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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konuenuuu mnpenojaBanus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKEHUH (enepanbHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uzydenus (10-12
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayudHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodunsHbie yuyeOHbIE
OpeaIMeThl, H3ydaeMmble Ha yriayOJEHHOM YpOBHE, SBISIOTCS  CHOCOOOM
nuddepenupanin  oOy4eHUsT Ha YpPOBHE CpeIHero oOiiero o0pa3oBaHUs WU
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
O0IIMM, CpEeHUM MpOo(ecCHOHATBHBIM U BBICIIMM 00pa3zoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
IMPUOPUTETHOE pelIeHUuEe 00pa30BaTEIbHBIX, BOCHHUTATENIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydarouuxcsi U CTHUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEJULMHOM, SKOJOTUEN, ICUXOJIOTUEN, CTIOPTOM HJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueoHomy npeamery "buonorus" nqaét npeacraBieHue o 1ean
U 337la4ax M3y4dyeHus y4yeOHoro npeamera «buonorus» Ha yriyOJIEHHOM YpPOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYPUPOBAaHHME IO pas3AellaM M TeMaM, paclpeAesieHne MO0 Kiaccaw,
PEKOMEHJIyeT MOCJIE0BAaTEIbHOCTh HM3y4Y€HHUsl y4yeOHOro Marepuaina ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€W, JIOTMKH Y4eOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme 1o 6uoioruy peajin3oBaH
IPUHLIUI TPEEMCTBEHHOCTH C U3yYeHUEM OMOJIOTUH Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBaHusi, Onarojaps dYemMy MPOCMATPUBACTCS  HAMNPABJICHHOCTh  Ha
HOCHEAyIolee pa3BUTUE OMOJIOTUYECKUX 3HAHUM, OpPUEHTHUPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTHYECKOTrO
MBIILJIEHUS, IPEJCTaBICHUH O 310pOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIEHUS K OKPYXKaIoIel MpUpoIHOH cpene. B mporpamme 1mo OMOIOTHH TaKKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuszanuu
tpeboBanuiit ®I'OC COO K IUIaHUPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MPEIMETHBIM pe3yJIbTaTaM 00y4YeHuUs U B POPMUPOBAHUU OCHOBHBIX BUJIOB y4€OHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHMIO COJIEpP KaHUS
OMOJIOrMUecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsL.

VYuebnsiii nmpeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepIaeT OMOIOrnYecKoe 00pa3oBaHMe B IIKOJIE U OPUEHTHUPOBAH Ha PaCIIMpPEHUE
U yriIyOJieHHe 3HaHU 00y4aromuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOM OMOJIOTUH, SMOPUOJIOTMU U OMOJIOTUM Pa3BUTHSI, TEHETUKU, CEJIEKIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K MOCIEIYIOMIEMY MOIYYCHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CPEIHEro
npodeccruonanbHoro oopazoBanus. OCHOBY €ro cojJiepKaHusi COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU  HU3YYEHUU  OOYyYAIOHIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanus, B 10—12 kmaccax 3Tu 3HaHMS TMOJTY4alOT pa3BUTHE. Tak,
pacmiMpeHbl U yriayOnaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OaKTepusx, OpraHU3Me 4YeJOBEeKa, OOIUX 3aKOHOMEPHOCTAX KHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapakTepa, KOTOPble MOXHO HCIIOIb30BaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TOJYUYCHHBIMUA OOYYAIOIIUMUCS TPU H3YUCHHUH
bu3UKY, XUMUH, Teorpaduu 1 MaTEMaTHUKH.

Ctpykrypa mporpaMMmbl 10 ydeOHOMY mipeametry "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUU.
CornacHoO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3alMH, 3BOJIOLMHM OPraHMYECKOro MUpa Ha 3eMile,
COXpaHEeHus1 OMOJIOTUYECKOro pa3HooOpasust anetsl. Tak, B 10 kiacce nuzydarorcs
OCHOBBI MOJICKYJIAPHOW U KJIETOYHOM OHOJIOTHU, IMOPHUOJOTHUH U OHOJOTHH
pa3BuTHsi, B 11 Kkjacce — OCHOBBI T'€HETMKH W CEJEKUWH, OMOTEXHOJOTHHU U
CUHTETHUYECKON OUOIOTUH, AKTYyAJIM3UPYIOTCS 3HAHUS 00yYaroluXxcs Mo OOTaHUKE,
300JI0TMHM, AaHaTOMHuH, (U3MOJIOTUM 4YenoBeka. B 12 kmacce wu3ydarorcs
ABOJIIONIMOHHOE YUCHHE, OCHOBBI DKOJIOTHH U YUeHHUE 0 Orocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEUUTh  OCBOEHUE
O0Oy4aroIIMMUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UAEH, IPUHIMIIOB U MPAaBUIL,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IOMyJIsSIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUY, MIPUKIIAHBIX ACTIEKTaX OMOJIOTUYECKUX 3HAHUU. J[7s
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcs K OHOJIOTMH Hapsiay co
3HAYUTEITHLHBIM 00BEMOM TEOPETUUYECKOTO MaTepuala B COJACPKAaHUM MPOTPAMMBI
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMSI M PAa3BUTHUS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTMYECKUX U IKOJIOTMUECKHUX MPOOIIeM.

[enp u3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBIAJIcHHME  OOYy4alOUIMMHCS  3HAHUSAMH O  CTPYKTYpHO-(QYHKIIMOHAIBHOU



OpraHM3allMd JKUBBIX CHUCTEM PA3HOTO paHra M MNpUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, winm K BBIOOpPY
y4eOHOT0 3aBeICHUS I MIPOJOIKEHHS OMOJIOTHYECKOTO 00pa30BaHuUA.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKHUX TEOPUSIX, KOHLIEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHUH, MHOTO0Opa3uu MU OCOOCHHOCTSX OWMOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsus, BU, OMOreo1eHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEOBAHUSAX B OMOJIOTHH;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW |
KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUU Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM UM CHUHTETHYECKOW OWOJNOrMH, NaJCOHTONOIHH, 3KOJIOTHH);
METOJJaMU CaMOCTOSTEIBHOTO IPOBEJIEHUS OHMOJIOIMUECKUX MCCIEI0BaHUN B
naboparopud uW B nOpupone (HaOMOJAEeHUE, U3MEpPEHHUE, HSKCICPUMEHT,
MOJICTUPOBAHUE);

OBlIaZicHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHAJIM3UPOBATh M HCIIOJIB30BATh OMOJIOTMUYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTUEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIEHUIO K OKpYXKarolled NpuUpodHONW cpene, COOCTBEHHOMY 3I0pPOBbIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y 00YUAIOIIUXCS HHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
Ipoliecce 3HAKOMCTBA C  BBIJAIOIIUMUCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIaeMbIMU €10 MpoOiemMamMu, METOAOJOTHUEn
OMOJIOTMYECKOT0 HCCIEA0BaHNUS, TPOBEACHUS HKCIIEPUMEHTAJIBbHBIX UCCIIeI0BaHUM,
pelieHus: OMOJIOTUYECKUX 3a]ad, MOJEIMPOBAHUSA OHUOJOTMYECKUX OOBEKTOB U
MPOILIECCOB;

BOCIIUTAHUE Yy 00YYaIOIIUXCsl [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
LEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (POPMUPOBAHUE IKOJIOTUYECKOH,



TeHETHYECKOM IPAaMOTHOCTH, 00IIIeH KyJIbTYphl MOBEJICHUS B IPUPOJIE; HHTETpALlUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHrne  OO0y4YaloIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIOIB30BAHUH (COOIIOICHNE MTPABIII IOBEJCHUS B IPUPOJIE, OXPaHbI BUAOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 3/I0POBbSI M 3JI0POBBS
OKpYXKaloIuX  Jrojied  (coOmromeHuss Mep nporIakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH KU3HENEATENbHOCTH B UYPE3BhIUAMHBIX CUTYaIUsIX
OPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAHUSA
OMOJOrMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM JKU3HU;

CO3/laHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydYaromUMUCS
WHIUBUTy aJIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECIECHNUI0, B COOTBETCTBUH C
WHIUBUTyaIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeqiHero oodmiero oopa3oBanus, coctaBiser 144 gaca: B 10 kmacce — 43
vaca (1,25 ygaca B Hezenmo), B 11 kimacce — 51 yac (1,5 yaca B Hezenio), B 12 kiacce
— 50 yacoB (1.% uvaca B Henemnto). VI3MeHeHHne 4acoB CBSI3aHO C YYEOHBIM IJIAHOM
IIKOJIBI.

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYILECTBISIETCS C YU4ETOM CHEUM(PUKU €ro COAEpKaHMUsS M HalpaBICHHOCTH Ha
OpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUs B OpraHu3alusX CpeIHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIISIETCS TIPOBEJCHUE JIA0OPAaTOPHBIX M MpakTUYecKux pabor. Taxxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENIeTCS yUUTeIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecrauu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MNPOOJIEMBI.
dyHIaMEHTaJbHbIE, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccun, cBsizanHble ¢ Ouosorued. 3HayeHHEe OUOJIOTMU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIECHHOCTH, OXPaHE IPUPOBI.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. . Bepnanckuiu, U. I1. I1aBnos, 1. . Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupbl 1 cxembl: «CBSI3b OMOJIOTMHM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JXuBble cuctembl Kak mOpeaMeT u3ydeHust Ouosjoruu. CBONCTBa JKHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHW3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bnoreonenoTuyeckuit), Owmochepuniii. Ilporecchl, TpPoOUCXOIANIME B IKHUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKK >KMBOro. JKW3HB Kak (opMa CyIecTBOBAHUS
Marepun. Hayku, n3yyaromye ;KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALNH.

N3ydenue xuBbIX cucteM. Meroapl Omonormdeckoil Hayku. HaOmromenwue,
U3MEPEHUE, IKCIIEPUMEHT, CHUCTeMaTu3aus, Meraananus. [IonsaTue o 3aBucumMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynpTaroB. IIpHuMHBI HCKaKEHUSA pPE3ylbTAaTOB JKcnepuMmeHTa. Ilonsatue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmbl
W3yYEHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOe 000pYyI0BaHKE JIs IPOBEICHUS HAOIIOACHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUHUIIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUYHOU
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoranvuas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pa3zBUTHUS METOJOB MUKPOCKOITAM.

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

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anus KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bopa u e€ poJib kak paCTBOPHUTEIISI, PEArE€HTA, Y4aCTUE B CTPYKTYPUPOBAHUM KIIETKH,
TeIIoperysiuuu. MuHepaibHbIe BElIECTBa KJIETKH, UX Ouojornyeckas poJib. Posb
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl OelKoBOM MosieKyibl. [lepBuuHas
CTpYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. JleHatypauus. CsoiictBa OenkoB. Kiaccudukauuss  Oenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUuAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlunmunel. I'uapodunsHo-TUApOdoOHBIE cBOMcTBa. Kiaccudukarus aunumos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OO1me CBONCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanmun kommiementapuoctu. [IpaBmimo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenne u ouonorndeckue pyuakmuu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUYUKH, UX (PYHKIIUU B
Kietke. /[pyeue nykneozuompugocghamol (HT®). CexkBenupoBanue [JHK. Memoosi
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHas OuoJiorusi: OMOXUMUYECKHe U Onou3ndecKrue MCCIeIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckull cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

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

Hunarpammel: «Pacnpenenenne XuMHUE€CKUX 3JIEMEHTOB B HEXKUBOU MPUPOIEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuoandeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJEKYJb», «CTpoeHHUE MOJIEKYI
yrieBooB», «CTpoeHne MoJeKyn JMnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHue: XUMUYECKast TOCy1a U 000PyI0BaHKE.

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

JlaGoparopHasi padora «VccnenoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoeHue u pyHKIMH KICTKH

Tumnbl KJIETOK: JyKapuoTHUecKas U TmpokapuoTuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



Crpoenue npokapuoTHieckoil kieTku. KinerouHas crenka 6akTepuil u apxei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHKE dyKAPUOTHUECKON KIIeTKH. [mazmaTnyeckas
MeMmOpaHa (tuiazmaniemma). CTpyKTypa Iuia3MaTH4eckod meMOpaHbl. TpaHcmopt
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: accuBHbIN (Muddy3us, odnerdéHuas
nuddys3ust), akTUBHBIM (MIEPBUYHBIA W BTOPUYHBIA aAKTHUBHBIA TPaHCIIOPT).
[Tomynponumaemocts MeMOpaHsbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHIOLUUTO3:
MUHOINTO3, (aronuro3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJIETOYHOW CTEHKHU pacTEeHUM, rpruOoB.

[Murorasma. [{uto3onb. Lutockener. JIBuxeHue murtomiazmMbl. OpraHou/Ibl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKHU: dHAoIIa3Marndeckas ceth (I11C),
anmapat [ oNbIKW, JM30COMBI, WX CTpOoeHHE © (QYHKIUU. B3auMoCBs3b
OJTHOMEMOpPAHHBIX OPTaHOUAOB KieTkH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpanyysipHbIN ) SHAOIIA3MATHYECKUI PETUKYTYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame [ onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KiIeToK. Kietounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJIPUH,  IUIACTHJIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunble,
BTOPHYHBIE M CJIOKHBIC IIACTUBI (DOTOCHHTE3UPYIOMINUX 3YKAPHUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIITUX PACTEHUI.

HememOpanubie opranouasl kietku CTpoeHue u (PyHKIIMU HEMEMOpPaHHBIX
OpraHoOuI0B KJICTKH. PuGocompr. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIEUHbIE  KJIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE JKTYTHUKOB U pecHUYeK. MHUKpOTpyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6osouka sapa, XPOMATHH, KapHoIIa3Ma, SAPHIINIKH, UX CTPOSHUE U
bynkuun. Snepubiii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pacHoONOXKEHUE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHolU 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Knerounsle BratoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dYKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanumn



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

Tabmuupbl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynoBaHHE: CBETOBOM MHUKPOCKOI, MHKPOIPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK PpPa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

Jlabopatopnass paGora «JlccnenoBanue miazMonM3a M JIEIJIA3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckas padora «/3yueHne IBU>KEHUS HUTOIIIa3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(PHBIA U TeTepOTPOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHMYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUceHHbIll U OKCcuceHHbll omocunme3 y baxmepui. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dbotocunteza. CretoBasi u TeMHOBasi Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlpogykTUBHOCTH POTOCUHTE3A. BiusiHuEe pa3auuHbIX PaKTOpoOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN TaM. I TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe oKuclIeHHE, WIH KIETOYHOE AbixaHue. Poab MUTOXOHIpUH B
npolieccax ononorunyeckoro okucienus. uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepaus memoparnno2o epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumymiecTBa a’poOHOro MyTd oOMeHa
BEIECTB Iepel aHadpOoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JdeMoHCcTpaMuA

[Toptpetsr: Jx. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunres
oenka», «CtpoeHue pepMeHTa», «XEeMOCUHTE3Y.

OOopynioBaHHEe: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas pa6ora «/3ydueHne KaTaIMTHIECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalas3bl).

JlaGopaTtopnas pabora «M3ydyeHue (EepMEHTATUBHOIO pacCILEIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTEIBHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopnas padora «CpaBHEHUE NPOLIECCOB OPOKEHUS U ABIXAHUSY.

Tema 7. Haciencreennasi uHGopmManus U peaju3anus eé B KieTKe

Peakiuun matpuyHoro cunres3a. [IprHLIKI KOMIIJIEMEHTAPHOCTU B PEAKIUAX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpumius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpaHcnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus TeHoMa y
POKApHOT U IYKAPUOT. Perynsuus akTUBHOCTH TF€HOB y MpOKapuoT. ['umote3a
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2€eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycel — HekieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupychsbie 3a005ieBanus 4enoBeka, )kuBOTHBIX, pacteruil. CITNJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u anamuz dorvuiux maccusos («bigdata»)
CMPYKMYPHBIX OUoI02UYecKux oanHvlx. Hanomexuonocuu 6 ouonocuu u meouyute.
Ipoepammupyemvle pynkyuu 6enrkos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

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

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupych»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJACIA BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u MuTos.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYCCKUH (MPEMUTOTHICCKUIN ) TIEPHOIBI HHTEP(DA3HI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perummkannun JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIA HAa0Op KIETKM — KapuoTUIll. JIUMIoWaAHBIA W
rariouaHblid  HaOOpBl  XpoMocoMm. ['omosioruuHbie XpoMocoMbl. [looBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXO/ISIINE B HUX MPOIIECCHI.
Tunel Muto3a. Kapnoknses n nutokunes. buonornyeckoe 3HayeHuEe MUTO3a.

Perynsnust MUTOTHYECKOTO IMKJIA KIETKH. [IporpamMmmpyemasi KJIeTOYHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubderu Kiemox. «lL{ugposas
KlemKka» — ououngopmamuyeckue Mooenu GyHKYUOHUPOBAHUS KIemKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «MmuT03», «CTpoeHwHe
xpomocom», «Permukarus JJHK.

O6opyaoBaHKE: CBETOBOM MUKPOCKOT, MUKpOIpenapatbl: « MUTO3 B KJIETKaxX
KOPEIIKa JIyKay.

JlabopaTtopnass  pabora  «/3ydyeHMe  XpoOMOCOM  Ha  TOTOBBIX
MUKpOIpenapaTax.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

OcoOEHHOCTH CTPOCHHUS U KU3HEEATCIIBHOCTH OHOKJIETOYHBIX OPTaHU3MOB.
baktepuu, apxeuw, OJHOKJIETOYHBIC T'PHUOBI, OJTHOKJIETOYHBIE BOJOPOCIH, IPYTUe
npoTucThl. KosloHnanpHbIe OpraHu3MBbl.



B3auMoCBsI3p 4aCTEl MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. Opranu3M Kak eIMHOe 1eioe. ['omeocras.

Txanu pactenuid. TUIIBI paCTUTENIbHBIX TKaHEW: 00pa3oBaTeIbHAasl, TOKPOBHAS,
pOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHHs, (PyHKUUNA U
PACIIOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHu KMBOTHBIX M Y€JIOBEKA. THIMBI KUBOTHBIX TKAHEW: SIUTEIUAIIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKIUN H
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4eJOBEKa. DYHKIIUA OPraHOB U CUCTEM OPTraHOB.

Onopa Tena opranu3moB. Kapkac pacrenunii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbII U BHYyTpeHHUN cKeseT. CTpOEHUE U THUIIbI
COCIMHEHNS KOCTEMN.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OoUTHOE, KTYTUKOBOE, PECHUYHOE. J[BUMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Tutanue opranusmos. llornomeHne Boabl, YIIIEKUCIOr0 ra3a U MUHEPAIbHBIX
BEIIECTB  pacTeHusMu.  llurtanme  KUBOTHBIX.  BHyTpUmosiocTHOE U
BHYTPUKIIETOUYHOE TNuIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue ;xuBOTHIX. [uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTema u4elioBeka. MeXaHu3M BEHTWISIUMM JIETKUX y MNTUI U
MJIeKOTUTaromux. Perynsius npixanust. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaie,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOIUOHHbBIC
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3mos. Beijienienue y pacteHnil. BeiaeneHue y )KUBOTHBIX.
CokpaturenbHble Bakyonu. Opranbl BblaesieHUusA. DuiabTpanusi, CEKpeuuss Hu
oOpaTHOe BcachlBaHHWE KaK MEXaHU3Mbl paOOThl OpraHoB BbiAcieHUS. CBs3b
MOJIOCTH TeJa C KPOBEHOCHOM M BBIICIUTEIBHOM cuUcTEMaMu. Breigenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
Hedpona. OOpa3oBaHME MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepHil M LUCTHI MPOCTENIIMX. 3alI1uTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX NIPOU3BOJHBIE.
3amura opranusma oT OosnesHeil. IMmyHHast cuctema denoBeka. KieTouHblili u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIA H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
MMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PasgpaxkxumocTte ¥ peryisnus |y OpraHusMoB. PasgpaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMoCTh U perynsuns y paCTEHUN.
PocToBble BelecTBa U X 3HAYCHHUE.

HepBHast cucrema u pedrexTopHas peryisiiuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIBl. DBOIOLINOHHOE YCIOKHEHNE CTPOCHUS HEPBHOM CUCTEMBI Y
AKUBOTHbIX. OTJENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedruexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus U SHAOKPUHHAA CUCTEMA JKMBOTHBIX U YEJIOBEKA.
JKenesbl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J[eiicTBHUE TOPMOHOB. B3anmMoCBsI3b
HEPBHOU U SHIOKpUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJAOPOCHW», «MHOTOKIETOUYHbIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOeHHE
HaceKoMbIx», «TkaHu pactenuit», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEJET 4YeIoBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BplgenurenbHas cUCTeMay, «OHIAOKpUHHAsA cucTeMa», «CTpOCHHME MBIIIIbDY,
«AmMmynuter»,  «Kuimieunonosoctueie», «CxeMa  NUTaHUA  PACTECHUI,

«KpOoBEHOCHbIE CHUCTEMBl TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHEe THIPBDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepsi», «HepBHas
cuctema poeioy, «HepBHas cucrema ssrymku», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas  cucrema  nruny, «HepBHas — cuctema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOYHbIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU



HACEKOMBIX, UITIOKOKHX, KHUBBIE IK3EMIUISIPbl KOMHATHBIX pPAacTeHHi, repdapuu
pacTeHUWH pas3HbBIX OTACJIOB, BIIAXKHBIE IIpenaparsl JKUBOTHBIX, CKEJETBI
NO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl AEMOHCTPALMK TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
paclienieHus Kpaxmasa U OeJIKOB 1oJ] IeHCTBHEM (DepMEHTOB, 000PYAOBaHUE JUIS
JEMOHCTPALIMK OIBITOB IO U3MEPEHUIO KU3HEHHOM EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIEIN TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KMBOTHBIX.

JlabopaTtopHasi pabora «/3ydeHue TKaHel pacTeHUIN.

JlabopaTtopHas paGora «/3yueHue TKaHEel KUBOTHBIX).

JlabopaTtopHasi pabora «/3ydeHue opraHoB [IBETKOBOI'O PACTEHUS.

11 KJIACC

Tema 1. Pa3MHOKeHHEe ¥ pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  Oecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISAIUS,
dbparmeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBeie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeio3a. [loBenenne xpomocom B Meio3e. Kpoccuurosep. bruonornyeckuii CMbICI
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzapoasimeBoe pa3Butue. ['aMmeToreHe3 y skMBOTHBIX. [10JIOBBIE KEJIE3bL.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHUE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPUOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apobieHus.
Jemepmunuposannoe u HedepmuHuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH NpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMUCTKH
(ractpynsnus). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIUSIHUE 4YacTeil pa3BUBAIOIIETOCs 3apojbllia (SMOpPUOHANIbHAS WHIYKLHUS).
3akyagka IUlaHA CTPOCHUS JKUBOTHOTO KaK  PE3YyJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYkKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO



pa3BUTHUA, UX PACOPOCTpaHEHHE B Npupoje. Tumbsl pocrta KUBOTHBIX. DakTOphI
peryJISIIIuy POCTa KUBOTHBIX U yesoBeka. CTaauu MoCTIMOPHOHATBLHOTO Pa3BUTHS
y ’KMBOTHBIX M 4esoBeka. [leproabl oHTOreHes3a uenopeka. CtapeHrue U CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
YKW3HEHHOM ITuKIIe pacTeHuid. OOpa3zoBaHue CIIOp B Mpolecce Melio3a. ['amerorenes
y pacteHuid. OII0JJOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MOB. J[BoWHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabmuiel 1 cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI Oecronoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUIAOMOHAAb», «Pa3MHOMXkEHHE 3BIIIEHBDY,
«Pa3MHO)eHUEe TUAPBD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
SANIEKIETK U criepMaTo3oujiay, «OCHOBHBIE CTaJAuMU OHTOreHe3ay, «lIpsiMoe u
HEenpsAMOE pa3BuThe», «Pa3BuTme Manckoro xyka», «Pa3Butue capanum»,
«Pa3putne nATYmKW», «J|BOMHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX PACTECHUI»,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [IUKI MXa», « KM3HEHHBIA LIUKJI MTATOPOTHUKAY,
«OKW3HEHHBIN IUKIT COCHBI».

O6opynoBaHHMe: CBETOBOM MHKPOCKOI, MHUKpONpenapaThl SHIEKICTOK H
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpEenapaTax».

IlpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 2. I'eHeTMka — HayKa O HACJEeJICTBEHHOCTHM M H3MEHYHUBOCTH
OpPraHu3MoB

HcTopust cTaHOBICHUS M PA3BUTHS TEHETUKH Kak Hayku. Pabotel . Mennens,
I'. te ®pusa, T. Moprana. Posib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKHU.
Pa6otsr H. K. Konwiiosa, H. U. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC TEHETUUECKHUE MOHATUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA U PEIIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJBl  TEHETHKU:  THOPUIOIOTHYECKUHN,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.



JdeMoHCcTpaMu

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

Tabmuibl 1 cxeMbl: «MeTobl TeHeTUKIY, «CXEMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 3. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eInHOoO00pa3usl THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyomniee ckpemmBanne. [[poMeKyTOUHBIM XapaKkTep HACIIEeIOBaHMS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens — 3aK0OH He3aBUCUMOTO
HacJe10BaHus pu3HaKoB. [{uTomornyeckre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuersieHHOE
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXAYy TIeHaMh. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMeTHbIM MOJ. | eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HakoB, CHETUIEHHBIX € ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXXECTBEHHBIN aJuieau3M. B3anmMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
Kommiementaprnocts. Onuctas. [Tonumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHUS PACTCHUH, )KUBOTHBIX U UEJIOBEKA, 4 TAKIKE
(U3MONOTMYECKUX  TPOIIECCOB, TMOBEACHUS W  KOTHUTUBHBIX  (DYyHKIIUH.
['eHeTHUYECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTMdeckue acmeKThl KOHTPOJIS U
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3akoH
Meunnens», «AHamu3upymoniee ckpemuBanue», «HemomHoe TOMUHHpPOBaHUEY,
«CrernyieHHOEe HacJeIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka ToJiay,
«Kapuotun denoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN alJICIN3M», « B3anMo1elCTBHUE IT'€HOBY.

O6opynoBanue: MoAeNb g JEMOHCTpalMud 3aKOHOB €IMHOOOpasus
THOPUIIOB TIEPBOTO TIOKOJCHWS U PACHICIUICHUS TMPU3HAKOB, MOJCIb IS



JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTnyeckas padora «l3ydyeHue pe3yabTaTOB  MOHOTMOPHUIHOTO
CKPEIIMBAHUSA Y TPO30(DUITBD».

IIpakTuueckass  paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

Tema 4. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna w cpeapl npu  (HopMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KayecTBEHHbIE W KOJMYECTBEHHBIE NMPU3HAKU. Buas
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas U3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanyioHHbBIN
psa u BapuanmoHHas Kpubas (B. Moranncen). CpoiicTBa MOIu(UKAIMOHHON
V3MEHUYUBOCTH.

['eHoTHIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON N3MEHYMBOCTU B CO3JaHUU
TeHETUYECKOr0 pa3HoO0pa3us B Mpeiesiax OJJHOrO BUIA.

MyTrannoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMu. SnepHble U
HUATOIUIa3MaTuYeckue mytauuu. CoMaTUYeCKUe M TOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl W WX BIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTU MYTAIMOHHOTO TMpollecca. 3aKOH TOMOJIOTUYECKUX PSII0B B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnon). BuesnepHass u3MEHYHMBOCTH U
HACJIEICTBEHHOCT.

Onuecenemuxa U 9NUSEHOMUKA, pOIb dNULEHeMmuYyecKux @Gaxkmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabnmuel u  cxembl: «Bugasl u3meHumBOCTHY», «MoaudukanoHHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAsS U3MCHYUBOCTEY, «Metio3y,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.

O6opynoBaHue: >XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacCTCHH,
pucyHku (doTtorpadpuu) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapHallMOHHOTO psjga U
BAPHUALIMOHHOW KPUBOY.



IIpakTuyeckass padora «Mytamuu y apo3o¢unasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 5. 'eHeTHKa Yesi0BeKa

Kapuotnn 4yenoBeka. MexnyHapoaHas NmporpamMma HCCIENOBAHUS T€HOMA
yernoBeKa. MeTonpl  M3y4YeHHsT TEHETHKM  YEJOBEKAa:  TIE€HEAIOIMYECKHM,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONpEIECIICHHE r€HOTHUIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[1[[P-ananu3a. HaciencTBeHHble 3a001€BaHus YeJIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
OOJe3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MPeIpacioyiOKEHHOCTHIO.
3Ha4Ye€HHE MEJMIMHCKON I'€HETHKU B MPEIOTBPAILECHUH W JICUEHUN I'€HETHYECKHX
3a0o0yieBaHU uesoBeKa. MeauKo-reHeTUYECKOe KOHCYJIbTupoBaHue. CTBOJIOBBIE
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIICIOBAaHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enernyeckue (akTOphl MOBBIIIEHHONM YYBCTBUTEJIBHOCTH YEJIOBEKA K
buznyecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYKarollen cpeapl. ['eHeTnueckast
IIPEAPACIIOJIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM.

JleMoHCTpanumn

Tabmuupbl u cxemsl: «Kapuotun 4denoBeka», «MeToapl U3y4yeHUsS T€HETUKH
yenoBeKkay, «l'eHeTnueckue 3a001eBaHMsI YEITOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 6. Cesiekuusi OpraHu3MoB

JlomecTukanys u cenekuust. 3apoKICHHUE CEJEKIUU U JOMECTUKALMU. Y YCHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pactenuii. Ponb cenekunu B CO31aHUU COPTOB pAaCTEHUM U MOPOJ )KUBOTHBIX. COPT,
opoja, ITaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACJIEICTBEHHOW N3MEHYMBOCTH
H. W. BaBunogsa, ero 3HaueHue JJisl CEEKIIMOHHOMN pabOTHI.

MeTonbl cenekuMOHHON padoThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTarnsl KOMOWHAIITMOHHON CCJICKLIUU. HcnbiTanue
OpOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHUIy C IOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C moMoIIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIMOHHOW  padoThI.
PanuanMOHHBIN U XUMUYECKANW MYTareHe3 Kak UCTOYHUK MyTalU Y KyJbTYPHBIX
¢opm opranusmoB. Mcnonp30BaHWE TE€HOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tonyuenune MOJINTUUIONUIOB. BnyrpusuaoBas rUOpUIN3aLIUs.
bnu3kopoACTBEHHOE — CKpelluMBaHue, Wid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, Win ayTOpuauHr. I'erepo3uc u ero mnpuuuHbl. Mcnosb3oBaHue
rereposuca B cenekuuu. Otnanénnas rubpuausamms. [Ipeomonenne Oecruiomus



MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre U U3y4eHUE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX
JUKHX POJWYEH JUISl CO3[JaHUsI HOBBIX COPTOB U TMOPHUIOB CEJIbCKOXO3AMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX JHCUBOMHBIX 6 Yeaix YIAVYULeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHUU U KPOCCOB8, 8 MOM HYUcCle C
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHU, Nepedo8blX Uoel U
NepCneKmuGHbIX MexXHOA02UL.

JleMoHCTpanun

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

Tabnuup! u cxembl: «L{eHTpBI TPOUCXOXKAEHUS U MHOTO00pa3usl KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Mertonpl cenexuumy, «OtnanéHHas rudpuanzanusy, «Myrarenes».

JlabopatopHas padora «/3ydyeHne cOpTOB KyJIbTYypHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHHIN.

IpakTnueckas padora «lIpuBnBka pacTeHUN.

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBI YYacCTOK, B TEIUIMYHOE XO34WCTBO, B JIAOOpATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 7. buoTexH0JIOTHSI M CHHTETHYECKAsI OHOJIOTUSI

OOBeKThI, UCHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpaguuuoHHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAEnHe. Mukpoouosornyeckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTHYECKHUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3nilaHre TEeXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABIECHHOTO U3MEHEHUS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIbIO MOJYYEHNs OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUaoIIHUecs B MPUPOIe OMOCUHTETUUECKHUE MYTH.

Kiierounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
#KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©W  COMATHYECKHI
smOpuorene3. lcmonb30BaHue TraruioMgoB B CEJEKUUU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHUE JKUBOTHBIX. METON TpaHCIUIAHTALMU SIAEP KIETOK.



Texnonozuu 0300poseieHus, KyIbmusupo8aHus u MUKPOKIOHATILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHass M TeHHas WHXeHepHs. VICKyCCTBEHHBII CHHTE3 T€HAa U
KoHcTpyupoBaHue pekomonHanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTHKEHHUS M TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHXKEHEPUHU. DKOJIOTHYECKUE
U 3TUYECKUE TPOOJIEMbl FTEHHON MH)KEHEPHH.

Menuuuackue 6uorexHnosnoruu. [locrrenomuas nudposas meauuuaa. TTLP-
JMAarHocTuka. MeTaOoJIOMHBIN aHalu3, T€HOUEHTPUYECKUH aHalu3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKH COCTOSIHHS €ro 310poBbf. VICIOJIb30BaHHME CTBOJIOBBIX
KieTok. TaprerHas Ttepanuss paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTHM, CO3JaHUs KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoiauHra
JUISL PEIIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULIUHBI.

Co3nanue BEKTOPHBIX BakKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3anuThl OT Bo3Oynuteneidr OPBU, ycTaHOBieHHME MOJIEKYISIPHBIX MEXaHHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanumn

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KeTouHas nHKeHepus», «I eHHass HHXKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUH.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWIAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

Tema 8. 3apo:kaeHue W pa3BUTHE 3BOJIOIMHOHHBIX INpeJCTaBJICHUI B
omnosioruu

OomonnonHas Teopus Y. JlapBuna. IlpeanochulkM BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1ue cuitel 9BoJTonK BUIOB 110 Y. J[apBuHY (BbICOKasi ”HTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmnenue cunTeTnyecko Teopun dBonmonuu (CTD). HeltpanbHas
teopust dBomouud. CoBpeMeHHas JBOJIOLMOHHAs  Ouojorug. 3HauYeHHE
HBOJIFOLIMOHHON TEOPUH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JemoHcTpanuu

[Toptpetsl: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. 7K. Cent-Unep, XK.
Kroswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.



Ta6nuiel 1 cxembl: «CucreMa xuBoi ipupoabl (1o K. JIuauero)y, «JlectHuiia
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHuit u KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta myremiectBus Y.
Hapsuna», «Haxoaku Y. [apBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«[lopoasl Tomy6eit», «MHorooOpasue KyabTypHBIX (opM KamycTb», «llopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema o0pa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOIIECHUS ABWXKYIIMX CHJI 3BOMIOLUN», «OCHOBHBIE IOJOKECHHS
CUHTETUYECKON TEOPUH 3BOJTIOLIHI.

Tema 9. MukposBoionus u eé pe3yabTaTbl

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTIOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIBI) 3BOJIOUUHA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIALUAX. DPPEKT OCHOBATEIIS.
Ippexm oGymouiiounozo eopaviuika. CHUdCeHUe 2eHemuuecKko2o pazHooopaszus:
npuyunsl u cireocmsusi. llposenenue a¢pgpexma opetigha 2enog 6 6ONILUUX U MATBIX

NONYIAYUSX. Murpanun. N3osius MO JISILIUIA: reorpaguueckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTAaOWIM3UPYIOIIMMA,  pa3pbIBAIOLIUI
(zm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
TIOBE/ICHUS KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HuKHOBEHHE IPUCTIOCOOIEHUH y Opranu3mMoB. ApomMopd03bl U HANOAANTALINH.
[Tpumepsl TprcnocoOIeHU y OpraHu3MOB: MOP(hOIOrHiYecKkre, PU3n0I0rH4ecKue,
onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHH3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPOAIBOMIOIMHU. M3omsmus — kimoueBor (dakTop BupooOpazoBanus. Ilytu u
CIIoCcoObI BUJ1I000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CUMIIATPUYECKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Pob 3BOTIOLIMOHHOM OMOJ0THH B pa3pabOTKe HAyYHBIX METOJIOB COXPaHEHUS
OouopaszHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3suTOB U HUX XO35CB.
Mexanu3Mbl (GOpMHUPOBAHUS YCTOMUHUBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPBHOBI €
HEH.



JdeMoHCcTpaMu

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

Tabmuubl u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomynsiuonHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buxymme
CHJIBl 3BOJIFOLUN», «IDKOJIOrMYEcKass M30JsUUs MONYJSALHMN CEeBaHCKOU (openmny,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM M IMCTBEHHUIIBI JAyPCKOM»,
«ITonmynsAIMOHHBIE BOJHBI YUCIEHHOCTH XHUIMHUKOB U KEPTBY», «CxeMa AeNCTBUS
€CTECTBEHHOTO 0TOOpay, «PopMbI OOPHOBI 32 CYLIIECTBOBaHHEY, «HIyCTpHAIbHBIHI
Menanu3zM», <«OKuBble  uckomaembie»,  «IlOKpOBUTENBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpemympexpnaromas oOKpacka 3XUBOTHBIX», «Dusznonsorudeckue
amantanun», «lIpucOoCOONEHHOCTh OpPraHu3MOB U €€ OTHOCHTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoitHuku», « CTpykTypa Buaa B mpupojie», «CrnocoObl
BU1000pa3oBanusy, «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«IKOJOru4YecKoe BHUI000pa3oBaHUE BUAOB CUHUL, «lloauruionasl pacTeHHi»,
«KamycTHO-peieuHbIil TuOpumy.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIl U
3BEpeil ¢ MpuMepamMu pa3IMuHbIX MPUCIIOCOOJICHHIM, YyUesa NTHIl U 3BEpeil pa3HbIX
BUJIOB, TepOapuu pacTeHUl OJU3KUMX BHUJOB, OOPA30BABIIMXCSA Pa3IMUYHBIMU
crocobamu.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHasi padota «IIprcnioco0aeHrss OPraHM3MOB U UX OTHOCHUTEIIbHAS
1e71eCO00pa3HOCTHY.

JlaGopaTopnass paGora «CpaBHeHUE BHUJOB MO MOp(oIOrHuecKkoMy
KPUTEPUIO».

Tema 10. MakposBosouus u eé pe3yJibTaThl

Metoasl u3ydeHMsT MakpolsBoJwonuU. [laneoHTONOTrMYECKHE  METOMBI
uzydeHus: HBoimonuu. IlepexonHeie ¢GopMbl U (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpadudeckue meTonsl uzydeHus: sBostonuu. CpaBHeHuE QIIOpHl U
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpaduyeckne obOmactu 3emiau. Bumbi-
SHJEMUKHU U PEIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMIbl U3YYEHUS
BOMIOIMU. ['eHeTHUecKkue MEeXaHU3Mbl 3BOJIOLMHM OHTOT€HE3a M TOSIBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTaHBbI.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXUMHYECKUE U MAaTEMAaTUUYECKHUE METO bl U3YUEHUS dBOJIIOIMHU. [ OMOIOTUYHbBIE
reHbl. COBpEMEHHBIE METO/IbI IOCTPOCHUSI (PUIIOTEHETHYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTallMK U 3BOJIOLMS TEHOMOB.



OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOOIUU. [Ipunyun cmenvl QyHKYUI.
HeoOpatumocTs 3BosmonMu. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLIUU.

JleMoHCTpanun

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkelnsb.

Tabmunpl U cxeMbl: «PUIOTEHETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yOble  smepel»,  «Crerouedansl»,  «Punnodure»,  «CeMeHHbIE
nanopoTHUKn», «buoreorpaduueckue 30HBI 3eMin», «Jlpeiid KOHTUHEHTOBY,
«Penuktey, «HadanpHbple cTaguu 3MOPUOHAIBHOIO Pa3BUTUS O3BOHOYHBIX
KUBOTHBIX», «[ OMOJOTHYHbIE ¥ aHAJOTHYHbIE OpraHe», «PyauMeHTb,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YeJNOBEKa W IIUMIaH3e», «l1aBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO1IME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

12 KJIACC

Tema 1. IlpoucxokaeHne U pa3BuTHe JKM3HU Ha 3emJie

HayuHble TrUMoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrnepMusi. JloHaydHble TPEICTaBICHUS O 3apOKJIECHUU KU3HU (KPEAllMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKIEHUS KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxaenne >xM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON JBOJIIOLIUM. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
opraHnyeckux BemecTB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
OO6pazoBanue noaumMepoB u3 MonoMepoB. Koaieparnas runote3a A. . OnapuHna,
runore3a nepBuyHoro OynpoHa JIk. XongeilHa, reHeTudeckas rumotesa [.
Ménnepa. PubGozumbl (T. Yex) u runoreza «mupa PHK» VY. T'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emin 1 MeTOAbI €€ n3ydeHus. FIckoraeMbple OpraHn4ecKre OCTaTKU.
['eoxpononoruss u e€ meroapl. OTHOCUTENbHAs M aOCOJIOTHAs T€OXPOHOJIOTHS.
['eoxpoHosoruyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tanbl OpraHMYecKOM »HBOJIOUUU. [losBIIEeHME W DBBOMIOLUA
NEPBBIX KJIETOK. DBOJIOLHMSA MeTaboau3Ma. BO3HHKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
CrpomatonuTtsl. [IpokaproThl U 3YKapUOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE MMPOUCXOKIACHHE
BUpYycOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHUE
OCHOBHBIX 'PYIIII MHOTOKJIETOYHBIX OPIraHU3MOB.



OcCHOBHBIE 3Tallbl 3BOJIOLMHU BbICHIMX pacTeHui. OCHOBHBbIE apOMOpP(O3bI
pactenud. Beixon pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUH U
3aBoeBaHre uMH cymu. CemeHHble pacTeHus. [IpoHCXOKIEHHE IIBETKOBBIX
pPaCTCHUMN.

OCHOBHBIC 3Tallbl 3BOJIONHMH JKABOTHOTO MHUpa. OCHOBHBIE apOMOPQO3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentwimil. [IpoucxoxaeHue MICKONUTAIONINX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMH U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30ii, Me3030i, KaitHo30i. O01Ias XapaKTepUCTUKA KIIMMATa U T€OJIOTUYECKUX
npoueccoB. [losiBieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa3oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBble BbIMUPaAHUSI — 3KOJIOTHUYECKUE KPU3UCHI MPpouwioro. IlpuunHel u
CJIEICTBUS MAacCOBBIX BbIMHUpaHUil. COBPEMEHHBIM IKOJOTHYECKUN KPHU3UC, €T0
ocobennoctu. [Ipobnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKUE IPYMITBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®. Penu, JI. Cnannanuanw, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mumuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  JBONIOUUN», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3TaIbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabd», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacrenuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3ssl KUBOTHBIXY», «I[IpocTeitmmey, «Kumeunononoctusiey, «llnockue
yepBu», «YUneHuctonoruey, «PbiOb», «3emMHOBOIHBIEY, «lIpecMmbikarommecs,
«IItnuey, «Miexkonuraromue», «Pa3Butue KU3HU B apXeUCKou dpe», «PaszButue
)KU3HH B IMPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHUYECKOTr0 MUPay.

O6opynoBaHue: repOapuu pacTEHUM pa3IMYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BIIAXKHBIE MPENAPAThl ’KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUH
WTJIOKOXKHX, CKEJIETHI I0O3BOHOYHBIX KUBOTHBIX, UydeJia ITULL U 3BEPEN, KOJUICKLIUN



OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKM OPraHMYECKHX OCTaTKOB
OpTraHU3MOB.

Bupryanbnas naboparopHasi padora «MozaenupoBanue onbiToB Muiiepa—
FOpu 1o nzydenno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
aTMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnMcaHuWE HMCKONAEMbBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «l3yyeHue OCOOEHHOCTEN CTpOEHUs pacTeHUM
Pa3HBIX OTAEIIOB).

IIpakTnyeckas padora «/3yyeHue 0COOEHHOCTEN CTPOEHUS MMO3BOHOYHBIX
YKABOTHBIX».

Tema 2. Ilpoucxo:kaeHne yeJaoBeKa — AaHTPONOTreHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM YeEJIOBEKa. Penmmrmnosnsie
B033peHU. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIIOBEKA.
CBuzerenscTBa  CXOJACTBA  YEJIIOBEKA € JKMBOTHBIMU:  CPaBHMUTEJIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKka OT KUBOTHBIX. [IpSIMOXOKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJOBHONO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrokymue cuiibl ((pakTOpbl) aHTPONOreHe3a: OMOJIOrHYecKue, COllUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLHAIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE ITOHTHIBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JoJiei. ABCTPaJONUTEKU — JBYHOTHE MpEAKH Jrofeh. UenoBeK yMenbli, MepBbie
W3TOTOBJICHUS OpyIHi TpyAa. YenoBek NpsMOXOASIINN U EPBBIM BBIXO JIFOAEH 32
npenensl Appuku. YenoBek reitienboepreckuil — oOmil npejok HeaH 1epTaabCKOTro
YEeJIOBEKa M YEJOBEKa Pa3syMHOro. YelloBeK HEaHIEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHUMI
YeJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamu Adpuku. [lameorenermka u
MaJ€OreHOMHKA.

DBOJIIOLIMST COBPEMEHHOTO uejoBeKa. EcTecTBeHHBI OTOOp B MOIMYIISIUAX
yenoBeka. MyTanuvoHHbBIN Tiponiece u moauMopdusM. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(QQGeKT ocHOBATENs» B MOMYJSAIUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. lloHatne o pace. bospline pacel: €BpONEOUIHAs
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAlbHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems W myTu paccelieHHs 4YelOoBeKa IO IIJIaHETe.



EnuHcTBO  uyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacus3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpYKAroUIeH Cpeibl.
Bnusnue reorpadudeckoil cpespl u apeiida reHoB Ha MOp(OJIOTHIo U (HHU3UOJIOTUIO
YeJoBeKa.

MexauciuIuiMHapHble  MeToAbl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  ODBOJIOLIMOHHAS ~ AHTPOIOJOTHS U MAJIC€OaHTPOMOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA IMPUPOJBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Hoptpersr: Y. lapBun, JI. JIuku, . 5. Porunckuir, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3biAHb, «CKeleT uegoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «YenoBek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UeloBeKay.

OOopynoBaHue: MYJSKM  OKaMEHEJIOCTeH, MpPEeIMETOB MaTepualbHON
KyJIbTYpbl ~TIPEIKOB 4YelOoBeKa, penpoaykuuu (dororpadum) KapTuH C
MUQOJIOTHYECKUMU U OUOJCUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yeperna yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YeJIOBEKa U KUCTH IIUMIaH3e,
MOJEIHN TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTallil YeIIOBEKay.

Tema 3. Dkojorusi — Hayka O B3aMMOOTHOIIEHHWSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY Kaloule cpeaoi

3apoxaeHue U pa3BUTHe 3KoJoruu B Tpyaax A. 'ymOonsara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenbl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metoasl sxosoruu. [loneBble HaOmoAEHUA. DKCIEPUMEHTHI B HKOJIOTHU:
NpUpoAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTMU. MOHUTOPHUHT
OKpY>KarolIen Cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEIOBEYECTBA C MpUpoaor. PopMHpOBaHUE
HKOJIOTUYECKOMN KYJIbTYPhl U SKOJIOTHYECKON TPaMOTHOCTH HACEICHUSI.

JdemMoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.



Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3Konorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD).

JlabopaTopHnast padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 4. Opranusmbl 1 cpefa 0OUTaHUSA

DKoJiornueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Knaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHYECKUE, OMOTHUYECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JAEUCTBUS dKojoruueckux (axrtopos. [IpaBuno munmmyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOUOHTHBIC
OpPTaHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak »Koiorudeckuit daxrtop. JleicTBue
pPa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa HAa OPTraHU3Mbl. JKOJIOTUYECKHE TPYMIIBI
pacTeHMd M >KUBOTHBIX [0 OTHOLICHWIO K cBeTy. CHUrHambHass poJib CBETAa.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [leiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTs kak skonormyeckuid (akrtop. IlpucnocobiieHuss pacTteHudl K
NoJAJIep>KaHUI0 BOJHOrO Oananca. Knaccudukanuss pacTeHUH MO OTHOIICHUIO K
Boje. [IpucrniocoOnenust ®KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAS, MMOYBEHHA,
rNIyOMHHAsT  TIOATNOYBEHHAsl, BHyTpuUOpraHuzMeHHas.  Dusuko-xumMudeckue
0COOEHHOCTH cpefi 00uTaHusi opraHu3MoB. [Ipucnoco6ieHuss OpraHu3MoB K KU3HH
B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
rOJMYHbIE PUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HMU.

’Kuznennsie popmbl oprann3mMoB. [TonsiTue o xu3HeHHOM popme. XKuzHeHHBIE
dbopMbl pacTeHHMl: JepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBBhI,
OJTHOJIETHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOMOHTHI, TEOOMOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckue hakTopsl. Bumbl OMOTHUECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHUYECTBO, cUMONO3 U ero (opmel. [lapazutusm, koomnepaiusi, MyTyalusM,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJecTBUS  (Tommueckue, (Qopudeckue, (¢abpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [[puHIUT KOHKYPEHTHOTO UCKITIOUCHHUS.

JlemoHcTpanuu



Tabmuupl 1 cxeMmbl: «OKosornyeckue (akTopsl», «CBETOBOH CIEKTPY,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX IO OTHOUIEHUIO K CBETY», «TeIIoKpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KMBOTHBIE», «DU3MOJIOrMYECKUE aJanTalnuu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MOB», «bHOJOrMYeCKHEe pPUTMBDY,
«Kuznennsie popmbl pacTeHUID», <« Ku3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTEMa XBOWHOro Jjecay», «lLlenmn muraHus»,
«XHIIHAYECTBOY, «ITapa3utuzm», «Konkypenuus», «Cumobuosy,
«KommeHcanuzmy.

O6opynoBanue: repbapund pacTEHUW W KUBOTHBIX, MPHUCIOCOOICHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PaKTOpoB, repOapuu CBETOIIOOUBBHIX,
TEHENIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHUH, CBETOJIOOMBBIE, TEHENIOOUBHIE U
TE€HEBBIHOC/IMBBIE KOMHATHbBIE pacTEHUs], repOapuy U KOJJICKLIUU TETIONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPYMI, KOJJIEKLIHUU XKUBOTHBIX, OOMTAIOIIKX B pa3HbIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJalolIUX dYepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HM, Trepbapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIUX B Pa3IM4YHbIX OMOTUYECKUX B3AUMOJEHCTBHUSIX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 5. Dk010rusA BUAOB U MOMYJISALMIA

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJIALHH. [lonynsauuss  Kak
Oounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOrMHU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisauuid. OCHOBHBIE TOKa3aTeau NOMYJISIUMU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi M II0JIOBAasl CTPYKTypa, pOXKIAeMOCTb, HIPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKkoJyioruueckas CTpykrypa nonyisiuuu. OleHKa YUCICHHOCTU MOIMYJISIIUU.
JlunaMuKa monmyJsiMu U €€ peryssinusa. buoTudeckuid MOTEHLMAN MOMYJISLUH.
MopnenupoBaHue JMHAMUKY NonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSAIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).



[Tonarue o0 sKoJIoTMYECKON HUIe Buaa. MectooOutanue. MHoroMmepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbHas U peann30BaHHAs HUILIN.

Bun xak cucrema nomyisinuil. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTeruu. JKOJOTMUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JleMoHCTpanun

[Toptper: Ix. . XaTunHCOH.

Tabmumbl u  cXeMmbl: «DKOJOTHYECKHE XaPAKTEPUCTHKU TOMYJISIIHNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisium», «Bo3pacTHble  NHUpaMHUJIbI
nonyysiiun», «CKOpOCTh  3aceleHUsi IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJIEKIIUHU KUBOTHBIX.

JlabopaTtopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacCTEHUHN K pacCEeICHUION.

Tema 6. Jkos10rus coodMIECTB. IKOJOTHYECKUE CUCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHAIBHBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOJIYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKHU
skocucteM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE MOKa3aTeH IKOCUCTEMBI. bruoMacca u mpoayKIus. IKOJOTHUYECKUE
nUpamMUIbl YUCes, 0MOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — cCyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UMX TMPUYUHBL. AHTpPOINOIEHHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcnoe coobiectBo. bropasnoobpasue v mojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopet u
oKeano8. IKocucmemvl MYHOP, 1€cO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocucrema. ArpoueHos. Pazmmuus
ME3K]ly aHTPOIIOTEHHBIMH U IPUPOAHBIMU IKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
bnopa u ¢ayna. CuHaHTpomuzalusi Tropojckoi ¢ayHbel. buonoruueckoe u
X035MCTBEHHOE 3HAUYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aMMOJICCTBUI OpPraHU3MOB B
skocucteMax. Ponb kackadnoeo s¢ghghekma u 6u008-30upuxamopos (Kiouesvix



61008) 6 (QyHKYUOHUpOBanuu 3kocucmem. IIepeHOC PHEPIUU U BEIIECTB MEXTY
CMEXHBIMHM SKOCHCTEMaMH. Y CTOMYUBOCTbh OPTaHU3MOB, MOMYJISIUNA U YKOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OpP2aHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmesusi. MeTol0IoTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JleMoHCTpanun
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OuoleHo3a»,  «OKocHCTeMa

IIMPOKOJUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO Jjecay, «DYHKIMOHAIbHbIC
IPyNIIBI OPTaHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocucteme», «Llenu
nuTaHus (macTOWINHAs, JACTPUTHAsS)», «DKOJOTMYECKas MupamMuja YHCE,
«OKonorudeckas mupamua OMOMAacCChl», «IKOJIOTHUYECKas MUpaMUia dHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «J9KocucTteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB M MOTOK
HHEPTUU B arporeHo3er, «[Ipumepsl ypOosKocucTeMY.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepeid, repOapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo03KOCUCTEMBD».

JlaGopaTopnasi pa6ora «l3ydenue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKYypcusi «IKCKypcHsl B TUIIMYHBIM OMOreoieHo3 (B 1yOpaBy, OEpe3HsK,
CJIbHUK, Ha CYXOJI0IbHBINA WU TOMMEHHBIN JIYT, 03€PO, OOJI0TO)».

IKCKypcusi «DKCKYpCHUsI B arposKOCHCTEMY (HA MOJ€ WIA B TEIUIMYHOE
XO3SICTBO)Y.

Tema 7. buocdepa — riiodanbHas IkocucTeMa

buocdepa — oOmennanerapHas 000J0YKa 3eMIIM, TJI€ CYIIECTBYET WIIH
CyIIIeCTBOBaJIA XU3Hb. PazBuTHe mpejacTaBieHuit o onochepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnmactu 6mocdepsl u e€ coctan. JKuboe
BelecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rII00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onochepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHE IUKJIIBI (YTIepoa, a30Ta). PUTMUYHOCTH sSIBICHUH B
ouocdepe.

3oHanbHOCTH OMocdepsl. [TonsTre 0 Guome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOWHBIC JieCa, CMEIIAHHBIE WM ITHPOKOJWCTBEHHBIEC Jieca, CTEIH, CaBaHHBI,



MyCTBHIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhs. Knumar, pacTUTENbHbIN U )KMBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopoga B TPHUPOJEL»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii Jiecy.

Oo6opynoBanue: repbapuu pacTeHUMN pa3HbIX OMOMOB, KOJUIEKITUHN >KUBOTHBIX.

Tema 8. YUesioBek M OKpY KaIOIIas cpeaa

OKOJIOTUYECKHE KPHU3UCHl M WX NPUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arps3HeHre BO3AYITHOM cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOTHOMN
cpeabl. OxpaHa BOIHBIX pecypcoB. PaspymieHne mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. I3MeHeHne Kiumara.

AHTpOIIOTE€HHOE BO3/ICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojanbie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PanimonanpHOE  TPUPOJONONIB30BAHUE W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ABHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSTHBIE MOCIEACTBUS.

Pa3BuTre METOJIOB MOHUTOPUHTA pa3BUTHUSL OMACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHOBb
IKopeabuumayuyu dKocucmem U cnocooos 60pvOLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruapochepbn,
«3arpszaenue nouBb», «[lapaukoBbIit AadhexT», «Oco00 oxXpaHseMbIe MPUPOTHBIC
TeppuTopun», «MoAeIH yIpaBIsIeMOTro MUPay.

O6opynoBanue: (ororpaguu OXpaHsSEMbIX PAaCTEHUM U >KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYArOUIMMUCS POCCUUCKON
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAIUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOT0 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOIIOTUUECKOU KYJIBbTYPBI,
cnocobHocmu cmasums NENN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U MPABOIMOPSIKY, YETOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYArOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTU B MPOIIECCE peaiu3allid OCHOBHBIX HaIpaBJICHUIN
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB v 00S3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPABOIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEILHOCTH IIPH CO3aHUHN YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HIIMI0 110 OTHOMIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJIbHBIM MOJIOKECHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakIaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA,
YBaXXCHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTHU nepesr PoauHoi, ropaoctu
3a CBOM KpaH, CBOXO PoOIHHY, CBOW SI3bIK M KYJbTYpPY, MPOIUIOE W HACTOAILICE
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIECIUIO U MaMATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/IC;

CIIOCOOHOCTh OIICHWBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTUM, TMOHMMAHUSI 3HAUYECHHS OHOJIOTUM B TMO3HAHWU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSACH HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJAUTENSIM, CO3/TAaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ICTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuyeckoro BoCcnUTAHUA, GOPMHUPOBAHMS KYJbTYPbl 3[0POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a *KU3HHU (310pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHUM W OTHObIXa, peryisipHas (Qu3nyeckas akTUBHOCTH), OEpEKHOTrO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hHU3MUECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE LEHHOCTH MPABWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHHE TMOCIEACTBUN U HEMPUSITUS BPEAHBIX MPUBBIYEK (YyMOTPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIHHO
BBIIIOJIHATH TAKYIO I€SITEIbHOCTB;

MHTEpEC K pa3IMyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO U CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUSI TOCTYNKOB M OLIGHKM MX BO3MOXHBIX [MOCJHEICTBUM ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM U MyTell ux
pelLIeHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETAEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M yMEHUST TpU  pEHIeHHH TNpoOiieM, CBS3aHHBIX C  PAMOHAIBHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILLIMX BPE OKPYKAIOLIEH PUPOIHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUATHBIE SKOJIOTMUECKUE MOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEJIbHONW, KOMMYHMKATUBHON U COIMAJIHLHOM
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOHN JIEATEIbHOCTH IKOJIOTUYECKON
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKHM M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKON KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXKTY JIIOJABMU U TIO3HAHUS MUPA;

NOHUMaHUE Ccrnenu@uKku OUOJOTUM KakK HayKd, OCO3HaHUsA €€ pOJu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTU OWOJIOTMU JJISi COBPEMEHHOM LMBWIM3ALUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX KOJOTHYECKUX MPOoOsIeM U
o0ecrieyeHrss  Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHON TPaMOTHOCTH OOydarommxcs, GopMHPYyEMOit
IpU U3YYCHUH OUOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPa M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHME LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HUCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE); YHUBEPCATbHBIC
yueOHble JeHCTBUS (TMO3HABATENbHbIE, KOMMYHHKATHUBHBIC, PETYJSATUBHBIC),
obecneunBaomue GopMrupoBaHrue (yHKIIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  OOYyYarolMXcCs; CIIOCOOHOCTh  OOY4YaroIIMXCS  MCHOJIb30BaTh
OCBOCHHBIE MEKIUCUUIIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHUS U YHHUBEPCAIbHbIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

B pe3ynbpraTe u3yueHuss OMOJIOruM Ha YPOBHE CpEeIHEro 00LIero o0pa3oBaHus
y oOyuatomerocss OyayT c@OpMUpOBaHbBl I103HABATEIbHbIE YHHUBEPCAJIbHBIC
y4yeOHbIEe JEHCTBUS, KOMMYHUKATHBHBbIE YHHBEPCAJIbHBIE Y4YEOHbIE JIEHCTBUS,
PEryJISITUBHBIE YHUBEPCAIIbHBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOSITENILHO  (OPMYyJIUpOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl O0BsICHEHUST (DAKTOB U SIBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENIbHBIE CPEACTBA [l TPEACTABICHUS CYIIECTBEHHBIX
CBSI3eM M OTHOUIEHMH B M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxke
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIW3a MMEIOIINXCS
MaTepuaIbHbIX U HEMATEpUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIe0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEIIEHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUU YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATH 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PELICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrHHaJIbHbIE MOIXOJbl U PELIeHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOYHHKAX MH(POPMAIUH (TEKCTe Y4EOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTUYECKHX CIIOBapsiX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEMMPOTHUBOPEUYNBOCTH;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHUSI yUeOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KyJIbTYypy aKTUBHOTO MCIOJIb30BAaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU U
Apyroe);

UCIIONBb30BaTh HAy4YHBIM SA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Oouonoruueckod uMHGpOpMalLMen: TNPUMEHATh XUMHYECKHE, (QU3NYECKHEe U
MaTeMaTHUYeCKUE 3HAaKM U CUMBOJIbI, (hopMyibl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJE€Th  HAaBBIKAMHM  paclo3HaBaHWS M 3alUThl  UH)OpMaIuw,
MH(GOPMaILMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yUIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCYy>KIaeMol TeMbl (yMEHHME 3aJaBaTh
BONPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIHHO BBIIOJHEHUS MpeuiaraeMon
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN PYTHX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COLIMAJbHBIX 3HAKOB, MPEANOCHUIOK BO3HHWKHOBEHHUS KOH(MIMKTHBIX CHUTYallUH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU MEPErOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMUHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI U pelIeHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NIPU PEIICHUHU Y4eOHOH 3a1auu;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHHW30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBJISITh IUIAH JEUCTBHM,



pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOIINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBATh HWJIEH C TO3MLHUA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

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

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATENbHO COCTABJIATH IIJIaH PELICHUS TPOOJIEMBI C YIETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOUYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HUX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIBHOCTH;



3) npuHATHE ceDdsT U APYTHX:
IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,
IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH AHAINA3E PE3YyJbTAaTOB
NEATEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;
pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE peE3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorusi»y Ha yriayOJa€HHOM YypOBHE OpHUEHTHUPOBaHBI Ha oOecreyeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue st OMOJIOTMH HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH TTO
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUU W UX MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHble pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

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

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. lIneiinena, P. BupxoBa, XxpoMmocoMHas TeOpust
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOT000pa3us ¥ MPOUCXOKACHUS KYyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€AMHOOOpa3s
MIOTOMKOB TI€PBOr0 TOKOJIEHHUS, PAaCIHICIUICHUS, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKMX PANOB B  HACJIEIACTBCHHOM
n3meHunBoctd H. M. BaBuiiosa), npuHIMNIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJII0/ICHHUE, SKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbIEC TTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpPraHOB pACTEHMI, JKUBOTHBIX, YEJOBEKAa, IPOIIECCOB KUZHEAECATEIbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OPOKCHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MeW03a, TaMETOTeHe3a, IMOpUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHHUE YCTAaHABIMBATH B3aMMOCBSI3M MEXIy OpPraHOMJIAMHU KJIETKU U HUX
GYHKIHUSIMHE, CTPOCHHEM KJIETOK PAa3HBIX TKAHEHM W WX (QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pPAaCTCHWH, JKMBOTHBIX M YEJIOBEKAa U HX
GYHKIASIMHE, MEXKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIMSMHU, MEXIY OSTallaMu
oOMEHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM UYHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMATHUYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJIOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIIEAYEMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOpMYIHpPYS I€Jb HCCIEIOBAaHUS, AHAIU3UPOBATH TOJYyUYCHHbIE
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBbIC  pE3yJbTaTbl HAa  yYEHHYECKHUX
KOH(epeHInsIX;

YMEHUE OIICHUBATh JTUYECKHE aCIMEKThl COBPEMEHHBIX WCCIICIOBAHUN B
o0acTv OMOJIOTHUHU U MEUIIMHBI (KJIOHHPOBAaHKE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HapaBlIEHHOE N3MEHEHNE TeHOMA B CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayrmieil mpodeccrnoHanbHON
JEATEeTLHOCTH B 00JacTH OWOJIOTHU, MEAHMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CENIbCKOTO XO31CTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIIyOJaTh O3HABATEIIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
NpOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHWs B OpraHU3alUAX  CPEIHEro
po(eCCHOHATLHOTO U BHICIIETO 00pa30BaHUAI.



[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro npeamera «buonorus» B 11
K1acce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOMU
KApTUHBl MHpa, B ITO3HAHUHM 3aKOHOB NPHUPOABI M PEHICHUH 3SKOJIOTUYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIOIL30BaHUS, U B ((POPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJEC POCCUICKUX U 3apyOexHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAaHWUW, KOTOpas BKJIIOYAET
ONpE/ieNIeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralolMX OHOJIOTHMYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMa, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomronronHas teopust Y. J[apBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinGepra,
3aponpiieBoro cxogactsa K. M. bapa), mpaBuna (munumyma lO. JluOuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpPruu), rumnoresbl (rumore3a «mupa PHK» V.
['unGepra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOAAaMU  HAYYHOTO  IMO3HaHUS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, U3MepeHue, HaOJIOJCHHE, DKCIEPUMEHT), CIocOo0aMu BBISBICHUS U
OLICHKM aHTPOIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIACHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JIBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA, AJIIONAaTPUUECKOTO U CUMIIATPUUYECKOTO BUI000pa30BaHus,
BIUSHUAA ~ JBWKYIIUX  CHWJI  DBOJIOIMMM  HAa  reHOGOHA  TIOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIlpaBJIECHUN
ABOJIIOIIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXIY IPOLECCAMU 3SBOJIOLHH,
JBIKYIIMMH CUJIAMH aHTPONOTeHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCIIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpelle OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3ed  OpPraHu3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA



YEeIIOBEYECKHX pac, HEOOXOAMMOCTH COXpPAaHEHHsI MHOrooOpas3usi BHUIOB U
IKOCHCTEM KaK YCIIOBHS COCYIIICCTBOBAHUS MTPUPOJIBI M YEIOBEUCCTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 33]]a4H, BBISBISATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXAY UCCIIETyeMbIMU OMOJIOTHUECKUMHU MPOLIECCAaMU U SIBICHUSMH, JETIaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBHIMOIHITH JIA0OPATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh MX OSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GOopMyIupys Leidb HCCIEJOBAHUS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-MCCIENOBATENbCKOW paboTe mo OHOJOoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIIOBEKA
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U croco0ax MpenoTBpallleHus
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyayuniell mpodeccuoHalIbHON
JESITEIbHOCTH B 001aCT OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHHS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3iHCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIUIyOJISATh I103HABAaTEJIbHBIH MHTEpEC, HANpaBJIEHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBHOTO |
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Komrpomsusre  Mparrmscckue (undposBbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
! buonorit Kkak Hayka 1 0 0 ﬁgiﬁﬁgfggiggﬁmmgz
2 JKuBble crucTeMbl M UX HU3Y4YECHUE 1 0
3 buonorus knetku 2 0 0.5
4 XHUMHU4YECKask OpraHu3anus KIETKN 7 0 1
5 Ctpoenue u GyHKIMH KIETKH 4 1
6 OOMeH BellecTB U MpeBpallieHnue SHEPTUH B 6 0 1
KJIETKE
7 HaCJIeI[CTBeHIfaH uHbopMaIus u 6 0 0.5
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 4 1 1
9 Crpoenrie u GyHKIUU OPraHU3MOB 11 1 1.5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 43 3 7,5



https://m.edsoo.ru/7f41c292

11 KIIACC

Kouun4yecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHnoBanue pasjaeioB U TeM (uudposeie)
NporpaMmbl Beero Kontponbnpie  IIpakTtnyeckme  00pa3oBaTebHbIe
padoThI padoTbI pecypcsl
1 Pa3MHOXeHUE U pa3BUTHE OPTraHU3MOB 7 0 1.5 ]r?tl'/tlr?snll//lr?:::i{si)c])lrou/s f41cc74
5 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 1 0 05
W3MEHYMBOCTH OPTaHU3MOB
3 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH 9 1 1
4 3aKOHOMEPHOCTH U3MEHUYNBOCTH 4 0
5 I'enernka yenoBeka 2 0 0.5
6 Cenexuust OpraHu3MoB 3 0 1
7 broTexHOIOTHS M CHHTETHYECKasT OMOIOTHS 3 0 0
3 3apokJeHNe U Pa3BUTHE IBOTIOLMOHHBIX 4 1 0
MIPEACTABICHUI B OMOJIOTUH
9 Mukpo3BOIIOLUHUS U €€ PE3YNbTaThl 12 0 2
10 Makpo3BOJIOIHUS U €€ Pe3yabTaThl 6 0
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 51 7,5



https://m.edsoo.ru/7f41cc74

12 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpoasreie  Tpakriseckue (undposbie)
NPOrpaMmblI Bcero paGoTh! - o0pa3oBaTrejibHbIe
pecypcbl
1 [IpoucxoxaeHue U pa3BUTHE )KU3HU HA 12 0 15 bubnmnoreka HOK
3emie https://m.edsoo.ru/7f41cc74
2 [IpoucxoxaeHue yemoBeka — aHTPOIIOrEHES 7 1 1
DKOJIOTUsl — HayKa O B3aUMOOTHOILICHUSAX
3 OpraHU3MOB U HaJJOPIaHU3MEHHBIX CUCTEM 2 0 0.5
C OKpy’Karollel cpenon
4 Opranusmsl 1 cpeia oOOUTaHus 0 1.5
5 DKoJ0Tusl BUJOB U MOIMYJISILIUMA 0 0.5
6 DKosorus cooduiecTB. DKOJIOTHYECKHe 10 1 05
CHUCTEMBI
7 buocdepa — rinobanbHas s3kocuctemMa 0
8 YenoBek U OKpyKarolas cpeia 0
9 PesepBHOE Bpems 1 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 50 3 9.5



https://m.edsoo.ru/7f41cc74

ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC

Ne ni/n

Tema ypoka

buonorus kak KoMmjaeKcHas HayKa U Kak
4aCcTb COBPEMCHHOI'O O6H_ICCTB8.

KoaudecTBO 9acoB

KonTpoabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

05.09.2023

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

JKuBbIE CHCTEMEBI U UX CBOMCTBA
YpoBHEBas opraHu3anus )KUBbIX CUCTEM

I/ICTOpI/IH OTKPBITHUA U U3YUCHUS KIICTKH.
Knerounas TCOPpHA

MeTo/1bl MOJNIEKYISIPHOM U KIIETOYHOH
6uosoruu. [IpakTnueckas padora
«3yueHne METOIOB KIETOYHOMN
6uosioruu (xpomarorpadus,
anekTpoopes, tupdhepeHnuanbsHoe
uentpudyruposanue, [1LP)»
XHUMHYECKUM COCTaB KJIETKH
MuHepanbHbIe BEIIECTBA KIETKH, UX
Ouosorudeckas poib

0.5

12.09.2023

19.09.2023

20.09.2023

26.09.2023

Opraanyeckrie BemecTBa KIETKH —
6enxu. JlabopaTopHas pabora
«Ob6Hapyx’eHHne 6eJIKOB ¢ TOMOIIBIO
KayeCTBEHHBIX PEaKIHiD»

CoiicTBa, Knaccupukanys u GyHKIUN
0emKoB

0.5

03.10.2023




OpraHqucxne B€IICCTBA KIICTKHU —
YIJI€BOAbL

10.10.2023

10

OpFaHI/I‘-IeCKI/Ie B€IICCTBA KJICTKHU —
JIMITNU I bI

Hyxkneunossie kucnorsl. JJHK u PHK.
JlaboparopHas padorta «/ccnenoBanue
HYKJICMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

Crpoenue u pynkuun ATD. Ipyrue
nykineosuarpudocharsr (HTD)

0.5

11.10.2023

17.10.2023

24.10.2023

11

CexBenupoBanue JIHK. Meroabt
TCHOMUKH, TPAHCKPUTITOMUKH,
MIPOTCOMUKHU

MeTobl CTpYKTYpHOU OMOJIOTHU

31.10.1023

12

Tune! knerok. [Ipokapuornyeckas kieTka
CrtpoeHue 3yKapuOTHIECKON KIIETKH.
[IpakTuueckas padbora «M3yuenue
CBOWCTB KJIETOYHOU MeMOpPaHbI»

0.5

01.11.2023

13

[ToBepXHOCTHBIN anmnapar KIeTKH
OnHoMeMOpaHHbIE OPTraHOU/ bl KJIETKHU.
[IpakTuueckas padbora «M3yuenue
JBUKEHMSI LIUTOIIa3MbI B PaCTUTEJIbHBIX
KJIETKax»

0.5

07.11.2023

14

[TosryaBTOHOMHBIC OPTAaHOUIBI KIICTKH:
MUTOXOHJIPHH, IIacTu el JlabopaTopHas
pabota «VccnemoBaHue miIa3Mom3a |
JIETUIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)
HemeMmOpaHHbIe OpraHOUIbI KIIETKU

0.5

14.11.2023




15

16

17

18

Crpoenue u GyHKIUH sIpa
CpaBHHTENIbHAS XapaKTEPUCTHUKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3ydenue cTpoeHHs KJIECTOK Pa3IMIHbBIX
OpPTaHU3MOBY

AcCUMUIIAINS ¥ TUCCUMIISIIAS — JIBE
CTOpOHBI MeTabonmm3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTamuTHIeCKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WIH
Karasas3bl)»

depMeHTaTUBHBIN XapaKTep peakuui
KJIETOYHOT0 MeTabosin3ma. JlabopaTopHas
pabota «M3ydyeHue GpepMEeHTaTUBHOTO
pacILeIIeHHsl IEPOKCHIa BOJLOPOAA B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX»
benku-akTUBaTOpPHI U OEIKU-UHTUOUTOPBI

ABTOTpOGHBIN TUII OOMEHA BELLECTB
dortocuHTE3

0.5 21.11.2023

22.11.2023

0.5 28.11.2023

05.12.2023

19

XemocuHTtes. JlabopaTopnast pabota
«CpaBHeHHE TTPOIIeCCOB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5 12.12.2023

20

AHa’poOHbBIE OpraHu3Mbl. Buabl
opoxenus. JlaboparopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOKECHUSI U
JBIXaHUS

AspoOHBIE OpraHU3MBbL. JTaIbI
HHEPreTHYECKOro oOMeHa

13.12.2023




21

DHeprus MeMOpPaHHOTO TPaIUCHTA
npotoHoB. CuHTe3 ATD: paboTa
npoToHHON AT®-cuHTa3bI

19.12.2023

22

Peaknuy MaTpu4HOro cuHTE3a
Tpanckpunuus — MaTpU4YHBIA CUHTE3
PHK

26.12.2023

23

24

25

Tpancnsauus u e€ sTanbl
Konnposanue ammuuokucnot. Poib
pubocom B OmocuHTE3E Oenka

Opranu3anus reHoMa y IpoKapuoT U
3YKapHOT

MornexyssipHble MEXaHU3Mbl SKCIIPECCUN
T€HOB Y DYKapHOT

Bupycsl — BHeks1eTOUHBIE (POPMBI JKUZHU
u obnuratHele napa3uTsl. [IpakTuueckas
pabota «CozaHue MOJENIN BUPYCa»

0.5

26

BupycHsle 3a0051€BaHUS UeIIOBEKa,
KHUBOTHBIX, PACTCHUN

27

28

HauorexHosoruu B OMOIOTUN U
MEIUIINHE

JKM3HEeHHBIN TUKIT KIETKH
Martpuunsiii cuares JJHK

29

Xpomocomsl. JITaboparopHas pabota
«3yueHre XpoOMOCOM Ha TOTOBBIX
MUKpOTpernaparax»»

Jlenenue KIETKH — MHUTO3

0.5




30

31

Tunel knetok. Kapuokunes U IUTOKUHES.
JlabopaTopHas pabora «HabmroneHnue
MHUTO3a B KJI€TKaX KOHYMKa KOpelKa JyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
Perynsus >kM3HEHHOTO IIUKJIA KJIETOK

OpranusMm Kak eIMHOE LEI0e

Tkanu pactenuii. JlaboparopHas padora
«M3ydeHne TKaHel pacTeHUII»

0.5

0.5

32

TkaHU >KUBOTHBIX U YeJIOBEKA.
Jlaboparopuas pabora «/3y4eHne TkaHen
KUBOTHBIX»

0.5

33

34

Opranbl. CucTeMbl OpraHoB.
Jlaboparopuas padota «3yueHue
OPTaHOB LBETKOBOT'O PACTCHHSD»

Omnopa Tena opraHu3mMoB
JIBrKeHHE OpraHu3MOB

0.5

35

[Intanue oprann3zMoB
[InTanue MO3BOHOYHBIX KUBOTHBIX.
[InmeBapuTenpHas cCuCTEMa YEJIOBEKa

36

JIpIXaHne OpraHu3MoB
JIpIXaHu€e MO3BOHOYHBIX )KMBOTHBIX U
4eJI0BEKa

37

38

TpancnopT BEUIECTB y OPraHU3MOB
KpoBeHocHas cucteMa nmo3BOHOYHBIX
JKNUBOTHBIX U YCJIOBCKA

Beinenenue y oprann3mos.
3amuTa y OpraHu3MoB

39

NMMmyHHas cuctema yenoBeka




40 PazgpakuMocTs U peryisuus y 1
OpTraHu3MOB
a1 I'ymopasibHast peryJsiuus 1 SHI0KpUHHAs 1
CHUCTEMA KUBOTHBIX N YCJIOBCKA
42 Pesepr 1
OBIIEE KOJIMYECTBO YACOB I1O0 42 135

[TPOT'PAMME




11 KIIACC

Ne ni/n

Tema ypoka

@DopMbl pa3MHOKEHUSI OPIraHU3MOB

KoanuecTBo 4acoB

KonTpoJbHbIE

Bcero
padoTshI

JlaTa

IIpakTHYecku
U3yYeHusi

e padoThI

JJIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTeJIbHbI
e pecypchbl

[TonoBoe pazmMHOKEHUE

Meiios

I'ameTorenes. OOpa3oBaHue U pa3BUTHE
HOJIOBBIX KIIeTOK. JlabopaTopHast pabota
«/3y4eHne cTpOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpEnaparax»

0.5

WNHnnBuayansHOE pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

3akiajKka OpraHoB U TKaHEU U3
3apOJBILIEBBIX JINCTKOB

Poctun Pa3BUTHC ) KUBOTHBIX.
Jlaboparopnast pabota «BrisiBieHue
MIPU3HAKOB CXOCTBA 3apOIbIIICH
MO3BOHOYHBIX KUBOTHBIX )

0.5

PasMHOkeHME U pa3BUTHE PACTEHMIA.
JlabopaTtopHas pabota «CTpoeHHE OPraHOB
Pa3MHOXKEHHUS BBICIIUX PACTCHHUII»

0.5




10

HcTopust CTAaHOBIICHUS ¥ PA3BUTHUS
TCHETHKH KaK HAYKH.

OCHOBHBIC TIOHSITHS U CHMBOJIBI T€HETHUKH.
JlaGopaTopHas pabota «JIlpo3zoduia kak
O00BEKT FCHETUYCCKUX HCCIICIOBAHUIN

3aKOHOMEPHOCTU HACIEAOBaHUS
npu3HaKoB. MoHorubpuaHoe
ckpemuBanue. [Ipaktuueckas pabota
"N3y4yenue pe3ynbTaToOB MOHOTUOPUIHOTO
CKpeIIUBaHus y 1po30(uisr"

IIuTonoruyeckre OCHOBBI
MOHOTHOPHIHOTO CKPEIIMBAHUS

0.5

0.5

11

12

13

AHanmm3upyrolee CKpeuuBaHue.
HenosnHoe nomranpoBanue

JIMrnbpuiHoe CKpelBaHme.
[IpakTuueckas padora «M3yueHue
Pe3yJIbTaTOB TUTHOPUAHOTO CKPEIIMBAHUS
y 1p030(QUITBI»

[{uTonornyeckre OCHOBBI AUTHOPHIHOTO
CKPEIMBAHHUS

0.5

14
15

CHGHJ’IGHHOG HaCJICAOBAHUEC TPU3HAKOB

XpOMOCOMHaH TCOpHA HACICACTBCHHOCTHU

16

T'enetuka momna

17

I'eHoTHII KaK LIETIOCTHAS CUCTEMA.
I'eneTn4ecknii KOHTPOJIb PA3BUTHS
pacTeHNi, )KUBOTHBIX U YEJIOBEKA




18

N3MeHUYMBOCTH MPU3HAKOB. BHibl
H3MEHYHBOCTH
MoaudukamoHHass K3MEHYUBOCTh

19

BapuanunoHHbIN psia U BapUaLlMOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanre 3aKOHOMEPHOCTEN
MOAU(PUKAITIOHHON U3MEHUYUBOCTH.
[TocTpoeHue BapuallMOHHOTO psiia U
BapHaIllMOHHON KPUBOM»

0.5

20

I'enoTunmaeckas N3MEHYNBOCTb.
KoMOnnaTuBHAast U3MEHYHUBOCTE

21

MyTanoHHast U3MEHYUBOCTbD.
[IpakTnueckas padora «Myrtauuu y
Ipo30¢ bl (Ha TOTOBBIX
MHUKpOTpernaparax).

3aKOHOMEPHOCTH MYTAIl[MOHHOTO
nporiecca. DMUIreHeTUKa U STUTeHOMUKa

0.5

22

23

24

I'enernka yenoBeka. [IpakTudeckas padboTa
«CocTaBeHUE U aHAITH3 POJIOCIIOBHOM

MeTtoabl MEUITMHCKON T€HETUKH.
3HaueHNEe MEIUIIMHCKON T€HETUKH B
MPEIOTBPALICHUH U JICUEHU U
FeHETUYECKHX 3a00JIeBaHMI YeI0BEKa

OCHOBHBIE MOHATHUS CEJIEKIHH.
JlaGopatopHnas pabora «3yueHue copToB
KYJIBTYPHBIX PACTEHHUH U MOPOJ JOMAIIHUX
KUBOTHBIX)»

0.5

0.5




MeTob! celneKIIMOHHON paboTHI.

25 JlaGopaTtopHas paborta «3ydueHue 0.5
METO/IOB CEJIEKIIUN PaCTEHUII»
JIOCTHIKEHMSI CEJIEKIIUU PACTCHUN U
XHUBOTHBIX. [IpakTnyeckas pabora
26 «I[IpuBuBKa pacTeHMI».
CoxpaHeHue, n3y4yeHHe U UCI0JIb30BaHUE
IeHETUYECKUX PECYPCOB
buotexHoorus kak Hayka u 0Tpacib
27 npousBojacTBa. [IpakTrueckas pabora 0.5
«M3yuenne 0ObeKTOB OMOTEXHOIOTUI
OcCHOBHBIE HAIIPABIICHUS] CHHTETUYECKON
28 ouosorun
XpoMOocOMHasi M TeHHAsE HH)KEHEPHUs
29 MenuimacKkre OMOTEXHOIOT I
30 OBomonnonHas teopus Y. lapsuna
31 JIBIDKYIIME CHITBI 3BOJIFOLIMU BUJIOB 110 Y.
HapBuny
39 Bbopb6a 3a cymiecTBoBaHME, €CTECTBEHHBIH
U UCKYCCTBEHHBIH 0TOOp
33 @opMHUpPOBaHNE CUHTETUYECKON TEOPHUH
IBOJOIIH
34 OTarnsl 3BOIIOLIMOHHOTO MTpoIecca:
MHUKPOABOJIIOIHS U MaKPO3BOIIOIHSA
35 [Momynsaust — seMeHTapHast eIMHATA
HBOJIIOLIH
36 3aKOH TeHeTHYeCKOTro paBHOBecHs JK. 05

Xapau, B. BaiinOepra. JlabopaTopHas




pabota «BpIsBICHNE U3MEHUUBOCTH Y
oco0ell 0HOTo BHIa»

37

38

39

DnemMeHTapHbIC (HaKTOPHI IBOIIOLUN
D¢ dexrt ocnoBaremnst. dpdexr
OyTBUIOYHOTO TOPJIBIIIKA

Murpauuu. M30aumuu nomyssmii:
reorpaduyeckas, OnoJIorndecKas
EcrecTBeHHBIN 0TOOP — HANPABIISIIONTUN

(bakTOp BOJOLINH.
[TonoBoii oTO60p

40

[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOIIOIHH.
Jlaboparopnas pabota «3yuenue
apomMop(}030B 1 UAMOAAANTAIIUN Y
pacTeHUil U KUBOTHBIX»

0.5

41

42

[Ipumeps! npucnocobseHuit y
OpPraHU3MOB: MOP(OIOTUIECKHE,
¢duznonornyeckue, ONOXMMHUYECKHE,
nosenaeHueckue. JlabopatopHas pabora
«ITpucnocobaeHnst OpraHu3MoB U UX
OTHOCHUTEJIbHAS 11€7I€CO00Pa3HOCTh)

Bun, ero kpurepuu u cTpykTypa.
JlaGopaTopnas pabora «CpaBHEeHHE BUI0B
110 MOP(OJIOTHIECKOMY KPUTEPUIO»

0.5

0.5

43

44

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJTIOINT

CBs3b MUKPO3BOJIFOIHUU U STTUIECMHUOJIOTUN




45

Makpossontouus. [laneontonornueckue
METO/]IbI U3yUYCHHUSI SBOITIOIUH.
buoreorpaduyeckue METOabl N3YUYECHUS
SBOJIIOLIMU

46

OMOpPHUOIOrMYECKHUE U CPAaBHUTEIBHO-
Mopdooruueckre METoIbl U3yIeHHS
HBOJTIOLINU

47

48

49

MonekynsapHO-TEHETUYECKHUE,
OMOXMMHYECKHE U MATEMATUICCKUE
METO/Ibl U3YUYEHUS IBOTIOIIUN

OO61re 3aKOHOMEPHOCTH SBOJIIOLIHH.
AnantuBHas panuanus. HepaBHOMepHOCTH
TEMIIOB 3BOJIIOIUHU

O6061meHue o TeMe «MUKPOIBOIIOLUS U
€€ pe3yabTaThD)

50

O6061meHue no Teme «MaKkpoIBOITIOIUS U
€€ pe3yIbTaThI»

51

Peszeps

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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12 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka Kontpoabnubie IIpakTuyeckue Aara HHppOBLIE
Bcero u3yueHusi oOpa3zoBaTesibHbIe
padoTshI padoThI pecypenI
HayuHnble runoressl NpoUCX 0K ICHUS
1 KU3HU Ha 3eMJie. 1
JloHay4yHbI€ pECTaBICHUS O
3apOKACHUH KU3HU
5 OcHOBHBIE 3TaIlbl HEOPraHUIECKON 1
HBOJIIOLIMH
3 ['unoTe3sl 3apoKACHNUS )KU3HU 1
WcTopus 3emau v MeTOMIBI €€ U3YUCHHUS.
4 JlabopaTtopHas pabota «M3yueHue u 1 05
OMHMCaHUE UCKOMAEMbIX OCTAaTKOB
JPEBHUX OPTaHU3MOB)
5 Hauanpnble 3Tansl oprannyeckoin 1
3BOJIIOLUAA
6 DBOJIOIUS DYKAPUOT 1
OCHOBHBIE 3TaIbl YBOJIIOIUU
7 pactutensHOTO Mupa. [IpakTHdeckas 1 05

pabota «3ydeHue ocobeHHOCTEH
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)




OCHOBHBIE 3TaITbl BOIIOIUHU )KUBOTHOTO
MUpa.

DBOIIOLUS )KUBOTHBIX. [IpakTrueckas
pabora «3yueHue ocobeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX YKHUBOTHBIX)

PazButue xu3Hu Ha 3emMIie Mo 3pam u
nepuoam

0.5

10

MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHUE KPU3UCHI ITPOLLIOTO.
CoBpeMEeHHBIH 3KOJOTHYECKUI KpU3HC,
ero 0COOCHHOCTH

11

12

CoBpeMeHHas cucTeMa OpraHu4eCcKoro
IIPOILIIOrO

OcCHOBHBIE CHUCTEMATUYECKHUE TPYIIIIbI
OpPraHHU3MOB

13

AHTpONOJIOTHSI — HayKa O YEJIOBEKE.
PazBuTue npencrabienuii o
IIPOUCXO0XKACHUH YEII0BEKA

14

MecTto yenoBeka B cUCTEME
opraHmdeckoro mupa. JlabopatopHas
pabora «3yueHue ocobeHHOCTEM
CTPOCHHS CKeJIeTa YeJIOBEKa, CBI3aHHBIX
C MIPSIMOXOXKICHUEM»

0.5

15

16
17

JIBHOKyIME CHIIBI aHTPOIIOT€HE3A.
CooTHomIeHne OMOJIOTHYECKUX U
COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E

OcHoBHBIC CTauu aHTPOIIOTCHEC3a

TlaymeoreseTuka u majeoreHOMHUKaA




18

OBOJIOIUS COBPEMEHHOTO YEJIOBEKA
UYenoseueckue pacsl. [Ipaktudeckas
pabota «3yueHne S3KOIOrHueCcKux
a/JlanTanui 4eJoBeKa

0.5

19

MexaucuunianHapHble METOIb
AHTPOIIOJIOTUU

20

21

22

23

24

25

3apO}K,I[eHI/IC W pa3BUTHE SKOJIOI'A

Mertoapl skosoruu. JlaboparopHas
pabota «/3y4yeHre MeTO10B
9KOJIOTUYECKHUX HCCIIETOBAHUI.
3HavYeHHE 3KOJIOTMYECKUX 3HAHUM I
YeJoBeKa

Dkojoruveckue (pakTophl.
Abunornyeckue pakropbl. CBET Kak
skonoruueckuii pakrop. JlabopatopHas
pabota «BrIsiBIeHHE TPUCTIOCOOTEHUI
OpPTaHHU3MOB K BIIMSIHAIO CBETa

Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTHYECKUH (aKTop.
JlaGopatopHnas pabota «BelsiBieHue
MPUCTIOCOOTIEHUN OPTaHU3MOB K
BIIUSTHUIO TEMIIEpaTypbD»

Abunortnueckue GpakTopsl. BraxkHoCTh Kak
sKosioruueckuit gpaxrop. JlaboparopHas
pabota «AHaTOMUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

Cpenpl 0OUTaHMSI OPraHU3MOB.
buonornueckue puTmsl

0.5

0.5

0.5

0.5




26

Xusnenusie HopMbl OPraHU3MOB
buotuueckue hakropsl

27

28

29

30

31

3HaueHue OMOTUYECKUX B3aUMOICUCTBUAM
JUTSL CYIIIECTBOBAHUSI OPTAaHU3MOB B CpeJie
oOuTanus

DKOJIOTHYECKHUE XapaKTEPUCTUKU
HOMYJISALIH.

OcHOBHBbIE MIOKA3aTENIN MOIMYJISALHNN:
YHCJIEHHOCTb, IUIOTHOCTh, BO3PACTHAs U
10JIOBAsi CTPYKTypa

OcCHOBHBIE NIOKA3aTENIN NOIYJIALNN:
PO’XK1aeMOCTh, IIPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUH.
DKoJjoruyeckasi CTpyKkTypa nonyJssiuu

JIHaMuKa MONYJISIIUY U €€ PeryIsius.
KpuBble pocTa 4MCIEHHOCTH NOMYJIALHH.
KpuBsle BbDKMBaHUS

DKOJOrnYecKas HHUIIla BUIIA.

JlaGopatopHnas pabora «IIpucnocobnenus
CeMsIH PACTEeHUH K PACCEIICHUIO»

0.5

32

Bun kak cucrema nonysisinui.
3aKOHOMEPHOCTH MOBECHUS U MUTpaLIUi
JKUBOTHBIX

33

34

Co00111€CTBO OpraHU3MOB — OHOIICHO3
DKocucTeMa KaK OTKPBITasi CUCTEMA.

KpyroBopot BewecTs 1 NOTOK SHEPTUH B
9KOCHUCTEME

35

OcHOBHBIE TOKA3aTEIU YKOCUCTEMEI




36

DKOJIOTHYECKUE TUPAMUIbI

37

38

39

W3meHeHust cOOOMECTB — CYKIIECCHH.
[TpupoaHbIe 3KOCUCTEMBI. IKOCUCTEMBI
03€ep U peK. DKOCUCTEMBI MOpEeH 1
OKEaHOB

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCTHIHb

AHTpPOMOTreHHBIE YKOCUCTEMBI.
Ypboakocucremsl. [IpakTuueckas pabota
«3yueHue u onucanue
ypOOIKOCUCTEMBI»

0.5

40

3aKOHOMEPHOCTH (HOPMUPOBAHHS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB
B 9KOCHCTEMax

41

MexaHu3MBbl BO3IEHCTBUS 3arpsI3HEHUN
Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MTONYJIALIMOHHOM U
9KOCHUCTEMHOM YPOBHSX

42

43

44

buocdepa — obmernnanerapuas
00oouka 3emMiu.
VYuenue B. W. Bepnaackoro o 6uocdepe

3aKOHOMEPHOCTH CYIIECTBOBAHHUS
o6uocdepsl.

KpyroBopoTsl BemecTs u
OMOreOXMMHYECKHUE ITUKIIBI

3oHanbHOCTH OHochepsl. OCHOBHBIE

OMOMBI CYIIIH.
YcroitunBocTh 6uOCheps




45

DKOJIOTMYECKHUE KPUZUCHI U UX TIPHYUHBI.
BosneiicTBue uenoBeka Ha 6uochepy

46

47

48

49

50

AHTpPOIIOT€HHOE BO3/ICHCTBUE HA
PaCTUTEbHBIN U )KUBOTHBIN MUD.
OxpaHna npupozs

OCHOBHBIE IPUHIIUIIBI YCTOMUUBOTO
Pa3BUTHS YEJIOBEUECTBA U IIPUPOJIBI.
ParmonansHoe mpUpOA0NOIb30BaHNE U
COXpaHEHHE OMOJIOTHIECKOTO
pa3zHooOpa3us 3eMiu

O6006menue o TemaMm «IIpoucxoxaenue
U Pa3BUTHE KU3HU Ha 3eMiie»
«IIpoucxoxxaeHue 4eroBeKa —
AHTPOIIOT€HE3»

O06001enue mo TeMaM «DKOJIOTUT —
HayKa O B3aMMOOTHOIICHUSIX
opranu3zMoBy», «OpraHu3Msl U cpesa
00OUTaHUA

O0006111eH1E IO TEMAM «DKOIOTUS BUIOB
u nonyssiuuii», «buocdepa —
rio0abHas SKOCHCTEMAa»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

50
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penakuueit [Taceunnka B.B., AknnonepHoe ooiectBo «M3narensctBo «lIpocBenienue»
* buonorus, 11 kace/ [Naceunuk B.B., Kamenckuit A.A., PyorioB A.M. u npyrue; moj
penakuueit [Taceunnka B.B., AkunonepHoe ooiectBo «M3narensctBo «lIpocBenienue»
* buosnorus. buonorunyeckue cucremsl u nporeccel, 10 knace/ Tepemos A.B., [lerpocoBa
P.A., O6miectBo ¢ orpannueHHol oTBeTcTBEHHOCTHI0 « IOl MHEMO3UNHA»

* buosnorus. buonoruyeckue cucreMsl u nporeccel, 11 knace/ Tepemos A.B., [lerpocoBa

P.A., O6miectBo ¢ orpanuueHHoi orBeTcTBeHHOCTHIO « IO MHEMO3UHA»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubnuoreka [{OK https://m.edsoo.ru/7f41c292
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