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I. TMOACHHUTEJIbHAS 3AIIUCKA

[Iporpamma no ywyeOHOMy mnpeameTy "buonorus" (mamee - Ouojorus) Ha
ypOBHE cpeaHero oOmiero o0pa3oBaHus pa3paboraHa Ha ocHoBe dDeaepaibHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparum,
®I'OC COO, Konnenuuu mpenojaBanus ydeOHOro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKEHHM (eiepaabHoil paboueil mporpaMmbl BOCITUTAHUS.

VYuebnniii npeametr «buonorus» yrayonéHHoro ypoBHs usydenus (10-11
KJIacChl) SIBJISIETCSI OJIHUM W3 KOMIIOHEHTOB MpeaMeTHol obOnactu «EcTecTBeHHO-
HayuHble mpenMeThl». CormacHo monoxkenusm @OI'OC COO mnpoduiabHbIE
yueOHbIE TPEIMEThI, U3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
mubdepennmanuy  0o0y4eHUs] Ha YpOBHE CpeHEero oO0Iero oOpa3oBaHUs U
npu3BaHbl O0ECHEUUTh MPEEMCTBEHHOCTb MEXIYy OCHOBHBIM OOIIMM, CpPEIHUM
o01umM, cpeHUM MpodeCcCHOHANTBHBIM U BhICIIUM 0Opa3zoBaHueM. B To ke Bpems
KOKIBIM M3 JTUX Yy4eOHBIX MPEAMETOB JOJDKEH ObITh OPHEHTHpPOBAaH Ha
NPUOPUTETHOE pEIIeHUE O00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C MpoQopUEHTAlMel O00yYarouuxcsi W CTUMYJIUPOBAHUEM
UHTEpEeCca K KOHKPETHOM 00JIacTW HAy4yHOTO 3HAHHUS, CBA3aHHOTO C OMOJIOTHEH,
MEAUIIMHOM, SKOJIOTUEHN, TICUXO0JIOTUEN, CIOPTOM HJIM BOSHHBIM JIEJIOM.

[Iporpamma mo yue6HOMY mnpenmery "buosorusa" naér mpejacraBieHue o
Helau M 3ajJavyax u3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOia€éHHOM
ypOBHE, onpenenseT 00g3aTebHOe (MHBAPUAHTHOE) IPEIMETHOE COJIEp KaHuE, €ero
CTPYKTYpPUpOBaHHE MO pa3iejiaM M TeMaM, paclpejiesieHue M0 Kiaccam,
PEKOMEHYeT TMOCIEA0BATeIbHOCTh W3y4YeHUs Y4YeOHOro marepuana ¢ y4€ToM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€d, JOTMKH Y4YEOHOro mpolecca,
BO3pPacCTHBIX OcCOOeHHOCTel oOywatomuxcsi. B mnporpamme 1o Ouosnoruu
peanu3oBaH MPUHLUIN NPEEMCTBEHHOCTH C HU3y4YeHHMEM OHOJIOTMM Ha YpOBHE
OCHOBHOrOo  oOuiero  oOpas3oBaHusi, Omarogaps 4YeMy IpoCMaTpUBAETCs
HAlpaBJI€HHOCTh HA  MOCJEAYIOLIEee pa3BUTUE  OUOJIOTMYECKUX  3HAHWM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
AKOJIOTMYECKOTO MBIIUICHUS, TMPEACTaBICHUH O 370pOBOM oOpa3e >KU3HU, Ha
BOCIIUTaHHE OEpPEKHOro OTHOIICHUS K OKpyKaroled mnpupoaHou cpeae. B
nporpaMme 1Mo OHOJIOTHMM TakXe IOKa3aHbl BO3MOXKHOCTHM Y4e€OHOIo MpeameTa
«buonorusi»y B peanmmzanuu  TpeboBanuii PI'OC COO k mIIAHHPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM W NPEIMETHBIM pe3yibTaTaM OOydYeHHUS U B
(OpMHUpPOBAaHUM OCHOBHBIX BHJIOB YYEOHO-IIO3HABATENIBHOW  JI€ATEIbHOCTH
oOydarommxcss MO OCBOCHHIO COJICpX aHUS OHOJOTHYECKOro 0Opa3oBaHUS Ha
YpOBHE CpeIHEro 00I1ero o0pa3oBaHMsI.



VYuebnniii npenmer «buosnorus» Ha ypoBHE cpeaHEero o0mero oopa3oBaHUs
3aBepiiaeT OMOJIOTMYEeCKOoe O00pa3oBaHME B IIKOJE W OPHUEHTUPOBAH Ha
pacuiMpeHre W yriiyolieHue 3HaHUM 00ydYarouuxcsi O >KMBOW NMPHUPOJIE, OCHOBAX
MOJIEKYJISIPHOW M KJIETOYHOM OWOJIOTMH, YMOPUOJOTUU U OUOJIOTUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIMU, OMOTEXHOJIOTUU, FIBOIIOIIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuyenue yueOHoro mpeamera «buosorus» Ha YrIyOJIEHHOM YPOBHE
OpUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCA K MOCIEAYIOIIEMY IOIYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B By3aX UM OpraHu3alMsaX  CPEIHETo
npodeccronanbHoro odpazoBanus. OCHOBY €ro CoAepkKaHUsl COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUW, TMOJYYEHHBIX TMpPU  HU3YyYEHUU  OOyYaAIOMIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX PA3/JEIOB OMOJOTMHA Ha YPOBHE OCHOBHOTO
oOuiero obpaszoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOJMy4YarOT pa3Buthe. Tak,
pacuIMpeHbl W YriiyOsieHbl OWOJOrMYEeCKHME 3HAHUA O PACTEHUSIX, >KUBOTHBIX,
rpubax, OakTepusix, OpPraHU3ME€ 4YeJIOBEKa, OOUIMX 3aKOHOMEPHOCTSX >KH3HHU,
JOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTMYECKHE CBEACHMS PUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIE MOYKHO HCIIOJIb30BaTh KaK OPUEHTUPHI JUIS MOCIEIYIOLIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HHTErpanusi OMOJIOTMYECKHUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MONYYCHHBIMH OOYUYAIOIUMUCS TPHU H3YyYCHHUH
(U3HKHU, XUMUH, TeOTpapuu U MAaTEMATHKU.

Crpyktypa mporpamMmel 1o ydeOHoMy mnpenmery "buomorums" otpaxkaer
CHUCTEMHO-YPOBHEBBIH U 3BOJIOIUOHHBIA MOAXOAbI K HW3YYCHHUIO OHOJIOTHH.
CornacHo MM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepPHbIE ISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alliH, IBOJIIOIMN OPTaHUYECKOTO MHpa Ha 3eMJle,
COXpaHEHUsI OMOJIOTMYECKOro pa3HooOpa3us 1uiaHeThl. Tak, B 10 kiacce
U3y4aloTCs OCHOBBI MOJIEKYJISIPHOM M KIJIETOYHOH OWOJIIOTHH, SMOPHUOIOTHH U
OMONIOrMM pa3BUTHUS, TEHETUKU M CENEKLUNH, OMOTEXHOJOTUU M CHUHTETHYECKON
OMOJIOTHH, AKTYyaJIM3UPYIOTCS 3HaHMS OO0ydyaroumxcs Mo OOTaHUKE, 300JI0THH,
aHatoMuu, (usnonoruu ueioBeka. B 11 kjacce wu3y4aroTcsi 3BOJIOIUMOHHOE
Y4eHHE, OCHOBBI SKOJIOTHH M yUeHHE 0 Onocdepe.

VYuebuniii mnpeamer «buonorus»  mpu3BaH  00ECMEYUTh  OCBOCHUE
oOyJarouMucs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, MJIEH, PUHIUIIOB U MpPaBUJ,
JIeXKAIIKNX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHHHM, MHOTO000pa3uM U OCOOEHHOCTSAX KIJIETKH, OpraHu3Ma, IONYJIsALuH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJIAIOIIMXCSI HAYUHBIX JOCTHIKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTMH, IPUKIAJHBIX acleKTax OMoIorndeckux 3HaHuu. s
pa3BUTHS U TOJAJEPKAHHUS HHTEpeca OO0ydaroImuxcs K OWOJOTMU HapsAly CcO
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepHalia B COJEPKAHUHU TPOrPaMMbI
o OMOJIOTUHU TPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUS M Pa3BUTHS



TOM WM MHOW 00JIacTh OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeikHBIX
YUEHBIX B pEIICHUE BAXKHEHIITNX OMOJIOTMUECKUX U SKOJIOTUYECKUX TTPOOIIEM.

Lenp u3yuenus yueOHoOro npeamera «bruonorus» Ha yriyoJI€HHOM YPOBHE —
OBJIaJIcCHHE  OOy4YalOMIMMHUCS  3HAaHUSIMH O  CTPYKTYPHO-(PYHKIIMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra MW MNpUOOpPETeHHE YMEHH
WCIIOJIb30BaTh 3TU 3HaHMS B (DOPMUPOBAHUM MHTEpECa K OMNpeAeEHHON 00J1acTH
npodeccoHanbHON JIEeATENIbHOCTH, CBSI3aHHOM C OWOJIOTHel, WM K BBIOODPY
y4eOHOr0 3aBeICHUS JUIsl IPOJIOJKEHUST OMOI0THYECKOro 00pa3oBaHus.

JlocTmkeHne 1end u3ydeHus ydeOHoro mpeamera «buonorus» Ha
yrayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIIETYIOIINX 3a/1a4:

OCBOEHHE O0YYarOIUMUCSI CUCTEMbl OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUjiax, COCTABIISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KapTUHY MHUPA; O
CTPOCHUHU, MHOTO00pa3uh M OCOOEHHOCTAX OWOJOTHYECKUX CHUCTeM (KJIETKa,
OpraHu3M, MONyJIALHMs, BUA, ONOTreoLeHo3, Ouocdepa); 0 BbIIAIOIINUXCA OTKPBITUIX
Y COBPEMEHHBIX UCCIIEOBAaHUAX B OMOJIOTHY;

O03HAKOMJICHHE OOYYalolMXCsl C METOJAMU TIO3HAHUS KWUBOW TMPUPOJbBI:
UCCJIEIOBAaTEIbCKUMH ~ METOJAaMH  OHWOJOTrMYECKUX HayK (MOJIEKYJSIpHOU H
KJIETOYHOW OHOJIOTMH, HMOPHOJIOTMM U OUOJOTHM pPa3BUTHUSL, TEHETUKU U
CeNeKIM, OWOTEXHOJIOTUH W CHHTETUYECKOHW OWOJIOTHH, TMaJCOHTOJIOTHH,
SKOJIOTHM);  METOJIaMH  CaMOCTOSITEIbHOTO  TPOBEACHUST  OMOJIOrMYECKHUX
UCClIeIoBaHnul B Jjabopatopu W B Tmpupose (HaOmomeHue, HW3MEpeHue,
AKCIEPUMEHT, MOJEIUPOBAHUE);

OBJIaJIcHNE OOYYArONIMMUCS  yYMEHHSIMHU: CaMOCTOSTEIBHO  HaXOIWTh,
aHAM3UPOBATh M HCIIOJB30BaTh OHMOJOTHYECKYI0 HH(MOPMAIHNIO; TOJIH30BATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH W CUMBOJIMKOM; YCTaHABIUBATh CBSA3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥  COIMATHHO-DKOHOMUYECKUMH M  IKOJIOTHYECKUMHU
npoOiieMamM 4YeJIOBEUeCTBa; OLEHUBATH IOCJEACTBHS CBOCH JEATEIHHOCTU TIO
OTHONIICHUIO K OKPYKAIOIIeH TPUPOAHONU cpenie, COOCTBEHHOMY 3J0POBBIO H
3JI0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATh  MEPBI
npodunakTuku MHGEKIMOHHBIX 3a00J1€BaHU, TIpaBWIa MOBEJACHUS B MPUPOJE U
obecrieueHus 6€30MaCHOCTH COOCTBEHHOW KU3HENEATEILHOCTH B UPE3BBIYAMHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHbBIC Hay4YHbIEC OTKPBITUS B 00JIaCTU OMOJIOTHH;

pa3BUTHE Y OOYUYAIOIIMXCSA WHTEJUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TpOlleCC€ 3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITUSIMU U COBPEMEHHBIMU
UCCJICIOBAHUSAMH B OHOJIOTUH, PEIIAEMbIMU €10 TMPOOJIeMaMu, METOJI0JIOTHEH
OHOJIOTUYECKOTO UCCIIeI0BaHNUA, IPOBEICHUS AKCIIEPUMEHTATIbHBIX



UCCJIeIOBAHUMN, PeIIeHHs] OMOJIOTMYECKUX 3a/1a4, MOJICTUPOBAHUS OMOIOTMYECKUX
00BEKTOB U MIPOLIECCOB;

BOCIIUTaHUE Y 00Yy4arONIMXCs [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJE B
IEJIOM U K OTJENbHBIM €€ 00beKTaM U SBJICHUSIM; (OPMUPOBAHUE HKOJIOTHUYECKOM,
FeHEeTUYECKOM TpaMOTHOCTH, OOmIe KyJIbTyphl TOBEIACHUS B IPHUPOJE;
WHTETPAIUN €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHre  OOYyJarIIUMHUCA  KOMIETEHTHOCTH B paliOHAJIHHOM
IPUPOAOIIONb30BaHUN (COOMIOJIEHUE MPaBWJI TMOBEACHUS B NIPHUPOAE, OXPaHBI
BUJIOB, SKOCHUCTEM, OHOChEphl), COXpAaHEHUU COOCTBEHHOTO 3JI0POBBS U 370POBbS
OKpYXXaromux Jojaed  (cobmrogeHuss Mep nOporiakTukud — 3a00JjieBaHUM,
obOecrnieueHrne O€30MaCHOCTH KHU3HEACSITEILHOCTH B UYPE3BBIYAWHBIX CHUTYaIUSIX
OPUPOTHOTO W TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIB30BaHUS
OMOJIOTMYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMEe  yCIOBUM  JUIsi  OCO3HAHHOIO  BbIOOpa  OOyYaromUMHUCH
VH]IUBUIyaJIbHOU oOpa3oBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
NOCTEAYIONeMY MPO(PEeCCHOHANTBPHOMY CaMOOIPEICICHNUI0, B COOTBETCTBHH C
WHIAVNBUAYaTLHBIMU HHTEPECAMH U MTOTPEOHOCTSIMHU PETHOHA.

OO11ee YnCa0 4YacoB, OTBEICHHBIX HAa U3y4Y€HHE OMOJIOTMU Ha YIriyOJIeHHOM
ypOBHE CpeaHero oomero oopasoanus, coctarisieT 204 gaca: B 10 xracce — 102
yaca (3 yaca B Hezento), B 11 kmacce — 102 yaca (3 yaca B HEZen0).

Ot6op opraHu3aMOHHBIX (OPM, METOJOB U CPEACTB OOY4YCHHS OMOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(BUKH €ro COJEPKAaHWs W HAMpaBIEHHOCTH Ha
OpOAOKEHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpPEIHETro
po(heCCHOHAIBHOTO U BBICIIEr0 00pa30BaHMUS.

OO0s13aTeIBHBIM YCIIOBUEM TTPU 00YUYCHUN OMOJIOTUN HA YTITYOJIEHHOM YPOBHE
SBJISICTCSI TIPOBENIEHNWE JTA0OPATOPHBIX M MPAKTHYECKUX paboT. Takxke yuactue
00y4JarommMxcsi B BBIMOJTHEHUU TPOSKTHBIX M Y4EOHO-MCCIEN0BATEIbCKUX PadoT,
TEMaTUKa KOTOPBIX  OMNpEAENSIeTCs] YYUTEJIeM Ha OCHOBE  HMEIOIIUXCS
MaTepHATbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.



Il. COAEPKAHUE OBYYEHUA
10 KIIACC

CopnepxkaHue TporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi kKak HayKka

CoBpemeHHasi OuMoyiorus — KOMIUIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHs
Ouosiornu.  buojornueckue HaykKM M HU3ydyaeMble ~HUMHU  IPOOJIEMBI.
OyHIaMEHTaJIbHbIC, MPUKIAJHBIE KW TMOUCKOBBIE HAYYHBIC HCCICAOBAHUS B
OHOJIOTUU.

3HayeHue OMOJOTHH B (DOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTtunbl mupa. [lpodeccun, cBszaHHbie ¢ Ouonoruei. 3HaueHUe OUOJIOTUM B
NPAaKTUYECKON JIEATEIBHOCTH YEJOBEKAa: MEAUIMHE, CEINbCKOM XO35MCTBE,
MPOMBIIUIEHHOCTH, OXPAaHE MPUPOIBL.

JdemoHcTpanumn

[Hoptpetsl: Apucrorens, Teodpact, K. Jlunnen, K. b. Jlamapk, Y. JapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnanckuii, U. I1. IlaBnos, . 1. Meunnkos, H.
U. Baunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsi3b OWOJOTMM ¢ APYrUMH Haykammy», «Cucrtema
OMOJIOTMYECKHUX HAYK).

Tema 2. ’)KuBble cucTeMbl U UX U3y4YeHHE

KuBble cucTeMbl Kak nOpeaMeT u3ydyeHusi Ouonoruu. CBOICTBA KHMBBIX
CHCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, MAUCKPETHOCTb M LEJIOCTHOCTb,
CJIO0XHOCTb W YIOPSJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCThb, CaMOOpPraHHU3aIMs,
CaMOBOCITPOU3BEICHUE, PA3IPA)KUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBIN, MOIYJISALMOHHO-BUI0BOM, DKOCUCTEMHBIN
(buoreoneHoTHYECKHil), OmochepHsiii. Ilpomecchl, HpoWCXOIdIIne B IKHUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >XUBOro. JKuW3Hb Kak ¢opMa CyIIeCTBOBAHUS
Matepuu. Hayku, n3ydaroiye »KUBble CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3AINY.

N3yuyenue xuBbix cucteM. Metonsl Omosormdeckoil Hayku. HaOmionenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3alUs1, MeTaaHanu3. llonsaTre o 3aBUCUMON U
HE3aBUCUMOW TniepeMeHHOU. IInaHupoBanme »skcnepumenta. [locranoBka u
npoBepka rumnote3. Hynepasi runote3a. [lonstie BBIOOPKH M €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OIEHKAa JOCTOBEPHOCTH MOJIYYEHHBIX
pe3yapTaroB. [IpuuMHBI HUCKaXKEHUS PE3yIbTAaTOB »JKcrnepumeHTa. lloHsTHe
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH >KU3HW», «buomornueckue
cuctembl», «CBOHCTBAa JKMBOM Marepun», «YPOBHH OpraHU3AlUU KUBOU
npuponp», «CTpoeHue KUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buocdepa», «Metobl
U3YYEHUS JKUBOU IPUPOIBD.

OGopynoBanue:  J1abopaTopHoe  OOOpyJOBaHHME IS TIPOBEACHUSA
HaAOJII0ICHUI, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHue pazIUYHBIX METOJOB IMPHU
U3YYECHHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKu

Knetka — cTpykTypHO-QYHKIMOHalIbHAasg eAuHMIA KuBOro. Mcropus
oTKpbITUs KieTkU. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE MOJIO)KEHUS COBPEMEHHOHN KIJIETOYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIHS,
xpoMmatorpadus, 3EeKTpodope3, METOJ MEYEHBIX aTOMOB, AU(PepeHIHralIbHOe
LHEHTPU(PYTUPOBaHUE, KYyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emokK. DNeKTpoHHass MUKpockonusi. Koughokanvuas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyuenue Kiemox.

JdemoHcTpanun

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

Tabmuubl 1 cxembl: «CBETOBON MHKPOCKOID, «DJIEKTPOHHBII MUKPOCKOIDY,
«HMcTropus pa3BUTUS METOAOB MHUKPOCKOITHH.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBLHBIX KIETOK.

IIpakTuueckas padora «U3yyeHue METOMOB KJICTOYHOW OHOIOTHH
(xpomarorpadus, snexrpodopes, muddepeHmanbLHOe IEHTPUPYTUPOBAHUE,
[TLIP)».

Tema 4. XumMuueckasi OpraHu3anus KJIeTKHU

XUMUYECKAN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bona m e€ ponb Kak pacTBOpHTEN, pearcHTa, ydyacTue B CTPYKTYpUPOBAHHUU
KJIETKH, TEeIUIOperyasuuu. MuHepaabHble BEIIeCcTBa KIETKHU, MX Ouojorndyeckas
poJib. Posib KATHOHOB Y aHHOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buosornueckue mnoiaumepsl. benkwu.
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenKoBOM Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, MenTuaHas CBA3b. BTopuuHas, TpeTU4Has, YETBEPTHUUHAS
cTpyktypbl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukanus — Oenkos.
buonoruueckue GpyHkiuu 6enkoB. [lpuonai.



Yraesoasl. MoHOCaxapuapl, IUCAXaPUIbI, OJIMTOCAXAPUAbI U TIOJIUCAXAPUIBI.
OO0muii 1UIaH  CcTpoeHuss W (UBMKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruyeckue GyHKIHUU YTIIEBOIOB.

Jlununel. 'uapodunbHO-rUApOPOOHBIE CBOMCTBA. Kiaccudukarus TUIua0B.
Tpurnmuuepuasl, Qocomunuisl, BOCKH, CTepouabl. buonornueckue QyHKIMH
munuoB. O0mIMe CBOMCTBAa OMOJIOTMYECKUX MEMOpPAH — TEKY4YeCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJTYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK m PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunmun kommiementapHoctu. IlpaBuio Yapradda. Crpykrypa
JIHK — nBoitnas cnupasib. Mectonaxoxaenue u ouonornueckue pynknuu JTHK.
Buael PHK. ®yukuun PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsa3u B moisekyiae ATO.
buonornueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIIMU B
kietke. Jpyeue Hykneozuompugpocpamer (HT®D). CexpenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CrpyktypHas Ouojorusi: OMOXUMHYECKHE U OMO(U3NYECKUE UCCIIEIOBAHUS
coCTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl Ouomonekyn. Modenuposarue
CMpPYKMypvl U QYHKYULL OUOMOAEKYN U UX KoMniekcos. Komnvromepnulil ouzaiin u
opeanuyeckull cunmes OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpanun

[Toprpetsr: JI. Ilonunr, Ix. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®paHkiuH,
®. Caurep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHUYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHre XMUMHUUECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEH.

Tabmuubr u cxemsl: «llepuognveckas TadaUIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MoJeKyJibl BOJbI», «BellectBa B cocTaBe OpraHu3zMoBy», «CTpoeHue
MOJIeKYJIbl  Oenka», «CTpyKTypbl OEIKOBOW MOJEKyIbD», «CTpOCHHE MOJEKYI
yraeBosioB», «CTpoeHune MOJeKysl JunuaoB», «HyKIEMHOBBIE KHUCIOTBDY,
«Crpoenue Monekyiabl ATO».

O6opynoBaHue: XUMUYECKast OCY/Ia U 000pyI0BaHUE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIIKOB C TTOMOIIBI0 KaYECTBEHHBIX
peaKiuii».

JlaGopaTropnass  paGora  «lccinemoBaHuWe — HYKJIEHMHOBBIX  KHCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunbl KIETOK: JdyKapuoThyeckas U mpokapuotuyeckas. CTpyKTypHO-
(GbyHKIIMOHAIbHBIE 00pa30BaAHUS KIETKH.



Crtpoenue npokapuoTHieckoit kineTku. Kietounasi cteHka 6akTepuil u apxen.
Oco0OeHHOCTH CTpPOEHHsI TeTepOoTpOHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTO U poJb MPOKapHoOT B OMOLIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTUYECKON KJIETKH.
[Inazmatnyeckass wmemOpana (riazmanemma).  CTpykTypa —IUIa3MaTHYeCKON
MeMOpaHbl. TpaHCIIOPT BEHIECTB Yepe3 MIIa3MaTUUYECKYyI0 MEMOpaHy: MacCUBHBIHI
(muddy3us, obneruénnas auddysus), akTUBHBIA (NEPBUUYHBIA W BTOPUYHBIH
akTUBHBIA TpaHcnopT). IloaynpoHunaemocts MeMmOpanbl. Pabota HaTpuii-
KaJIUEBOTO Hacoca. DHAOLMTO3: MUHOIMTO3, (aronuTo3. Dk3ouuTo3. Kineroynas
cteHka. CTpykTypa v QyHKIHMH KIETOYHOW CTEHKU pacTeHU, TpuOOB.

Huromnasma. [{utozons. [utockenet. JIBuxxenue nuroriazMel. OpraHouabl
kjaeTkd. OJHoOMEeMOpaHHbIE OpPraHOWJAbl KIETKH: DSHJOIUIa3MaTUYEeCKas CeTb
(BIIC), anmapat I'onbaxu, JTU30COMBI, UX CTpoeHuE W (yHKUHUU. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHouIoB KieTKH. CTpoeHHe TpaHyISIPHOIO PETHKYJIyMa.
Mexanusm nanpaenenus denxos ¢ IIIC. Cunre3 pacTBOpUMBIX OeynkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuil  (arpaHysspHbIA)  SHAOIIA3MATUYECKHM
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus benxkog 6
annapame ['onvoocu. Copmuposka 6enxkos 6 annapame [ onvodcu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyonu pactutenbHbIX Ki1eTOK. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE  OpraHOMABl  KIJIETKHU:  MUTOXOHJAPUM,  ILJIACTHU]IBIL.
LIpoucxoorcoenue mumoxonopuii u naacmud. Cumouocenes (K.C. Mepeorckosckuil,
JI. Mapeynuc). Ctpoenne u QyHKIIMM MHUTOXOHApPWUN W Tutactui. llepBudHsle,
BTOPUYHBIE W  CJOXHBIE  TUIACTUAB  (DOTOCHHTE3UPYIOMIMX  DYKApHOT.
XJIOpOMmIaCThl, XPOMOILIACTHI, JIEMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpanusie opranouapl kietku CtpoeHue u (PyHKIIMH HEMEMOpPaHHBIX
OpraHouJI0B KIIETKH. Pu6ocomsi. IIpomesrcymounvle Quramenmol.
MuxkpodunameHTsl. AKkmuHosvie Muxkpoguiamenmol. MBpIlIEUHbIE  KJIETKH.
AxmuHosble KomMnoneHmul HemvlueyHvlx Kiemox. MukporpyOouku. Kiietounsrii
nentp. CTpoeHue © JABWKCHHE KIYTUKOB UM PECHUYEK. MUKpOTPYOOUKH
rutoria3mel.  Llentpuonb. Benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompyoouxamu. Momopnuvle benxu.

Anpo. Ob6onouka sipa, XpOMaTHUH, KapHoIia3Ma, SAPBIIIKH, UX CTPOEHUE U
bynkiuu. SAnepubiii  O0enkoBblii MaTpukce. IIpocTpaHCTBEHHOE pacmoiOKEHHUE
XpoMOCOM B HUHTep(azHOM snpe. Idyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. /JluHamuka s0epHou 00010uKu 6 mumose. Aoephbiil
Mpaucnopm.

Krnerounsie BxinroueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON ).

JdeMoHcTpanuu



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

Tabmuubr 1 cxembl: «CTpoeHHE DYKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHe  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHZIpUNY, «A1po», «CTpoeHne NPOKAPUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHaTbHBIX KIETOK.

JlaGoparopnass pabGora «l3yueHwe CTpOE€HHUS KJIETOK Pa3IUYHBIX
OpraHUu3MOB.

IIpakTnuyeckas padora «/3ydyeHue cBOUCTB KIETOYHOU MEMOpaHBI».

Jlabopatopnas pabGora «VccienoBanue IuiazMolii3a M JEIUIa3MOJId3a B
PACTUTENIbHBIX KIETKAX.

IIpakTuyeckass pabGora  «/3ydyeHue  JBWKEHUS  [UTOIJIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NPeBpalIeHHe JHEPIUHU B KJIeTKe

AccuMuIIALMS U TUCCUMUWIIALIMS — JIBE CTOPOHBI MeTabosn3ma. Tunsl oOmMeHa
BEILECTB: aBTOTPO(MHBIMN U rerepoTpodHbii. Yuactue kuciopona B OOMEHHBIX
npoueccax. OJHepreTudeckoe obOecrnieueHue KieTku: npespamenue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHUBHBIA XapakTep peakiuuid KIETOYHOTO
Metabonmu3ama. DepMeHThl, UX CTPOCHHE, CBOICTBA W MEXaHU3M JEHCTBUS.
Kodepmentsl. OTinnuust GepMEHTOB OT HEOPraHMYECKHX KaTanu3aTtopoB. benkwu-
AKTUBATOPHl M OCNKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (PEPMEHTATHUBHBIX
pEeaKIuii OT pa3INIHBIX (PAKTOPOB.

IlepBuuHBIi CHUHTE3 OPraHUYECKHX BEHIECTB B KieTKe. DOTOCUHTES.
Anoxcueennviti u okcuceHHwvlli omocunmes y 6axkmepuii. Ceemocobuparoujue
nueMeHmvl U NUCMEeHmMbl PeakyuoHHo20 yenmpa. Poiap XJIOpOIIacTOB B IpoLecce
dorocunTesza. CBetoBast U TemMHoBas pa3el. Domoodvixanue, Cs., Cs- u CAM-munut
@pomocunmesa. IlpogykTuBHOCTh (hoTOCHMHTE3a. BiusHUE pazmu4HBIX (PaKTOPOB
Ha CKOpocTh (poTocuHTe3a. 3HaueHne (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3noo6pasue OPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUITUPYIOIIHUE OaKTEPUH, MKEIe300aKTepuH, cepoOaKTepuu, BOJOPOJIHBIC
OakTepuu. 3HAUYECHUE XEMOCHUHTE3A.

Ana’poOHbIe Oopranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHM3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIHN OOJIC3HEH.

AnpoOHBIE OpraHU3MBI. Oranbl HSHEPTrETUYECKOTO oOMeHa.
[ToarotoButenbHbI Tan. [ MHKOIN3 — OECKUCIOPOTHOE PACHIEIUICHHE TITFOKO3BI.

buonornueckoe OKMCIEHUE, WU KIETOYHOE AbIXaHue. Poiib MUTOXOHAPHUIA B
npoleccax ouosornyeckoro okucieHus. [uknuyeckue peakuuu. OKUCIUTEIHLHOE
dbochopunupoBanue. DHepeus membpanunozo 2epadueHma npomoros. Cunmes



ATD: paboma npomounnoiu ATD-cunmaswi. llpeumyinecTBa a’poOHOr0 MyTH
oOMeHa BelecTB nepea aHadpoOHbIM. D(PHEeKTUBHOCTh SHEPreTUYECKOro 0OMeHa.

JdeMoHcTpanuu

IToptpetsr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «DOTOCUHTE3Y, «IHEpreTudeckuit oomMen», «bruocunTes
oenkay», «CtpoeHue hepMeHTay, « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBaHHME Jii IMPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPEINapaToB.

JlaGoparopnass padora «l3ydyeHue  KaTaAIUTUYECKOM  aKTUBHOCTH
(depMeHTOB (Ha MpUMEPE aMUJIa3bl UIIM KaTanasbl)».

JlabopaTopnass pabora «/3yueHue ¢HEepMEHTATUBHOIO pacCUICIICHUS
MEPOKCHUJIa BOJIOPOJIa B PACTUTEIIBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopnass pabora «CpaBHeHue mpoiieccoB  (GOTOCHHTE3a U
XEMOCHHTE3a.

JlabopaTopHnasi padora «CpaBHEeHUE MTPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBeHHass uHGopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuunoro cuHTe3a. [[puHIMN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOTO cUHTe3a. Peannszanust HacieacTBeHHOW MH(opmanuu. I'eHeTnyeckuii
KOJZ, ero cBoucrtBa. TpaHckpunuus — wmatpuunbii cuHTe3 PHK. IlpuHnmmns
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 aykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanel. Yuactue TpancnoptHsix PHK B Onocunrese 6enka.
VYcnousi O6mocunte3a Oenka. KomupoBanme amumHOkucior. Pombs pubocom B
OouocunHTese Oenka.

Cogpemennvie npedcmasnenuss o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHOT. Perynsdnusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['mmnoresa
onepona (®. XKako0, XK. MaHo). Mozrexyaaprvie mexanuzmvl IKCNpeccuul 2eHO8
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsi cenog. Perymnsaius oOMEHHBIX
MPOLIECCOB B KieTke. KineTounsiii roMmeocTas.

Bupycsl — Hekierounbie GOpMbI )KU3HU U 00MUraTHbie napa3utbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHenuvill Yyuxi
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6axmepuogpazos.
Obpamnas mpanckpunyus, pesepmasa, UHmezpasda.

Bupychbie 3a0oneBanusi yenoBeka, KUBOTHBIX, pactenuid. CIIN], COVID-
19, counanbHbie U MEAUIIMHCKUAE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUonocuyeckux oanHvlx. Hanomexuonoeuu 6 buonoeuu u meouyune.
Lpoepammupyemoie pynxyuu 6eaxos. Cnocobvl 00CcmasKu 1eKapcma.



JdeMoHcTpanuu

IToptpetsr: H. K. Konbuos, . Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «brocunTes Oenka», «'eHeTHYecKuii Ko», «Bupyche»,
«bakrepuodarm.

IIpakTnueckas padora «Co3nanue MOJIEIN BUPYCay.

Tema 8. 7/Ku3HeHHbI UKJ KJICTKH

Knerounsii 1mukin, ero mnepuoabl W perynsiuug. WuTepdaza u  MuUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekarlux B uHTepdaze. [loAroTroBka KIETKH K
neneHuto.  I[lpecunretndeckuit  (MOCTMUTOTHUYECKHUI), CHUHTETHYECKUM U
MOCTCUHTETUYECKHUM (MPEMUTOTHUYECKUI) MepUOIbl UHTEP(A3HI.

Marpuunbii cunres JAHK — permukanuysa. Ilpunnunsr penmumkanun JIHK:
KOMIUIEMEHTApPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAIIIEIBHOCTb.
Mexannsm perukanun JHK. Xpomocomer. Ctpoenue xpomocoM. Temomepsl u

TeloMepaza. XpPOMOCOMHBIM HaOOp KIETKM — KapuoTuml. JIumiaougHelil wu
rariougHbelii  HabOpsl  XpoMocoMm. ['omosiormunble  xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenne xnetkn — wmuTo3. Cragum MUTO3a W NIPOUCXOIAIIME B HUX

npouecchl. Tunbel Muto3a. KapuoknHe3 u nuToKMHE3. brosorndyeckoe 3HaueHuUe
MHUTO3a.

Perymamua murornueckoro nukia kietku. [Iporpammupyemas knertodyHas
rudesnb — anomnTo3.

Knerounoe smpo, xpoMocombl, (DYHKIHOHAJIbHAs TEHOMUKA. Mexanuszmol
npoaugepayuu, oup@epenyuposku, cmapenus u eudeau rkiemox. «l{ugposas
K1emKa» — ououngpopmamuseckue mooeiu QyHKYUOHUPOBAHUS KIeMKU.

JdemMoHcTpanuu

Tabnuupl 1 cxembl: «OKHU3HEHHBIH LUK KIETKW», «Mutos», «CTpoeHue
xpoMocomy, «Pemnukanusa JITHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenaparhl: «MuUTO3 B KIeTKaxX
KOpEUIKa JTyKay.

JlabopaTtopnass  pabora «3yyeHne  XpoOMOCOM  Ha  TOTOBBIX
MUKPOIpPENnapaTaxy».

JlabopaTtopnas padora «Habmronenue MuTo3a B KJI€TKax KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n GQyHKINHM OPraHU3MOB

buonoruueckoe pazHoobOpasue OpraHU3MOB. OnHOKIETOYHBIE,
KOJIOHHQJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTpPOEHUS U JKU3HEACSITENIbHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakrtepum, apxew, OJHOKJIETOYHBIC TPUOBI, OJHOKJICTOUYHBIE
BOJIOPOCJIH, IPYTUe NPOTUCTHI. KOJTOHMAIbHBIE OPTaHU3MBI.



B3aumocBs3p 4acTeil MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl |
cucteMbl opranoB. OpraHusM Kak eIMHoe 1eoe. ['omeocTas.

Tkanu pactenuii. Tumbl pacTUTENbHBIX TKaHeW: oOpaszoBaTesbHas,
MOKPOBHAsI, MPOBOJAILIAS, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpOECHUS,
(GyHKIUH U pacrosoKeHus TKaHEH B opraHax pacTeHUM.

TkaHU KUBOTHBIX M YEJIOBEKA. THIbI KUBOTHBIX TKaHEW: 3MUTEIUANIbHAS,
COeMHUTEbHAsI, MbIlIeYHasi, HepBHas. OCOOEHHOCTU CTPOCHHS, (YHKIUN U
pacmnoJIOKeHUs TKAHEH B OpraHax dKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W TE€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U
CHUCTEMBI OPTraHOB KMUBOTHBIX U YesoBeKa. @YHKIIMM OPraHOB U CUCTEM OPTraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyXHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIBI COCIMHCHUS KOCTEH.

JIBrokeHne  opraHu3MoB.  J[BW)KEHHME  OJHOKJIETOYHBIX  OPraHW3MOB:
aMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PacCTEHHI:
TPONMU3MBl M HACTUU. J[BUKEHHME MHOTIOKJIETOYHBIX JKMUBOTHBIX M YEJIOBEKA:
MblmieuHasi cucrema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanue opramm3moB. Ilornomenue BOJBI, YIIEKUCIOrO Tra3a W
MHUHEPAIbHBIX BEIIECTB pacTeHUsIMU. [IuTaHue KUBOTHBIX. BHYTpHUNOIIOCTHOE U
BHYTPUKJIETOUHOE MHuIIeBapeHue. [IutaHne mMO3BOHOYHBIX KUBOTHBIX. OTAEINBI
MUIIEBAPUTEIbHOTO TpakTa. [lumeBapurenvHble kene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuil. J{prxanue >kuBoTHBIX. uddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIEeTKU. KoxxHOE npixanue. /[pIxarenbHas TOBEPXHOCTD.
XKabeproe u nérounoe apixanue. J[pIxanue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX T[O3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHass cucTemMa 4esioBeKa. MeXaHu3M BEHTWIALUMU JETKUX y MTHULl U
MIIEKOTUTarouX. Perynsmus nprxanus. J{prxarenbHbie 00BEMBI.

TpaHCcnOpT BEWIECTB Y OpPraHU3MOB. TPaHCHIOPTHBIE CUCTEMBI PACTECHHM.
Tpancnopr BewiecTB y KUBOTHbIX. KpoBeHOCHass cucrema U €€ Oprassl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepare,
KPOBEHOCHBIE COCY/Abl U KpoBb. Kpyrum KpoBooOpaiieHus. IBOIIONHUOHHBIC
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOM CHCTEMbI IMMO3BOHOYHBIX >KUBOTHBIX. Pabora
cepaua u e€ peryssuus.

Beigenenue y opranusmoB. Breimenenue y pacteHuid. Beigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyond. OpraHbl BblaeneHus. PunbTpanus,
CeKpelus U 00paTHOE BCAChIBAHME KaK MEXaHWU3Mbl PaOOThI OPTaHOB BBIJICIICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIACIHUTEIIBHON cucTteMamu. Beiaenenue y



MO3BOHOYHBIX >KUBOTHBIX U yesnoBeka. [louku. CtpoeHue u QyHKIHMOHUPOBAHUE
Hedpona. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3aliuTa y OJHOKIJIETOYHBIX OpPraHu3MoB. CIOpbl
OakTepuii M UUCTHI MNPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX pAacTEHUH.
Kyrtukyna. CpeacTBa macCUBHOM U XMMUYECKOU 3aUThl. DUTOHIUABI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNPOU3BOIHBIE.
3ammTa opraHu3Ma ot OonesHeil. iIMMmyHHas cucrema denoBeka. KieTouHbI U
TYMOPAJIbHBI UMMYHHUTET. BpoXa€HHbIH M NpUOOpETEHHBIN crnenupuyecKuit
UMMYHUTET. Teopusi KiIoHaIbHO-celeKTUBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnianurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a001€BaHUN.

Pazmpaxxumocte W perymsiuus y  opraHu3moB. Paszmpaxumocts  y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PazgpakumMocTs W peryimsauus y
pacTteHui. POCTOBBIE BELIECTBA U UX 3HAUYCHUE.

HepBHasg cucrema u pedrekTopHas peryJsiius y >KUBOTHbIX. HepBHas
CHUCTEMA U €€ OTHENbl. DBOIIONMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOU CUCTEMBI
y XKUBOTHBIX. OTAENbI FOJIOBHOIO MO3ra MO3BOHOYHBIX »XMBOTHBIX. Pedrnekc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHBIE pEe(IICKCHI.

I'ymopanpHast perynsuns U SHAOKPUHHAsS CUCTEMA JKHBOTHBIX WU YEJIOBEKA.
JKeme3pl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMoCBsi3p HEpBHOW © SHIOKPUHHOW CcHCTEM. [ umoTamamo-runodusapHas
cucrema.

JdemoHcTpanumn

[Toptper: W. I1. [1aBnos.

Tabmuubl n cxembl: «OJIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bogopociny, «bakrepum», «llpocteiimme», «Opranbl LBETKOBBIX PACTEHUN,
«CucTteMbl  OpraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenmit», «KopHeBbie cuctembry, «CTpoeHue cTedIsy,
«CtpoeHue NUCTOBOM IMIIACTUHKW», «TKaHM >XKUBOTHBIX», «CKEIET 4YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHOcHass cucrema», «JlpIxarenbpHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MBpl11euHas CHUCTEMA,
«BplenurenbHas CUCTEMa», «DHJOKpPHUHHAs cucTtema», «CTpPOEHHUE MBIIIIBDY,
«mmynuter»,  «KuiieunomosioctHeie», «CxeMa  TUTaHUS  PACTEHUM»,

«KpOBCHOCHI)IG CHCTCMBbI IIO3BOHOYHBIX JKHBOTHBLIX», ((CTpOGHI/Ie TUAapPbI»,
«CTpO@HHG IJIaHApHUM, «BHYTpeHHee CTPOCHHUC HOKICBOI'O UYCPBI», ((HepBHaH
CHCTCMa pI)I6)>, «HepBHaSI CHUCTCMa JUATYIIKW, ((HCpBHaH CHCTCMa
IMPCCMBIKAIOIITUX CA)), «HepBHaH CHCTCMa IITHUID», «HepBHaﬁ CHUCTCMa
MIJICKOITNTAIOIINX)>, «HepBHaSI CHCTCMaA YCJIOBCKA», ((PQ(I)JIGKC».



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOYHBIX
OpraHu3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIUU
HACEKOMBIX, UTIJIOKOXKHUX, KUBbIE K3EMIUIIPhl KOMHATHBIX pacTeHUl, repdbapuu
pacTeHHMil pa3HbIX OTACJIOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUJIEKIIMK OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEeKa,
000py10BaHME ISl IEMOHCTPAIIUU TTOYBEHHOT'O ¥ BO3YIITHOTO MTUTAHUSI paCTCHUH,
pacuieruieHus Kpaxmaiyia u OeJIKoB oA JericTBreM GepMEHTOB, 000pYIOBaHUE IS
JIEMOHCTPALMH OIBITOB MO0 U3MEPEHUIO KU3HEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JIBIXaTENbHBIX JBUKCHHUH, MOJIENIA TOJIOBHOT'O MO3Tra Pa3InYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «/3ydyeHue TKaHEel paCTEHUIN».

JlaGopaTopHasi pabora «3yueHue TKaHE )KUBOTHBIX).

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

Tema 10. Pa3MHOXKeHHE M pa3BUTHE OPTaHU3MOB

@dopMbl Pa3MHOXKEHHSI OPraHU3MOB: Oecrojioe (BKJIIOUash BEreTaTUBHOE) U
noysioBoe. Buael  O6ecnoyioro  pa3MHOXEHHS:  [OYKOBAHUE,  CIOPYJIALMS,
(parmMeHTalusl, KIOHUPOBAHUE.

[TomoBoe pa3zmuoxeHue. IlonoBele kineTku, win rametsl. Meno3. Craaun
meno3a. [loBenenune xpomocom B Meiosze. KpoccnHrosep. bronorndecknii cMbICIT
Mei03a W TOJIOBOTO mporecca. Melo3 W ero MeCTO B KU3HEHHOM LHKJIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. ['ameTorenes y :kuBOTHbIX. [10JI0BBIE KEIE3bI.
OO0pa3oBaHue 1 pa3BUTHE MOJOBBIX KIeTOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnomoTBOpeHHe #  SMOPHOHATBLHOE pa3BUTHE JKUBOTHBIX. CrocOOBI
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [apTeHorenes.

NunuBuiyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAyKa
O Pa3BUTHH OPraHU3MoOB. Mopghocenez — 00na u3 2nauvix npooaem dSMOPUOIOCUU.
Konyenyusa mopgoecenoe u mooenu mopghocenesa. Craauu >MOpUOTreHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobrmenuwe. Tumbl  apoOneHus.
Jlemepmunuposannoe u HedepmuHuposanuoe Opobnenue. bracmyna, munwi
onacmyn. OCoOCHHOCTH JOPOOJICHHS MIICKOIMTAONINX. 3apOABIIICBBIE JIMCTKU
(ractpysisiiusi). 3aKiiajika OpraHOB M TKaHEH U3 3apOJIbIIIEBIX JIUCTKOB. B3anmHoe
BIMSHUE YacTell pa3BUBAIOIIETOCS 3apojibllia (dMOpHUOHATbHAS HMHIYKIIKA).
3aknagka IUIaHA CTPOEHUSI JKMBOTHOIO KaK  PE3ylbTaT HEpPaApXUUYECKHUX
B3aMMOJICHCTBUI TEeHOB. BiusHue Ha 5MOpPHOHAIBHOE pa3BUTHE Pa3TUUYHBIX
(GhaKkTOpPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. IlocTamMOpmoHanbpHBIN mnepuoa. IIpsmoe u
Henpsimoe pas3BuTHe. PaszButHe ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCcKOe 3HAYECHHE MPSMOr0 U HEMPSMOIO



pa3BUTHUA, UX PACHpPOCTpPAaHEHUE B Mpupoje. Tumbl pocTa KUBOTHBIX. DakTopsl
PEryJSIUU POCTA )KUBOTHBIX U yesioBeka. CTaguu nmocTaMOpHOHAIBHOTO Pa3BUTHSA
y JKMBOTHBIX U yenoBeKa. [lepuoasl oHToreHesa uenoBeka. CTapeHue U CMEPTh KaK
OHOJIOTUYECKUE MTPOIIECCHI.

PazmHokeHne u pasButue pacteHuid. ['amerodutr u crnopodut. Meiio3 B
KU3HEHHOM 1MKJIe pacTeHuil. OOpa3oBaHue crop B Ipoiecce Meno3a.
l'amerorene3 y pacteHuid. OIIOAOTBOPEHUE M PA3BUTHE  PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbl PeryJiaiuyd OHTON€HE3a Y PAaCTCHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabnupl u cxembl: «BereraruBHoe pa3MHOKeHHE», «Turbl Oecrnoaoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MmHOXeHuEe TUAPbD, «Meio3», «XpoMocoMmbly, «l'amerorenesy», «CTpoeHue
SULEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaauu OHTOreHe3ay, «lIpsiMoe u
HEenpsiMoe pas3Butue», «PaszBurne wmamckoro xyka», «Pasuthe capanum»,
«Pa3Butne narymkw», «/IBOMHOE OIIOAOTBOPEHHE Y ILBETKOBBIX PACTEHUN,
«CrtpoeHue cemMsH OJHOIOJIBHBIX M JABYIOJIBHBIX PACTEHUI», «KW3HEHHBIN ITUKII
MOPCKOM  KamycTbl», <« KU3HEHHBIM UUKI MXa», <«OKW3HEHHBIM LUK
MarnopOTHHUKAY, «KU3HEHHBIN HUKI COCHBD).

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENaparbl SHUIEKICTOK U
CIIEpMATO30UI0B, MOJEIb «L{MKI pa3BUTHS JISATYIIKID.

JlabopaTopnasi padora «3yueHue CTpOEHUS MOJOBBIX KIETOK HA TOTOBBIX
MHUKpPONIPENapaTaxj».

IIpakTnueckass padora «BbisBIEeHHME TNPU3HAKOB CXOJCTBA 3apPOAbIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHUE OpPraHOB pPa3MHOMXKEHHUSI BBICIINX
pacTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HacCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoOB

Ucropust craHOBiIEHUS W pa3BUTHS TEHETUKM Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUHU
renetuku. Padoter H. K. KonerioBa, H. M. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE€ TEHETUYECKUE MOHATUS U CUMBOJIBL. | 'OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIE IPU3HAKH, JIOMUHAHTHBI W PELIECCUBHBIN
IpU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YACTAs JIMHUS, THOPUIBI, TEHOTHUII, (DEHOTHTI.



OCHOBHBIE ~ METOJbl  TE€HETUKHU:  TUOPUAOJIOTUYECKUN,  IUTOJIOTHUECKHH,
MOJIEKYJISIPHO-TEHETUUECKHU .

JdeMoHcTpanuu

[Toptpetsr: I'. Menaens, I'. ne ®@puz, T. Mopran, H. K. Konsuos, H. W.
Basuios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodee-PecoBckuii.

Tabnuiel 1 cxembl: « MeTOoIbl TeHETUKNY, «CXEeMBbI CKPEIIUBaAHUS.

JlabopaTopnasi padora «Jlpo3oduina Kak OOBEKT T'€HETUYECKHUX

HCCJICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3us rHOpUI0B MepBoro nokoneHus. [Ipasuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclIeIuIeHUsT NPU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTMOPUTHOTO CKpEIMBaHus. [ Mmore3a 4ucToThl raMer.

AHanuzupyoniee ckpemuBanue. [IpoMexxyTouHbIld XapakTep HAclIeI0BaHUS.
Pacmiennenue npu3HakoB MpU HETIOJIHOM JOMUHUPOBAHHH.

JuruOpuanoe ckpeuuBanue. TpeTuil 3akoH MeHiens — 3aKOH HE3aBUCUMOTO
HAcJlelIOBaHUS  NpU3HAKoOB.  lluTonmornueckue  OCHOBBI  JUTHOPHUIIHOTO
CKpEIMBAaHUA.

CuemienHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuensieHHoe
HACJIEJOBAaHNE TI'€HOB, HAPYLIEHUE CLECIUICHHWS MEXAYy TIeHamMu. XpOMOCOMHAas
TEOPUS HACIEICTBEHHOCTH.

I'eneTnka nmosma. XpoMOCOMHBIM MEXaHU3M OIIPEAEIEHUS To1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TE€TEPOTraMeTHBIA MOJ. |'eHeTnueckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacienoBanue npu3HakoB, CUETUIEHHBIX C MTOJIOM.

I'enorun kak nenoctHas cucrema. [nenoTponus — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHBIM ajulenn3M. B3anMonencTBue HeauleNbHBIX T'€HOB.
Kommniementapuocts. Onuctas. [lonumepus.

['eHeTnyeckuil KOHTPOJIb PA3BUTHS PACTCHUM, >KUBOTHBIX M YEJIOBEKa, a
Takke (PU3MOIOTHUECKUX TMPOIECCOB, IMOBEJEHUS U KOTHUTHUBHBIX (DYHKITUH.
['eneTnueckre MexaHU3Mbl CUMOUOTE€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Mapa3uT» U «XO3IUH — MHUKpPOOMOM». ['eHeTHYecKue acheKThbl KOHTPOJS U
M3MEHEHHS HACJIeICTBEHHON MH(OPMAIIKU B TTIOKOJICHUSIX KJIIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

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

Tabmuiel u cxemsl: «llepBbIit 1 BTOpo#t 3aKoHBI Menaens», « Tperuiil 3akoH
Mennens», «AHanuM3UpyoUlee CcKpelmuBaHuey, «HemoiHoe IOMHUHHPOBAHUE,
«CuerieHHOEe HacleloBaHWE TMPU3HAKOB Y Jpo3oduiib», «l'eHeTuka Tmoiay,



«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nOTuiby,
«MHOX€ECTBEHHBIN aJIENU3M», «B3auMOIeiCTBUE TEHOBY.

O6opynoBanue: MoJAeNb s JAEMOHCTpalMd 3aKOHOB €AMHO0Opa3us
rUOpUIIOB TIEPBOTO TIOKOJIGHUS M PACIICIUICHUS TPU3HAKOB, MOJETb IS
JEMOHCTpAlMM 3aKOHA HE3aBUCHMOTO HACJIEJOBAaHUS MPU3HAKOB, MOJENb IS
JEMOHCTpPAIlMU CIIEMIJIEHHOTO HACEIOBaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpomnpemnapar: «Jpozodunay.

IIpakTnueckas paGora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPHUIHOTO
CKpEIUBaHUS Yy APO30(PIIBDY».

IIpakTnueckas  padora  «M3yyeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEILUBaHUS Yy APO30(PHIIBI».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumoneiictBue reHoTMna u cpeAbl npu  (GopmupoBaHuU (PeHOTHNA.
N3MenunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. Buasbl
VM3MEHUYHMBOCTH: HEHACJICJICTBCHHAS U HACJIEICTBEHHAS.

MoaudukanuonHass uU3MEHYMBOCTh. Ponb cpeasl B (hopMupoBaHUU
Moau(pUKaIMOHHON M3MeHunBocTH. HopMa peakuuu npusHaka. BapuanmoHHBIN
psn u BapuanuoHHas kpuBas (B. Horanncen). CpoiicTBa MOIM(DHUKAIMOHHOU
U3MEHYHUBOCTH.

I'enoTunuyeckas n3MeHUUBOCTh. CBOMCTBA F€HOTUITMYECKON U3MEHUUBOCTH.
Buapl reHOTUTIHYECKON N3MEHUMBOCTU: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHaTuBHasT HM3MEHYMBOCTh. MeW03 W TMOJOBOM MpOIIECC — OCHOBA
KOMOMHATHUBHON M3MEHUNBOCTH. POJTh KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJaHUU
FEHETUYECKOr0 pa3HO00pa3us B Mpejiesiax OJJHOTO BUA.

MyTranmoHHass HM3MEHYMBOCTh. BHIBI MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYIUPOBAaHHbIE MyTaluuu. SnepHble U
nuToIUiazMaTuiyeckue myrtanuu. CoMaTHYeCKHE U MOJOBble MyTaluu. [IpuyuHb
BO3HUKHOBEHUSI MyTauuil. MyTareHsl M WX BIHWSHUE Ha OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IMIpoliecca. 3aKOH TOMOJIOTMYECKHX PSIJOB B
HacnencTBeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas M3aMeHUMBOCTh U
HACJIEICTBEHHOCTb.

Onucenemuka U OSNULEHOMUKA, PONb INUSEHEMUYECKUX (HaKmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2aAHU3MOB.

JdeMoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuubr u  cxembl: «Buabl u3meHunBocTH», «MoaudukaroHHas
U3MEHYUBOCTDY, «KombOunaTuBHas U3MEHYUBOCTDY, «Meio3y,
«OmnonorBopeHuey, «I'eHeTnueckue 3a00aeBaHUs YeI0BeKa», « Bumbl myTamuii».



OO6opynoBaHue: XUBbIe U TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (pororpadun) )KMBOTHBIX C Pa3TUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(PUKAIIMOHHON HM3MEHYUBOCTH. llocTpoeHue BapualMOHHOTO psga U
BAPUALIMOHHOU KPUBOW».

IIpakTnueckass padora «Myrtanmuu y Jjpo3oduiibl  (Ha TOTOBBIX
MUKpOMpEnapaTax)».

Tema 14. I'eneTnka 4esioBeka

Kapuotun uyenoeka. MexayHapoaHas IMporpaMMa HCCIEAOBaHUS T€HOMA
yejaoBeka.  MeToabl  M3YYEHHMS] TEHETUKHU  YEJOBEKa: T'€HEAIOTHYECKHUM,
ONM3HEIOBEIH, LIUTOTCHETUYECKHUM, MONMYJIIUUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHU . CoBpemeHnHOE ONpEIECIICHNE TE€HOTHUIA!
MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-ananu3a. HacieacTBeHHbIe 3a00ieBaHUS YellOBeKa. [ €HHbIE U XPOMOCOMHBIE
Oonie3HU 4yenoBeka. boyie3HW ¢ HACIEACTBEHHOM MPEeapacioyiOKEHHOCTHIO.
3HaYyeHHE MEAUIMHCKOW T€HETUKHA B MPEAOTBPALICHUU U JICUEHUH T€HETHYECKHUX
3a00J7eBaHUil 4YeoBeka. MeauKOo-reHeTUUeCKOe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IOHATHE «T€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIECIOBAHUN B
00J1acTU peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢GakTOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YEOBEKa K
bu3HUeCKOMY ¥ XUMHUYECKOMY 3arpsS3HEHUIO0 OKPYKaroIIe cpeapl. | eHeTnyeckas
IIPEIPACIIONIOAKEHHOCTD YEJIOBEKA K MATOJIOTHUSIM.

JdemoHcTpanumn

Tabnunel u cxembl: «Kapuotun uyenoBekay, «MeToJlbl U3yUEHUs T€HETUKU
yesoBekay, «I 'eHeTnyeckue 3a0071€BaHUS YETOBEKa.

IIpakTnueckas padora «CocTaBiieHHE U aHAIU3 POAOCIOBHONY.

Tema 15. Ceslekuusi OpraHu3MoB

JlomecTukanuss U CeNeKIus. 3apoKJICHHE CEJEKUMH M JIOMECTHKAIIHUH.
Yuyenue H. W. BaBunoBa o IleHTpax NpOUCXOXIEHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHUW. Ponp cenekuuu B CO3JAHUM COPTOB PACTEHHUM M MOPOJ
#&uBOTHbIX. CopT, mOpoAa, ITaMM. 3aKOH TIOMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wm3MeHumBocth H. WM. BasumoBa, ero 3HaueHue s
CEJICKIIMOHHOM paboThI.

Meronabl ceneknMOHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHUBHUTYyaJbHbIN. Otanbl  KOMOWHAIIMOHHOW  CEJNEKIIHH. HcnbiTanue
npou3BoauTeNe 1Mo MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHoTHa MOTOMCTBA U OTOOP IO TE€HOTUITY € moMolibio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paloThI.
PaprianimoHHbIN 1 XMMHYECKUN MyTareHe3 Kak NCTOYHUK MYTalMi y KyJIbTYpPHBIX



¢opm opranuzmoB. lcmnonap30BaHME TEHOMHOTO PEIAKTHPOBAHUS M METOOB
pexoMOuHanTHBIX JIHK /1 mosydeHns ucxoaHOro MaTepuaa Jiisi CeJIeKIUH.

[Tonyuenue MIOJIUTUIOUIOB. Bnaytpusunosas rUOpUIN3aLIUs.
bnuskopoAcTBEeHHOE — CKpellnMBaHWe, WM UHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Win ayTopuauHr. ['erepo3uc u ero npuyuHbl. Hcnonb3zoBaHue
retepo3uca B cenekiuu. OtganéHnas rudbpunuzanus. [Ipeogonenune Oecruioaus
MEXBHJIOBBIX THOPUIOB. [[OCTHKEHUSI CENEKIIMU PACTCHUN U KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHUE U U3y4YeHUE T'CHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKUX  pOauYed IS CO3/JaHUsl  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYNbTYp. M3yuenue, coxpanenue u ynpaeieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICI0BbIX HCUBOMHBIX
8 YeJsax YIyUueHUs Cyuecmsyioumux u co30aHus HoO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM uucie ¢ HNPUMEHEHUeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCIe008aHUl,
nepeoosulx uoeti U nepcneKmusHbIX MmexHoI02Ull.

JdemoHcTpanumn

[Toptpersr: H. W. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II
Jlykpanenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabnuiel u cxeMbl: «L{eHTpbI TPOUCXOKIECHHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIIOB B HACJIEJACTBEHHOW M3MEHUYUBOCTH,
«Metonpl cenekiuny, «Otnanéunas rudbpuauzanus», «MyTarenesy.

JlabopaTopHasi pabdora «/3yueHue cOpToB KyJbTYPHBIX PACTEHHUUN U MOPOJ]
JIOMAITHUX KUBOTHBIX).

JlabopaTopHnasi padora «/3yyeHue METOJIOB CENEKIIUU PACTEHUID.

IIpakTnueckas padora «IIpuBrUBKa pacTeHUIN.

Ikckypeusi «OCHOBHBIE METOJBI U JOCTHMIKEHHUS CEJEKIMU PacTeHUH W
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYO bepmy,
COPTOMCTBITATEILHBIN yYaCTOK, B TEIJIMYHOE XO3MMCTBO, B JIAOOpATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buoTrexHo/I0TMs U CHHTETHYECKAs OMOJIOTUS

OOBEKThI, HMCMIOJIb3yeMble B OHOTEXHOJOTHH, — KJIETOYHbIE W TKaHEBbHIE
KYJbTYpHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHUKA. TpaguuuonHas
OMOTEeXHOJIOTUS:  XJIeOOMeueHne, TMOMyYeHUe KHUCJIOMOJIOYHBIX MPOJIYKTOB,
BUHOAENME. MukpoOuonornueckuii cuHTe3. OOBEKTHI MHKPOOMOIOTHYECKUX
TexHoJorui. [IpousBoacTBO OenKa, aMUHOKHUCIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTUH U MHCTPYMEHTOB LEJCHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS F€HOMOB C IIEJIbIO MMOJYyYECHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEUAIOIIUECS B MPUPOIe OMOCUHTETUYECKHE ITYTH.



Kiterounast mnxenepus. MeTolpl KyJbTyphl KJIETOK M TKaHEH PacTeHU U
KUBOTHbIX. KpuoOanku. Comarnyeckas ruOpuau3aluss U COMAaTHUUECKUN
sMOpuoreHe3. lcnonb3oBaHME TaIllJIOWJOB B CEJNEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHLIX anmumel. Vcnonv3o6anue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX
aumumen 6 Mmeouyure. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PexoHCTpyKuus
AMIEKIIETOK U KIOHHUPOBAaHME JKMBOTHBIX. METON TpaHCIIAHTALMM SIIEP KIIETOK.
Texnonocuu  0300posreHus, KYIbMUBUPOBAHUS U MUKPOKIOHANbHO2O
DA3MHOIICEHUSL CEIbCKOXO3AUCMEEHHBIX KYIbIMYP.

XpoMOcOMHass MW TeHHas WH)KeHepus. VCKyCCTBEHHBI CUHTE3 I€Ha U
koHcTpyupoBanue pexkomounantHoix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocTkeHuss W INEPCHEKTUBBI  XPOMOCOMHOM M T'€HHOW  MHXXEHEPUHU.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOIEMbl TEHHON HH)KEHEPUH.

Memuuunckue Oouotexnosnoruu. [loctrenomuas uudposas meaununa. [11P-
TUarHoctTuka. MeTaboJOMHBIM aHalu3, TEHOIICHTPUYECKUM aHalau3 MpoTeoma
YEJIOBEKA Ui OLICHKH COCTOSIHUS €r0o 370pOBbs. [Cmoyib30BaHME CTBOJOBBIX
kineTtok. TapretHas Tepanus paka. 3D-OnmounxkeHepus s pa3pabOTKU
(yHIaMEHTaJbHbIX OCHOB MEJMIIMHCKHAX TEXHOJOTHH, CO3/1aHHsS KOMIUIEKCHBIX
TKaHE COYETAaHUEM TEXHOJOTMi TPEXMEPHOro OMONMpHHTHHra M ckaddonauHra
JUISL PELICHUS 3a/1a4 [IEPCOHAIM3UPOBAHHON MEULIHBI.

CoznlaHre BEKTOPHBIX BAaKLUMH C LEJIbI0 00ecredyeHHs] KOMOMHUPOBAHHOM
3amuTel OoT Bo3Oyaurteneir OPBH, ycTaHOBiI€HHE MOJIEKYISIPHBIX MEXaHU3MOB
dbynxmmonnpoBanusi PHK-cogeprkanmx BUPYCOB, BBI3BIBAIOIIUX 0COOO OMACHBIC
3a00JIeBaHUs YEIOBEKA U JKUBOTHBIX.

JdeMoHcTpanuu

Tabmuubl n cxemsl: «/crnonb30BaHHE MUKPOOPTAaHU3MOB B IPOMBIIIIIEHHOM
IPOU3BOJCTBEY, «KieTouHas unxeHepus», «l 'eHHas HHKEHEpUs».

JlabopaTtopHnasi pa6ora «/3ydueHne 00bEKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «lloydyeHne MOTOUYHOKHUCITBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOWM3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHne W pa3BUTHE SBOJIOIMOHHBLIX TMpeICTABIeHHH B
omoJiorum

OpomormonHas  Teopuss Y. [apBuna. Ilpenmocbiiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb M Hay4dHas aesaTenbHoCcTh Y. JlapBrHAa.

JIBMOKyIIEe CUITBI ABONTFOIIMHU BUI0B 110 Y. JlapBHHY (BBICOKAs HHTCHCUBHOCTD
Pa3MHOXEHHUS OpPraHW3MOB, HACJICJICTBCHHAs HM3MEHYMBOCTH, Oopbba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienue cunretnyeckord teopun sBomonuu (CTD). Heirpanphas
Teopus dBomonuu. CoBpeMeHHass DBOJIIONMOHHAS  OuWojorus. 3HAUYCHHUE
ABOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHcTpanuu

[Toptpetsr: Apucrorens, K. Jlunnen, K. b. Jlamapk, 3. K. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. 1. lImansraysen, x. Xonaein, . K.
benses.

Tabmuet U cxembl: «Cucrema xuoit mpuponbl (o K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «Mexanuzm (GopmMUpoBaHUS
NPUCIIOCOOJICHNT y pacTeHuit U kuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapmipyta nyremectsust U. lapsuna», «Haxoaku Y. HapBuna», «@opmbl 60pbObI
3a cymiectBoBanuey, «llopoasl romybeit», «MHoroobpasue KyabTypHBIX (opMm
KanmycTb», «[1opoibl TOMalTHUX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BHUJIOB
(mo Y. HapBuny)», «Cxema COOTHOILIECHUSI JBIXKYIIUX CHJ DBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUUECKON TEOPUH IBOJIIOIIUNY.

Tema 2. MUKPO03BOIIOLHA U €€ pe3yJIbTATHI

[Tomynsinust Kak 37eMEHTapHasi equHuIa 3BOMOINH. COBpEMEHHBIE METOIbI
OIIEHKM TE€HETUYECKOTO pa3HOooOpa3usi U CTPYKTypbl nomyisuuil. M3MmeneHue
reHooHJa TOMYyJAIMU KaK AJIEMEHTAPHOE OHBOJIONMOHHOE SIBJICHUE. 3aKOH
reHeruueckoro paBHoBecus Jxx. Xapau, B. BaiinOepra.

DOneMeHTapHble (PAKTOPHI (IBIKYIIUE CHUJIBI) SBONIONUW. MyTallMOHHBIN
nporiecc. KomOuwnatmBHAs u3MeHUMBOCTH. Jlpelid TeHOB — ciydaifHbie
HEHAIIPaBJICHHBIC W3MEHEHHUS YacTOT aiened B momymsanusx.  Oddexr
OCHOBaTeNd. JD¢pgexkm Oymuvliounozo eopnviwika. CHudcenue 2eHemuyecKo2o
pasnoobpasusi: npuuunsl u cireocmsus. llposenenue s¢pgpexma Opeiigha 2enos 8
oonvuwiux u  maneix  nonyaayuax. Murpamun.  M3omsamus  momymnsiuii:
reorpadudeckas (IpoCTpaHCTBEHHAs ), OMoorrnueckas (pernpo yKTUBHAS).

EctecTBeHHBI OTOOp — HampaBiIsOmui (QakTop dBOMIOIUU. DOPMEI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOIIMMA,  pa3pbIBAIONTUI
(mm3pynTtuBHbIil). [lomoBoit or6op. Bo3HMKHOBEHHE W HBOJIOIUS COIHATHHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHKPOIBOJIOIUH.
Bo3nukHoBenne — mpucrocobieHudt y  opraHu3moB.  Apomopdo3bpl U
uanoanantanuu. [lpumepsl npucnocoOaeHut y opraHu3MoB: MOPGOIOTHUECKHE,
dbusnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUeckre.  OTHOCUTENBHOCTD
IPUCTIOCOOJIECHHOCTH OPTaHU3MOB.

Bun, ero xputrepum u crTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpodBoJito. M3omsnus — kimoueBoi dakrtop BumoooOpazoBanus. [lytu u
CIIOCOOBI BU1I000pa30BaHUS: aJUIONIaTPUUYECKOe (reorpaduueckoe),



CUMIIaTPUYECKOE (9KOJIOTHYECcKOe), «MTHOBEHHOE» (monumIonan3aNys,
rubpuuzanus). JauTeapHOCTh 3BOJIIOIIMOHHBIX IPOLIECCOB.

Mexanu3mbl (OpMHUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp o3BOmOLMOHHOM OMoOJOrMM B pa3pabOTKE HAay4HBIX METOOB
COXpaHeHHUs1 Oropa3zHoo0pa3usi. MUKpPOIBOIIONMS U KOIBOJIIOLMS [1apa3uTOB U UX
x03s51eB. MexaHu3mbl (OPMUPOBAHUS YCTOMUMBOCTA K aHTUOMOTHKAM U CHOCOOBI
O0pBLOBI C HEH.

JdemMoHcTpanuu

[Toptpersr: C. C. YetBepukos, 3. Maiip.

Tabmuubl 1 cxembl: «MyTanuoHHass HM3MEHUYMBOCTHY, «llomynsauronHas
CTPYKTypa BuAa», «Cxema nposiBieHus 3akoHa Xapau—BalinGepray, «Buxyiiue
CWJIBl ABOJIOLUNY, «DKOJOTMYECKas HM30JSLMs MOMYJALHUA ceBaHCKOM (openny,
«l'eorpaduueckass M30JSLUS  JUCTBEHHUIIBI CHUOMPCKOM UM JIMCTBEHHUIBI
naypckoiy, «[lomynsirnoHHbIE BOJHBI YUCIEHHOCTH XUIIHUKOB U XKEPTBY», «Cxema
JCICTBUSL E€CTECTBEHHOro 0TOOopa», «®PopMbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«agycrpranbHblii MenaHnu3mM», «KuBble Uckomnaemsie», «[IokpoBHUTENBCTBEHHAS
OKpacka YKABOTHBIX», «IIpenynpexnaronias OKpacka YKUBOTHBIX»,
«Dusnonornueckne amantauun», «IIpucrnocoOIEHHOCTh OPraHU3MOB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Buna», «Buapl-nBorinukm», «CTpyKTypa BUAa B
npupojiey», «Crnocobbl BuA000pa3zoBaHus», «l eorpaduueckoe BupooOpa3zoBaHHE
TpE€X BUIOB JIAHJBIIICH», «DKOJIOrHUECKOe BHUI000pa30BaHWE BUIOB CHHHID,
«ITomumnounsr pactenuity, «KamyctHo-peneunsrii ruOpumy.

O6opynoBanue: repbapun pacTeHUH, KOJUICKITMA HACEKOMBIX, Uydelia MTUIl |
3BEped C MpUMEpaMH Pa3IMYHbIX MOPHUCIOCOOJEHUN, Yyyena NTUI] U 3Bepei
pa3HBIX BHJOB, Tepbapum pacTeHUN OMU3KUX BHJOB, OOpPa30BaBIIUXCS
Pa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnass paGora «BrisBIeHHEe W3MEHUMBOCTH y 0CO0O€H OJHOTO
BUJIAY.

JlabopaTopnasi  paGora  «lIpucrocoOiieHuss  OpraHU3MOB M HUX
OTHOCHTEJIbHAS 11€JIECO00PA3HOCThY.

JlabopaTopnas pabora «CpaBHeHHE BHJIOB 10 MOPQPOIOTUYECKOMY
KPUTEPHION.

Tema 3. Makpo3BoIOUMS U €€ pe3yJabTaThl

Meronpl  u3ydeHus MakpodBoyronuu. [laneoHTOnOrMyeckue  MeTo.bl
uzyueHus: sBomouuu. [lepexomnbie QopMbl U (QUIOT€HETUYECKUE  PsJIb
OpraHU3MOB.

buoreorpaguueckue Metoapl u3ydeHus sBomonuu. CpaBHeHue ¢Guopsl U
(ayHbl MaTepuKOB M OCTpoBOB. buoreorpaduueckue obmactu 3emun. Bunbl-
SHJCMUKHU U PEIIAKTBHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(OIOTHUECKHE METOJbI MU3YUCHHUSI
ABOIOLMH. ['€HEeTMYEeCKHME MEXaHU3Mbl HBOJIOLMH OHTOTEHE3a M TIOSABJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OPraHbI.
PynumeHntapuble  opranbl M araBu3Mbl.  MOJNEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKUe  METOJbl  M3yYEHUS  HBOJIIOIUU.
I'omonoruunbie reHbl. CoOBpeMEHHBIE METOAbl MOCTPOEHUS (DUIOTEHETUYECKUX
NEPEBHEB.

XpOMOCOMHBIE MYTAllUU U HBOJIIOLMSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) BOJMONUU. [Ipunyun cmensvt QyHKYuUIL.
HeobOpaTtumocTs 3Bomtonnu. ApanTuBHas paavanus. HepaBHOMEpHOCTh TEMIIOB
SBOJIIOLIMH.

JdemMoHcTpanuu

[Hoptpetsl: K. M. bap, A. O. Koanesckuii, @. Mrosuiep, 3. I 'ekkeb.

Tabnuipl U cxembl: «DUITOTEHETUYECKUN DS JIOMIATN», «APXEONTEPUKCH,
«3Bepo3yObie  smiepbl»,  «Creronedanbr»y,  «Punnodute»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuyeckue 30HbI 3eminn», «Jlpeii) KOHTUHEHTOBY,
«Penuktel», «HavanpHble cTaguu 3MOpPUOHANIBHOTO PA3BUTUSA IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTrHYHbIE ¥ AaHAJOTHYHbIE OpraHbl», «PyIuMeEHTH,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHl 4YEJIOBEKAa M IIMMIIaH3e», «lJIaBHbIE
HaMpaBIEHUS 3BOTIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOTIOLIUN.

ObopynoBaHue: KOJUICKIUH, TepOapuu, MYJSKH HCKOMAEMBIX OCTAaTKOB
OpraHu3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe )KU3HU Ha 3emJie

HayuHble rumoTe3bl NpPOMCXOXKIAEHUS >KU3HU Ha 3emiie. AOHOreHe3 u
naHcrepmus. JloHay4YHbIe NPEICTABICHUS O 3aPOKIACHUU KU3HH (KpPEalMOHHU3M).
I'unore3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onbitamu .
Penu, JI. Cnannannanuy, JI. [Tactepa. IIponcxoxaeHue xu3HU U aCTPOOHOIIOTHSI.

OcHoBHbIE JTaInbl HEOPraHU4EeCKOU 3BOJIIOLUH. IInanerapnas
(reojoruyeckas) SBOJIOIUSA. XHUMHYECKas JBOMIONMSI. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemecTB W3 HeopraHuueckux. OmeiTr C. Mumiepa u I'. HOpu.
ObpazoBanue mnonuMepoB u3 MoHoMmepoB. Koamepsatnas rumnoresa A. U
Omnapuna, Tunore3a nepBu4HOro o0yiaboHa JIk. XomnaeitHa, reHeTuYecKasi TUIoTe3a
I'. Ménnepa. Pubosumbr (T. Yex) u rumoreza «mupa PHK» V. T'unbGepra.
dopMupoBaHrE MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopuss 3emuin u metoabl €€ wu3ydeHus. Mckomaemble OpPraHUYECKHE
octatku. ['eoxpononoruss u e€ wmeronbl. OTHOCUTENbHAsT H  aOCOJIOTHAS
reoxpoHosiorus. ['eoxpoHosiornyeckas mKasna: 30Hbl, 3pbl, IEPUOJIbI, STOXHU.



HavanpHble 3Tambel opraHuydeckoil sBoionuu. [losBieHHME U HIBONOLHUS
NEPBBIX KJIETOK. DBOJIOIUS MeTa0oyn3Ma. BO3HHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKN KaK aHajor MEPBBIX Ha 3emiie COOOIIECTB.
CrpomartonuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxaenne 3ykapuoT (CUMOHOreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHUE
BUpPYCOB. [IpoMCX0KIEHME MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE A3Tamnbl ABOJIOLUMU BbICHIMX pacTeHUH. OCHOBHbBIE apoMOP(O3bI
pacrenui. Bpixox pacreHud Ha cymy. [losBieHue CHOpPOBBIX pAaCTEHHUU W
3aBoeBaHre uMH cymu. CeMmeHHble pacTeHHs. [IpoMCXOXKIEHHE IBETKOBBIX
pacTeHUM.

OcCHOBHBIE 3Tallbl 3BOJIIOLMHU KMBOTHOrO Mupa. OCHOBHbIE apoMop(o3bl
AKUBOTHBIX. BeHjckas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIIEHUE COBPEMEHHBIX
TuroB. [lepBbie XOpnoBbIE KUBOTHBIE. JKHU3HP B BOJIE. DBOJIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampuouit u pentwinil. [IpoucxoxaeHne MIEKONMUTAIOMNX U
ntul. [lpuHnun kmroyeBoro apomopdosa. OcBoeHHE OECHO3BOHOYHBIMH U
IIO3BOHOYHBIMU KUBOTHBIMHU CYIIN.

Pa3zButne xu3HM Ha 3emie 1O 3paM M IEPUOJAM: apXeu, MPOTEPO30M,
najgeo3oi, Me3030M, KaiiHo30i. OOmas  XapakTepucThKa Kiumara H
re0JIOTHYECKUX MponeccoB. [losBleHME M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIUSHNUE HAa Ta30BbIi cCOCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUS — 3KOJIOTMYECKUE KPU3HUCHI Npounuioro. I[IpuumHel u
CJIE/ICTBHSI MacCOBBIX BbIMUpaHHil. COBpPEMEHHBIN 3KOJIOTMYECKUI KPHU3HC, €ro
ocobennoctu. [Ipobiema coxpanenus 6mopasHooOpasus Ha 3emIie.

CoBpeMeHHass CUCTeMa OpraHHMYecKoro mupa. [IpuHIunbl KiaccupuKanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIIbI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsl: ®@. Penu, JI. Cnamnanuanuy, JI. Ilactep, . . Meunukos, A. .
Omnapun, [Ix. Xonnelin, I'. Mémnep, C. Muiep, I'. FOpu.

Tabmuier u cxemsl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
U3YYEHUIO caMo3apokieHus xu3Hu», «Cxema ombita C. Mwunepa, I'. FOpwn»,
«JTanpl  HEOPraHMYECKOW  3Bomrounn», «l'eoxpoHonormyeckas  IIKaJIay,
«HauanbHble 3Tanbl OpraHMYecKol 3BoOLUN», «CxemMa oOpa3oBaHMs dyKapHOT
nyTéM cumoOuorenesa», «Cucrema K UBOM mpupoab», «CTpoeHHe BHpycay,
«Apomopdo3sl  pactenHuit», «PuHHOGUTHY, «OTHOKIETOYHBIE BOAOPOCINY,
«MHoOTrOKIeTOUHbIE BOJOpOCIHN», «Mxu», «llanopotHukm», «l'0J0ceMEHHbIE
pactenusi», «OpraHbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS >KUBOTHOTO
Mupa», «Apomopdosbl KUBOTHBIX», «lIpocteitmme», «KuieuHononocTHbIey,
«IInockue YEpPBUY, «YUIEHUCTOHOTHEY, «PpI10BIY, «3€MHOBOJIHBIEY,



«lIpecmbikaronuecs», «lItuup», «Mnekonuraromue», «Pa3BuTHE KU3HU B
apxeuckou spey», «Pa3BUTHE KU3HU B IPOTEPO3OMCKOM 3pe», «Pa3BUTHE )KU3HU B
[1aJIE030MCKOM 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pe», «Pa3BuTUE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHH pa3IUYHBIX OTAENOB, KOJIIEKIIMH
HAaCEKOMBIX, BJIAKHBIC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJIITFOCKOB, KOJICKIIUU
UTJIOKOXKUX, CKEJEThl TO3BOHOYHBIX JKMBOTHBIX, UydYela MNTULl W 3BEpEN,
KOJUIEKIIUM OKAMEHEJIOCTEHM, MOJIE3HBIX MCKOMAEMBIX, MYJSDKM OPraHUYeCKHX
OCTaTKOB OPTraHU3MOB.

Bupryanbnass  sga0opatopHass  padora «MoaenupoBaHUE ~— ONBITOB
Musnnepa—HOpu no u3ydeHuto abMOreHHOT0 CUHTE3a OPraHUYECKUX COSJTMHEHUM B
nepBUYHON aTMOCchepe».

JlaGoparopnasi padora «/3ydyeHuMe M ONKCAHUE HMCKOMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «/3ydyeHne OCOOEHHOCTEH CTPOCHUSI PACTCHHI
Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «M3yueHue ocoOOEHHOCTEN CTPOEHUs MO3BOHOYHBIX
KUBOTHBIX).

Tema S. [IpoucxokaeHue 4eji0BeKa — AaHTPOINOIeHe3

Paznensl u 3amaun anTponosiorud. MeToasl aHTPOMOJIOTHH.

CraHoBiieHHE TPEACTaBICHUN O MPOUCXOXKICHUM 4YelIOBeKa. PenuruosHeie
B033peHUsl. COBpEeMEHHBIE HAYYHbIE TEOPHUHU.

Cx0AcTBO YyenoBeka € )KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YeTIOBEKa.
CBuzeTenbCcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHICCKHE, AMOPHOJIOTHYCCKHE, (bH3M0IIOr0-OMOXUMHYECKHE,
noBegeHYeckre. OTINYKs 4elloBeKa OT )KUBOTHBIX. [IpAMOX0XKAeHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBuxyiue cuiibl ((pakTopbl) aHTPOIIOTEHE3a: OMOJIOTHYECKHUE, COIHAIIbHbIC.
CooTHoleHUEe OMOJIOTUYECKUX U COLIUATBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJuM aHTpororeHe3a. PanHue dYenoBekooOpa3Hbie 00E3bSHBI
(POKOHCYJIBI) ¥ pAHHHUE TMOHTHJIBI — OOIINE MPEIKA YeJTOBEKOOOPa3HBIX 00€3bsiH U
mozield. ABCTpaJONUTEKH — ABYHOTHE MpPEAKH Jtofei. UenoBek yMenblil, MepBble
W3TOTOBIICHUSL OPYJIUM TpyAa. YenoBeK NMPSIMOXOISIIMN U MEPBBINA BBIXOJ JIFOJACH
3a mnpenensl  Adpuku. YenmoBek reiaenpOeprckuii —  oOHmIMHA  TIPEIOK
HEaHJIepTaIbCKOr0 YEJIOBEKA M 4YeJIOBEKa pa3yMHOro. YUenoBek HeaHIEpTadbCKUI
KaK BHUJ JIOJIEd XOJOAHOrO Kiumara. YenoBeK pa3yMHbI COBPEMEHHOTO THIIA,
JICHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamMu Adpuku.
[TaneoreneTrka 1 NajaeoreHOMHUKA.



DBOJIONNSI COBPEMEHHOTO uenoBeka. EcTecTBeHHBbI OTOOp B TMOMYIISIIUSIX
yesoBeka. MyTalmoHHBIN mponecc W nonumopdusm. I[lonmynsuroHHBIE BOJIHBI,
npeiid reHoB, Mmurpanus U «3Q@PEeKT OCHOBATENs» B MOMYJALMIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacol. [loHatne o pace. boisbiime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HeTpoujHas  (9KBaTOpHaibHAas),  MOHTOJIOWJHAS
(a3uarcko-amepuKaHcKas). BpemMs M myTH paccelieHHs 4YelIOBeKa 0 IIJIaHeTe.
EnunctBo  denoBedyeckux — pac. HayuHas  HECOCTOSITENIBHOCTh — pacu3Ma.
[Ipucnoco6eHHOCTh YeoBEeKa K pa3HbIM YCJIOBUSAM OKpYKAIOIIEH CpeJibl.
Bnugnue reorpaduyeckoit cpeapl U Jpeiipa reHoB Ha MOpPQOJOTrHI0 U
(U3HOJIOTHIO YETOBEKa.

MexaucuuiuinHapHble  MeToabl B (usnueckodl  (OMOJIOTHYECKOH)
AHTPOIIOJIOTUHU.  DBOJIIOIIMOHHAST ~ QHTPONOJIOTUST W MAJCOAHTPOIOJIOT U
YEJIOBEUECKUX MOMYJsUN. bruocormanbabie UCCAEIOBAHUS NPUPOJBI YEIOBEKA.
UccnenoBanne K0O3BOMIONUHA OUOJIOTUUECKOTO U COLUATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. {apBun, JI. JIuku, 5. . Pornacknii, M. M. I'epacumos.

Tabnuipl 1 cxeMbl: «MeToIbl aHTPOIMOJIOTUMY, «I 0JTOBHON MO3T UeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKENeT 4YelOoBeKa U CKEJeT I[IUMIIaH3e»,
«PyIMMEHTBI U aTaBU3MbDY, «JIBUXKYIIIME CUIIBI aHTPOIIOTEHE3A», « DBOJIFOIIMOHHOE
JIPEeBO  4YeJNOBEKa», «ABcTpainonuTek», «YenoBek ymenblid», «YenoBek
NPAMOXOIAIHNINY, «J/leHncoBckuil yenoek» «Heanaepranbip», « KpoMaHbOHIIED,
«IIpenku yenoBekay», «ITambl SBOJIOIUU YEIOBEKa», «Pachl 4eIoBeKay.

O6opynoBaHue: MyJSDKH — OKAaMEHENIOCTEH, TMPEeIMETOB MaTepUaTbHOM
KyJIbTYphl ~TPEIKOB 4elOBeKa, penpoAyknuu (dortorpaduu) KapTuH C
MUGDOTOTHIECKUMUA U OUOJEHCKUMH CIOKETaMH TPOMCXOXKICHHSI UEIOBEKa,
doTorpaduu HaXOIOK UCKOMMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yepena uYejloBEeKa M 4eperna IIMMIIAH3€, MOJIeJb KHUCTH YEJIOBeKa M KHUCTHU
IMMIIaH3€, MOJICNIM TOPCa MIPEAKOB YEJI0BEKa.

JlabopaTopHasi padora «lV3yueHne OCOOCHHOCTEH CTPOCHHS CKeleTa
YEJIOBEKA, CB3AHHBIX C MPAMOXO0KIACHUEM.

IIpakTnueckas padora «/3yueHue sKOJOrMUECKUX aJanTalluil YeTOBEKay.

Tema 6. Jkogoruss — Hayka O B3aMMOOTHOIIECHHSIX OPraHU3MOB U
HAJOPraHNU3MEeHHBIX CHCTEM € OKpY/KalolIel cpenoi

3apoxkaeHue U pa3Butue skojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. Cesepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
3KoJ0THH. CBSI3b 3KOJIOTUU C APYTUMHU HayKaMHU.



Meroabl sxonorun. [loneBble HaOMOACHHS. DKCHEPUMEHTHI B HKOJIOTHH:
npupoAHble W JiaboparopHble. MonenupoBaHue B IKOJIOTMHM. MOHUTOPUHT
OKPY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TI100abHBIN.

3HayeHUE DOKOJIOTMYECKMX 3HAHUM JUIA  YEJIOBEKa. DKOJOTUYECKOE
MHUPOBO33pEHUE KaK OCHOBAa CBSI3€W 4YeJOBEUeCTBA € Mpupoaoi. @opMupoBaHuUe
AKOJIOTHYECKOHN KYJIbTYPbI U SKOJIOTHYECKON I'PAMOTHOCTH HACEJICHUS.

JdeMoHcTpanuu

[Toptpetsi: A. I'ym6onpar, K. ®@. Pynse, H. A. Cesepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensl skomorum», «Metonpl 3konmorum», «Cxema
MOHUTOPHUHTA OKPYKAOUIEN CPEABDY.

JlaGopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
VICCIIEIOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruyeckre (PaKTopbl U 3aKOHOMEPHOCTH X aencTBus. Kiiaccudukanus
AKOJIOTHUECKUX (PaKkTOpoB: abuoThueckue, OMOTUYECKUE, aHTponoreHHesie. OO0mme
3aKOHOMEPHOCTH ACMCTBUS 3KoJornyeckux ¢akropos. IIpaBuio muaumyma (K.
Mmnpenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHHU3MBI.

Abuotnueckue ¢aktopel. CBeT Kak sKonornuyeckuit ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJOIMYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTHallbHas poJib CBETA.
doTonepuoausm.

Temmeparypa kak 3konorumdeckuii (axrtop. JleiicTBue TemmepaTypsl Ha
opranu3Msbl. [ToiikuIOTEpMHBIE U TOMOMOTEPMHbBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocts kak skonorumdeckuid ¢aktop. I[lpucrnocobnenuss pacTeHwili K
nojepKaHuio BoAgHoro Oananca. Kmaccuduxamusi pacTeHUld MO OTHOLIEHHIO K
BoJie. [Ipucnocobenus )KUBOTHBIX K M3MEHEHUIO BOAHOTO PEKHMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3]YILIHAs, IOYBEHHAs,
rilyOMHHasT  TOJINOYBEHHAs,  BHyTpUOpraHusMeHHas.  DU3UKO-XUMHUYECKHE
0COOEHHOCTH cpel oOuTaHusi opraHu3mMoB. [IpucnocoOneHus OpraHu3MOB K
JKU3HH B PA3HBIX CPElax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE puUTMBL. CyTOUHBIE U
roJinyHble PUTMBL. [IpHCTIOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUH KHU3HMU.

Kuznennsie @opmbl opranuzMoB. lloHsitue o KHU3HEHHOW Qopme.
XKuznennsie popMbl pacTEHUMN: JePEBbs, KYCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHHE



TpaBbl, OJHOJIETHUE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OHOHTHI, a3pOOHOHTEI. OCOOCHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue (hakTOopHI. Bunnr OMOTHYECKUX B3aUMOJEUCTBUU:
KOHKYPEHIIHS, XUIIIHUYECTBO, cuMON03 U ero ¢opmsl. [lapasutusMm, kooneparus,
MYTYyalau3M, KOMMEHCcaIu3M (KBapTUPAHTCTBO, HaxiaeOHn4uecTBo). Hetpoduueckue
B3auMojieiicTBus  (Tommueckue, (Gopuyeckue, dadbpuyeckue).  3HAUCHUE
OMOTHYECKUX B3aUMOJCUCTBUN JJISI CYIIECTBOBAHHMS OPraHU3MOB B Cpeje
obutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKIIOUYCHHUSI.

JdemMoHcTpanuu

Tabnuiel U cxembl: «IKojgoruueckue ¢GakTope», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeIIOKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIC KHUBOTHBIE», «Du3nonoruueckue amanTanuu
KUBOTHBIX», «Cpenpl 00WTaHUsS OpraHu3MoBy», «buosoruyeckue puTMBIY,
«Kuznennele  ¢Gopmbl  pacTeHuid», «KuzHeHHbIE  (QOPMBI  KUBOTHBIXY,
«DKocHucTEMa MIMPOKOJIUCTBEHHOTO JIECA», «DKOCUCTEMA XBOMHOIO Jiecay, «llenn
nuTaHus», «XuiHuuectBoy, «llapazutuzm», «KoHkypenmus», «CuMOno3y,
«KommeHcanuzmy.

O6GopynoBanue: repOapuu pacTeHUM U KUBOTHBIX, MPUCTOCOOIEHHBIX K
BIMSHUIO Pa3jUYHbIX SKOJOTMYECKUX (PaKTOpOB, repOapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOIIOOUBBIC, TCHEIIOOUBLIE U
TEHEBBIHOCIIUBBIC KOMHATHBIE PACTCHUSI, TepOapuu M KOJUICKIINH TETUIOIOONBBIX,
3UMOCTOMKHX, MOPO30yCTOMUYMBBIX PACTEHUM, Uydesia MTUILl U 3Bepel, repOapuu
pacTeHuid, OTHOCSIIMXCS K TUrpoduraMm, kcepoduram, Me3opuTaM, KOMHATHBIC
pacTeHHsl JAHHBIX TPYII, KOJUIEKIUU >KMBOTHBIX, OOUTAIONIMX B Pa3HbIX Cpeaax,
repOapu M KOJUIGKIIMM PACTEHUW ¢ OIKUBOTHBIX, OOJIAAIOMUX YepTaMu
IPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM JKH3HHU, TepOapuu M
KOJUICKITUM PACTEHUM W XKUBOTHBIX PA3IUYHBIX >KH3HEHHBIX (DOPM, KOJIECKIIUH
KUBOTHBIX, YJACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJACHCTBUSX.

JlaGopaTopHasi paGora «BrisiBIcHHE NpPUCTIOCOOICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi paGora «BrisiBIeHHEe NpUCTIOCOOICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD.

JlabopaTopnass paGora «AHATOMHUYECKHE OCOOEHHOCTH pACTEHUU U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Ikos10rust BUA0B U NONMYJISIIM A

DOKOJIOTUYECKHE  XapaKTEPUCTUKHU NOMYJIALINY. [Honmynsius KaK
ouonornyeckas cucrema. Poiab HEOTHOPOAHOCTH cpeibl, GU3HUECKUX 0apbepoB U
0COOEHHOCTEW OMOJIOrMH BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOM CTPYKTYpPHI
nonyyAnuii. OCHOBHbIE TOKAa3aTENW NOMYJSAIUU: YHCIECHHOCTh, IUIOTHOCTb,



BO3pacTHasi W TMOJIOBasg CTPYKTypa, pOKIAAEMOCTh, MPUPOCT, TEMII pOCTa,
CMEPTHOCTb, MUTPALUSL.

DKkosioruyeckass CTpykrypa nomyisiuguu. OIeHKa YUCIEHHOCTU MOIYJISLIHH.
JluHaMKKa TOMyJSINUUA U €€ peryyanus. bHoTHYecKui MOTEHUHAN TMOIMYJISIIUU.
MoaenupoBaHue IMHAMHUKHU MOMYIssUud. KpuBble pocTa YHCIEHHOCTH MOITYJISLHH.
KpuBbie BbDKUBaHMS. Perynsiuss 4YUCAECHHOCTH TONYJSAIUN: PoJib (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJIOTHYECKHUE CTPATETUN BUJIOB (I- U
K-cTpaterun).

[Tonsitue 00 sKkonormueckoil Huiie Buaa. MecrooOuranue. MHoromepHas
MOJieNIb  dKoJiorndyeckor Humm Jx.J. XatumHcona. Pa3mepbl 3KOJIOrMYECKOU
Huiu. [loTeHunansHas u peanv3oBaHHAs HUILIM.

Bua kak cucrema monmymsuuid. Apeansl BUIOB. BHUIBI M HX >KU3HEHHBIE
CTpaTeruu. JKOJIOTUUECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS M MUTpalWid >KUBOTHBIX. buonornueckue
VHBA3UU YY>KEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuupl U cxembl: «IKOJOTHUYECKUE XApPAKTEPUCTUKU TOMYJISIIUN,
«IIpocTpancTBEeHHass  CTpyKTypa nonynsanuw», «Bo3pacTHble  nupaMuabl
nonynanuny, «CKOPOCTh  3aCENICHUS OBEPXHOCTH 3€MJIM  Pa3lIMYHbIMU
opranu3zmamMmny, «Mojeinb 3kosiorndeckor Hummu [[x. M. Xatuunconay.

O6opynoBanue: repbapuu pacTeHHM, KOJJICKIIMHA KUBOTHBIX.

JlabopaTtopnass paGora  «lIpucnocoOneHuss ceMssH pacTeHHl K
pacCeNeHUIo».

Tema 9. Jkosorust coodmecTB. IKOTOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHuU3MaMH B OUOIIEHO3E.

OxocucrteMa Kak oTkpbiTasi cucrema (A. JIx. Tencnm). DyHKIMOHATBHBIE
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckue ypoBHH. Tpoduueckne nenu U ceTu. AOHWOTHYECKHE OJIOKHU
akocucreM. [1ouBbI U Wikl B 3kocucTemMax. KpyroBopor BEIECTB U ITIOTOK YHEPIUU
B OKOCUCTEME.

OcHOBHbIE  TIOKa3aTelau  dKocucTeMbl. buomacca uw  mpoxykuws.
DKOJIOTUYECKHE TUPAMU/IBI YUCETT, OMOMACCHI M SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBieHnHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M HX MPUYUHBL. AHTpPOIOIEHHBIE BO3JECHCTBUS Ha
cykneccuu. Knmnmakcunoe cooOriectBo. bropaznoobpasue u nmoiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[Ipuponnbie 3KOCUCTEMBL. JKOCUCHEMbL 03€P U peK. DKocucmembvl Mopeu U
oKeanos. IKocucmemvl MyHOp, 1€C08, Cmenell, NyCMmblHb.

AHTpPOTIOTEHHBIE JKOCHUCTEMBI. ATpOdKOcHCcTeMa. ArporeHo3. Pazmuums
MEX]Ty aHTPOIIOTEHHBIMH U TTPUPOTHBIMH SKOCHCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opomackas
dnopa m dayna. CuHaHTponM3aIMs TOpPoJaCKor (ayHbl. buomorumdeckoe wu
X035IHCTBEHHOE 3HAYEHNE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHKS OCHOBHBIX B3aUMOJICHCTBHIA OPTaHW3MOB B
aKocucTemMax. Ponb kackadHoco 3gpghexma u 8uU008-30UPUKAMOPOS (KIH0UeBblX
8U008) 6 hynKkyuonuposanuu dxocucmem. llepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU dKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISALMNA U SKOCUCTEM
B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBHUIA.

Mexanuzmoi 8030elicmaus 3aepA3HeHUll  PAa3HbIX Munos Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UYECKO20 — HOPMUPOBAHUS — AHMPONO2EHHO20 — B030€licmEUsl.
MeTom010THsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX YKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tenciu.
Tabmuupr u  cxembl:  «CTpykrypa  OuoneHo3a»,  «IDKocHCTEMa

HIMPOKOJMCTBEHHOTO JIeCa», « IKOCUCTEMAa XBOMHOIrO Jiecay, «DyHKIMOHAIbHbBIC
TPYIIBl OPraHU3MOB B 3KocHCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEMEY,
«llenn nmutanus (MacTOUIIHAS, TETPUTHAS)», « IKOJIOTHIECKAS TUPAMUIA YUCEID,
«IKojoruyeckas mupamua OMOMacChly, «IDKOJIOTHYECKAsT MUpaMua SHEPTUNY,
«O6pazoBanue O6onoTa», «llepBuunas cykueccus», «BoccTaHOBIGHHE Jieca MOCe
noxkapa», «KoCHCTEMa 03epa», «ArpoieHo3», «KpyroBopoT BelIeCTB U MOTOK
SHEPTUHU B arporieHose», «[Ipumepsl ypOosKocucTem.

O6opynoBanue: repOaprun pacTeHHUH, KOJUICKIIMM HACCKOMBIX, Uydelia IMTHI] 1
3Bepeit, repbapuu KylIbTYpPHBIX U TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJIENb
HKOCHUCTEMBL.

IIpakTuuyeckas padora «/3yuenue u onucanue ypo0IKOCUCTEMBD.

Jlabopatopnass padora «M3ydeHue paszHooOpa3zus MEIKUX MOYBEHHBIX
YJIEHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKypeHusi «DKCKypcHsl B TUITMYHBIN OMoreoreHo3 (B AyOpaBy, Oepe3HsK,
€JIbHUK, HA CyXOJIOJIbHBIM UM TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeHsi «IJKCKypcHsl B arpodKocucTeMy (Ha MOJe WM B TEIUIMYHOE
XO3SICTBO)».

Tema 10. buocdepa — riodaabHas 3kocUcTEMA

buochepa — oOmennanerapHas o00ojouka 3eMJIHM, TJI€ CYHIECTBYET WIH
CyIlleCTBOBaja KU3Hb. Pa3BuTHe npejacraBieHuii o ouochepe B Tpyaax . 3rocca.



VYuenue B. U. Bepnanckoro o 6uocdepe. O6mactu 6uocheps! u e€ cocras. JKuoe
BelecTBo Ouocdepsl U ero GyHKIIHUH.

3aKOHOMEpPHOCTH cyiiecTBOBaHMs Ouocdepsl. OcobeHHOCTH OHOchephl Kak
rI100aJIbHOM PKOCUCTeMBbI. JluHaMuueckoe paBHOBecue B Ouochepe. KpyroBopotsl
BELIECTB U OMOTr€OXUMHUYECKHE IUKIBI (yriiepojaa, a3otra). PUTMUYHOCTD sIBIEHUMN
B Ouocdepe.

3oHanbHOCTE OuMochepnl. [lonarue o Omome. OCHOBHBIE OMOMBI CYIIIU:
TyHJpa, XBOWHBIE Jieca, CMEIIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTEIH, CAaBaHHBI,
MyCTBIHY, TPOIIMYECKUE JIECA, BRICOKOTOPhs. KiuMar, paCTUTENbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (QYHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIINAIA U
onochepHbIX PyHKIUH.

JdemMoHcTpanuu

[Toptpersrl: B. 1. Bepranckuii, J. 3rocc.

Tabmuubl u cxemsl: «l'eocdepsl 3emun», «KpyroBopoT a3oTa B MpUPOIE»,
«KpyroBopoT yriepona B mpupone», «KpyroBopoT KucIopoja B MPUPOIELY,
«KpyroBopoT Boabl B npupoae», «OcHOBHbIe OMOMBI cymmn», «Knumatuueckue
nosica 3emnm», «Tynapa», «Taira», «Cmemannsiil necy, «IIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «llycTeiHA», « TponnyuecKkuii Jiecy.

O6opynoBanue: repbapuu paCTCHUI Pa3HBIX OMOMOB, KOJUICKITUH JKHBOTHBIX.

Tema 11. YestoBek 1 OKpyxa0IIas cpeaa

DKOJIOTUYECKHE KPU3UCHI M WX NpuuuHbL. Bo3nelcTBue ueloBeka Ha
ouochepy. 3arpszHeHuwe BO3AymIHOW cpensl. OxpaHa Bo3ayxa. 3arps3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHne KiuMara.

AHTpPONIOTEHHOE BO3JICMCTBUE HA PACTUTENbHBIM U KUBOTHBIM Mup. OxpaHa
pacCTUTENBHOTO W KUBOTHOTO Mupa. OCHOBHBIE MNPUHIMIBI OXPaHbl MPHUPOIBI.
Kpacasie xHuru. Oco0o oxpaHsembie npupoanbie tepputopun (OOIIT).
Borannueckue caipl U 300J10THYECKUE TTAPKH.

OCHOBHbIE TPUHUUIIBI YCTOMYMBOIO PA3BUTHUSl UYEIOBEUECTBA WU MPHUPOIBI.
PanyionansHOe  WpPUPOAOIONIB30BAHME W COXpaHEHHE  OHOJOTUYECKOTO
pazHooOpasust 3emiu. OOmmMe 3aKOHOMEPHOCTH TJI00ABHBIX JKOJIOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIE MOCTIEACTBHS.

Pa3zBuTne METOJI0OB MOHUTOPUHIA pPa3BUTHUSI OIMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaoujei U
KOHKYPeHmMOoCnocooHou snepeemuxe. buonocuuecrkoe pasnoobpasue u buopecypcei.
Hayuonanouvie ungopmayuonnvie cucmemsl, obecneyugarowue 00Cmyn K
ungopmayuu no COCMOAHUIO OMOENbHLIX U008 U 3kocucmem. (OCHOBbL



IKopeadbunumayuu dKocucmem U cnocooos 00pvOLl ¢  OUONOBPENHCOCHUSMU.
Pexoncmpyryus mopckux u HazeMHbiX IKOCUCTNEM.

JdeMoHcTpanuu

Tabmumet W cxeMbl:  «3arps3HeHHEe  aTMocdepbl»,  «3arps3HEHHE
runpochepsr», <«3arps3HeHne mouBb», «llapHEKoBBIE AddekTy, «Ocobo
OXpaHseMbIE TIPUPOJTHBIC TEPPUTOPUIY, «MOJCIIH YIIPABISIEMOTO MUPaY.
O6GopynoBanue: (Gororpaduu OXpaHSEMbIX PACTCHUN U KUBOTHBIX KpacHoi
kHuru Poccuiickoi @enepanuu, KpacHoil KHUTH peruoHa.



1. IIJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHHWS K pe3ylbTaTaM OCBOCHUS
0o0y4YaromMuMHCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
MeTarnpeIMeTHbIC U MPEIMETHBIC.

B cTpykType MMYHOCTHBIX PE3ybTaTOB OCBOCHHS ITPOTPaMMBbl 10 OMOJIOTHH
BBIJICJICHBI CJIEIYIOIIUE COCTABIISIIONINE: OCO3HAHUE OO0YYaroIUMHCS POCCUNCKON
IrpakJIaHCKON MJICHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEILHOCTU
U CaMOOMPEACNICHUIO, Haluyue Mmomusayuu K OOy4YEHHI0  OHOJIOTHH,
yeneHanpaeienHoe pazsumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTA HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPAJAUIUNA Pa3BUTUS OHOJIOTMYECKOIO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
JESATEIbHOCTU 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKaMH, MPUCYIIUMH CHCTEME
OMOJIOTMYECKOT0  O0pa3oBaHUsl, Haauyue  HNpPABOCO3HAHUS  DKOJOTUYECKOU
KYJBTYPbl, CHOCOOHOCHU CMABUMb TIETN U CTPOUTH )KU3HEHHBIC TUTAHBI.

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHMS TPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B EIMHCTBE YYEOHOM W BOCHUTATEIBHOM JEATEIbHOCTH B COOTBETCTBUU C
TPaAUIMOHHBIMU POCCUMCKUMH COLUOKYIBTYPHBIMHU, UCTOPUUECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU I[IEHHOCTSIMU, MPHUHSATHIMU B OOIIECTBE MPaBWJIAMU U HOpPMaMU
MOBEJICHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMONO3HAHMS, CaMOBOCIHUTAHUS H
CaMOpa3BUTHUS, Pa3BUTHUSI BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTH3MA U
YBaXKEHUSI K 3aKOHY M MPABOIOPSAKY, YEIOBEKY TpyJa U CTApPILIEMY MOKOJICHHIO,
B3aMIMHOTO YBa)XEHHUS, OEPEKHOTO OTHOMICHHS K KYJIbTYpPHOMY HACIEIUIO |
TpaJIUIAsIM MHOTOHALIMOHAJILHOTO Hapoja Poccuiickonn depepanuu, mpuUpojiec u
OKpY>KaIOIIEH cpee.

JImdHOCTHBIE pE3yJdbTaThl OCBOCHMS Yy4yeOHoro mpenmera «buomorus»
JIOJIKHBI OTPaXKaTh TOTOBHOCTh M CIIOCOOHOCTh O0YUYArOIINXCS PYKOBOJACTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH TMO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPAJAUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMBITA U OMbITA ACSATEILHOCTH B MPOILIECCE pEeAM3alMi OCHOBHBIX HANpPaBICHUN
BOCIIUTATEJIbHOU JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTb TPAXKTAHCKOM MO3UIIMKM 00YYaIOIMIEerocs Kak akTUBHOTO 1
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OCO3HAHME CBOWX KOHCTHTYLIMOHHBIX IIpaB U OOS3aHHOCTEH, yBa)K€HUE
3aKOHa M MPaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUEOHBIX U TMO3HABATEIbHBIX 3a/1ay, BBHIMOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENSITh COOCTBEHHYIO TMO3MIMI0 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBaTh B CBOUX JICUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMH YOCKICHUSIMH, KYyJIbTYPHBIMU IIEHHOCTSIMU U
COLUAIBHBIM MOJIOKECHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, TIO3HABATENIbHBIX M HCCIEIOBATEIILCKUX 3aJlay, YBaKHUTEIHHOTO
OTHOILICHUS K MHEHHUIO OIIMOHEHTOB TMPH OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIESTEIIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOopMUPOBAHHOCTH POCCHICKOM TPpaXAaHCKOMN WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXEHUS K CBOEMY HApOAYy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
Ponnuoi, ropmoctm 3a CBOM Kpal, CBOXO PoauHy, CBOM S3BIK U KYJIBTYpY,
IIPOILJIOE M HACTOSIIEE MHOIOHAIMOHAJIBHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJTHOMY HACIIECIUIO U MaMITHUKAM MPUPOIbI,
JTOCTMXKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BuTHE OWOJOTWW, TOHWUMAaHUS 3HAYCHHUS OWOJOTUH B TO3HAHWHM 3aKOHOB
IPHUPOBI, B )KU3HH YEIOBEKA M COBPEMEHHOT'O O0IIECTBA;

uaeiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIyXE€HUIO M 3amure (OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHHUE TyXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUIECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTONYMBOTO OYIyIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POJMUTENSAM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'0 TMPHUHATHS LEHHOCTEM CEMEUHOM JKU3HU B COOTBETCTBUHU C
TpaauusIMHi Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHHE SMOLIMOHAIBHOTO BO3IEUCTBUSA )KUBOM IPUPOJIbI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPOKEHHMIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMIICHHE
IPOSBIIATH Ka4eCTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, GOPpMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOLMOHAJIBHOTIO 0JIArONoJIyYnsi:

NOHMMaHUE W peaju3alus 3J0pOBOTO U 0€30MacHOro o0pasza KU3HU
(310poBOo€  mMUTaHWE, COOJIOJICHUE TUTMEHUYECKUX TMpaBWiI W HOPM,
cOAJIaHCUPOBAHHBIM pEXUM 3aHATUA W OTHObIXa, pEryispHas Quanyeckas
AKTUBHOCTB), O€pEeKHOr0, OTBETCTBEHHOI'O W KOMIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (DM3HUYECKOMY U TICUXMUYECKOMY 3/I0pPOBbIO;

NOHUMaHUE IIEHHOCTH TMPaBUJl HWHIUBUIYATBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUsX, YIPOKAIOIIMUX 3I0POBbIO U KU3HU JIIOACH;

OCO3HaHUE MOCIEACTBUN M HENPUSTHS BPEAHBIX MPUBBIYEK (YNOTpeOIeHus
AJIKOT0J1s5, HAPKOTUKOB, KYpEHUS);

6) Tpya10BOI0 BOCIIMTAHMSA:

TOTOBHOCTb K TPY/ly, OCO3HAHUE EHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AKTHUBHOW JEATEIbHOCTU TEXHOJOTMYECKOM W COLMAIbHOU
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSATEIBHO
BBINIOJIHATH TAKYIO JI€ATEIbHOCTB;

MHTEPEC K Pa3IM4YHBbIM chepam npodhecCHuOHAIbHOW JAEATEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccun UM Pean30BBIBATH
COOCTBEHHBIE )KU3HEHHbIE TUIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHWIO W CaMOOOPa30BaHUIO Ha
MPOTS)KEHUN BCEU KU3HU;

7) 3K0JIOrM4e€CKOro BOCIIMTAHUS:

HKOJIOTUYECKU I1eJIeCO00pa3HOe OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
’KU3HH Ha 3eMJle, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS HSKOJOTMUECKOM KyJIbTYphl: NPUOOpETEHHE OIbITa
IUIAHUPOBAHUSA TIOCTYNIKOB M OLIGHKHM HX BO3MOXKHBIX IOCIEJACTBUN AJs
OKPY’KAIOIIEH CPEIbI;

OCO3HaHUE TJ00aJIbHOIO XapakTepa SKOJIOIMYECKUX MpoOieM W myTed HX
peLIeHuS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU H3YYCHUU OHOJIOTHH
3HAHUST W YMEHUS TMPU PEIICHHH Npo0JieM, CBSI3aHHBIX C PaIllMOHAIBHBIM
OPUPOJIONIONB30BaHUEM  (COONIOJIEHHE  MpaBUJ  IOBEJIEHUS B  IPHUPOJE,
HAIpaBJICHHBIX HA COXpPaHEHUE pPABHOBECHS B DJKOCHCTEMaX, OXpaHy BHUJIOB,
IKocHucTeM, Ouochepsl);

AKTUBHOE HENpUsTHE JEHCTBUN, TMPUHOCAIIUX Bpel  OKPYXKaIOIIeH
IPUPOAHON Ccpejie, YMEHHE MPOTHO3UPOBATH HEOIATONPHUSATHBIE HKOJIOTHYECKUE
MOCJIEJICTBUS MPEANPUHUMAEMBIX ACHUCTBUI U MPEIOTBPAILATD UX;



HaJIMYUE PA3BUTOrO 3KOJIOTMYECKOrO MBIIIJIEHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIbITa NESATEIbHOCTU HKOJIOTUYECKOM HaIlPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATHBHOM M COLMAJIbHOU
IIPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUYECKON NEATEIBHOCTH SKOJIOTHUECKOMN
HaIlPaBJICHHOCTH;

8) HEHHOCTH HAYYHOI0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKM U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIMAJOre
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHUE SI3bIKOBOM M YHUTATENIbCKOM KYJIBTYpbl KakK CpeJICTBa
B3aMMO/JICHCTBUS MEXK]TY JIFOJIbMH U MTO3HAHUS MUDPA;

NMOHUMaHHE cherudUKd OWOJIOTMM KaK HayKh, OCO3HaHMS €€ poJiu B
(GbopMHUpPOBaHUHN PALMOHAIBHOTO HAYYHOI'O MBILIJIEHUS, CO3/IaHUU LIEJIOCTHOTO
IpEICTaBIeHUs 00 OKpYXKAloUIeM MHUpE KaK O €JIMHCTBE MPHUPObI, YEIOBEKA U
oOliecTBa, B MO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH IpodsieM
COXpaHEHUs IPUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OHMOJOTMHU JJI1 COBPEMEHHOM LHMBHIM3ALUU:
oOecrieyeHus: HOBOTO YpPOBHSI Pa3BUTUS MEIUIMHBI, CO3JAAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEIIaTb PECYpCHble  MPOOJIEMBbI  pPa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTEH BBIXOJAa M3 II00ATbHBIX SKOJIOTMYECKUX MPOOJIeM U
oOecrieyeHuss mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalUOHAIbHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB U (POPMUPOBAHHMIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OWOJOTMYECKHX 3HAHUU B ILEJIX
MOBBIMICHUS OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAIBHOW TPAMOTHOCTU OOydJarommxcs, GopmMupyemoi
P U3y4eHUU OMOJIOTHY;

NOHUMaHHUE CYIIIHOCTU METOJOB IMO3HAHMS, HUCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIIOJIb30BaTh TMOJy4YyaeMble 3HAHUS MJs aHaiu3a |
O0OBSICHEHHUSI SIBIICHUN OKPYXKAIOMIEro MUpPa U MPOUCXOANINX B HEM U3MECHEHH,
yMEHHE JielaTh OOOCHOBAaHHbBIC 3aKIIOUEHHS Ha OCHOBE HAy4yHbIX (AKTOB U
MMEIOIIUXCS JaHHBIX C LIEJIbIO MOTYYEHHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
penieHus: IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE IIEHHOCTHM HAy4YHOM JESTEIbHOCTH, TOTOBHOCTHb OCYILIECTBISATH
IIPOEKTHYIO U UCCIIEI0OBATENIbCKYIO IESITENbHOCTh MHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO W
caMo00pa30BaHWI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMM TO OHOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMHU.



METANNPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHBIE PE3yIbTaThl OCBOCHHS Y4eOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HA4YUMbIEe i1 (OPMHUPOBAHHMS MHMPOBO33PEHUSI OOyJarONTUXCS
MEXTUCIUTUIMHAPHBIC (MEXIPEIMETHBIC) OOIICHAYYHBIE MOHSATHS, OTPaXKaIOIIHE
IIEJJOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEeUM(PUKY METOJ0B ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, YHEPTHs, SBJICHHUE, MPOIIECC,
cHUCTeMa, Hay4dHbIH (pakT, NMPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBaHWe,  HAOIIOJIGHWe,  HU3MEpPEHHe, OKCIEPUMEHT U  Jpyrue);
yHUBEpCallbHbIC yueOHble JelcTBUS (ITO3HABaTeIbHBIC, KOMMYHHKATHBHBIC,

peryJIATUBHBIC), obecreurBaroIIne dbopmupoBaHue (G yHKIIMOHATBHOMN
IPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETCHIIMM OOYYArOIIHUXCS;  CIIOCOOHOCTH
o0yJaronmxcs UCTIOTh30BaTh OCBOCHHBIC MEX TUCITUTUIMHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHHUA U  yHUBEpCalbHble Yy4yeOHbIE JEWUCTBHUS B
MO03HABATEIHLHON U COLIUATILHON MPAKTHKE.

B pesynbrate wu3yueHus OMOJOTMM Ha YpPOBHE CpPEJHEr0 OOIIero
oOpa3zoBanus y oOywatomerocs OyayT chOpMHUpPOBaHBI TO3HABATENbHbBIE
YHHUBEpPCAJIbHbIEC YUeOHbIE IEUCTBHS, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE YUeOHbIE
JCHCTBUSA, PETYISATUBHBIC YHHBEPCAJIbHBIC YYeOHBIC JCHCTBHS, COBMECTHAs
JCATEIHHOCT.

MeranpeMeTHbIE PE3yJbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIeTro
00pazoBaHus JIOJHKHBI OTPAXkKaTh:

OBnanenne YHUBEPCATbHBIMHU y4eOHbIMU MO3HABATEJIbHBIMH
AefiCTBUAMHU:

1) 6a3oBble JJOTHYECKHE JIeiiCTBHSI:

CaMOCTOATENTLHO  (OPMYJIHMPOBATH W AKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWU 3HAHUA TPHEMBI JIOTHYECKOTO MBIUICHUS
(aHanu3za, cuHTE3a, CpaBHEHMUS, Ki1acCu(pUKaIuu, 0000IeH s ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TIOHATHHA (BBIACIATh WX XapaKTEPHBIC MPHU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMU MTOHSATUSIMH);

OTIpENIENATh IEN JeATCILHOCTH, 3aJaBas MapaMeTphl M KPUTEPUH WX
JOCTKEHUSI, COOTHOCUTH PE3YJIbTAThI JACSITEILHOCTH C TIOCTABIICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUC TTOHATHUS I OObSICHEHUST (DaKTOB U SIBJICHHIA
YKUBOM IIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIC, JICAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCMATPUBAEMBIX
SIBJIICHUSIX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;



IPUMEHSATh CXEMHO-MOJICJIbHBIE cpexcrtsa A IIPEACTABIICHHUS
CYLIECTBEHHBIX CBSA3€Hl M OTHOUIEHMH B M3y4yaeMbIX OMOJOTMYECKHX OOBEKTaX, a
TAaK)K€  NPOTHUBOPEYMH  Pa3HOrO  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palaTeiBaTh IUIAH PEIIEHUs MPOOIEeMBbl C YYETOM aHalIM3a MMEIOLIUXCA
MaTepHUAIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUThH KOPPEKTHUBBI B I€ATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN JESITEIIbHOCTH;

KOOPJMHUPOBATb M  BBINOJHATH pabOTy B  YCIOBHSX  PEaJbHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TPU PELICHUH KU3ZHEHHBIX MPOOJIEM.

2) 6a30BbI€e HCCIIEI0BATEIbCKHE IEHCTBHUS

BJIa/IETh HABbIKAMU YYEOHO-HUCCIEA0BATEIbCKON U MPOEKTHOM €SI TEIbHOCTH,
HaBbIKAMHM  paspelieHus MpodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY IMOMCKY METOO0B pEUICHUs IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCIIOJIb30BaTh pPAa3JWYHbIE BUABl JIEATEIBHOCTU IO IMOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpPHpeTald, NPeoOpa3oBaHUI0O M MPUMEHEHUIO B Yy4eOHBIX
CUTYalUsX, B TOM YKCJIE IIPU CO3/ITaHUU YYE€OHBIX M COLMATIbHBIX TPOEKTOB;

dbopmMupoBaTh HAyYHBIA THI MBIIUICHUS, BIaIeTh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMU U METO/IAMH;

CTaBUTh # (HOPMYIUPOBATh COOCTBEHHBIC 3a7a4ll B 0Opa30BaTEIHHOM
NESATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M aKTyaJlM3MpOBaTh 3ajaavy,
BBIIBUTAaTh THUIOTE3y €€ pEelIeHUs, HaXOAUTh APryMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3MPOBaTh IIOJIYYEHHbIE B XOJE PpEIICHHsS 3aJadd pe3yJIbTarhl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATh LEJICHANPABICHHBI MOMCK IEPEeHOCa CPEJCTB M CHOCOO0B
JeMCTBUA B TPO(PECCUOHANBHYIO CPELLY;

yMETb MEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 M MPAKTUYECKYIO0 0O1acTu
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00JacTel;

BBIJIBUTAaTh HOBBIE WJEH, NPEUIaraTb OPUTMHAIBHBIE MOJIXOJbl M pEUICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, TOMYCKAIOIINE albTEepPHATUBHBIC PELLICHUS.

3) pabora ¢ nndopmanmeii:



OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpPMAIMH (TEKCTE Y4EOHOTO
nocoOus, Hay4yHO-TIONYJSPHOW JUTEpaType, OHOJOTMYECKHX CJIOBapsAX M
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAIU3UPOBAThH
MH(POPMAIMIO Pa3IUYHbBIX BUAOB U (JOPM MIPEJCTaBICHUS, KPUTUUECKU OLICHUBATh
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

dbopMynHpoBaTh 3aMpOChl U MPUMEHSITh Pa3JIMYHbIE METOJbI MPHU MOUCKE U
oTbope Ouonornueckoit mHGOpMaIUKi, HEOOXOAUMOM JIJIsi BHITIOJTHEHUS Y4€OHBIX
3ajiay;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTU, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MUCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpATh  ONTHUMAIBbHYIO  (OpMY  MpPEACTaBICHHS
Oounonornyeckor uHpopmauu (cxembl, rpaduKy, IUarpaMMsbl, TaOJIHILIbI, PUCYHKH
" [pyroe);

UCIIOJIb30BaTh HAY4YHbIM $3bIK B KauecTBE CpEACTBA NpH pabore C
OMOJOrnYeckod HHQPOpMalMe: NPUMEHATh XUMHUYECKUEe, (U3HYECKHE U
MaTEeMaTUYECKUE 3HAKW U CUMBOJIBI, (OpMYJbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJMYECKHE  CpEICTBA
HarJIsAIHOCTH;

BJAJIeTh ~ HABBIKAMH  pAacloO3HAaBaHUS W 3amUThl  WH(OpManuy,
nHGOPMAIIMOHHON 0€30MaCHOCTH TUYHOCTH.

OBiiaieHHe YHUBEPCAJbHBIMU KOMMYHUKATHUBHBIMH /1€ CTBUAMM:

1) obmeHue:

OCYILIECTBISATh KOMMYHHUKAIIUU BO BCeX c(hepax KU3HU, aKTUBHO Y4aCTBOBAThH
B JMAJOre WM JUCKYCCHUU MO CYIIECTBY OOCYXIaeMOl TeMbl (yMEHHE 337aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXKJICHUS OTHOCUTENBHO BBIMOJHEHHS TMpeyiaraeMoi
3aJlauM, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCThH MO3MIMNA APYTUX YYaCTHUKOB
JMajiora Uin JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpEJCTBAa OOIIEHMs, IMOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYyaluil,
YMETb CMAr4aTh KOH(QIUKTHI U BECTH MEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOILIEHUS U B3aMMOJCHCTBUSI, MOHUMATh
HaMepEeHUs IPYruX JII0JeH, IPOsBIATh YBAXKUTEIbHOE OTHOIICHHE K COOECETHUKY
U B KOPpeKTHOU (hopme GOopMyITHpOBaTh CBOU BO3PAXKEHNUS,

pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHHUSI C HUCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeTbHOCTD:



NOHUMATh U KCIOJb30BaTh MPEUMYIIECTBA KOMAH/IHOM U WHIMBHUAYaJIbHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOUMOCTh
IpUMEHEHUS TPYNHOBBIX (POPM B3aUMOJECHCTBUS MPHU PEIIeHUH y4eOHOH 3a/1auu;

BbIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NEWUCTBUM C Y4€TOM OOLIUX
WHTEPECOB U BO3MOKHOCTEMN Ka)KI0TO YiI€HA KOJUIEKTHUBA;

NPUHUMATh [EJIM  COBMECTHOM  JCSATEIbHOCTH, OPraHU30BHIBATH W
KOOPJMHUPOBATh JCUCTBUA II0 €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacmpenensiTh pojid ¢ Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKJaTh pe3yJbTaThl
COBMECTHOM pabOThI;

OIICHMBATh Kaue€CTBO CBOETrO BKJAJa W KaXJOr0 Yy4YacTHHMKAa KOMAaHJbl B
001U pe3yJIbTaT MO pa3paOOTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TIPOEKTHI, OIEHHBATh UJEU C TO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETHYECKOE TOBEJCHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSIBISTH TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

OBJj1ajieHNe YHHUBEPCAJIbHBIMY PeryJATHBHBIMU J1eHCTBUSIMU:

1) camoopraHu3zanms:

UCIIOB30BaTh OWOJOTUYECKUE 3HAHUS JJIs BBISBICHHUS MPOOJIIEM U HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX;

BHIOMpATh HA OCHOBE OWOJOTWYECKMX 3HAHWUW IIEJIEBBIE W CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICMCTBUSAX M MOCTYIKaxX MO OTHOUIEHUIO K YKUBOW MPUPOJE,
CBOEMY 3JIOPOBBIO U 3/I0POBBIO0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYHIECTBIISITh MMO3HABATEIbHYIO NESITEIbHOCTh, BBISBISTH
po0IeMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOMN
NESATENIbHOCTU U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENLHO COCTABJISATh IJIaH pEIICHHs TpoOiemMbl ¢ y4€ToM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

pacHIMpsTh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOUYTECHUN;

JieNiaTh OCO3HAHHBINM BBIOOpP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pEeILCHHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TIPOSBICHUIO IMUPOKOW HPYIUIUU B
pa3HbIX O00JIACTAX 3HAHWM, TMOCTOSHHO TOBBIINIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OIICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;



BIAJ€Th  HABbIKAMU  IO3HABaTEeNIbHOM  pediekcun Kak  OCO3HaHUSA
COBEpLIACMBIX JECUCTBUHA U MBICIUTEIBHBIX IPOLECCOB, HMX pE3yJIbTaTOB M
OCHOBAHUI, UCIOJB30BaTh NMPUEMBI pe(IeKCUM AJIs OLEHKH CHUTYyallud, BbIOOpa
BEPHOI'O PELICHHUS;

YMETb OLICHUBAThb PUCKU U CBOCBPEMEHHO IIPUHUMATh pPELICHUA II0 UX
CHUKEHHIO;

INPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MNpPH AaHAJIU3€ PE3YIbTAaTOB
NEATEIbHOCTH;

3) npuHsiTHE Ceds M IPYrUX:

IPUHUMATh Ce0sl, MIOHMMAas CBOU HEJJOCTATKU U JOCTOMHCTBA,;

IPUHUMATh MOTHBbI M AapryMEHThl JAPYIMX IpPH aHAJIU3€ PE3YIbTAaTOB
NEATEIbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYIHX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C TIO3ULIUU JPYTOro YeJoBeKa.
HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaTBl OCBOCHHS COJEPKAHHUS Y4EOHOro MpeaMeTa
«buonorusiy Ha yrayOnE€HHOM ypOBHE OpPHUEHTHUPOBAHBI Ha oOecreueHue
npopuiabHOro  00ydeHHs — oOydarommxcss  Omojmormu. OHHM  BKJIIOYAOT:
cneruduyeckue st OMOIOTHH HayYHBIE 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMN U MPeoOpa30BaHUIO0 3HAHUM, BHUIBI IEATEILHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUW M UX MPUMEHEHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX cUTyarusx. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI MO
rojilaM u3y4eHwusl.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS ydueOHOTO mpenamera «buonorus» B 10
K1acce JOMKHBI OTPAKATh:

c(OpPMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OHUOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KApTUHBI MUpPaA, B
NMO3HAHWM  3aKOHOB  MPHUPOABI U  pEHIeHMH M[polJieM  palMOHaIbLHOTO
IPUPOAOIIONIH30BaHNUSA, O BKIIAJE POCCUMCKUX U 3apyOekKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJQJICHHE CHCTEMOW OHMOJIOTMUECKHX 3HAaHUM, KOTOpas  BKIJIIOYAET:
OCHOBOITOJIAraomue OWOJIOTUYECKUE TEPMHUHBI M TMOHATHUS (KU3HB, KIETKa,
OpraHm3M, MeTa0OJM3M, TOMEOCTa3, CaMOPETYJISAIMsI, CaMOBOCIPOW3BEIICHUE,
HACJICICTBEHHOCTh, M3MEHYUBOCTH, POCT M Pa3BHUTHE), OWOJOTHYCCKUE TECOPHH
(xnerounast teopus T. llIBanna, M. Illneiinena, P. BupxoBa, xpomocoMHas Teopus
HacnencTBeHHoctTn T. Moprana), ydenus (H. W. BaBunoBa — o meHtpax
MHOTOOOpa3uss W TPOWCXOXKACHHS  KYJIbTYPHBIX  PAaCTCHHH),  3aKOHBI
(emrHOOOpA3Hs MOTOMKOB TIEPBOTO TOKOJICHUS, PACIICIICHUS, YHCTOTHI TaMeT,



He3aBUCUMOro HacjeaoBanus [. Menaens, TrOMOJOTHMYECKHX pAOB B
HaCJIeICTBEHHOH NU3MEHUYUBOCTH H. n. Basuiiosa), IIPUHIIHATIBI
(KOMIIJIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJIaMH HAy4YHOTO TMO3HAHHUS, MCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAaHUSX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEPEHHE,
HaO0II0/IeHNE, SKCIIEPUMEHT);

YMCHHE BBIJICIATH CYIIECTBCHHBIC NMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
JYKapHOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, B TOM YHCJIE
OakTepwii, rpuOOB, paCTCHUH, JKUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTaHOB M CUCTEM
OpraHOB pACTEHHUM, KUBOTHBIX, YEJOBEKA, IPOIECCOB JKU3HEACITCIIBHOCTH,
IPOTEKAIOIINX B OPTaHW3Max PacTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTHYCCKUX
npoLeccoB: 0OMEHa BellecTB (MeTadoM3M), MPEeBpPALIEHUsI SHEPTrUU, OpOoKEHUS,
aBTOTPO(HOIO U reTepoTpOPHOro TUMOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHe3a, SMOpPUOTeHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWUBUAYATLHOTO  Pa3BUTHA  OpraHu3mMa  (OHTOTeHE3a),
B3aMIMO/ICHCTBHSI TEHOB, T€TEPO3HUCa, HICKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXKIY OPTaHOWIAMHU KICTKA M HUX
(GYHKIUSAMHA, CTPOCHHEM KJIETOK pa3HBIX TKaHeW W WX QYHKIHIMH, MEXKIY
opraHaMd W CHCTEMaMH OpTraHOB y pacTeHUWH, >KHBOTHBIX M YEJIOBEKa W MX
GYHKIUAMEA, MEXIY CHUCTEMaMH OPraHOB M WX (PYHKIMSMH, MEXKIY OSTalaMu
oOMeHa BENIECTB, ATaaMH KJIETOYHOTO IMKJIA U KU3HEHHBIX IUKIIOB OPTaHU3MOB,
sTanamMu 3MOPHOHAIBHOTO Pa3BUTHS, TEHOTUNIOM W (PEHOTHUIIOM, (PEHOTHIIOM U
dakTopamu cpeqibl OOMTaHUS;

YMEHHE BBISBISATh OTIMUNATEIHHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHuH, )KUBOTHBIX U YEJIOBEKA,;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONIUE apPTYMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO ¥ CHMBOJIMKY JIJISl JIOKa3aTeIhCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

yYMEHHE peliaTh OMOIOTrHYeCKUe 3aauH, BBISABISATh MPUUNHHO-CIIC/ICTBEHHbIE
CBSI3U MEX]y UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TMOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINIONHATh JTA0OPATOPHBIE M TPAKTUYECKHE PabOThl, COONIOAATH
npaBmiIa nMpu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIECPUMEHTAIbHBIMU
cpenctBamMu, (GOpMYIHpPYS I1eJb HCCIEIOBaHUS, aHAIU3UPOBATH IOJYyYCHHBIC
PE3yNbTATHI U I€NIATh BHIBOJIBL;

yMEHHE Y4YacTBOBaTh B yueOHO-HCCIIEOBATEIbCKONW padoTe Mo OMOJIOTHH,
9KOJIOTUU U MEIUIIMHE, MPOBOJAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U



nyOJIMYHO  TPEJCTaBISATh  TOJYYEHHbIE  pe3yjbTaThl HAa  YYCHHUYECKHUX
KOH(pEpEeHITUSAX;

YMEHHE OIIEHHWBATh STUYECKHWE AaCHEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
obnactu  OWONOTMM M MEIUUUHBI  (KJIOHMpPOBAaHHWE,  HCKYCCTBEHHOE
OIUIOZIOTBOPEHHE, HAMPABIEHHOE M3MEHEHHME I'eHOMa U CO3JaHHE TPAHCTE€HHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyayuied MpodeccuoHalIbHOU
NESATeIbHOCTU B 00JIacTH OMOJIOTHM, MEIUIIUHBI, OMOTEXHOJIOTHHU, BETEPUHAPUH,
CEJILCKOTO XO35MCTBA, MUILEBON MPOMBIIUICHHOCTH, YIIIYOJISITh TTO3HABATEIbLHBIN
UHTEpPEC, HAINIPaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIONIECH Mpodeccuu u
OPOJOJKEHUE OMOJOTMYECKOro oOpa3oBaHUA B  OpraHU3alMsAX CPEJAHEro
po¢eCCUOHATILHOTO U BBICIIETO 00pa30BaHUsI.

[IpeameTHbie pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buomorus» B 11
K1acce JOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTb 3HAHUM O MeECT€ U pOJM OUOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpA, B MO3HAHUM 3aKOHOB MPHUPOJABl U PEIICHUH SKOJOTMYECKUX
npoOJieM YeloBEYeCTBa, a TakK€ B PEUIEHWH BOIPOCOB PAMOHAIBHOIO
IPUPOJIONONIH30BAHUS, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOIIEHUSI K TIPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHMCKUX U 3apyO€KHBIX YUEHBIX-OMOJOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIIAJIETh CHCTEMOW OWMOJIOTHYECKUX 3HAHWUW, KOTOpas BKIIOYACT
OTIPENICICHUS] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIONMIUX OHOJIOTHYECKUX
TEPMUHOB W TOHATUN (BUI, JKOCHCTeMa, Ouocdepa), OMONIOTHUECKHE TEOpUHU
(aBostorinoHHas teopus Y. JlapBrHa, CUHTETUYECKAsE TEOPHUS BOJIOIUU), YUCHHS
(A. H. CeBeprioBa — 0 myTsX W HampaBlieHUsX 3BoJitonuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro papHoBecus Jx. Xapaum m B. BaiirOGepra,
3apoapiieBoro cxoxacrBa K. M. boapa), mpasuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON NUpaMubl 3HEPruH), rumore3bl (runore3a «vupa PHK» V.
['unGepra);

YMEHUE  BIaJIETh  OCHOBHBIMM  METOJAaMHU  HAYYHOIO  TMO3HAHUS,
UCIIOJIb3YeMbIMU B OMOJIOTUYECKUX MCCIICIOBAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, W3MepeHue, HaONIOJCHHUE, JKCIIEPUMEHT), CIIOCOOAMH BBISBICHHS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIC MPU3HAKU: BHUJOB, OHOTEOIICHO30B,
9KOCUCTEM U Ouocdepsl, CTAOMIU3UPYIOIIETO, ABIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, JIONaTPUIECKOTrO u CUMIIATPUYECKOTO
BUJI000pa30BaHUsl, BIUSHUS JIBIXKYIIUX CHJI SBOJIOLMU HA T€HO(POH I TOMYJISIUH,



IPUCTIOCOOJICHHOCTH OPTraHMW3MOB K cpefie OOMTaHus, YepeOBaHUs HAIPaBICHUIM
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B DKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3M MEXKIY IMpoIlleccaMu HBOJIIOIUH,
JIBUKYIIMMUA CUJIAMU aHTPOIOTE€HE3a, KOMIIOHEHTAMHU PAa3JIMYHBIX SKOCHUCTEM U
IPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTCIBHBIC  TPHU3HAKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie OOMTaHUs, aOMOTUYECKUX U OHMOTHYECKHUX
KOMIIOHEHTOB ~ 9KOCHCTEM, B3aMMOCBSI3€Ml  OpPraHu3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3MEHEHHUHN B 9KOCUCTEMAX CBOECU MECTHOCTH;

YMEHHE WCIOJb30BaTh COOTBETCTBYIONIUE aAPTYMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIMKY JIJIsl JIOKAa3aTeIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBS3M OPTaHU3MOB U CpeIbl OOUTAHUS, CAMHCTBA
YEeJIOBEYECKUX pac, HEOOXOJAMMOCTH COXpPaHEHHS MHOTO00pa3us BHJIOB U
AKOCHUCTEM KaK yCIIOBHSI COCYIIIECTBOBAHUS IPUPOILI U YETIOBEUECTRA;

YMEHHE peliaTh OMOJIOTHYECKUE 3aa9H, BBISABISATH MPUUNHHO-CIICICTBCHHbIE
CBSI3U MEXTY UCCIICTYEMBIMU OMOJOTUYECKUMHU TPOIECCAMU U SBIICHUSIMH, JC]IaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBINONHATh JTA0OPATOPHBIE M NPAKTUUYECKUE pabdOThl, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPSITh WX OSKCIECPUMEHTATbHBIMU
cpenctBamu, GOPMYIHPYS IEIb HCCIECIOBAHUS, AHAIW3UPOBATH TOTyYEHHBIC
PE3yNbTATHI U IeTIaTh BEIBOBL;

YMEHHE Y4YacCTBOBaTh B y4eOHO-HCCIICIOBATEIBCKONW paboOTe MO OMOJIOTHH,
AKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOIHHBIX HAYYHBIX OOIIECTB, W
nyOJIMYHO  TPEJACTaBISATH  TOJYYCHHBIC  PE3yJbTaThl HA  yUYEHUYECKHUX
KOH(EPEHITUSX;

YMEHHE OIIEHUBATh TUIIOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HHU, YETOBEKA
U YEJIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUSX M CIIOCO0aX MPEIOTBPAIICHUS
rIo0aabHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIA BBHIOOp Oyaymieil mpodeccuoHaIbHON
JeSITENIbHOCTU B 00JaCTH OMOJIOTHHU, SKOJIOTUHU, TPUPOIOTIOIH30BAHUSI, METUIIUHBI,
OMOTEXHOJIOTUM, TICUXOJIOTUU, BETEPUHAPHH, CEIHCKOTO XO35AWCTBA, MHUIICBOU
MPOMBIIICHHOCTH, YIAyONsiTh TO3HABaTEIbHBI WHTEPEC, HAIMpaBICHHBIM Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccud W MPOAOHKCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUAX CPETHEro MpodecCHOHAIHHOTO U
BBICIIIETO 0Opa30BaHUSI.



V. TEMATHYECKOE IINTAHUPOBAHMUE
10 KJTACC

KoanuectBo yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kourpousbnsie | IIpakTnyeckue
NporpaMmblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI pecypebi
1 Buonorus kak Hayka
2 JKuBbIE CHCTEMBI M UX U3YYCHUE
3 buonorus knerku 0.5
4 XuMHuueckasi opraHu3alus KIeTKU 10
5 Crpoenue 1 QyHKIIUH KIETKH 8
5 OOMeEH BeIeCTB U NMPEBpAIlCHUE YJHEPTHH B 9 1
KJIETKE
7 HacnenctBennas uadopmanus u 9 05
peanmu3arus e€ B KIeTKe
8 JKU3HEHHBINA MK KIETKU 6 1
9 Ctpoenue 1 pyHKIMH OpraHU3MOB 17 1.5
10 Pa3smHOX€EHME U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — Hayka O HaCJIEeICTBEHHOCTH U ) 05
W3MEHYHUBOCTH OPTaHH3MOB
12 3aKOHOMEPHOCTH HACJIEJICTBEHHOCTH 10
13 3aKOHOMEPHOCTH NU3MEHUYUBOCTH 6
14 I'eneruka yenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 BuorexHomorus ¥ CHHTETHYECKAst OMOIOT S 4




17

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

13




11 KJIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
No /i HaumeHoBaHue pa3iesioB U TeM Korrrpomsusre | MpakTmseckue (undposbie)
NporpaMmblI Bcero o0pa3oBaTesIbHbIE
padoThI padoThbI pecypesI
1 3apokJeHNe U Pa3BUTHE IBOJTIOIUOHHBIX 4
Mpe/ICTaBIICHUI B OMOIOTUHU
Mukpo3Boonus U €€ pe3yiabTaTbl 14 2
Maxpo3BOIOIHS U €€ Pe3yIIbTaThl 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HU Ha 15 15
3emie
5 [Ipoucxoxnenue yeaoBeka — aHTPOIOTeHE3 10 1
DKoIorusi — HayKa O B3aUMOOTHOIIECHHSIX
6 OpPTraHMU3MOB U HAJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpYyXarole cpenon
Opranusmsl 1 cpesja 0OUTaHUs 1.5
DKOJIOTUs BUJOB U MOMYJISLIUI 0.5
9 DKonorusi coo0IecTB. DKOIOrHYECKUE 12 05
CUCTEMBI
10 buocdepa — rmobanbHas skocucTeMa
11 UYenoBek U OKpysKarolas cpeja 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







10A KJIACC

V. HNOYPOYHOE IINTAHUPOBAHHUE

Ne

/o

Tema ypoka

KoaunuecTBOo 4acos

JlaTa
U3y4YeHUs

Bcero

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThI

Ilnan | dakr

DJIeKTPOHHbIE
nu@posbIe
oOpa3oBaTe/ibHbIE

pecypchbl

buonorus kak KOMILIEKCHas HayKa U KaKk
4aCTb COBPEMCHHOI'O O6IJ.[€CTBa

’KuBbie cCCTEMBI U X CBOICTBA

ypOBHCBaH Oopranusanus )KUBbIX CUCTEM

I/ICTOpI/ISI OTKPLITUA U U3YUCHUS KIICTKHU.
Kerounas TCOpHUA

Metobl MONIEKYJIIPHOI U KJIETOYHOM
ouonoruu. [IpakTuueckas padbora
«M3ydeHne METO10B KIETOYHON
6uonoruu (xpomarorpagus,
anekTpodopes, muddepeHunansaoe
uentpudyruposanue, [TLP)»

0.5

XUMHYECKAN COCTAB KIETKHU

MI/IHepaJ'IBHI)Ie BE€IICCTBA KJIICTKHU, UX
Onooruyeckas poJib

Oprannyeckue BemecTBa KIECTKH —
6enku. JlaGopaTtopHas pabora
«OO6HapyxeHne OETKOB ¢ TTOMOIIBIO
KaueCTBEHHBIX PEAKLUN»

0.5

CoiicTBa, KIaccupUKauI U GyHKIIUU
OenkoB




10

Opranuyeckue BeIecTBa KIETKH —
YIJ1€BOBI

11

OpFaHI/I‘leCKI/Ie BE€IICCTBA KIICTKU —
JIMITA bI

12

Hyxneunnoseie kucnorsl. JIHK u PHK.
JlaboparopHas pabora «MccnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJIEJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

0.5

13

Crpoenue u pynkuuu ATO. [Ipyrue
nykneosuarpudocharsr (HTD)

14

CexBenupoBanue JIHK. Meroabt
TCHOMHUKH, TPAHCKPUIITOMHUKH,
MTPOTECOMUKH

15

Mertonpl CTPYKTYPHOU OMOIOTUN

16

Tunsl kierok. [IpokapuoTnyeckas kierka

17

CrpoeHune 3yKapuOTHYECKON KIETKH.
[IpakTnueckas pabora «3yuenue
CBOWCTB KJIETOYHOW MEMOpaHbI»

0.5

18

IToBepXHOCTHBIN anmapar KIeTK!

19

OnrOMEMOpaHHBIC OPTAHOUIBI KIICTKH.
[Ipaktuyeckas pabdora «3yuenue
JBUKCHMSI IUTOILIA3MbI B PACTUTEIBHBIX
KJIETKAX»

0.5

20

[TonyaBTOHOMHBIE OPTaHOUIbI KJIIETKHU:
MUTOXOHJIpHH, TIacTU bl JlabopaTopHas
paborta «MccrnenoBanue miaa3Monnsa u
JEIUIa3MOJIN3a B PACTUTENIBHBIX KIETKaX»

0.5

21

HememOpanHbie opraHoubl KIETKU




22

Crtpoenue u pyHKIUU apa

23

CpaBHUTENbHASA XapaKTePUCTUKA KIIETOK
sykapuort. JlaboparopHas pabora
«3yueHne cTpoeHUs KIETOK Pa3TUIHbBIX
OpPraHu3MOBY»

0.5

24

ACCUMUIIALINS U AUCCUMUJISINS — JIBE
CTOpOHBI MeTabom3Ma. Tursl oOMeHa
BemectB. JlaboparopHas pabota
«3yueHne KaTaTuTHIECKONH aKTUBHOCTH
(dhepMeHTOB (Ha mMpUMepe aMuIa3bl UIH
KaTasnasbl)»

25

DepMEHTAaTUBHBIN XapaKTep peaknui
KJIeTO4HOro MeTabonu3ma. JlaboparopHas
pabora «M3ydeHne pepMEeHTaTHBHOTO
pacIeruieHus NepoKCHaa BOAOPOa B
PacTUTENBHBIX U KUBOTHBIX KIETKAX)

0.5

26

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBIN THIT 0OMEHA BEIIECTB

28

dorocunTe’

29

XemocuHtes. JJabopaTopnas pabora
«CpaBHeHue npoueccoB (poTocuHTE3a U
XEMOCHHTE3a)

0.5

30

AHadpoOHbBIC OpraHu3Mbl. Buisl
opoxenus. JlaboparopHas pabora
«CpaBHEHHUE TIPOIIECCOB OPOXKCHHUS U
JIBIXaHUS»

31

AspoOHBIE OpraHU3Mbl. DTaIlbI
9HEpPreTU4ecKoro oOMeHa. JHeprus




MeMOpaHHOTO TpaIeHTa IPOTOHOB.
Cunre3 AT®: Pabora nporonnoit AT®-
CHHTa3bI

O0600111eHIE U CHCTEMAaTH3allMs 3HAaHHU I
o TeMe "OOMeH BeIeCTB U
MpeBpaIleHNe YHEPruu B KieTke" /

32 KontponbHas padora no reme "O6MeH
BEIIECTB U MPEBPAIIEHUE SHEPTUHU B
KJiieTke"

33 Peakiun MaTpu4HOTrO CHHTE3a

34 TpaHCKpUTIIUS — MaTPUYHBIH CHHTE3
PHK

35 Tpaucsiiys u e€ dTarbl

36 Konuposanue aMuHokucnot. Ponb
pubocom B GrocuHTE3€E OenKa

37 Opranuzanus TeHOMa Y IPOKapHOT U
9YKapHOT

38 MonekynspHble MEXaHU3MBI YKCITPECCUN
T'CHOB Y 9YKapuoT
Bupycbl — HexseTouHble HOpMBI )KU3HU

39 1 oOnuraTHbIC TTapa3uThl. [IpakTudeckas 0.5
pabora «Co3nanne MO BUPYCa»

40 BupycHsie 3a00eBaHus YelloBeKa,
JKUBOTHBIX, PACTCHUI

41 Hanorexnonoruu B 6uonoruu u
MEIUIIHE

42 JKW3HEHHBIN UK KIETKU

43 Matpuunslii cuntes JJIHK




Xpomocomel. JTaboparopHast pabota

44 «M3yueHne XxpoMoCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»

45 JleneHnue KIETKH — MUTO3
Tunel knerok. KapruoknHes 1 HUTOKUHES.
Perynsmus ;kM3HEHHOTO IIUKJIA KIETOK.

46 JlabopaTopHas pabora «Habmonenune 0.5
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MHUKpOIIpemapaTax)»
O0o01enre u cucTeMaTu3alus 3HaHu!
o remam "HacnenctBennast nHGopMaIus

47 U peanin3anus ee B kietke", "Ku3HeHHbIN
ki kietkn" / KonTponsHas padora mo
teme "Peakiiu MaTpuyHOro cuHTe3a"

48 OpranusM Kak eJuHOE 11eJ10e

49 Txanu pactenuii. Jlaboparopnas padora 05
«M3yueHue TKkaHel pacTeHU '
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas padora «3yueHue TKaHeH 0.5
KUBOTHBIX)»
Opranel. CucreMbl OpraHoB.

51 JlabopartopHas pabora «/3yueHnue 0.5
OPTaHOB I[BETKOBOT'O PACTCHHS)

52 Ormopa Tena opraHu3MoB

53 JIBM>KEHHE OpTraHNU3MOB

54 [Iutanue opraHu3mMoB

55 [MuTaHue MO3BOHOYHBIX )KMBOTHBIX.

HI/IHICBapI/ITCJ'IBHaﬂ CHCTEMaA YCJIOBCKa




56

I[BIXaHI/IC OpraHu3MOB

I[BIX&HI/IC ITO3BOHOYHBIX )KMBOTHBIX U

57
YeJoBeKa
58 TpaHCTIOPT BEMIECTB y OPraHU3MOB
59 KpoBeHocHas cucTema mo3BOHOYHBIX
KUBOTHBIX U YEIOBEKa
60 Brienenue y opraHu3mMoB
61 3amuTa y OpraHu3MoB
62 NmMMmyHHas cucTema JeoBeka
63 PaznpaxuMocThb U peryisnus y
OpPraHu3MOB
64 ['ymopanbHast perymsius 1 YHIOKpUHHAS
crcTeMa XHBOTHBIX U YeJIOBEKa
65 @DopMBbI pa3MHOKEHHUST OPTaHU3MOB
66 [TonoBoe pasmMHOKEHUE
67 Meiio3
I'ametorenes. OOpa3zoBaHuEe U pa3BUTHE
68 MOJIOBBIX KJeTOK. JlabopaTopnas pabota 05
«V3ydyenue cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHKpOIMpenapaTax»
69 WNuauBuyanbHOE pa3BUTHE OPTaHU3MOB
— OHTOTCHE3
20 3akyaaKa OpraHoOB U TKaHEH U3
3apO/IBIIIEBHIX JINCTKOB
Poct 1 pa3BuTHE KUBOTHBIX.
71 JlaGoparopHas pabota «BpisBIeHHE 0.5

MIPU3HAKOB CXOJICTBA 3apOJIBIIICH




ITIO3BOHOYHBIX KHUBOTHBIX»

72

Pa3zmHOXeHME U pa3BUTHE PACTEHUM.
JlabopaTopHas pabora «CTpoeHue
OpPraHoB Pa3MHOXKEHHSI BBICILIUX
pacTeHun»

0.5

73

O06o00m1eHre 1 cucTeMaTH3alus 3HaHU|
o reme "CtpoeHue u QyHKIUA
opranu3moB" / KontponpsHas pabora o
teme "CTpoenue u QyHKIUKA OpaHU3MOB"

74

I/ICTOPI/IH CTAHOBJICHUS U Pa3BUTUSA
TeHETHKU KaK Hayku. OCHOBHBIC MTOHSITHS
Y CUMBOJIBI TeHeTHKH. JlabopaTopHas
pabota «Jlpo3oduia kak 00bEKT
TEHETHYECKUX UCCIICIOBAHHI

0.5

75

3aKOHOMEPHOCTH HACJIEeI0BAHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpermmBanue. [IpakTuueckas pabora
"N3y4eHue pe3ysbTaToB
MOHOTHOPHIHOTO CKPEITUBAHHS Y
npo30o¢ e

0.5

76

[IuTonornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKPEIMBaHUS

77

AHanusupyrouiee CKpelBaHue.
Henonxnoe noMmuHupoBanue

78

JuruOpuaHOe CKpenBaHue.
[IpakTuueckas pabora «3yuenue
pe3ynbTaTOB JUTHOPUIHOTO
CKpPEIIMBAHUS Y APO30(DUIIBI

0.5




HI/ITOJ'IOFI/ILIGCKI/IG OCHOBBEI ,I[I/IFI/I6pI/II[HOFO

79 1
CKPCIINBAHUS

80 CrericHHOE HacJIeI0BaHNE IIPU3HAKOB 1

81 XpoMOCcOMHast TeOpHsl HACIIEICTBEHHOCTH 1

82 ['eneTuka mosna 1

83 T'eHoTHII KaK LIEI0CTHASA CUCTEMA 1

84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHU, KUBOTHBIX U YeJIOBeKa

85 N3MeHunBOCTh IpU3HAKOB. Bl 1
W3MEHYUBOCTH

86 MoaudukanroHHas U3MEHUINBOCTh 1
BapuanuoHHblii ps v BaprualndoOHHAS
kpuBas. JlabopaTopHas pabora

87 «HccnenoBanue 3akoHOMEpHOCTEH 1 05
MOIM(DUKAIIMOHHOW H3MEHUYNBOCTH. '
[TocTpoeHne BapraOHHOIO psijia U
BAPUALIMOHHOU KPUBOW»

88 I'enoTunMYeckass U3SMEHYUBOCTb. 1
Komb6unaruBHast U3MEHUNBOCTD
MyrainnonHast U3MEHUYHUBOCTb.

89 [IpakTnueckas pabora «Myranuu y 1 05
Ipo30¢ bl (Ha TOTOBBIX '
MUKpOIIpenaparax)»

90 3aKOHOMEPHOCTH MYTAllHOHHOTO 1
npornecca. JNUIreHeTHKa U STMUT€HOMHKA
O0001IeHE 1 CUCTEMATU3AIHSA 10 TEME

91 "'eHeTHKa - HayKa O HACJIEACTBEHHOCTH U 1 0.5

M3MEHYHMBOCTH OpPraHu3MoB" /




KonTtponbHas pabora 1o teme
"T"eneTuxa"

92

I'eneruxka yenoseka. [Ipakrruueckas
pabota "CocTaBiieHHE U aHATIN3
ponocinoBHOU"

93

Mertoansl METUITMHCKON T€EHETUKA

94

3HaucHUE MEIUIIUHCKON T'€HeTUKHU B
OpeaAOTBPaAlCHUN U JICUCHUN
FeHETUYECKUX 3a00JICBaHUH YeIOBEKa

0.5

95

OCHOBHBIE TIOHSATHUS CEJICKIIHH.
JlaboparopHas padora "V3yueHue copToB
KYJBTYPHBIX PACTEHHI U TIOPOJT
JIOMAaIIIHUX KUBOTHEIX "

0.5

96

Metonpl CENEKITMOHHON paboTHI.
JlaboparopHas padora "M3yueHue
METOJI0B CEJEKIUN pacTeHui"

97

JlOCTH>KEHHUS CEeNEeKIUU PacTEHUI U
KUBOTHBIX. [IpakTnueckas pabora
"[IpuBuBKa pacreHuii"

98

CoxpaHeHnue, U3y4eHUE U HCIOIb30BaHHE
TEHETUYECKUX PECYPCOB

0.5

99

buorexHonorus kak Hayka U OTpaciib
npousBozcTBa. [Ipaktuueckas pabora
"N3yueHne 0ObeKTOB OMOTEXHOIOTHH"

100

OCHOBHBIC HAMPABJICHUSI CHHTETHYCCKUIT
OHMOJIOTUH

101

XpOMOCOMHaH 1 ICHHAas WHXXCHCPHUA

102

MenuinHcKre OMOTEXHOI0INHU




OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102

13.5




11A KJIACC

KosmmuecTBo yacoB Aara JJIeKTpOHHbIC
Ne H3YyYeHUsS nudposbie
Tema ypoka
n/n B Kontpoabubie | Ipakruueckue | [lnan | ®dakr | 00pa3oBaTe/bHbIe
cero padoThI padoThI pecypchl
1 OpomonnonHas teopus Y. [lapsuna 1
5 JBrKyIye CHIIbI DBOIIOLMH BUIOB 110 Y. 1
Hapsuny
3 Bbopwba 3a cymiecTBoBaHue, 1
€CTECTBEHHBII U HCKYCCTBEHHBIN 0TOOp
4 DopMUPOBAHUE CUHTETUYECKOU TEOPUH 1
SBOJIIOLIMU
5 DTarbl HBOIIOIIMOHHOTO MpoIiecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIOLIUS
6 [Honmynsiuust — 3neMeHTapHas €IMHULA 1
3BOJIOLUH
3aKOH reHETUYECKOro paBHOBeCHs J[xk.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BpIsBIEHNE H3MEHYHBOCTH Y '
oco0eil oHOro BUIa»
8 DneMeHTapHbIe PaKTOPHI 3BOJIIOLUN 1
9 D¢ dexr ocnoBarens. Dpdexr 1
OYTBIJIOYHOT'O TOPJIBIIIKA
10 Murpauuu. M3on0muu nonyssuui: 1
reorpadudeckas, Ouosornueckas
11 EctecTBeHHBIN 0TOOP — HANPABIISIIONTUN 1




(hakTop HBONIOLIUU

12

[TonoBoii oT60p

13

[Ipucrnoco01eHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPO3BOIIOLHH.
JlaGoparopHas pabota «/3ydenue
apomMop(}0o30B 1 nAMOAIANTALUHN Y
pacTeHH U )KUBOTHBIX»

0.5

14

[Tpumeps! ipucrocoOneHui y
OpraHu3MoB: MOP(OJIOTHIECKHE,
(usnonornueckue, OMOXUMHUYECKHE,
noBeneHyeckue. Jlaboparopnas pabora
«[IpucnocodbnaeHuss oOpraHu3MoB U UX
OTHOCHUTENbHAsI L1EeI1eCO00Pa3HOCTh

0.5

15

Bun, ero xpurepuu u CTpyKTypa.
Jlaboparophas padora «CpaBHEeHHE
BHJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPUIO)

0.5

16

Crpykrypa BUza

17

BunoobpazoBanue kak pe3yabTar
MHKPO3BOJIIOLIUA

18

CBs13b MUKPO?IBOJIIOLIMU U
SMUIEMHOIOT N

19

MaKpOBBOJ'H-OI_[I/ISI. ITaneonTonoruueckue
MCTOAbI U3YUYCHHUS DBOTOLUN

20

buoreorpaduueckue MeTOAbI U3yUeHUs
9BOJIIOLIMH

21

OMOpHUOIIOrHYECKHEe U CPaBHUTEIBHO-
MOpP(hOJIOTHYECKUE METOIbI U3YUCHUS




3BOJIIOIIUH

MOJ'ICKy.]'IHpHO'I‘eHCTI/ILIeCKI/IC,

22 OMOXMMHUYECKUE U MaTEeMaTHYEeCKHE
METOJIbI U3YUYCHHSI IBOTIOIIUU

23 OO0mmure 3aKOHOMEPHOCTH IBOJIOIUN

24 AJnlaniTUBHAS padaius.
HepaBHOMEPHOCTH TEMITOB YBOIIOIINH

o5 HayuHbie TUIIOTE3bI MPONCX OXKICHUS
YKU3HU Ha 3emie

26 JloHayuHbI€ MIPEACTaBICHHS O
3apOXKJICHUH KUZHU

97 OCHOBHBIE 3Tarbl HEOPTraHUYECKON
IBOJTIOIIAH

28 ['urmoressl 3apoXKACHUS )KU3HA
Hcropust 3eMiu 1 METOIBI €€ N3YICHHUS.

29 JlabopatopHas pabora «3ydyeHue u 0
OIKCaHUE UCKOMAaEeMbIX OCTaTKOB =
JPEBHUX OPraHU3MOB»

30 HauanbHbie 3Tanbl OpraHun4ecKoi
IBOJTIOIIAH

31 DBOIOHUS DYKapUOT
OCHOBHBIE 3TaITbl BOJTFOITHH

39 pacturensHOro Mupa. [IpakTudeckas 05
pabora «3ydueHue ocoOeHHOCTEM '
CTPOCHHMS PACTCHHH Pa3HBIX OTIICIIOB)

33 OCHOBHBIE 3TaIlbl BOMIOIIH KUBOTHOT'O

MuUpa




34

DBOIIONUS )KUBOTHBIX. [IpakTrueckast
pabora «3yueHue ocobeHHOCTEM
CTPOCHUS MO3BOHOYHBIX KMBOTHBIX»

0.5

35

PazButue xxu3HM Ha 3eMIie 10 Ipam U
neproaam

36

MaccoBbie BbIMUpPAHUA —
OKOJOI'MYCCKUE KPU3UCHI ITPOLITIOro

37

CoBpeMEHHBIN SKOJIOTHYECKHUI KPU3HUC,
€ro 0co0EHHOCTH

38

COBpeMCHHaﬂ CUCTEMA OPraHUYCCKOro
Mupa. OCHOBHBIC CUCTEMATUUYCCKHUE
TpYyIIIbI OPraHnu3MoOB

39

O06o061enre u cucreMaTH3aus 3HaHu!
1o TeMaMm "MHUKPOIBOIIONUS U €€
pe3ynbTarsl"”, "MakposBOMIONUS U €€
pe3ynbTathl"/ KonTponsHas paboTa mo
TeMme "DBoronus"

40

AHTpOHOJ’IOFI/IH — HayKa O YCJIOBCKC

41

Pa3BuTue npencraBieHuii o
MIPOUCX OKJICHUH YETIOBEKA

42

MecTo 4enoBeka B CHCTEME
oprannueckoro mupa. JlaboparopHas
pabora «M3ydueHne ocoOeHHOCTEM
CTPOCHHS CKeJIeTa YeJIOBEKa, CBSI3aHHBIX
C TIPSIMOX 0K JICHHEM)

0.5

43

JBrKylye CHIbl aHTPONIOT€HE3A

44

CooTHOIIEHNE OMOTOTHYECKUX U
COIIMATBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E




45

OCHOBHEBIE CTalul aHTPOIIOI'CHE3a

46

IlameoreneTnka U nmajeoreHOMHKa

47

3BOHIOI_[I/I$I COBPEMCHHOI'O YCJIIOBCKA

48

Uenoseueckue pacsel. [Ipaktuueckas
pabota «3ydeHue 3KOIOrnIecKux
ajarnTalnii YeJaoBeKay

0.5

49

MexIUCIUTITTMHAPHBIE METOIbI
AHTPOMOJIOTUHU

50

3apoxaCHUE U PA3BUTHE IKOJIOTHHU

51

MeTtons! sxonoruu. JlabopaTopHast
pabota «/3yueHue MeTo10B
HKOJIOTUIECKUX HCCIIEOBAHUI

0.5

52

3HadYeHNE YKOJOTMUYECKHX 3HAHHI JJIA
YCJIOBCKA

53

Dkonorudeckue GpakTopsl

54

Abuotnueckue dpaktopsl. CBET Kak
sKonoruueckuii paxrop. JlaboparopHas
pabora «BpLsBIIeHHE TPUCTIOCOOICHHI
OpPraHU3MOB K BIIHSTHHIO CBETa»

0.5

55

Abuornueckue akropsl. Temneparypa
KaK IKOJIOTHYECKU# (hakTop.
JlaGoparopnas pabora «BbisiBieHue
IIPUCIIOCOOIEHUI OpraHU3MOB K
BIIMSTHHIO TEMIIEPATypPhD»

0.5

56

Abuorndeckue GpakTopsl. BiaxxHOCTb
KaK 9KOJIOTHYECKUH (aKTop.
JlaGoparopHas paboTa «AHaTOMUYECKHE
0COOEHHOCTH PacTEHUH U3 pa3HbIX MECT

0.5




o0OUTaHUA,

57 Cpenbl 00MTaHUSI OPTaHU3MOB 1

58 buonornueckue puTMbl 1

59 XKuznenusie GopMbI OPraHu3MOB 1

60 buornyeckue pakTops 1
3HaueHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHUS OPTaHU3MOB B CpeJie 1
obuTaHus

62 DKOJIOrN4ecKne XapakTepUCTUKU 1
MO YIS H
OCHOBHBIE TIOKa3aTENN O YJISIIHH:

63 YUCJIEHHOCTh, IIJIOTHOCTh, BO3pacTHAs U 1
MI0JI0Basi CTPYKTYpa
OCHOBHbIE MIOKa3aTeNIN TOMYISALNH:

64 POXKIaEMOCTh, IPHPOCT, TEMI POCTa, 1
CMEPTHOCTb, MUTPALIUU

65 DKoorn4ecKast CTpyKTypa HOmyJISIHH 1

66 JlnHaMuKa TOMYJSIIAA U €€ PeryIsus

57 KpuBsie pocta 4nCIEHHOCTH TTOMYIISIIHN. 1
Kpussie BbDKUBaHUSA
DKojornyeckas HUIIIA BUIA.

68 JlaGoparopHas paboTa 1 05
«IIpucrnocobnenus ceMsiH paCTeHUN K '
paccesneHuIo»

69 Bun xak cucrema momysnsiui 1

20 3aKOHOMEPHOCTH NOBEACHUS U 1

MUIPALIMI KUBOTHBIX




71

Coo011ecTBO OpraHu3MoB — OHOIIEHO3

72 DKocucTeMa Kak OTKpbITas cCUCTeMa

73 KpyroBoport BeliecTB 1 MOTOK SHEPTUU B
JKOCHCTEME

74 OCHOBHbBIE MOKA3aTEIN YKOCHCTEMBI

75 DKOJIOrMYECKHUE MUPAMUIbI

76 N3meneHus coo011ecTB — CyKIIECCHH
[Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMbI

7 03€p U peK. DKOCUCTEMBI MOPEH 1
OKEaHOB

78 [IpupoanbIe SKOCHCTEMBI. DKOCHCTEMBI
TYHJP, JIECOB, CTEIEH, IIYCTHIHb

79 AHTpPOIOreHHBIE SKOCUCTEMbI
Ypb6oskocucremsl. [IpakTuueckas pabora

80 «M3yueHue u onvcanue 0.5
ypOOIKOCUCTEMBI»
3akoHOMEpHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB
B DKOCHUCTEMAX
MexaHu3Mbl BO3EHCTBUS 3arPsI3HEHUN

82 Pa3HbIX TUIIOB HA CyOOPTraHU3MEHHOM,
OpPraHU3MEHHOM, MOIYIISIIIHOHHOM U
HKOCUCTEMHOM YPOBHSIX

83 Buocdepa — obmerutanerapHast
obonouka 3eminu

84 VYuenne B. . Bepuaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS




orocdepnr

KpyroBoports! BemecTs u

86 OMOreOXUMHUYECKUE ITUKITbI

87 3oHanbHOCTH Onochepbl. OCHOBHBIC
OMOMBI CyIIN

88 YcroitunBocts 6uocheps

89 DKOIIOTHYECKHEe KPU3UCHI H UX TPHYUHBI

90 BosneiicTBue uenoBeka Ha onochepy

o1 AHTpPOIIOr€HHOE BO3/CHCTBUE HA
PaCTUTENbHBIA U )KUBOTHBIN MU

92 Oxpana Ipupobl

93 OCHOBHBIE NPUHIIUIBI YCTONYHBOTO
Pa3BUTHS YEJIOBEYECTBA U MPUPOJIBI
PannonansHoe NpUpOIONOIB30BaHUE U

94 COXpaHeHHEe OMOJIOrMYECKOro
paszHooOpasus 3eminu
O06006menune u cucreMaTH3anus 3HaHUH
1o TemMam "DKOJIOTHUs - HayKa O
B3aMMOOTHOIIEHUSX OPTaHU3MOB JIPYT C
JPYTrOM U HaJIOPTraHU3MEHHBIX CUCTEM C

95 oKpy»xaromei cpenoit, "OpraHusMel u
cpena obutanus", "IKoOIOTUS BUIOB U
nomynsuus", "IKoIorus coo0IIecTB.
Oxonornueckne cuctemsr", "buocdepa -
riobanpHas skocucrema" / KontponbHas
pabora o Teme "Dkomorus"

96 PesepBHblIil ypok

97 PesepBHblIil ypok




98 PesepBHbIit ypok 1
99 PesepBHbIil ypok 1
100 PesepBHbIil ypok 1
101 PesepBHBIil ypok 1
102 PesepBHbIil ypok 1
OBLIEE KOJIMYECTBO YACOB I1O 102 75

[NPOI'PAMME




[IOKYMEHT MOATMUCAH 3IEKTPOHHOW MOANUCHIO
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