[PUHAMATb MOTHBBI W apryMEHThl JPYyIMX [PU aHauu3e pe3yJbTaroB
NEATENBHOCTH,

14) npunsTHE Ce0s1 M APYTHX:

OPUHAMATH ce0sl, MTOHMMAas CBOM HEJAOCTATKH U TOCTOMHCTBA,

[PUHAMATL MOTHBBI W apryMEHThl JpPYyIMX [PU aHajlu3e pe3yJbTaroB
NEATENBHOCTH,

IIPA3HABATH CBOE MPABO M MIPABO APYIMX HA OMIMOKH,

pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C TIO3ULAH JPYTOro YE€IOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIC  pe3ynbTaThl  OCBOCHUS  COACp)KaHMS Yy4eOHOTO TpeaMeTa
«buonorusy» Ha yrnmyOaEéHHOM YPOBHE OPUEHTHUPOBAHBI Ha oOecTeueHre MPOPUIBHOTO
oOydenusi oOydarommxcs Ounosiornd. OHHM BKJIKOYAKOT: CHENU(PUUECCKUE 1JIT OMOJIOTUN
HAy4YHbIC 3HAHWS, YMEHUS W CIMOCOOBI JACHCTBHUI MO OCBOCHWIO, MHTEPIPETALUN M
npeoOpa30BaHMI0 3HAHMM, BUABI JEATEIBHOCTH IO TMOJYYCHUIO HOBBIX 3HAHWN M WX
NPUMEHCHUIO B PA3IMYHBIX YUEOHBIX, 4 TAK)KE B PeaIbHBIX JKU3HEHHBIX CHTYaIHsX.
[TpeaMeTHBIC pe3yIbTaThl MPEACTABACHBI TIO TOAM M3YUEHUSI.



[TpenMeTHbIe pe3yabTaThl 0CBOCHHS YUeOHOTO npeaMera «bruonorus» B 10 Knacce
JOJKHBI OTPaYKaTh:

c()OPMUPOBAHHOCTH 3HAHWUH O MECTE U PO OMOJIOTMH B CUCTEME ECTECTBEHHBIX
HayK, B (JOPMUPOBAHUMN €CTECTBEHHO-HAYYHOW KapTHHBI MHPA, B MO3HAHWUW 3aKOHOB
OPUPOABI M PEUHICHHH MPOOJIEM PalMOHAIBHOTO MPUPOAONOIB30BAHUS, O BKIAJIE
POCCUICKUX M 3apyOEKHBIX YUEHBIX B PA3BUTHE OMOJIOTHH;

BJIAJICHUE  CUCTEMOH  OWOJIOTMYECKMX  3HAHWMA, KOTOpas  BKJIOYACT:
OCHOBOIOJIAraroIue OMOJOTUYECKUE TEPMHUHBI U MOHATHS (KU3Hb, KJIETKA, OPraHu3M,
META00IM3M, TOMEOCTA3, CAMOPETYJIALMS, CAMOBOCIPOU3BEACHUE, HACTIEICTBEHHOCTb,
WU3MEHUYMBOCTb, POCT W PA3BHUTHE), OMOJIOTMYECKHE Teopur (KiaeTouHas Teopus T.
[MIBanna, M. Illnekinena, P. Bupxosa, XpOMOCOMHas TE€OpUs HACIEACTBEHHOCTU T.
Moprana), yuenus (H. V1. BaBunoBa - 0 1ieHTpax MHOrooOpasus U MPOUCXOXKACHUS
KYJbTYPHBIX PACTCHMI1), 3aKOHBI (€IMHOOOpa3us MOTOMKOB MEPBOr0 MOKOJICHHS,
pPacIlCIUICHUs, YKUCTOTHI TaMeT, HE3aBHCHMMOro HacienoBanus [ Mennens,
TOMOJIOTUYECKUX PsIOB B HACICACTBEHHOHW wm3MeHumBocTH H. WM. Basuiosa),
NPUHLAIBI (KOMIIJIEMEHTAPHOCTH ),

BIIQJCHUEC OCHOBHBIMM METOJAMH HAYYHOTO TIO3HAHWS, WCIOIb3yEMBIX B
OMOJIOTMYECKUX  MCCICAOBAHUIX O KMBBIX OOBEKTOB (ONMHMCAHWE, W3MEPECHHE,
HaOJIIOICHUE, DKCIICPUMEHT ),

YMEHHE BBIICIATh CYLIECTBEHHBIE MPHU3HAKW. BHPYCOB, KIECTOK MPOKApUOT W
3YKapHOT, OJHOKIIETOUYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, B TOM 4ucie OakTepHid,
rpuOOB, pPacTCHWH, >KMUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPraHOB M CHCTEM OPraHOB
PacTECHUi, KUBOTHBIX, YEIOBEKA, MPOLECCOB KU3HEACITEILHOCTH, MPOTECKAKOIINX B
OpraHM3Max PACTECHUH, KUBOTHBIX W YEIOBEKA, OMOJOTMYECKUX MPOLECCOB. OOMEHA
BEIIECTB (META0OMM3M), TPEBPALICHHAS SHEPIrUM, OpPOKEHUs, AaBTOTPOPHOrO W
reTepoTpoPHOr0 TUMOB NUTAHUS, (POTOCMHTE3a M XEMOCHMHTE3a, MHUTO3a, MEH03a,
raMeToreHe3a, SMOpUOTEHE3a, MOCT3MOPHOHAIBHOTO PA3BUTHS, PAa3MHOKCHHS,
WHIMBUAYAIBHOTO Pa3BUTHsS OpraHu3Ma (OHTOI€HE3a), B3aMMOJACKHCTBHS T'€HOB,
reTepo3unca, UCKy CCTBEHHOTO 0TO0DA;

YMEHHE YCTAHABJIMBATH B3aMMOCBSI3M MEXKIY OPraHOMJAMU KIETKH M HX
(YHKIMSIMH, CTPOCHUEM KJIETOK PA3HbIX TKAaHEH W UX (PYHKUMAMHA, MEXKITY OpraHaMu U
CUCTEMAMH OPraHOB y PACTEHM, KMBOTHBIX W YEJIOBEKA M WX (PYHKLMIMH, MEXKIY
CUCTEMAMH OPraHOB WM WX (PYyHKUHMSMH, MEKIY dTanamu OOMEHa BEIIECTB, 3TalamMu
KJIETOYHOTO LMKJA W >KA3HCHHBIX LUKJIOB OPraHW3MOB, 3TAllAMHA 3MOPUOHAILHOTO
Pa3BUTHS, TEHOTHAIIOM W (PEHOTUIIOM, (DEHOTHUIIOM M (paKTOpaMH CPebl OOMTAHUS,

YMEHHUE BBISBIATh OTIIMYMTENBHBIE MPU3HAKH JKUBBIX CHCTEM, B TOM YHCIE
PacTEHWU, >)KNBOTHBIX M YEJIOBEKA,

YMEHHE  HCIOJNB30BaTh  COOTBETCTBYIOIUME  APrYMEHTHI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO W CHUMBOJIMKY JJIsi JOKA3aTelIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATHYECKUX TPYII,



YMEHHE pelare OWOJIOTMYECKUE 3a7a4M, BBISBIATH NMPUYMHHO-CIICICTBEHHBIC
CBSI3H MEXKIYy HMCCIEAYEMBIMU OMOJOTMYECKMMM MPOLECCAMHU U SBIICHUSIMH, JENIaTh
BBIBOJIBI M TPOTHO3bI HA OCHOBAHMH IMOJTY YSHHBIX PE3YJIbTATOB,

YMEHHE BBINOJIHATH JA00OPATOPHBIE U MPAKTHUYECKUE PaOO0THI, COOJIFOAATH MPaBUa
npu padoTe ¢ y4eOHBIM U JTAOOPATOPHBIM 000PYI0BAHUEM,

YMEHHE BBIIBUTATh TMIOTE3bI, MPOBEPATH UX SKCIIEPUMEHTATIBHBIMA CPEICTBAMM,
(GopMyIIMpys LENIb UCCIAEAOBAHNS, AHATM3APOBATh MOJYUYECHHBIE PE3YJIbTAThl U JEIaTh
BBIBO/IBI;

YMEHUE Y4YacTBOBAaTh B Y4e€OHO-MCCIENOBATEILCKON padoTe Mo OWOoNoruwy,
DKOJIOTMM M MEIULMHE, MPOBOAUMONM Ha 0a3e WMIKOJbHBIX HAYYHBIX OOWIECTB, W
nyOIMYHO MPEACTABIIATE NOJMYUYEHHBIEC PE3YbTAThl HA YYCHHUECKAX KOHPEPEHIUSX;

YMEHHE OLICHUBATh YTHYECKHE ACTEKThI COBPEMEHHBIX MCCIEN0BaHUI B 00IaCTH
OMOJNIOTMM W MEIMUMHBI  (KJIOHUPOBAHWE, HWCKYCCTBEHHOE  OIJIOJOTBOPEHHE,
HAaNPABJIEHHOE U3MEHEHHUE TEHOMA M CO3/ITAHUE TPAHCTEHHBIX OPraHU3MOB);,

YMEHHE OCYLIECTBIISATh OCO3HAHHBIA BbIOOP Oyaymeid mnpodeccnoHaTbHOM
JEATENBHOCTA B 00JaCTH OWOJIOTMM, MEIUIMHBI, OMOTEXHOJOTUU, BETCPUHAPHM,
CEJIbCKOTO XO35CTBA, MHINEBON MNPOMBIIUICHHOCTH, YIAyOJsTh IMO3HABATEIBHBINA
WHTEPEC, HANPABJICHHBIA HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOUIEH mpodeccuu |
NPOJOKEHAE  OMOJOTrMYecKoro  o0pa3oBaHMss B OpPraHM3alMsIX  CPEIHEro
NPOPECCUOHATEHOTO U BBICIIEr0 00Opa3oBaHUsI.

[TpeaMeTHbIE pe3yabTaThl 0CBOCHHS YueOHOTO npeamMera «bruonorus» B 11 Kiacce
JOJKHBI OTPAYKaTh:

c()OPMUPOBAHHOCTH 3HAHWUH O MECTE U POIKM OMOJIOTMH B CUCTEME ECTECTBEHHBIX
HayK, B (OPMUPOBAHWU COBPEMEHHOH ECTECTBEHHO-HAYYHOW KapTUHBI MHpA, B
NO3HAHUM 3aKOHOB MPHUPOJbl M PEIICHUM 3KOJIOTMYECKUX MPOOJIEM YEIOBEUYECTBA, A
TaKKE B PCIICHUM BOMPOCOB PALMOHAIBHOTO NPHPOAONONB30BAHUS, W B
(hOpMUPOBAHMM LICHHOCTHOTO OTHOLIEHUS K MPUPOAE, OOIIECTBY, YEIIOBEKY, O BKIIAJIE
POCCUICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BJIAQIETh CUCTEMOW OWOJIOTMYECKMX 3HAHWH, KOTOpas BKIIFOYAET
OMPEACTIEHUS] K TOHUMAHUE CYLITHOCTH OCHOBONOJIArArOMIAX OMOIOTMYECKUX TEPMUHOB
W TOHSATHHA (BUA, dKOcucTeMa, Omocdepa), OMOJOrHYecKre TEOPUH (3BOITKOLMOHHAS
teopust Y. JlapBuHa, CUHTETHYECKAs TEOpUs 3BOMoLnn ), yueHus (A. H. Cepeprosa - 0
NyTSX W HampaeicHusix sBomoumu, B.M. Bepnaackoro - o Oumocdepe), 3aKOHBI
(renetnueckoro pasHosecus Jx. Xapau u B. BalinOepra, 3apoasimeBoro cxoactsa K.
M. boapa), npasuna (Muaumyma lO. JIuOrxa, 5KOJOTMYECKONW MUPAMUJIBI SHEPIUN),
runotesbl (runoresa «mupa PHK» V. I'unbepra),

YMEHHE BJIQJACTh OCHOBHBIMM METOJAMH HAYYHOTO TIO3HAHHUSI, UCIIOIb3yEMBIMH B
OMOJIOTMYECKHUX UCCIIECTOBAHUIX )KUBBIX OOBEKTOB M 3KOCUCTEM (OMUCAHUE, U3MEPEHHE,
HaOFOJICHUE, SKCIEPUMEHT), CNOCOOAMM BBISBIICHUS W OLICHKM AQHTPOMOTICHHBIX
M3MEHEHUN B IPUPOJIE,



YMEHHE BBIICIATH CYIIECTBEHHBIC MPU3HAKK: BUOB, OMOTEOIICHO30B, SKOCUCTEM

u Ouochepsl, CTaOWIM3UPYIONIECTO, JIBHXKYUIETO W Pa3pbIBAIOLIETO €CTECTBEHHOIO

otbopa, aJJIONATPUUECKOTO u CUMMATPUYECKOTO
BU000pa30BaHusl, BIMSHUS JBIKYIIAX CHUJT 3BOJIIONMK HA TE€HO(MOH] TOMYJISINH,
OpUCHOCOOJEHHOCTH OPraHU3MOB K cpele OOWUTaHMsl, 4YepEeAOBaHMs HampaBiICHUM
ABOJIIOLIMH, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE yCTAHABIMBATh B3aMMOCBSI3M MEXKIY TPOLIECCAaMM  3BOJIIOLINHY,
JABMOKYIIIUMM  CHUJIAaMHM  aHTPOTIOTEHE3a, KOMITIOHCHTAMM PAa3IMUHBIX 3KOCHUCTEM U
MPUCTIOCOOTICHUSIMHM K HUM OPTraHU3MOB,;

YMEHHE BBISBJISTh OTJMYUTETHHBIE OpPU3HAKKA  JKUBBIX  CHCTEM,
MPUCHOCOOJICHHOCTh BHUJOB K cpeaec oOWTaHus, aOMOTHYECKMX M OHUOTHYECKHUX
KOMITOHEHTOB 3KOCHCTEM, B3aUMOCBSI3€i OPraHu3MOB B COOOIIECTBAX, aHTPOTIOT€HHBIX
M3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE  HCIONB30BaTh  COOTBETCTBYIOLIME  aPryMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO W CHMBOJIUKY JJis JOKa3aTeNIbCTBA POJICTBA OPraHM3MOB Pa3HbBIX
CUCTEMATUUYECKUX TPYII, B3aUMOCBSI3M OPraHU3MOB M CpelIbl OOMTaHUs, €IUHCTBA
YEJIOBEUECKUX Pac, HEOOXOIUMOCTH COXPAHEHMs] MHOrooOpa3usi BUIAOB M DKOCHUCTEM
KaK YCJIOBHsI COCYIIICCTBOBAHMS MPUPOJIbI M YEIOBEUYECCTRA,

YMEHHME peliaTh OWOJIOTUUECKUE 3a7aud, BBIABIATH NMPUIMHHO-CIICICTBECHHBIC
CBSI3M MEXKIy HCCIIEAYEMbIMH OMOJOTUYSCKMMM TPOIECCAMHM U SIBIICHUSAMH, JCNaTh
BBIBOJIBI M TPOTHO3bI HA OCHOBAHMH IOy YCHHBIX PE3YJIbTATOB;

YMEHHE BHITIOJHATH Ja00PATOPHBIE U MPAKTUUYECKHE paObOThI, COONIIOAATH MpaBua
npu padoTe ¢ y4eOHBIM U JTAOOPATOPHBIM 000PYI0BAHUEM,

YMEHHE BBIJIBUTATh TMIOTE3bI, TPOBEPSATH MX SKCIIEPUMEHTAILHBIMUA CPEICTBAMH,
dopMyaupys 11eJib UCCIIEOBAHUS, aHAIM3UPOBATH MOJTyUEHHBIE PE3YJIbTAThI U JIENATh
BBIBOJIBI;

YMEHUE Y4YaCcTBOBAaTh B Y4e€OHO-MCCIIENOBATEILCKON padoTe Mo OWOoNorumy,
OKOJOTMM M MEIUIIMHE, TPOBOIUMONM Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO MPEACTABIATH OJYUYEHHBIC PE3YIbTaThl HA YYCHUUECKUX KOH(PEPEHITUX;

YMEHHME OILICHWBATh TUTOTE3bl U TEOPUM O MPOMCXOXKACHUHU KU3HU, UEIOBEKA M
YEJIOBEUECKUX Pac, O NPUUYMHAX, MOCIEACTBUIX M CMoco0ax MpeaoTBpaLICHUs
rJ100aJIbHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYLIECTBIISATh OCO3HAHHBIA BbIOOP Oyaymeid mnpodeccrnoHaTbHOM
JCATEIBHOCTA B 00JIacCTH OWOJIOTMM, SKOJIOTMH, TMPUPOAOTIONB30BAHUS, MEAUIIUHBL,
OMOTEXHOJIOTUM, TICUXOJOTHM, BETCPUHAPUU, CEIBCKOTO XO35HCTBA, MHINEBOM
MPOMBIIIJICHHOCTH, yTAYOJsATh TO3HABATEIbHBIH HWHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBINA BHIOOP COOTBETCTBYIOMICH Mpo)ecCur U MPOJOJKEHUE OUOIOTHYECKOTO
0o0pa30oBaHMsl B OPraHU3alusIx CPEAHEr0 MPOPECCUOHATEHOTO U BBICIIET0 00pa30BaHUSI.



TEMATUYECKOE INMJIAHNPOBAHWE

10 K/1ACC
KonnuectBo uyacos
HavmeHoBaHWe pa3fesnioB N TemM KOHTpO/IbHbIE MpakTuueckue 3NeKTpOHHbIe (LU posbIe)
Ne n/n nporpaMmmbil Beero pa6oTbl pa6oTbl ob6pasoBaTesibHble pecypchl
https://lesson.edu.ru/lesson/
1 Buonorus kak Hayka 1 0 0 https://www .yaklass.ru/p/biologia#program -
10-Kklass
https://lesson.edu.ru/lesson/
2 XX UBble CUCTEMbBI U UX U3YUYEHUE 2 0 0 https://www .yaklass.ru/p/biologia#program -
10-klass
https://lesson.edu.ru/lesson/
3 Bruonorus Knetku 2 0 0.5 https://www .yaklass.ru/p/biologia#program -
10-Kklass
https://lesson.edu.ru/lesson/
4 XnmMunyeckas opraHusaumsa Knetku 10 1 1 https://lwww .yaklass.ru/p/biologia#program -
10-klass
https://lesson.edu.ru/lesson/
5 CTpoeHUe N YHKLUNUMN KNETKK 8 1 2 https://lwww .yaklass.ru/p/biologia#program -
10-klass

https://lesson.edu.ru/lesson/
O6MeH BelecTB 1 NpeBpaLleHne ) .
6 9 1 1 https://lwww .yaklass.ru/p/biologia#program -
3HEeprum B KneTke 10-klass

https://lesson.edu.ru/lesson/

HacnepctBeHHasa nHopmauusa u ) ]

7 ; 9 1 0.5 https://lwww .yaklass.ru/p/biologia#program -
peanusaumns eé B KNeTke 10-klass

https://lesson.edu.ru/lesson/

8 XU3HEHHbIA LUK KNeTKK 6 0.5 1 https://lwww .yaklass.ru/p/biologia#program -
10-klass


https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass

10

11

12

13

14

15

16

17

CTpoeHMe U DYHKLMUU OPraHN3mMoB

PasMHOXeHue n pasputune

opraHn3mMmoB

[[eHeTnKa - HayKa o
HacneaCTBEHHOCTU N NSMEHYUNBOCTMU

opraHnsmoB

3aKOHOMepHOCTVI HaCneaCTBEHHOCTHU

3aKOHOMepHOCTVI N3IMEHYNBOCTHU

[[eHeTuKa yenoseka

Cenekumus opraHu3mosB

bnotexHonorna m cMHTeTUYeCKaa

6unonoruns

Pe3epBHOE BpeMSs

OBLW EE KONMMYECTBO YUACOB IO
MPOTrPAMME

17

102

1.5

0.5

0.5

0.25

0.25

0.25

8.75

1.5

1.5

0.5

0.5

13

https://lesson.edu.ru/lesson/
https://www .yaklass.ru/p/biologia#program -
10-Kklass

https://lesson.edu.ru/lesson/
https://www .yaklass.ru/p/biologia#program -
10-klass

https://lesson.edu.ru/lesson/
https://www .yaklass.ru/p/biologia#program -
10-klass

https://lesson.edu.ru/lesson/
https://www .yaklass.ru/p/biologia#program -
10-klass

https://lesson.edu.ru/lesson/
https://www .yaklass.ru/p/biologia#program -
10-klass

https://lesson.edu.ru/lesson/
https://www .yaklass.ru/p/biologia#program -
10-klass

https://lesson.edu.ru/lesson/
https://www .yaklass.ru/p/biologia#program -
10-klass

https://lesson.edu.ru/lesson/

https://www .yaklass.ru/p/biologia#program -
10-klass

https://lesson.edu.ru/lesson/

https://www .yaklass.ru/p/biologia#program -
10-Kklass


https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass

11 KNACC

No
n/n

KonunyectBo 4yacosB

HanmeHoBaHMe pa3gesioB N 1em

Bcero

nporpamMmmel
3apoxgeHue n passutune
3BONIOLMOHHBLIX NpeacTaBaeHnin B 4
6uonoruu
MukpossonwuUna N eé pesynbTaThl 14
M akpossonwoung n eé pesynbraThl 6
MponcxoxpgeHne n pasBuTUE XXU3HU Ha

15
3emne
MponcxoxpgeHne yenoseka -

10
aHTponoreHes
JKonorna — Hayka o
B3aMMOOTHOLW EHNAX OPraHM3MoOB " 3
HafopraHM3MeHHbIX CUCTEM C
oKpy>atu e cpegon
OpraHunsmbl 1 cpefa o6uTaHus 9

JKonorna BUAOB U NONYNALNA 9

KOHTpONbHbIE
pa6oThbl

0.25

1.5

0.5

1.5

0.25

MpakTnyeckue
pab6oThbl

1.5

0.5

1.5

0.5

3NneKTpoHHble (UM pPOoBbLIE)

ob6paszoBaTe/sibHble pecypchbl

https://lesson.edu.ru/06/11
https://www.vaklass.rU/p/biologia#proaram-11-klass

https://lesson.edu.ru/06/11
https://www.vaklass.rU/p/biologia#program-11-klass

https://lesson.edu.ru/06/11
https://www.vaklass.ru/p/biologia#program-11-klass

https://lesson.edu.ru/06/11
https://www.vaklass.ru/p/biologia#program-11-klass

https://lesson.edu.ru/06/11
https://www.vaklass.ru/p/biologia#program-11-klass

https://lesson.edu.ru/06/11
https://www.vaklass.ru/p/biologia#program-11-klass

https://lesson.edu.ru/06/11
https://www.vaklass.ru/p/biologia#program-11-klass

https://lesson.edu.ru/06/11
https://www.vaklass.ru/p/biologia#program-11-klass


https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass

akonorua C006U.LECTB. JKonornyeckue

9
CUCTEMBI
10 brnocthepa - rnobanbHas akocucrtema
11 YenoBeK 1 okKpyxatlias cpeja
12 PesepBHOe Bpem4

OBW EE KONMNYECTBO YACOB MO
MPOTrPAMME

12

102

0.5

0.5

0.5

9.5

0.5

7.5

https://lesson.edu.ru/06/11
https://www.vaklass.rU/p/biolo2ia#pro2ram-11-klass

https://lesson.edu.ru/06/11
https://www.vaklass.rU/p/biologia#pro2ram-11-klass

https://lesson.edu.ru/06/11
https://www.vaklass.ru/p/biologia#pro2ram-11-klass

https://lesson.edu.ru/06/11
https://www.vaklass.ru/p/biologia#pro2ram-11-klass


https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass

NOYPOYHOE INMNJTIAHNPOBAHNE

KonuuyecTtBo 4acos

Ne KoHTponbHble lMpakTnyeckne Jata
Tema ypoka Bcero

n/n pa6oThbl paboTsbl n3ydyeHuns
Buonorus kak KomnnekcHas Hayka

1 M KaK 4aCTb COBPEMEHHOTO 1 0 0
obuiecTBa

2 XunBble cuMctemMbl U MX CBONCTBA 1 0 0
Y poBHeBas opraHu3aLmns XBbIX

3 1 0 0
cucTem
MicTopua OTKPbITUA U N3yUeHUs

4 1 0 0
Knetkn. KnetouHas teopus
MeToLbl MONEKYNAPHON K
KNeToO4YHON 6uonoruu.
MpakTnyeckas paboTta «M3yyeHune

5 MeTOO0B K/IETOUHON 6uonoruu 1 0 0.5
(xpomatorpagusa, anekTpodopes,
andepeHymanbHoe
ueHTpugyrmposaHue, ML P)»

6 XMUMUYECKNA cOCTaB KNETKU 1 0 0

7 MuHepanbHble BewecTBa KNeTku, 1 0.25 0

3NeKTPOHHbIE LN(PPOBLIE

o6pasoBaTefibHble pecypchl

https://lesson.edu.ru/lesson/
https://www.vaklass.ru/p/biologia#program- 10-
klass

https://lesson.edu.ru/lesson/
https://www.vaklass.ru/p/biolosia#prosram- 10-
klass

https://lesson.edu.ru/lesson/
https://www.vaklass.ru/p/biologia#program- 10-
klass

https://lesson.edu.ru/lesson/
https://www.vaklass.ru/p/biolosia#prosram- 10-
klass

https://lesson.edu.ru/lesson/
https://www.vaklass.ru/p/biologia#program- 10-
klass

https://lesson.edu.ru/lesson/
https://www.vaklass.ru/p/biolosia#prosram- 10-
klass

https://lesson.edu.ru/lesson/


https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/

10

11

12

13

14

15

nx énonornyeckas ponb

OpraHuyeckune Bel ecTBa KAETKN
— 6enku. JTabopaTopHas paboTa
«O6HapyxeHune 6en1KoB c
MOMOL b KaYyeCTBEHHbIX

peakyuii»

CaolicTBa, Knaccuukaymsa un

hYyHKLUN 6eNKoB

OpFaHVILIECKVIe BeEUW,eCTBa K/IETKHU

— YIrNeBOAbI

OpFaHI/ILIECKVIe BelwiLeCTBa K/IETKHU

— nnnunabl

HyknenHoBble Kucnotbl. AHK n
PHK. TabopaTtopHasa paboTa
«MccnepoBaHne HYKNENHOBBIX
KNCNOT, BblA€NEHHbIX U3 K/IETOK
pas/fiMiyHbIX OPraHN3mMoB»
CTpoeHue n pyHKuUn AT,
Opyrune HykneosngTpugocgarsl
(HT®)

CekBeHupoBaHne AHK. MeTojbl
FreHOMWKWN, TPAHCKPUNTOMMUKMN,

NMPOTEOMUKMU

MeToabl CTPYKTYPHOW 6mMonormm

0 0.5
0.25 0
0 0
0.25 0
0 0.5
0 0
0 0
0.25 0

httDs://www.vaklass.ru/D/biolo2ia#Dro2ram-
klass

https://lesson.edu.ru/lesson/
https://www.vaklass.m/p/biologia#program-
klass

https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-
klass

https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-
klass

https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-
klass

https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-
klass

https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-
klass

https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-
klass

https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-
klass


https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass

16

17

18

19

20

21

22

23

Twunbl KNeToK.
MpokapunoTmnyeckasa KneTka

CTpoeHMNe 3yKapMoTMUYeCKO
KneTkun. MpakTuyeckas paboTa
«M3yyeHne CBOWCTB KNETOUYHOW

MeMOpaHbl»

MoBEePXHOCTHbLIV annapaT KAeTKu

OpHoMeM6paHHbIe OpraHounpbl
KneTkun. MpakTuueckas pa6oTta
«3yyeHne ABUXKEHUS

LMTONNa3Mbl B PaCTUTENbHbIX

KNneTKax»

MonyaBTOHOMHbIE OPraHoOuUAbl
KNeTKW: MUTOXOHAPWUMW, NAACTUABI.
NabopaTtopHasa paboTa
«MccnepoBaHne nnasmMonunsa u
fennasmonnia B pacTUTENbHbIX

KNeTKax»

HememM6paHHble OpraHounfbl
KNeTKu

CTpoeHue n QyHKLMKN Aapa

CpaBHUTeNbHAas XapaKTepucTuka
KNeToK aykapuot. JlabopaTopHas

pa6oTa «M3yyeHne cTpoeHuUs

0.5

0.5

0.5

0.5

0.5

0.5

https://lesson.edu.ru/lesson/
https://www.vaklass.ru/p/biologia#program-
klass

https://lesson.edu.ru/lesson/
https://www.vaklass.ru/p/biologia#program-
klass

https://lesson.edu.ru/lesson/
https://www.vaklass.ru/p/biolosia#prosram-
klass

https://lesson.edu.ru/lesson/
https://www.vaklass.ru/p/biolosia#prosram-
klass

https://lesson.edu.ru/lesson/
https://www.vaklass.ru/p/biolosia#prosram-
klass

https://lesson.edu.ru/lesson/
https://www.vaklass.ru/p/biologia#program-
klass

https://lesson.edu.ru/lesson/
https://www.vaklass.ru/p/biolosia#prosram-
klass

https://lesson.edu.ru/lesson/
https://www.vaklass.ru/p/biolosia#prosram-
klass

10-

10-

10-

10-

10-

10-

10-

10-


https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass

24

25

26

27

28

29

30

KNeTOK pa3NMyHblX OpraHn3mMoB»
ACCUMUNALUS N gUCCUMUNALnNa —
ABe CTOPOHbI MeTabonuama. Tunsl
obmMeHa BellecTB.

Nab6opatopHan pa6oTa «M3yyeHue
KaTanMTUUYEeCKON aKTUBHOCTHU
thepMeHTOB (Ha Nnpumepe ammnassbl
MNn Katanasbl)»

®epmMeHTaTUBHbI XapaKTep
peakuuit KNeTOYHOTO
meTabonusma. JlabopatopHas
pa6boTa «3yyeHune
hepMEeHTaTUBHOTO paclenneHuns
nepokcuaa Bogopofga B
pPacTUTENbHbIX U XXUBOTHbIX

KNneTKax»

benkun-aktmeaTtopbl u 6enkun-

MHTM6GNTOpPHI

ABTOTPOGHbLIA TN 06MeHa

BEW ECTB

POoTOCUHTES

XemocuHTe3. JlabopaTtopHas
pa6oTa «CpaBHeHMe NPOLLECCOB
(hOTOCMHTE3a U XEMOCUHTE3a»

AHa3pob6HbIe opraHu3mbl. Bugsbl

0.25

0.5

0.25

0.5

0.25

https://lesson.edu.ru/lesson/

https://www.vaklass.ru/p/biologia#program- 10-

klass

https://lesson.edu.ru/lesson/

https://www.vaklass.ru/p/biologia#program- 10-

klass

https://lesson.edu.ru/lesson/

https://www.vaklass.ru/p/biologia#program- 10-
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6poXxeHunsa. JlabopaTopHas paboTa
«CpaBHeHMe NPOLLECCOB GPOXeEHUS

N AblXaHUA»
A3p0o6HbIEe OpraHn3mbl. dTanbl

dHEepreTn4yeckoro obmMeHa

dHeprus memMb6bpaHHOro rpagueHTa
NpOTOHOB. CMHTe3 AT®: paboTa

NPOTOHHON AT®- CMHTa3bI

Peakuun MaTpMyHOro CUMHTE3a

TpaHCKPUNUNUA — MaTPUUHBIA

CuHTEe3 PHK

TpaHcnauma n eé atansl

KoguposaHne amMmnHokucnot. Ponb

pnbéocom B 6MOCHHTE3e Benka

OpraHu3auusa reHomay npokapuoTr

M ayKapuoTt

MoneKynsipHble MeXaHU3Mmbl
9KCMPEeCcCHM FeHOB Yy 3yKapuoT

Bupycbl — BHEK/NeTOUYHbIE (hOPMbI

XXU3HU N 06/1MTraTHbIE
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napasuThl. MpakTuyeckas pa6oTa

«Co3filaHne Mofenun Bupyca»

BupycHble 3aboneBaHUs 4YenoBeka,
XNBOTHBLIX, paCTEHMVI

HaHoTexHonorum B 6uonorum m

MeauLuHe

XX M3HEHHbIW UMK KNEeTKK

MaTpuyHblii cuHTe3 AHK

Xpomocombl. JTabopaTopHas
pa6oTa «M3yyeHne XpoMOCOM Ha
roToBbIX MUKpoOMpenapaTax»

feneHne KNeTkn — MUTO3

Tunbl KNeTok. KapnokuHes u
LMTOKMHe3. JTabopaTopHasa pab6oTa
«HabnwpgeHne MnTo3a B KneTkax
KOHYMKa KopelwKa nykKa (Ha
roToBbIX MUKpOMpenaparax)»

Perynsumns >XM3HeHHOro Luukna
KNeToK

OpraHnsm Kak efunHoOe Uenoe
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TKaHW pacTeHUR. JTabopaTopHas
pa6oTa «M3yyeHne TKaHei
pacTeHU»

TKaHW XMWBOTHbIX U YenoBeka.

NabopatopHan paboTa «M3y4yeHue

TKaHEeh XXUBOTHbIX»

OpraHbl. CucTeMbl OpraHoB.
NabopatopHan paboTa «MM3yyeHue

OpraHoB UBETKOBOI0o paCTeHusa»

Onopa Tena opraHM3MoB

O BVXeHNe opraHn3mMoB

MuntaHne opraHn3mos
MuntaHne NO3BOHOYHbLIX

XXUWBOTHbLIX. MU esaputenopHasn

CunctemMa 4yenoBeKa

[OblXxaHWe opraHM3mMoB

OblXxaHne NO3BOHOYHbIX

XNBOTHbLIX N 4YenoBekKa

TpaHcnopT BewWwecTB y
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OopraHnU3mMoB
KpoBeHocHaa cuctema
MO3BOHOYHbIX XXUBOTHbLIX U

yenoBpeka

BblgeneHue y opraHn3moB

3alumtay opraHu3moB

MMMYHHada cuctema 4yenoBseka

Pa3gpaXMMOoCTb M perynauna y

OpraHnM3mMoB

FymopanbHas perynsuus u
9HAOKPWUHHAs CUCTEMa XX MBOTHBIX

nyenoBpeka

®OopMbl pasMHOXeHUa opraHM3MoB

MonoBsoe pasmMHOXeHUe

Melio3

FameToreHes. O6pa3oBaHue u

pa3BnuTMeE NOMOBbLIX K/NETOK.
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NabopatopHan paboTa «M3yyeHue
CTPOEHMS MONOBbIX KNETOK Ha

FOTOBbLIX MUKpoOnNpemnapatax»

NHaMBMAYanbHOe pasBuUTUe
OpraHM3MoB — OHTOTEHEe3

3aknajka OpraHoB M TKaHel u3

3apoblilweBblX TNCTKOB

PocT 1 pasBuTne XNUBOTHbIX.
NabopaTtopHasa paboTa
«BbliBNeHMe NpU3HAKOB CXOACTBA
3apofbliweil MO3BOHOYHbIX

XNBOTHBIX»

PasMHOXeHUe N pa3BuUTue
pacTeHuli. JlTabopaTopHas pa6boTa
«CTpOeHNe OpraHoB pa3MHOXeHUA

BbICLW X paCTEHI/IVI»

McTopua cTaHOBNEHUA U pa3BUTUA

FrEHETUKN KaK HayKWu

OCHOBHble NOHATUSA U CUMBO/IbI
reHeTmku. JlabopatopHas pa6oTa
«Jlpo3othuna Kak 06beKT

reHeTnyeckKkunx MCCﬂeAOBaHMIZ)>

3aKOHOMEPHOCTU Hacnefo0BaHMA
Mpu3HaKkoB. MoHOTUGPUAHOE

cKpeuwuBaHue. MpakTuyeckas
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0.5
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pa6oTa "3yyeHne pe3ynbTaTtoB
MOHOTMOGPUAHOIO CKpeWwnuBaHus y

aposogunb”

LimTonornyeckme OCHOBHI
MOHOTUBGPULAHOTO CKpeL MBaHUS

AHanusnpyloujee ckpeujusaHue.
HenonHoe AOMWHUPOBaHUE

OurnbpugHoe ckpewnBaHue.
MpakTuyeckas paboTa «M3yyeHune
pe3ynbLTaToB AUTUGPUAHOTO

CKpelwmnBaHna y Ap0o3oqubl»

LUuntonornyeckne OCHOBBI

AUTUGPUAHOTO CKpeU MBaHus

CLI,eI'II'IeHHOG HacneposaHue
NPNU3HaKoOB

XpomocoMHas Teopus

HaCneaCTBEHHOCTHN

[eHeTuKa nona

[[eHOTUN KakK UenocTtHaa cucrema

FeHeTnUecKuUi KOHTPONb pa3BuTnsa

paCTeHVIVI, XNUBOTHbBIX U
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87

88

89

90

91

yenoBpeka

M3MeHYNnBOCTb NPMU3HaKOB. Bugnl

N3MEHYUYUNBOCTMH

MogudmkaLmoHHas
M3MEHUYNBOCTb

BapuauvoHHbIN pag u
BapMayuMoHHas Kpuas.
NabopaTtopHasa paboTa
«MccnepoBaHne 3aKOHOMEPHOCTEMN
MOAN(PMKALNUOHHOM
n3MeH4ynsocTu. NMocTtpoeHune
BapMaLMOHHOTO paja u

BapuaLMOHHOW KPUBOWi»

[[eHOTUNMYECKAA U3MEHUYUBOCTD.
Komb6nHaTMBHAaA N3MEHYNBOCTb

MyTaunoHHas U3MEHUYUBOCTb.
MpakTnyeckas pabota «MyTauuu
y Apo3ogunbl (Ha roToBbIX
MMUKponpenapaTax)»
3aKOHOMEPHOCTM MYTaLMOHHOTO
npowuecca. dNuUreHeTnka u

ANMNTeHOMUKa

[[eHeTUKa Yyenoseka.

MpakTnueckas pa6oTa

«CocTaBneHne n aHanms

0.25

0.25

0.5

0.5

0.5

10-klass
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92

93

94

95

96

97

98

99

100

pPOAOCNOBHOMN»

MeToAbl MEAULWNHCKOW FTeHeTUKM

3HayeHNe MeAULNHCKON TeHeTUKHN
B NPeAOTBPAlLEHNMN U NTEYEHUN
reHeTnyeckux 3abonesaHui

4yenoBeka

OCHOBHble MOHATUSA CENEKLUN.
NabopaTtopHan paboTa «M3yyeHue
COPTOB KYNbTYPHbIX pacTeHWUN 1

MOPOA AOMAaLIHUX XX UBOTHbBIX»

MeToabl CeNeKLMOHHON paboThl.
NabopatopHan paboTa «M3y4yeHue
MeTO4O0B CeNeKLUNN pacTeHUR»
LocTuXeHUs cenekuum pacTeHmnin
M OXNBOTHBIX. MpakTnyeckas

pa6oTa «MMPUBUBKA pacTeHUn»

CoxpaHeHue, N3ydyeHue un
MCMNOMb30BaHUE TEHETUUYECKNX
pecypcos

BUOTEXHONOTUS KaK HayKa W
oTpac/ib NPouU3BOACTBA.
MpakTuyeckas paboTa «M3yyeHune

06BbEKTOB GMOTEXHONOTUN»

OCHOBHbIE HanpaBieHNA

CUHTETUYECKO bnonoruun

XpoMOCOMHAaa N reHHas

0 0
0.25 0
0 0.5
0 0.5
0 0
0.25 0
0 0.5
0 0
0.25 0
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NHXEeHepunsa

101 MeanunHCKNE 6UOTEXHONOTUN 1 0

Pe3epBHbI ypoK. MoBTOpeHUE,
102 o6obweHne, cuctemaTmnsaLuns 1 0

3HAHWUM’

OBW EE KONMNYECTBO YACOB MO

102 8.75
MPOTrPAMME

13.5

httDs://www.vaklass.ru/D/biolo2ia#Dro2ram- 10-
klass

https://lesson.edu.ru/lesson/
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11 KNACC

KonnyectBo yacos

Ne KoHTponbHble  [paKTuyeckue [aTta JNEeKTPOHHbIE LNUGPPOBLIE

Tema ypoka Bcero

n/n paboTbl paboTbl n3ydyeHuns obpasoBaTefibHble pecypcbl

https://lesson.edu.ru/06/11
JBONOLMOHHAsA Teopus Y. https://www.vaklass.ru/p/biologia#program- 11-

LapBuHa klass

https://lesson.edu.ru/06/11
OBuXyuwue cunbl 380K LNN https://www.vaklass.ru/p/biologia#program- 11-

BugoB no Y. JlapBuHy klass

https://lesson.edu.ru/06/11

Bopbba 3a cywecTBoBaHue, i .
https://www.vaklass.ru/p/biologia#program- 11-

€CTeCTBEHHbIN 1 1 0 0 Klass

MCKYCCTBEHHbI 0THOP

https://lesson.edu.ru/06/11

dopMupoBaHme . .
https://www.vaklass.ru/p/biologia#program- 11-

CUHTETUYECKON Teopunu 1 0.25 0 klass
agonouun

https://lesson.edu.ru/06/11

JTanbl 3BONOLMNOHHOTO
4 https://www .vaklass.ru/p/biologia#program- 11-

npouecca: MUKPO3BOIOLMNA 1 0 0 Klass
M MaKpO3BONOLMS
https://lesson.edu.ru/06/11

Monynaunga — . .
https://www.vaklass.ru/p/biologia#program- 11-

aNeMeHTapHas efuHULa 1 0 0 Klass
3BO/IIO LUK

3aKOH FeHeTUUYEecKoro 1 0 0.5 https://lesson.edu.ru/06/11
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10

11

12

13

paBHoBecusa Ox. Xapau, B.

Balin6epra. JlabopaTopHas

pa6boTa «BbisaBneHue
M3MEHUYMBOCTN Yy ocobei

OflHOTO BUAa»

AneMeHTapHble akTopsbl
3BO/IIO LUK

A ekt ocHoBaTenA.
A heKT 6YyTbINOYHOTO

ropnblKa

Murpayun. N3onauun
nonynsayuin:;
reorpauueckas,
6rnonornyeckas

EcTecTBeHHbI 0T6Op —
HanpaBnsto WM hakTop

apoarounn

Monosoii oT6op

Mprvcnoco6NeHHOCTb

OpraHWM3MoOB KaK pe3ynbTaTt

MUKpoasonwyunn.

NabopaTtopHasa paboTa

«3yyeHne apomMopdo30B U

0.25

0.25

0.5

0.5

https://www.vaklass.ru/p/biologia#prosram-

klass

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#program-

klass

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#program-

klass

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biolosia#pro2ram-

klass

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biolo2ia#program-

klass

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biolosia#pro2ram-

klass

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#program-

klass
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14

15

16

17

18

ngnoagantaunini y pacTeHui

N XNBOTHbBIX»

Mpumepbl Npucnoco6neHmn
Yy OpPraHM3moB:
Mopgonornyeckune,
hunsnonornyeckue,
BMOXUMUMYECKUE,
noBefeH4Yeckue.
NabopaTtopHasa paboTa
«MpucnocobneHns
OpraHn3moB u ux
OTHOCUTeNbHas
LenecoobpasHoOCTb»

Bua, ero Kputepumn u
CTPYKTypa. /labopaTopHas
pa6boTa «CpaBHeHMe BUAOB
no Mmopdonornyeckomy

KpUTEpuio»

CTpyKkTypa Bupga

BugoobpasoBaHue Kak
pe3ynbTaT MUKPOIBOMIO LUK

CBS3b MUKPO3BOAO LUK 1

anngeMmmnonornn

0.25

0.5

0.5
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20

21

22

23

24

25

26

Makpossonwouuns.
ManeoHTONOrNYeckne

MeToAbl U3YYEHNA 3BOTHOLUUN

Buoreorpadmuyeckue metogsl
M3YUYeHUs 3BONO LUK

AmM6puonornyeckune u
CPaBHUTENbHO-
Mop®honormyeckme meTopbl

Nn3yyeHunsa aponvwoynn

MonekynapHoreHetnyeckue,
6uoxmmmnyeckne n
MaTeMaTu4eCKne MeToabl

Nn3yyeHunsa aponvwoynn

O6Wwune 3aKOHOMEPHOCTHM

aponwunn

AfanTWBHaa pagumayus.
HepaBHOMEpPHOCTbL TEMMOB

3BOMIIO LUK

HayuHble rmnoTessl
NMPONCXOXAEHNA XXN3HN Ha

3emne

[oHayuyHble NpeAcTaBneHuns

0.25

0.25

httDs://lesson.edu.ru/06/11
httDs://www.vaklass.ru/D/biolo2ia#Dro2ram-
klass
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28

29

30

31

32

0 3apPpOXAEHUN XN3HMU

OCHOBHbIe 3Tanbl
HeopraHM4Yeckom aBonwLUNN

FMnoTe3sbl 3apOXKAEHUS

XWU3HN

McTtopua 3emnm n meToabl eé
N3yyeHus.

NabopaTtopHasa paboTa
«M3yyeHne n onncaHue
MCKOMaeMblX OCTATKOB

APEBHUX OPraHU3MoB»

HauyanbHble 3aTansbl
OpraHVI‘—IeCKOVI aponvounn

JBONMIOUNA 3YKAPUOT

OCHOBHble 3Tanbl 3BOMOLUN
pacTUTeNbHOTrO Mupa.
MpakTuyeckas paboTa
«M3yuyeHne ocobeHHOCTel

CTpOoeHNns

0.25

0.5

0.5

https://www.vaklass.ru/p/biologia#prosram-
klass

https://lesson.edu.ru/06/11
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33

34

35

36

37

38

39

pacTeHuii pa3HbiX OTAENOB»

OCHOBHble 3Tanbl
3BOTO UMK XXNBOTHOTO MuUpa

JBONO LS XKUBOTHBIX.
MpakTuyeckas paboTa
«M3yyeHne ocobeHHOCTel
CTPOEHUS MO3BOHOYHBIX

XNBOTHBIX»

Pa3BuTtue XXU3HN Ha 3eMnie

Mo apam U nepuogam

MaccoBble BoIMUpaAHUA —
3KONOornyecKkme Kpumsnchol

npownoro

CoBpeMEeHHbI
3KONIOTMYECKUI KPnU3nc, ero

0COGEHHOCTH

CoBpemMeHHas cuctema

opraHn4eckoro npownoro

OCHOBHble
cucTemMaTmMyeckme rpynnel
OpraHu3mMosB

0.25

0.25

0.5

0.5

https://lesson.edu.ru/06/11
https://www.vaklass.ru/p/biologia#program-
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AHTpPONONOTrNA — HaykKa o

4YenoBeKe

Pa3BuUTWe NpefCcTaBNeHUlt o

NMPONCXOXAEHUN YenoBeKa

MecTo YenoBeka B cUCTEME
OpraHM4eckKoro mupa.
NabopaTtopHasa paboTa
«M3yyeHne ocobeHHOCTel
CTPOEHUA cKefeTa YenoBeka,
CBAA3aHHbIX C

MPSMOXO0XAEHUEM»

ABuxyu,me cunbl

aHTpomnoreHesa

COOTHOW EHNE
OGMONMOTNYECKUX U
coumanbHblX GaKTOpPOB B

aHTponoreHese

OCHOBHbIE ctagun

aHTponoreHesa

ManeoreHeTnka un
naneoreHoMmKa
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SBOI'HOLI,VIFI COBpeMeHHOro

4yenoBeka

UenoBe4yecKue pachl.
MpakTuyeckas paboTa

«3yyeHMe 3KONOTUYECKUNX

ajantauuit yenoseka»

MeXancuunamHapHble
MEeTOAbl aHTPOMNONOTUM

3apoXAeHue U pasBuTue
aKonorum

MeTofbl 3KONOTUN.
NabopaTtopHasa paboTa
«MN3yuyeHne metonos
3KON0TMYecKnXx

nccnefoBaHuii»

3HayeHne 3KONOTNM4YeCcKnX

3HaHUNM Anda 4yenoBeka

JKONOrMyeckne akTopsbl
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Abuotmnyeckme akTophl.
CBeT KaK 3KONOTUYeCKUi
thakTop. JTabopaTopHas
paboTa «BbifiBneHune
npucnocobneHuni
OpPraHM3mMoB K BANSIHUIO

cBeTa»

Abuotmnyeckme akTophl.
TemnepaTypa Kak
3KONOTMYeCKUn hakTop.
NabopaTtopHasa paboTa
«BbisiBneHune
npucnocobneHuni
OpraHn3mMoB K BAUSHUIO
TemMnepaTypbl»
Abuotmnyeckme akTophl.
BnaxHocTb Kak
3KONOrMyeckKuii hakTop.
NabopaTtopHasa paboTa
«AHaTOMMYECKUNE
0COOEHHOCTW pacTeHWi U3

Pa3HbIX MECT obuTaHna»

Cpeabl o6utaHusa

OpraHM3mos

bunonornyeckne puTMbl
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0.5

https://lesson.edu.ru/06/11
https://www.vaklass.ru/p/biologia#program- 11-
klass

https://lesson.edu.ru/06/11
https://www .vaklass.ru/p/biologia#program- 11-
klass

https://lesson.edu.ru/06/11
https://www.vaklass.ru/p/biologia#program- 11-
klass

https://lesson.edu.ru/06/11
https://www .vaklass.ru/p/biologia#program- 11-
klass

https://lesson.edu.ru/06/11
https://www.vaklass.ru/p/biologia#program- 11-
klass


https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass

59

60

61

62

63

64

65

66

XX M3HEHHble thopMmbl
OpraHu3mMoB

BuoTmnyeckme GakTopbl

3HayeHne 6GNOTUYECKUX
B3aMMoOfencTeunii gnsa
CyUw,ecTBOBaHWSA OpPraHM3MoB

B cpeae o6uTaHus

QKonornyeckune

XapaKTepUCTUKU MONYNaLnm

OCHOBHble MokasaTenu
MONYNAUUN: YACNEHHOCTb,
MAOTHOCTb, BO3pacTHas u
nonosas CTPYKTypa
OCHOBHble MokasaTenu
MoONynsunn: PoXKAaemMocCTb,
nMpupocT, Temn pocTa,
CMEPTHOCTb, MUTpaL UK

JKonoruyeckas  CTpyKTypa
nonynayum

AvHaMmuka nonynaynmn un eé
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73

perynaums

KpuBble pocTa YACNEHHOCTHU
nonynauuu. Kpusbie

BblIXWBaHNA

JKonornyeckas Hula BUAa.
NabopaTtopHasa paboTa
«MpucnocobneHns ceMsH

pacTeHUn K pacceneHuto»

Bup kak cuctema

nonynauunmn

3aKOHOMEpHOCTVI noBefeHnsd

M MUTPaLMNii XUBOTHbIX

Co06LecTBo OPraHM3MoB —

6noueHos

JKocucTemMa Kak OTKpbiTas

cucrtemMma

KpyroBopoT BeL,ecTB "
MOTOK 3HEPTumn B

3KOCuUcCTteme
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0.5
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81

OCHOBHble MOKa3aTenu
3KOCUCTEMDBbI

JKonornyeckue nnpamMmmabl

N3meHeHUs coob6LecTB —

cyKLueccuu

MprWpoAHbIe 3KOCUCTEMBI.
JKOCUCTEMBI 03ep U pek.
JKOCMCTEMbl MOpei K

OKeaHOB

MpuUpoaHbIe 3KOCUCTEMBI.
JKOCUCTEMBI TYHApP, NecoB,

cTenen, NYCTblHb

AHTPONOTreHHbIE
3KOCUCTEMBI

Yp603KOCUCTEMBI.
MpakTnyeckas paboTa
«MN3yuyeHne n onucaHue
yp603KOCUCTEMbI»

3aKOHOMepHOCTH

(hOpPMUPOBAHUSA OCHOBHBIX
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B3aMMogencrTeunm
OpraHn3mMoB B 3KOCUCTeMax
MexaHW3Mbl BO3AENCTBUSA
3arpA3HEeHNA pasHblX TUNOB
Ha cy60praHM3MeHHOM,
OpraHn3MeHHOM,
NONyNALUOHHOM U

9KOCUCTEMHOM YPOBHAX

Bbrnocthepa —
obuennaHeTapHas o6onou4ka

3emnun

YueHne B. . BepHaacKkoro

0 6uochepe

3aKOHOME‘pHOCTVI

cywectBoBaHusa 6uocdepsl

KpyroBopoThbl BEL,ECTB 1

6unoreoxmmumyeckune UV Kbl

30HanbHOCTb 6Mocdepsl.

OCHOBHble 6MOMbI CYLLK

YcTonumBocTb 6uochepsbl
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0.25

0.25
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JKonornyeckue KpuU3ncoel un
NX MPUYUNHDBI

AHTpoONoOreHHoe
BO34eiCTBME Ha
pacTUTENbHbIN N XXUBOTHbLIN

Mup

Bo3gelicTBMe YyenoBeka Ha

6unoctepy

OxpaHa npupoabl

OCHOBHblE MPUHLUMBI
YCTOWYMBOTO Pa3BUTUS
yenoBeyecTBa M NPUPOLbI

PauyunoHanbHoOe
npUpoAONONb30BaHNE U
COXpaHeHMe
6rnonornyeckoro

pasHooGpasns 3emnu

O6o6uweHne No Teme
«Mukpoasonwumns n eé

pes3ynbTaThl»
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0.25
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OBW EE KONNYECTBO YACOB

O606uweHne No Teme

«Makpoasonouna n eé

pe3ynbTaThl»

O6o06uweHne No Teme

«MpouncxoxaeHue u

pas3sBuTmMeE XXN3HN Ha 3emne»

O6o06uweHne No Teme

«[TpoucxoxXgeHne yenoseka

- dHTPONOreHe3»

O6o06uweHne No Teme
«3JKONMOrmg - Hayka o
B3aMMOOTHOLI EHUAX

OpraHn3MoB»

O6o06uweHne No Teme
«OpraHusmsl 1 cpeja

00NTaAHNA»

O606uweHne No Teme
«QKONOrna BULOB U

nonynayuii»

O6o06uweHne No Teme

«bunocthepa - rnob6anbHas

JKocucrtema»

Mo MPOrPAMME

0.25

0.25

8.75

7.5
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YYEBHO-METOANYECKOE OBECMNEYEHUE OBPA3OBATE/IbHOIO
MPOLIECCA

OBASATEJIbHbIE YUEBHBLIE MATEPUAJIbI A1 YHEHNKA

1 TepemoB A.B., lNeTpocosa P.A. bruonorusa. buonormnyeckme cuctemsl u

npoueccol. 10 Knacc. Yrny6neHHbIn ypoBeHb. MHeMo3MHa, 2023.

2. TepemoB A.B., MNeTpocosa P.A. buonorus. 10 knacc. Mocobue s

camoCToATeNbHOM PaboTbl 06y4atoLmxcs (Yrny6neHHbIn ypoBeHb). MHEMO3UHa,

2023.

3. TepemoB A.B., lNeTpocosa P.A. bruonorua. buonormnyeckme cuctemsl 1

npoueccol. 11 Knacc. YuebHuK (yrnybneHHbI ypoBeHb). MHemo3nHa, 2023.\

4. Tepemos A.B., MNetpocosa P.A. buonorus. 11 knacc. MNMocobue g
camocToATeNbHOM PaboThl 06y4aroLmxcs (Yrny6neHHbIA YPOBEHD).
MHemo3unHa, 2023.

METOOANYECKUME MATEPVAJIbl ONTA YUUTENA

1 Tepemos A.B., lNeTtpocosa P.A.: Kak 06y4yartb 6uonoruun. bronornyeckme
cucTembl 1 npoueccol. 10 knacc. MeToguyeckoe nocobue 41 yunuTens.
Bnagoc, 2022.

2. Tepemos A.B., lNetpocoBsa P.A. buonoruna 10-11 knacc. MeTogunyeckoe
nocobvie o yuntens. Yrny6neHHol ypoBeHb. MHemo3nHa, 2022.

LIN®POBbLIE OBPA3OBATEJIbHbIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET

1 https://lesson.edu.ru/lesson/

2. https: /imww. yaklass. ru/p/biolo gia#pro gram- 10-klass

3. https://lesson.edu.ru/06/11

4. https://www.yaklass.ru/p/biologia#program- 11-klass

5. https://school.infourok.ru/videouroki?predmet=biologiya&klass=10 klass
6. https://school.infourok.ru/videouroki?klass=11 klass&predmet=biologiya
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