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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yuebHOMy mpeamery "buomorus" (manee - Ouosiorusi) Ha
YpOBHE cpeaHero oOiiero odpa3oBaHusi pa3paboTaHa Ha OocHOBe DenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @eaepaunny,
dI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHU (peepanbHOil paboyell mporpaMMbl BOCITUTAHUS.

VYyeOubiii npeamer «buonorus» yriayOonénHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJAHUM W3 KOMIIOHEHTOB NpeIMeTHON obsactu «EcTecTBeHHO-
Hay4yHele TnpeameThl». CormacHo mnonoxeHusM OIOC COO npoduibHbIe
y4ueOHbIE MPEIMEThI, U3ydyaeMble Ha YriyOJIEHHOM YPOBHE, SIBIISIIOTCS CIIOCOOOM
muddepennpanun  00ydeHUS] HA YPOBHE CPEJAHEr0 OOIIero oO0pa3oBaHUS U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM, CpPEIHHUM
o0muM, cpeaHUM ITPoeCCHOHATBLHBIM U BBICIIMM OOpa3oBaHueM. B To ke BpeMs
KOKIBIA M3 O3TUX Y4YEOHBIX TPEIMETOB JOKEH OBITh OpPUEHTUPOBAH Ha
IPUOPUTETHOE pelIeHUuE O00pa30BaTEIbHBIX, BOCHUTATENIBHBIX M Pa3BUBAIOIINX
3a/ay, CBSI3aHHBIX C HOpodopueHTanuern oOydarouMxcsi U CTHUMYJUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTH HAy4YHOT'O 3HAHUSA, CBS3aHHOIO C OWOJIOTHEH,
MEIULIMHON, YKOJIOTUEU, TICUXOJIOTUEN, CIOPTOM UJIM BOEHHBIM JEJIOM.

Ilpu peanuzayuu nacmosweti paboueil npozpammsl ucnoavzyemcs 110
«28puKa» MOOUIbLHO20 UHMESPUPOBAHHO20 MYIbMUMEOUNIHO20 Komniaekca ¢ 3D
su3yanuzayueu.

HUcnonv3zyemvie 6udeoypoxku u npaxmuyeckue pabomsi 0AHHO20 KOMNIEKCA
ompasiceHvl 8 N0YPOUHOM NIAHUPOBAHUU OAHHOU paboyeli NpocpamMMbl.

Ilpu nposedenuu Kowmpons 3HaHUli 0OYHUAOWUXCS, 8 MOM YUCLE OYEHKe
VPOBHS copMUposaHnocmu ecmecmeeHHOHAYYHOU 2PpAMOMHOCIU (KaK yYacmu
@DYHKYUOHANBHOU — 2paMOmMHOCMU) — 00Y4AIOWUXCA C  UCNONb308AHUEM
gedepanvrnoco nopmana PEII, Mos wxona cemu unmepHem, UCNOIb3YEMCsl
MOOUNLHBIU UCCIe008aMeNbCKUL KIACC.

[Iporpamma no yueOHOMy mpeamery "buosnorusa" na€r npeacTtaBieHHE O
Helau M 3ajadax HM3ydeHus ydyeOHoro mnpeamera «buonorus» Ha yriayOiaEéHHOM
YPOBHE, OmpeaeseT o0sa3aTeabpHoe (MHBapUaHTHOE) MPEAMETHOE COJIEpIKaHUE, €T0
CTPYKTYPUpOBAaHME TI0 pa3feliaM M TeMaM, paclpejiesieHde MO0 Kiaccam,
PEKOMEH/yeT MOCIEA0BATEIbHOCT, M3Y4YeHUsI y4eOHOro marepuaia ¢ ydé€rom
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JOTMKH Y4YeOHOro mpolecca,
BO3pPACTHBIX OcCOOeHHOCTeW oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
peaqn30BaH MPUHIUI MPEEeMCTBEHHOCTH C H3yY€HHEM OHOJOTMH Ha YpOBHE
OCHOBHOTO  oO0miero oOpa3oBaHusi, Oyiaromaps 4YeMy IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMee pa3BUTHE  OWOJOTHYECKUX  3HAHUMH,
OPUEHTHPOBAHHBIX HAa (POPMHpPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
HKOJIOTMYECKOTO MBIIUIEHUSA, MPEACTABICHU O 340pOBOM o0pa3e >KW3HHM, Ha
BOCIHUTAaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKarolled mpupoaHou cpeae. B
nporpaMme 1o OHMOJOTHMH TakKKe IMOKa3aHbl BO3MOXXKHOCTH YYEOHOIro Mpeamera
«buonorusiy B peanuzauuu  TpedboBanuii PIOC COO Kk MIaHUPYyEMBIM



JUYHOCTHBIM, METANpeJIMETHBIM M TIPEIMETHBIM pe3yibTaTaM OOy4YeHHS U B
GbopMUPOBaHWN OCHOBHBIX BHJOB Y4Y€OHO-TIO3HABATEIHLHOW  JEATEIBHOCTH
O0ydarommxcs MO0 OCBOCHHUIO COACpKAHHUS OHOJOTHYECKOro 0Opa3oBaHUsl Ha
YPOBHE CpPEAHETO 00111er0o 00pa3oBaHUs.

VY4eOHbiii npeameTr «buonorus» Ha ypoBHE CpeAHEro ooiiero oOpa3oBaHMs
3aBeplIaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJIE MW OpPUEHTHUPOBAaH Ha
pacuiupenyue U yriyOJeHue 3HaHMM oOydYaromuxcs O >KMBOM MPHUPOJIe, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJIOTHMH, SMOPHOJOTMHA W OHOJOTHUU Pa3BUTHS,
TEHETHKH, CEJIEKIIUU, OMOTEXHOJIOTUU, YIBOIOIIMOHHOTO YUYEHUS U DKOJIOTHH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yriyOJI€HHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOydYaloIIUMXCsl K MOCIEIYIOIIEMY IOJIYYEHUIO
Ononornyeckoro  0o0Opa3oBaHMs B  By3aX W OpraHU3alUsIX  CPEIHETO
npogeccuonanbHOro o0pa3zoBanusi. OCHOBY €ro COAEp)KaHUs COCTaBISET CUCTEMA
OMONIOrMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OO0YyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX pPa3AesioB OMOJIOTMM HA YPOBHE OCHOBHOIO
oOmiero obpasoBanus, B 10—11 kmaccax 3Ty 3HaHUSA MOJYy4yarT pa3BuUTHE. Tak,
paclIMpeHbl W YIIyOJieHbl OWOJIOTMYECKME 3HAHUS O PpACTEHUSX, MXUBOTHBIX,
rpubax, OakTepusx, OpraHu3Me YeloBeKa, OOIMMX 3aKOHOMEPHOCTSX >KU3HH,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMUECKUE CBEACHUS MPUKIAJHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpamus OMOJIOrMYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYEHHBIMU OOYYAIOIIMMUCS TIPU H3YUCHHUH
bu3uKY, XUMHUH, reorpaduu 1 MaTEMaTHKH.

CtpykTypa mporpamMmbl 1o y4yeOHOMYy mpenmetry "buomnorus" orTpaxkaer
CUCTEMHO-YPOBHEBBI M 3BOJIOLUOHHBIN TMOAXOABI K H3YyUYEHHUIO OHOJOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIsl )KUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHUs OHMOJIOTMYECKOro pa3HooOpa3us 1utaHersl. Tak, B 10 kmacce
U3YyYaloTCSd OCHOBBI MOJIEKYJISIPHOW M KIETOYHOW OWOJIOrMH, 3MOPHOJIOTHH H
OMOJIOTUN DPA3BUTHS, T€HETUKU U CEJIEKIUH, OMOTEXHOJOTMU U CUHTETHYECKOU
OMOJIOTUH, AKTyalIM3UPYIOTCS 3HAaHUS OOYyYarolmUXcs Mo OOTaHUKE, 300JI0THH,
anaromuu, (Qusnonorun uenmoBeka. B 11 kiacce wW3ydarOTCs SBOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHUHU U yueHue o ouocdepe.

Vuebusii mnpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOEHUE
OOyYarOIIMMHUCST OMOJOTUYECKUX TEOPUHN U 3aKOHOB, UJIEW, IPUHIIUIIOB U TIPaBUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUpPA, 3HAHUU O
CTPOEHHHM, MHOT000pa3MH U OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IOMyJIsSIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOLINXCA HAYYHBIX JTOCTHXKEHUSIX, COBPEMEHHBIX
UCCIICIOBAHUSIX B OMOJIOTUH, IPUKIIATHBIX aCMEKTaX OMOJIOTHYECKUX 3HaHWM. J{7s
pa3BUTHS WU TONJEPKAHMS HHTEpeca OOydarolmuxcsi K OWOJIOrMU Hapsgy co
3HAYUTEIbHBIM O0OBEMOM TEOPETUYECKOIO MaTepuaia B COACPKAHUU MPOTrPaMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJIEHUS M Pa3BUTHS



TOM WaM MHOH oOjacTu OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOeiKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U KOJOTUYECKUX MPOOIIEM.

[enb n3ydenus: yueOHoro npeamera «buonorus» Ha yriayOlaEHHOM ypOBHE —
OBJIaJICHHE  OOYy4YalIIUMHCS 3HAaHUSMU O  CTPYKTYpHO-(YHKUIHOHAIBHOU
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO paHra M NPUOOPETEHHE YMEHHI
UCIOJI30BaTh 3TU 3HaHUS B (OPMHUPOBAHUU MHTEpEca K ONpeaeiaeéHHOW o0nacTu
npo(ecCHOHaNbHON JIeATETbHOCTH, CBSI3aHHOM € OMOJIOTHEW, WM K BBIOOpY
y4eOHOTr0 3aBeACHUS JIs1 TPOJIOJKEHUS OMOJIOrMYeCKOro 00pa3oBaHusl.

JocTmxenne 1enu U3ydeHus yueOHoro mpeamera «buosorus» Ha
yriay0nEHHOM YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIIETYIOMINX 3a1au:

OCBOCHHME OOYYarONIUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOrMUECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiax, COCTABJISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MHUPA; O
CTPOCHHH, MHOTO00pa3WuH M OCOOSHHOCTAX OHOJOTHYECKHX CHCTeM (KIIeTKa,
OpraHu3M, MOMyJISIus, BUA, OMOreo1eHo3, ouocdepa); 0 BhIIAIOUINXCA OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAKOMJIEHHE OOYy4YaloMMXCA C METOJAaMH IIO3HAHMS >KUBOW MPHUPOIBIL:
UCCJIEIOBATEICKUMU  METOJaMU  OMOJIOTMUYECKUX HayK (MOJEKYJISIpHOH U
KJIETOYHOM OMOJIOTUH, AMOPHUOJIOTUM U OHOJOTMU Pa3BUTHS, TE€HETUKH W
CEeJICKI[MU, OWOTEXHOJOTMU M CHUHTETHYECKOM OHOJIOrMH, NaJIeOHTOJIOTHH,
DKOJIOTUH);  METOJJaMH  CaMOCTOSITEJIBHOTO  IPOBEJCHUS ~ OMOJIOIMUYECKUX
UCCIIEJIOBaHUM B Jlabopatopuu W B Ipuponae (HaONIOJEHUE, HW3MEpEHUe,
HKCIEPUMEHT, MOJICIIMPOBAHUE);

oBlaZiecHue OOydYaloUMMHUCS YMEHHUSIMHU: CaMOCTOATEIBHO  HAaXOJWUTh,
aHaAJIM3UPOBAaTh W HCIIOJIb30BATh OMOJOTMUYECKYI0 HH(OPMAIIMIO; TOJIb30BATHCS
OMOJIOrMYECKON TEPMHHOJIOTHEH M CUMBOJIMKOW; YCTaHABJIMBATh CBS3b MEXIY
pa3BUTHEM OHOJOTMM M COLMAIBHO-)KOHOMUYECKUMU M  HKOJOTMYECKUMU
npoOjemMaMu 4YeJOBEYECTBA; OLIEHHWBATh IOCJIEACTBUS CBOEH JEATENBHOCTH IO
OTHOILICHUIO K OKpPY’Kalollell NpUpPOAHOM cpene, COOCTBEHHOMY 3J0pOBBIO U
3I0POBBIO0  OKPYXKAIOIIMX JIIOJe; OOOCHOBBIBATH U  COOJIIOJATH  MEpHI
nporIIakKTUKU UH(GEKIIMOHHBIX 3a00J€BaHUM, MpaBUiia MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOW >KM3HENCATEIHLHOCTH B YpPE3BbIUAMHBIX
CUTyalUsiX TPUPOAHOIO M  TEXHOTEHHOIO  XapakTepa; XapaKTepU30BaTh
COBpEMEHHbBIE HayYHbI€ OTKPHITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y O0YyYaIOIUXCS MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSAMU W COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OWOJIOTHH, pEIIaeMbIMH €10 MpoOjeMaMH, METOIOJIOTHEH
OMOJIOrMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIIbHBIX
WCCJIEIOBAHNM, PEIICHHUs] OMOJIOTMYECKUX 3a/1a4, MOJIEIUPOBAHMS OUOJIOTrHYECKUX
O0OBEKTOB U MPOLIECCOB;

BOCIIUTAaHUE Y 00YyYarOLMXCsl [IEHHOCTHOI'O OTHOLIEHUS K KUBOM MPUPOJIE B
LEJIOM U K OTJEIbHBIM €€ 00bEKTaM U SBJICHUSIM; (POPMUPOBAHUE HKOJIOTHUECKOM,



TeHETHYECKOM TPaMOTHOCTH, OOIIeH KyJIbTyphl TIOBEACHUS B MPHUPOJE;
WHTETPAIliHA €CTECTBEHHO-HAYYHbBIX 3HAHUMH;

npuobpeTreHrue  OOyYaroIMMHUCA  KOMIETEHTHOCTH B  pallOHAIbHOM
NPUPOAOIIOIb30BaHUN (COOIOIEHNE TpaBUJl IOBEIEHUS B MPHUPOAE, OXPaHbI
BUJIOB, KOCUCTEM, OMOCGEephl), COXpAaHEHUHU COOCTBEHHOTO 3/I0POBBS U 310POBbSI
OKpYXXarolux Jrojed  (coOmoneHuss Mep nporiiakTuku — 3a0o0JieBaHUMH,
oOecrnieueHrne 0€30MaCHOCTH >KU3HEACATEIHPHOCTH B UPE3BBIYAWHBIX CHUTYAIUSIX
OPUPOTHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJH30BAHHMS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  YCIOBMUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHCS
WHIMBUAYJIbHON o0Opa3oBaTeIbHOM TPaeKTOPUH, CIOCOOCTBYIOIIEH
HOCIEAYIOEMY NPOPECCHOHATBHOMY CaMOONPECIEHNUI0, B COOTBETCTBUM C
WHIMBUy AIbHBIMU UHTEPECAMH M IOTPEOHOCTSIMHU PETHOHA.

OO1ee 4nca0 4acoB, OTBEIECHHBIX HA M3yuyeHUE OMOJNIOrMH Ha yriayOJIeHHOM
YPOBHE CpeaHero ooO1miero oopasoBanusi, cocrapiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Hezienro0), B 11 kinacce — 102 gaca (3 gaca B Heiemio).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUEHHsS] OUOJIOTUU
OCYIIECTBISIETCS C y4ETOM Creuu(UKN ero CoJep’KaHusl W HAIMpPaBJICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpPraHM3AIMsIX CPEIHETO
po(heCcCHOHATBFHOTO U BBICIIET0 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIIOBUEM ITPU 00YYEHUH OMOJIOTUN Ha YTITyOJIEHHOM ypOBHE
ABJIIETCSI TPOBEJIEHUE JaO0OpaTOPHBIX U MPaKTHUUECKUX padoT. Takxke ydactue
OOy4YaroMIMXCS B BBIMOJTHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEIOBATEIBCKUX PA0OT,
TEMaThKa KOTOPBIX OMpENEISIeTCS  YYUTEJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX yCIOBUIA.



COAEPKXAHUE OBYUYEHUA

10 KITACC

Conepxxanue mporpamMmebl, BBIAEIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHou utoropoit arrecrauu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemeHnHas Ouojorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopust pa3BuTHUs
Ovonoruu.  buonormdyeckue  HaAyKd M M3y4yaeMble UMM NPOOJIEMBI.
@yHAaMEHTaJIbHbIE, NPHUKIAJHbIE M IIOWCKOBBIE HAy4YHbIE MCCIEIOBAaHUS B
OHOJIOTHH.

3HadeHue O6uoJorMu B (DOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. IIpodeccun, cBszanHbie ¢ Ouonoruedd. 3HaueHHEe OHWOJIOTHUU B
MMPAKTUYECKON JEATEIIbHOCTA YEJIOBEKA: MEAUIMHE, CEJIbCKOM XO35IUCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE IPUPOBL.

JleMoHCcTpanun

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. TI'apgeii, I'. Mennens, B. U. Bepnanckuii, U. I1. [1aBnos, 1. 1. Meunnkos, H.
. BaBunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuielr U cxembl: «CBsi3b OMOJIOTMH C JIPYTUMHM Haykammuy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cUCTEMBbI U UX U3Y4YeHHUE

XKupble cuctembl Kak mnpeamMeT wuzyudeHus Ouosoruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHWMHYECKOTO COCTAaBa, JUCKPETHOCTb U LEIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPTaHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, N3MEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJISPHBIM, KIETOYHBIN,
TKaHEBBIH, OpPTraHU3MEHHBIM, MOIYJISILIMOHHO-BUIOBOM, 3KOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiil. Ilponeccel, npoucxonsuie B KUBBIX
cucreMax. OCHOBHBbIE MpU3HAKU KUBOTrO. KH3Hb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, u3ydaromime xuBble CUCTEMbI HA Pa3HBIX YPOBHIX OpraHU3AIUU.

N3ydenne kuBbIX cucteM. Meroasl Ouosiorndeckor Hayku. HaOmronmenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alMs, MeTaaHan3. [loHsATHE O 3aBUCUMOI 1
He3aBUCHUMON mniepemMeHHOW. IlmaHupoBanme »skcnepumenTta. IlocTaHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [lonstue BHIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonorumueckux mgaHHbIX. OIEHKAa JOCTOBEPHOCTH TMOJIYYCHHBIX
pe3yinbTaToB. [IpyUuMHBI MCKaXXeHUS pPe3yJbTaTOB JKcrepumeHTta. [loHsTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu

Tabmuiel u cxembl: «OCHOBHBbIE MpPHU3HAKU KU3HW», «buonoruueckue
cucrteMbl», «CBOWCTBA KUBOW MATEpUM», «YPOBHU OpPraHU3alMM KUBOMN
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuzma», «buoreonenos», «buochepa», «Metobl
V3y4E€HUs )KUBOU IPUPOIBDY.



OGopynoBanue:  yjabopaTopHoe  OOOpYyIOBaHHWE IS IIPOBEACHUS
HaOII0ICHUM, M3MEPESHHM, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHuE pPa3NUYHBIX METOJOB MpH
W3YUYCHUH JKUBBIX CUCTEM).

Tema 3. buoJsiorust KJieTKku

Knerka — cTpykTypHO-(QYHKIIMOHANbHAS €IUHMIIA >KUBOro. VcTopus
OTKpbITUs KileTkH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIC IOJIOKEHHUS COBPEMEHHOM KIJIETOUHOMN
TEOPUHU.

MeTtonbl  MOJIEKYJSIpHOM M KJIETOYHOW  OMOJIOTMHM:  MHUKPOCKOIMS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHInaIbLHoe
HEeHTPUYTUPOBAHUE, KYJIbTUBUPOBAHHUE KIETOK. M3yuenue @uxkcuposarHvlx
K1emok. DNEKTpoHHass MUKpockonus. Kougokanvras mukpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemokx.

JleMoHCTpanumn

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

Tabnuupl u cxembl: «CBETOBOM MUKPOCKOI», «JIEKTPOHHBIA MUKPOCKOI,
«Hcropus pa3BUTHA METOA0B MUKPOCKOTTUI.

OGopynoBaHME: CBETOBOM MHUKPOCKOI, MHUKpOIpEnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTnueckass padora «/3yyeHue MeETOJOB KJIETOYHOM OHOJIOTHH
(xpomarorpadusi, saexrpodopes, audpdepeHIuaANbHOEe IEHTPUPYTUPOBAHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KIeTKU

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpUTENS, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKHU, TEIUIOperyJsanui. MuUHepalibHbIe BEIeCTBa KJIETKHU, UX Ouooruyeckas
poJib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKU. buosormdyeckne mnoJumepsl. benkn.
AMUHOKUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl OeiakoBoi MoJiekyibl. [lepBuunas
CTpYKTypa Oeika, TeNnTUJHas CBs3b. BTopuuHas, TpeTuyHas, 4YETBEPTUYHAS
cTpykTyphl. Jlenarypauus. CaoiictBa OenkoB. Kiaccudukanus  OenkoB.
buonoruueckue GpyHkumuu 6enkoB. IIpuonsi.

YraeBoasl. MoHOCaxapuabl, IMCaXapu/ibl, OJIMTOCAXapHUAbl U MOJIUCAXAPUIBI.
OO6mumii TUTaH  CTPOGHUS U (PUBMKO-XMMHUYECKHE CBOWMCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMH yTIIEBOIOB.

Jlumuaet. I'mapodunsHO-TUAPOdOOHBIE cBOMCTBA. Kiaccudukarys munuaos.
Tpurmunepunsl, (ochomunuasl, BOCKH, CTepouabl. buonormdeckue GyHKIHH
munuaoB. OOue cBOMCTBAa OMOJIOTMYECKUMX MEMOpaH — TEKY4eCTh, CHIOCOOHOCTh K
CaMO3aMBIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

Hyxnennoseie kucnotel. [JHK u PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hyxkneotunpl. Ilpunnun kommuiementapuoctu. IlpaBuino Yapradda. Crpykrypa



JIHK — nBoiinas cnupans. Mecronaxoxaeaue u ouonornyeckue pynknuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenne moisekynbl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCYUKH, UX (DYHKIIMH B
kietrke. [pyeue wykneozuompugocpamer (HT®). CexsenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CrpykrypHas Ouosiorus: OMOXUMHUUYECKHE U OMOPU3UYECKUE HCCIIeI0BaHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYphl OuOMONeKyl. Mooeruposarnue
CMpYKmMypbl U QYHKYULl OUOMOEKYN U ux Komniekcos. Komnvromepnuiii ouzatin u
Op2anHuyecKull CuHme3s OUOMONEKY U UX HENPUPOOHBIX AHANO0208.

JdeMoHCcTpanuu

[Toptpetsr: JI. ITonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknus,
®. Conrep, C. IIpy3unep.

Hnarpammer:  «PacnpeneneHne XMMUYECKHMX JJIEMEHTOB B HEXKUBOU
npupoae», «Pacnpenenenne XUMUYECKUX SJIEMEHTOB B JKUBOU IPUPOJIEY.

Tabmuibel 1 cxembl: «llepuogudeckast TabnuIa XUMUYECKUX 3JIEMEHTOBY,
«CtpoeHune MoJIeKyIbl BOJb», «BemectBa B cocraBe opraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€NKOBOW MOJEKybl», «CTpOeHHE MOJEKyHd
yriieBooB», «CTpoeHHe MOJIEKyn JIHMOUAOBY», «HyKIEeMHOBBIE KHCIOTBIY,
«Crtpoenne Monekysibl ATOy.

O6opynoBaHue: XUMUYECKas MOCy1a U 000pyI0BaHUE.

JlabopaTtopnas padora «O0HapykeHHEe OEJIKOB C MOMOIILI0 KaUeCTBEHHBIX
peaKIii».

JlaGopaTtopnass  paGora  «JccrmenmoBaHWe ~— HYKJIEHMHOBBIX — KHUCJOT,
BBIJICJICHHBIX U3 KIIETOK PAa3JIUYHBIX OPTaHHU3MOB).

Tema S. CTpoeHue 1 pyHKIMH KJICTKH

Tunbl KJIETOK: DJyKapuoTHyecKass u mpokapuotudeckas. CTpPyKTypHO-
(yHKUIHOHAIbHBIE 00pa30BaHUs KIETKH.

CrtpoeHue npokapuoTuueckoit kiueTku. Kinerounas creHka OakTepuil v apxen.
Oco0OeHHOCTH CTpOeHHsI TeTepoTpoHON M aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (GyHKIITMOHUPOBAHHUE AYKApUOTUYECKOU KJICTKH.
[Inazmatuueckass wmemOpana (Tuiazmanemma).  CTpyKTypa IMIIa3MaTHYECKOM
MeMOpaHbl. TpaHCTIOPT BEHIECTB Yepe3 IUIa3MaTUYECKyl0 MEMOpaHy: MacCHUBHBIM
(muddysus, obneruénnas auddysus), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomynponunaemocts wmemOpanbl. Pabora HaTpwmii-
KaJJMeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, Paronuros. Jk3ouuto3. Kierounas
crerka. CTpykTypa u QyHKIMH KIETOYHOW CTEHKH paCTeHUM, TpUOOB.

Huromnasma. [{uro3zons. [utockenet. JIBuxkenne murormiazMbl. OpraHoOUIbI
kieTkdn. OJIHOMEMOpaHHbIE OpPraHoWAbl KIETKH: 3HAOIUIa3MaTUYEeCKas CeTh
(BIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHuE W (yHKUHH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyIsPHOTO PETHUKYJIyMa.
Mexanusm nanpasnenus 6eaxos ¢ I1IC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3



KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHyJsIpHBIN)  DHAOIIA3MATHYECKHIM
petuxkynyMm. CekperopHas ¢pyHKius anmnapata [onbmku. Moougurkayus benkos 6
annapame [onvoxcu. Copmuposxka 6enxkoe 6 annapame [ onvOxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonn pactutenbHbIX Ki1eToK. Knerounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMABI  KIJIETKH:  MHTOXOHJAPHUM,  ILJIACTHJBIL.
Ilpoucxoorcoenue mumoxonoputi u niacmuo. Cumouoecenes (K.C. Mepeocrkosckui,
JI. Mapeynuc). Ctpoenue W (QyHKUMHM MHUTOXOHJpUM U rmuiactul. [lepBuunsie,
BTOPUYHBIE M  CJOXHBIE  IUIACTUAB  (DOTOCHUHTE3UPYIOMIMX  IYKApHOT.
XJI0pOIUIaCThI, XpOMOILIACTBI, JIEMKOIIACTHI BBICIIMX PACTEHH.

HememOpanusie opranouabl kiaetku CtpoeHue v (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUJ0B KJIETKHU. PuGocomsr. IIpomesicymounvie Quramenmai.
MukpodunameHTsl. AKkmunogvle Mukpoguiamenmol. MBIIIEUHbIE  KIIETKU.
Axmunogvle KOMnoOHenmbvl Hemblueunvlx Kiemok. MukporpyOouku. Kierounsrit
ueHtp. CTpoeHue W JBUKEHHE JKIYTUKOB U pecHHYEK. MUKpOTpyOOUKH
mutorasmel. Llentpuons. benku, accoyuuposannvie ¢ MuxpoguiameHmamu u
muxpompyodoukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XpOMATUH, KapUOILIa3Ma, AJIPBIILIKH, UX CTPOCHHUE U
bynkuuu. Snepublii OenkoBbId MaTpukc. lIpocTpaHCTBEHHOE pacmoOKEHHE
XpOMOCOM B HUHTEp(pa3HOM siape. Iyxpomamun u 2eemepoxpomamun. benku
XpOMaTUHA — TUCTOHBL. J{uHamuka s0epHol 000104Kku 6 mumo3se. AoepHviii
Mpancnopm.

Kinierounble BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTuTeIbHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

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

Tabmuter 1 cxembl: «CTpoeHHE SyKApUOTHUECKOW KIETKM», «CTpoeHme
JKUBOTHOW  KJETKW», «CTpoeHHe  pacTUTENbHOM  KieTkn», «CtpoeHue
MHUTOXOHAPUMNY», «Anpo», «CTpoeHne NpOKapUOTHIECKON KIIETKN.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHMKpPOIIpenaparbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopnass pabGora «I3yuyeHne CTpPOEHUA KIETOK Pa3JIMYHBIX
OpTraHU3MOB).

IIpakTnueckas padora «l3yueHrue cBOMCTB KJICTOYHON MEMOpaHbI».

JlabopaTopnass padora «JVcciaegoBaHue IIa3mMoJiM3a W JIEIUIA3MOJIM3A B
PACTUTENbHBIX KIETKaX».

IIpakTnueckass  paGora  «l3ydyeHwe  [BWKEHUS  LUTOIUIA3Mbl B
PACTUTENbHBIX KIETKaX».

Tema 6. O0OMeH BellecTB M NMpeBpAallleHNe JHEPTUHU B KJIETKe

AccuMumSIIUs ¥ JUCCUMMIISIINS — JIBE CTOPOHBI MeTabon3Ma. Turbl oOMeHa
BEILIECTB: aBTOTPO(HBIM W rerepoTpodHBIM. YyacTue KuUCIOpojJa B OOMEHHBIX
npoleccax. OJHepreTMueckoe ooOecrnieueHue kieTtku: npespaiienue AT B
OoOMEHHBIX Tporeccax. DOepMEHTAaTUBHBIA XapakTep peakiuid KJIETOYHOTO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXaHHU3M JICHCTBUSI.



Kodepmentsl. Otnuunst pepMEHTOB OT HEOPTraHUYECKUX KaTain3aTopoB. benku-
aKTUBATOPHI M OCIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peaxuii OT pa3IuIHbIX (PAKTOPOB.

[lepBUuHBIA CHHTE3 OpPraHMYECKHX BEHIECTB B KiIETKe. POTOCHHTES.
AHOKcucenHbIl U OKcueeHHvlll omocunmes y oaxkmepuii. Ceemocoouparoujue
nUSMeHmbl U NUSMEHMbl PeakyuoHHo20 yenmpa. Poib XJI0poIUIacToB B MpOLECcCce
dotocunreza. CBetoBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munul
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BnusHue pa3nuuHbIX (aKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHEe (DOTOCUHTE3A.

XeMOCHHTE3. PaznooGpasue OpraHU3MOB-XEMOCUHTETHUKOB:
HUTpUGUIIUPYIOIIHE OaKTepuu, >KeIe300aKkTepuu, cepoOaKTepuu, BOIOPOJHBIE
OakTepun. 3HaYCHUE XEeMOCHUHTE3a.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUS U UX
WCIIOJIb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIE3HEM.

AspoOHBbIe OPraHU3MBI. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTtenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILICIICHUE TIIOKO3HI.

buonornueckoe oOKuCIEHUE, WA KIETOYHOE JIbIXaHUE. Posib MUTOXOHAPUN B
npoleccax onojgornyeckoro okuciaeHus. Lluknuueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. DHepeuss membpanHoco epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaswi. llpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepes aHa3pOoOHBIM. DPPEKTUBHOCTH SHEPTETUUECKOTO0 OOMEHa.

JdeMoHCcTpanuu

[Toptpersi: k. Ilpuctnu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Onrensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxeMbl: «DOTOCHHTE3Y», « IHEPreTHICCKH 00MeH», «bHoCcHHTEe3
oenka», «Ctpoenue pepMeHTay, « XeMOCHHTESY.

OOopynoBaHue: CBETOBOMl MHUKPOCKOI, 00OpYIOBaHHUE Jis MPUTOTOBJIEHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «lI3ydeHue  KATAWIMTUYECKONM  AKTHUBHOCTH
(dhepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabGopaTopnasi pabora «M3ydenue (epMEHTATUBHOIO paCIHICIIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnas paGora «CpaBHeHUE mpoleccoB  (POTOCHMHTE3a U
XEMOCHUHTE3a.

JlaGopaTopHasi padora «CpaBHEHHE MPOIECCOB OPOKECHUS U JbIXAHH.

Tema 7. Haciiencrsennasi uHGopmManus U peaju3anus eé B KIeTKe

Peakuun MatpuyHoro cuuresa. [[pyHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cuHTe3a. Peanusanus HaciencTBeHHON nHpopmanuu. ['eHeTnueckuii
KOJX, €ro cBoucrBa. TpaHckpunuusa — wmarpuusblid cuHTe3 PHK. Ilpunnumnsr
TPAHCKPUIILMHU: KOMILJIEMEHTAPHOCTh, AHTUIAPAILIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue
PHK.



Tpancnsnus u e€ sranbl. Yyactue TpancnopTHeix PHK B OuocunTese 6ernka.
YcnoBus OuocuuTeza Oenka. KoawpoBanume amuuHOkucioT. Poms pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasnenusi 0 cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepoHa (®. XKako0b, K. Mano). Mozrexynaprvie mexanuzmvl SKCHpeccuu 2eHo8 )
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2eHog. Perynsuus oOMEHHBIX
npolieccoB B kieTke. Kietounslit romeocras.

Bupychl — HeksleTouHble (OPMBI JKU3HU U 00NUraTHbie napa3uthl. CTpoeHue
MPOCTBHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusHeHuvill yuki
JIHK-cooepocawux supycos, PHK-cooepyxcawux eupycos, obaxmepuogpacos.
Obpamuas mpanHcKpunyus, pesepmasa, UHmezpasda.

BupycHbie 3a0oneBanusi yenoBeka, >kuBOTHBIX, pacTeHuii. CIINI, COVID-
19, conmanbHbIE U MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u amanuz oonvuux maccueos («bigdatay)
CMPYKMYpHuIX Ouonocuyeckux oantvlx. Hanomexnonozuu ¢ buonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eaxos. Cnocodovl 0ocmasKu ieKapcms.

JdemoHcTpanuu

IToptpetsrl: H. K. Konbuos, . Y. IBaHOBCKUI.

Tabmuiel u cxembl: «buocunrtes Oenka», «['enernueckuit koa», «Bupycoiy,
«baktepuodarm.

IIpakTnueckas padora «Co3naHnue MOIEIIA BUPYCA.

Tema 8. ZKn3sHeHHBIH UK KJIETKH

Knerounsléi 1ukin, ero mnepuoabl W peryisiuusa. Wutepdaza u  Mutos.
Oco0OeHHOCTH TIpoIlecCcOoB, MpoTeKarmux B uHTep(daze. [loaroToBka KIETKH K
nenenuto.  Ilpecunrtetnyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHM U
MOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) IEpUOIbl UHTEP(]A3bI.

Martpuunbiit cunre3 JAHK — permmukanusa. [lpuanmner permmmkanun /IHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, aAHTUNAPAIIEIHLHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TeromMepaza. XpPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTun. JUIiouaHeld u
rarionIHBIA ~ HAObOphl  XpoMocoM. ['oMonornunbie xpomocoMmbl. [losoBbIE
XPOMOCOMBI.

Henenne xnetkn — wmuto3. CTaguu MUTO3a W NPOUCXOISAIIME B HHUX

npoueccel. Tunbl Muto3a. KapuokuHe3 u nurokuHe3. buonornueckoe 3HaueHue
MHUTO3a.

Perynsamust mutoTnueckoro mukia kieTkd. [Iporpammupyemasi KieTO4Has
e — armonTo3.

Knerounoe siapo, XpomMocoMbl, (QYHKIIMOHAJIbHASI TEHOMUKA. Mexanusmuol
npoaughepayuu, oughghepenyuposku, cmapenus u cubenu kKiemox. «l{ugpposas
KliemKkay» — buoungopmamuyeckue mMooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanuu



Tabmumer 1 cxembl: «OKU3HEHHBIM MUK KIEeTKH», «Muros», «CtpoeHue
xpomocomy, «Pemmukanus JTHK».

ObopynoBaHue: CBETOBO MUKPOCKOI, MUKpoOIIpenapaTsl: « MUTO3 B KJIETKax
KOpELIKA JIyKa».

JlaGopaTropnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKPOIIPETIapaTaxy.

JlaGopaTopHnasi pabora «HabnroeHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpenapaTax ).

Tema 9. Ctpoenne u yHKIIUU OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OnHOKIIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOEGHHS U JKHU3HENEATENBHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakTtepuu, apxeuw, OJHOKJIETOYHBbIE TpPUOBI, OJHOKJIETOUHBIE
BOJOPOCIH, APyryue NpoTUCThl. KOJIOHHAIbHBIE OPTAHU3MBI.

B3anMocCBsA3p 4YacTe MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpraHnsM Kak eauHoe 1enoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEH: o0Opa3oBaTelibHAs,
MOKPOBHAs, MPOBOJASIIAs, OCHOBHas, MexaHudeckasd. OCOOEHHOCTH CTpOEHUS,
GyHKUMN U paclofioKEeHHs TKAaHEH B opraHax pacTeHUM.

TkaHW XKMBOTHBIX M 4YEJOBEKA. THIIBI KMBOTHBIX TKAHEU: SMUTEIHAIbHAS,
COCJIMHUTENbHAS, MbIllIeyHasi, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PAcCIIONIOKEHUS TKAHEN B OpraHax *XUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T'€HEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPIraHOB KMBOTHBIX U yenoBeka. DyHKIMU OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3zMoB. Kapkac pacteHuil. CKeseTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX XMBOTHBIX. HapyxHbli M BHyTpeHHUW ckener. CTpoeHue u
THUIBI COEAUHEHUS KOCTEN.

JIBrokeHue  OpraHm3MoB.  J[BH>KeHHME  OJHOKJIETOYHBIX  OPTraHU3MOB:
amMEOOUTHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOIOKJIETOYHBIX PACTEHUM:
TPONM3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pednekc. CkeneTHbie MBIIILBI M UX padoTa.

IIutanme opranusmoB. [loryomenne BOAbI, YIJIEKUCIOIO Ta3a W
MUHEPAJIbHBIX BELIECTB pacTeHUsIMU. [IuTaHue KMBOTHBIX. BHYyTpuIOI0CTHOE M
BHYTPUKIIETOYHOE TNUIIEBapeHue. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
[UIIEBAPUTENILHOTO TpakTta. [lumesapurenvHble kenesbl. llumeBapurenbHas
CHUCTEMA YEeJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue »xuBoTHbIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixanue. JlpIXxaTenbHasi IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J[pIxaHne MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOMOHHOE  YCIOKHEHUE CTPOCHUSA JIETKUX IMO3BOHOYHBIX IKHUBOTHBIX.
[pixarenbHas cucTeMa YeaoBeKa. MEXaHW3M BEHTWIALMM JETKUX y MTHUL U
MJIEKOTUTaromuX. Perysiius npixanus. JlpixareabHble 00bEMBI.



TpaHcopT BELIECTB y OPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopr BemecTB y KuUBOTHbIX. KpoBeHocHas cucrema M €€ Oprassbl.
KpoBeHocHass cucTemMa TO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOJIOLHUOHHBIE
YCIIOXKHEHUSI CTPOCHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepla U €€ peryJisius.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Beiaenenwe y
KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbel BblaeneHusd. PuiabTpanus,
CeKpelusi 1 00paTHOE BCAChIBAaHUE KaK MEXaHU3MbI paOOThl OPraHOB BbIJCICHHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOW M BBIIEIUTEIBHONW cucTeMamMu. Briienenue y
MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHUpPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MoB. 3aluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl
OakTepwii M WUCTHI MPOCTEHINMMX. 3anuTa Yy MHOTOKJIETOYHBIX PACTCHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3a1UThl. DUTOHIUABI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX HpPOU3BOIHBIE.
3ammTa opranu3zMa ot OosnesHeil. IMMmyHHas cuctema 4yenoBeka. KieTouHblii u
TYMOPaJIbHBIA MUMMYHHUTET. BpoXn€HHbIH H NpuoOpeTEéHHBIN creunduueckuit
UMMyHUTET. Teopus KiIoHaJIbHO-cenekTuBHOro ummynurera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHU3MOB. Polib BpOXKIAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Pazmpaxxumocte u©  perymsuuss |y OpraHusMoB. Pasapaxumocts y
OJHOKJICTOYHBIX OpraHu3MoB. Takcucel. Paszapaxxumocts u  peryisuus y
pacteHuid. PocToBbIE BelecTBa U UX 3HAYEHHUE.

HepBHast cucrema u peduieKTOopHas peryisiuus y >KMBOTHBIX. HepBHas
cUCTEMA M €€ OTAEJIbl. DBOIIOLUOHHOE YCIOKHEHNUE CTPOECHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pedrnexc u
pednekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIEKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKene3pl HHOOKPMHHOW CHUCTEMBI M HUX TOPMOHBL JleliCTBHE TOPMOHOB.
B3auMocCBsI3p HEpBHOW M SHIOKPUHHOM cucteM. [umnotaiamo-runodusapHas
cucTema.

JdeMoHCcTpanuu

[Toptper: U. I1. I1aBnos.

TaGauubr u cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHbIE
Bojopociny, «bakrepun», «llpocteiimme», «OpraHbl LBETKOBBIX pPACTEHUN»,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHm pacrenuit», «KopHeBbie cuctembl», «CTpoeHue cTebis»,
«CTpoeHre JNHCTOBOM IUIACTUHKWY, «TKaHU JKUBOTHBIX», «CKEIET YelIOBEKay,
«I[ImmeBapurenpHass cucreMa», «KpoBeHOCHass cucreMa», «JlpIxarenpHas
CHUCTEMAY, «HepBHass  cucremay, «Koxay, «MpIlieyHasi ~ CUCTEMay,
«BpraenurenbHas cucrteMa», «OHIAOKpPUHHAA cucrema», «CTpOeHWE MBIIIIbDY,
«MAmmyHnurer»,  «KumeyHomonoctHele», «CxeMa  NHUTaHUS  PACTEHUN»,



«KpoBEHOCHbIE CHCTEMBI TO3BOHOYHBIX IKUBOTHBIX», «CTpO€HHE THUIPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue AO0KIeBOro uepBs», «HepBHas
cucreMa peio», «HepBHas cucrema gsarymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBuas  cucrema  ntuny», «HepBHas — cuctema
MIeKonuTaromux», « HepBHas cucrema uenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenaparbl OJIHOKJIETOYHBIX
OpraHU3MOB, MUKpPONpENapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXKMX, >KHBBIE IK3EMIUISIPhl KOMHATHBIX PAaCTeHHM, repoapuu
pacTEHHMIl pa3HBIX OTHEJIOB, BJIAXHBIE TMPENApPaThl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
000pyI0BaHUE TSI IEMOHCTPALIUU TOYBEHHOTO M BO3/YIIIHOTO MUTAHUS PACTCHUH,
pacuierieHrs KpaxMaia u OeJIKOB Mo/l AeiicTBUeM (pepMEeHTOB, 000pyI0BaHUE IS
JIEMOHCTPALIUK OMBITOB MO U3MEPEHUIO KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTeJIbHBIX JBUKEHUH, MOJIEJIA TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHeW pacTeHUI.

JlaGoparopHasi padora «/3yueHue TKaHEN )KUBOTHBIX).

JlaGoparTopHasi pabora «/3yueHrue opraHoB LIBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0Oecronoro  pa3MHOMXEHHUS:  IOYKOBAaHUE,  CHOPYJISIUS,
dbparmeHraiys, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkenue. llonoBbie KieTkw, wiu ramerel. Meho3. Craguu
Mmeno3a. [losenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuit cMbIcCi
M€Ho3a W IIOJIOBOTO Tpolecca. Melo3 W ero MecTto B KW3HCHHOM LHKIIC
OpraHU3MOB.

IIpenzapoasiieBoe pazputue. ['aMmeTorenes y ;kMBOTHbBIX. 110710BBIE KENE3BI.
OOpazoBanue 1 pa3BUTHE MOJOBBIX KIeTOK. CriepmaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe U AMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. (CrocoObl
OIUTIOIOTBOPEHUS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O pPa3BUTUU OPraHU3MOB. Mopgoeenes — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopghocenos u moodenu mopghoceneza. Craaum >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jjsarymku). Jpobrmenume. Tumbsl  1poOseHUs.
Jlemepmunuposannoe u HedepmunuposanHoe Opobnenue. bracmyna, munwi
onacmyn. OCOOCHHOCTH JIPOOJICHHS MIICKOIUTAIONINX. 3apOJbIIIEBhIC JTUCTKH
(ractpynsiuus). 3akiiajika OpraHOB U TKaHEW U3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOUIErocs 3apojbliia (3MOpUOHAIbHAS HMHAYKIHUA).
3akiagka TUIaHA CTPOCHUS KUBOTHOTO KAk pe3ysibTaT HUEpPapXUUECKUX
B3aUMOJICUCTBUII T€HOB. BrnusHue Ha 3MOpPUOHANIBHOE pa3BUTUE PaA3IUYHBIX
(haKTOPOB OKPYKAIOIIECH CPE/Ibl.

Poct u pasButue x)uBOTHBIX. [locTomOpuonanbHblli nepuoa. Ilpsmoe wu
Henpsimoe pas3BuTue. PaszButne ¢ mMeramopdo3oM 'y O€CrnO3BOHOYHBIX H



[MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYECKOE€ 3HAYEHHE MPSIMOIO0 U HENPAMOTO
pPa3BUTHSA, UX PACIPOCTPAHEHUE B MPUPOAE. THUIbI pocTa XKUBOTHBIX. DaKTOPBI
PETYISIUU POCTA JKUBOTHBIX M YenoBeka. CTaauu MOCTAIMOPHUOHAIIEHOTO Pa3BUTHS
y KUBOTHBIX U 4esnoBeka. [leprobl onToreHesa yenoBeka. CTapeHne U CMEpPTh KaK
OMOJIOTMYECKHE MTPOLIECCHI.

Pa3smHoxxenne u pa3Butue pacteHuil. ['amerodpur u cnopodut. Meiio3 B
KU3HEHHOM IHMKJe pacteHuidl. OOpa3oBaHue cHop B Mpoliecce Meio3sa.
I'ametrorene3 y pacreHuid. OTJIOAOTBOPEHUE W Pa3BUTHUE PACTUTEIIBHBIX
opraHu3MoB. J[BoiiHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJIsAluyd OHTOIEHE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

IToptpetsl: C. I'. HaBammun, X. [lInemaH.

Tabmumer 1 cxembl: «BereraruBHoe pa3MHOXeHHE», «Twmbl Oecroiaoro
pasMHOXEHUD», «Pa3MHOXEHUE XJIaMHIOMOHaAb», «Pa3MHOXEHHE 3BIIIECHBIY,
«Pa3MHO)eHue TuapsDy, «Menosy, «XpoMocoMsly, «l'amerorenes», «CTpoeHue
AMIEKIETKH U criepMaTo3ousia», «OCHOBHBIE CTaauU OHTOreHeza», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capaHumy,
«Pa3Butne nArymku», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI,
«CtpoeHne ceMsaH OJHOAOJIbHBIX U ABYIOJIBHBIX PACTCHUW, « KU3HEHHBIN UK
MOPCKOW  KamycTbl», <« KH3HEHHBIM 1UKI MXa», <« KHU3HEHHBIH LMK
MarnopOTHUKA», «JKM3HEHHBIN UKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK H
CIIEpMATO30U10B, MOJAENb «L{UKI pa3BUTHS JIATYIIKID.

JlaGopaTopHasi padora «3yueHue CTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpPOITpENapaTax».

IIpakTnueckas padora «BpIABICHME NPU3HAKOB CXOJCTBA 3aPOJBIIIECH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHass padora «CTpoeHHE OpPraHoB PA3MHOXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTHM W HM3MEHYMBOCTH
OPraHu3MoB

Hcropust cTaHOBJIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paborter T
Menpgens, I'. ne ®pusza, T. Moprana. Pojib OT€4ECTBEHHBIX YUYEHBIX B PAa3BUTUHU
renetuku. Pa6oter H. K. KonsiioBa, H. Y. BaBmiioBa, A. H. benosepckoro, I'. 1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeena-Pecopckoro.

OCHOBHbIE TEHETUYECKHUE MOHATUS U CUMBOJIbL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTa, YUCTAS JIMHUS, TUOPHUIBI, TCHOTHUTI, (DEHOTHII.
OCHOBHBIE ~ METOJABl  TCHETHKU:  TUOPUIOJOTUYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHI.

JdemoHcTpanuu



IToptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiiel u cxeMbl: «MeTobl TeHeTUKNY, «CXEMbI CKPEIIUBAHUS.

JlaGopaTtopnass padora «Jlpo3odpuna Kak OOBEKT T'E€HETUUYECKUX
HUCCJICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaenss — 3aKoH
eAMHO00pa3us THOPUIOB MepBOTo nokoiaeHus. [IpaBuino nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUICHHs] MPU3HAKOB. LIUTOIOrMYEeCKHE OCHOBBI
MOHOTHOPHIHOTO CKpeluBanus. [ unoresa 4ucToThl ramer.

Ananuzupytoiee ckpemuBanue. [[poMekyTouHbI XapakTep HAcJIeIOBAHMUS.
Pacmiennenre npu3HakoB [Py HEMOJIHOM JOMUHUPOBAHUH.

JlurubOpuaHoe ckpemuBanne. TpeTuil 3akoH MeHiens — 3aK0H HE3aBHCHUMOTO
HACJICIOBaHMWS ~ TpPHW3HAKOB.  [luTomornueckwe  OCHOBBI  JTUTHOPHUIHOTO
CKpEILIMBAHUSL.

CuennienHoe HaciienoBaHue npusHakoB. Padotel T. Moprana. CuenseHHoe
HACJIEIOBAHUE T'C€HOB, HAPYIICHUE CLEIUICHUS MEXAY TIE€HamMu. XPOMOCOMHas
TE€OpHUsI HACTEICTBEHHOCTH.

I'enernka nmosa. XpoMOCOMHBIN MEXaHU3M OIPEACIICHUA MMoJia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBI M TeTeporaMeTHbId moi. ['eHeTmyeckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue Mpu3HaKkoB, CLIETVIEHHBIX C ITOJIOM.

I'enotu kak nenoctHas cucrtema. [IenoTponus — MHOKECTBEHHOE JICMCTBUE
reHa. MHOXECTBEHHbIM ajenu3M. B3auMOJIelCTBHE HEAUICNIbHBIX T'€HOB.
Kommnementapuocts. Dnuctas. [lonumepus.

I'eHeTHUeCKUIT KOHTPOJIb PAa3BUTUS PACTEHUW, JKMBOTHBIX M YEJIOBEKa, a
TakKe (PU3NOJIOTUYECKUX TPOIECCOB, TMOBEICHUS W KOTHUTHUBHBIX (DYHKITUH.
['eHeTnyeckre MeXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO3SIMH
— Tapa3uT» U «XO35IMH — MHUKpOOHMOM». ['eHeThueckue acreKkThl KOHTPOJs U
M3MEHEHUs HaCJIeACTBEHHONW HH(OpMAIUHU B MOKOJICHUSIX KIETOK U OPTaHU3MOB.

JemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuier u cxemsl: «IlepBeiii U BTOpoi 3akoHBl Menaens», « TpeTuii 3akoH
MeHnnens», «AHanuM3UpyOLIEe CKpeluBaHue», «HemnomHoe AOMUHUPOBAHUEY,
«CueryieHHOE Hacle/IoBaHuEe MPU3HAKOB Yy Jpo30omibl», «l'eHeTuka Tmoiay,
«Kapuotunn uenoBeka», «Kapuotun gpozodunby, «Kapuotunm nruiby,
«MHOX€eCTBEHHBIN ajjIennu3M», « B3auMoaeiCTBUE T€HOBY.

O6opynoBanue: MOAENb JJs JIEMOHCTpAIlMM 3aKOHOB €IUHOO0Opa3us
rHOpUIOB TIEPBOTO TIOKOJICHHWSI M PACIICIJICHUS TPU3HAKOB, MOJETb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS MPU3HAKOB, MOJAEIb A
JIEMOHCTpAllUM CILEIJICHHOTO HACIEIOBAHUSA MPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «po3zodumnay.



IIpakTnueckas padora «/3ydyeHuwe pe3yiabTaTOB MOHOTHOPHIHOTO
CKpEIIMBAHUSA y IPO30DUITBD».

IIpakTuyeckas  padora  «/3yueHue  pe3yiabTaTOB  AUTHOPUIHOTO
CKpEILIMBaHUs y APO30(PUIB».

Tema 13. 3aK0HOMEPHOCTH U3MEHUYHBOCTH

B3aumopeiictBue reHoTHIAa W cpelabl npu  (PopMHUpOBaHUM (PEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KaueCcTBEHHbICE U KOJIMYECTBEHHbIC MPU3HAKHU. Buibl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIEC/ICTBEHHASI.

MopaudukanuonHas u3MeHUYUBOCThb. Ponb cpeasl B (opmMupoBaHuUH
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMma peakiuu npusHaka. BapuanuoHHBIM
psin u BapuanmonHas kpubas (B. Moranncen). CpoiicTBa MOAM(UKAIIMOHHON
W3MEHYHUBOCTH.

['eHoTHIIMYECKAsT U3MEHUUBOCTh. CBOMCTBA FT€HOTUIIUYECKON M3MEHYMUBOCTH.
Buabl reHOTUNTMYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTAIl[AOHHAS.

KomOunnaTuBHass M3MEHYMBOCTH. Mel03 M TMOJOBOM MPOILIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTHU B CO3IaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax 0JTHOro BUA.

MyTanroHHass W3MEHYMBOCTb. BUIBl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUPOBAHHBIE MyTaluu. SaepHele U
nUToIuIa3MaTuyeckue myrtanuv. CoMaTHyeCcKrMe W TOJOBble MyTanuu. [IpuunHbI
BO3HUKHOBEHUA MyTanuil. MyTareHsl M HX BIHSHUE Ha OPraHU3MBbL.
3aKOHOMEpPHOCTM MYTAlMOHHOTO TIpoliecca. 3aKOH T'OMOJIOTMYECKHX PSAOB B
HacienctBeHHoi u3MenuunBoctu (H.M. BaBunoB). BuesinepHas M3aMEHUMBOCTh H
HACJIEICTBEHHOCTb.

Onueenemuxa U dNUSEHOMUKA, PONb INUSEHEMUYECKUX (OaxKkmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCcTpanumn

IToptpersr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuiet u  cxembl: «Buasl  u3MeHunBoCTHY», «MoaudukarmoHHas
U3MEHYHUBOCTEY, «KomMmOnHaTnBHAsS U3MEHYUBOCTEY, «Merio3y,
«OnnonoTBopeHuey, «l'eHeTndeckre 3a00ieBaHus YeloBeKay, « BUabl MyTaluii.

OGopynoBaHuE: JXKHBbIE M TepOapHbIC IK3EMIUISIPhl KOMHATHBIX PACTCHUH,
puCyHKH ((poTorpadum) >KUBOTHBIX C PA3IUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEMN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapuallMOHHOTO psga U
BAPUALIMOHHOU KPUBOM».

IpakTuueckas padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eneTnka 4esioBeka

Kapuorun uvenoBeka. MexayHapoaHas mporpaMma HCCIEIOBAHUS T€HOMA
YyelaoBeKa.  MeToabl  M3yYEeHHMSI TEHETUKHA  4YEJIOBEKA:  T'E€HEAIOTMYECKHUM,
OM3HEIOBEIN, UTOTCHECTUYECKHUM, MOMYJIIHUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKUIA. CoBpeMeHHOe ONPEAECICHNE F€HOTHUIA!



MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
ITI1P-ananu3a. HacnencTBeHHbIe 3a00IeBaHus YeoBeKa. | €eHHbIE M XpOMOCOMHEBIE
Oone3Hu 4YenoBeka. bolie3HW ¢ HACIENCTBEHHOM MPEApacloIOKEHHOCTHIO.
3HaYCHUE MEAULUHCKOW T€HETUKHA B MPEAOTBPALICHUU U JICUEHUH T€HETHUYECKHUX
3a007eBaHUi 4YesioBeka. MeauKo-reHeTHYeCcKoe KOHCYJbTHUpoBaHue. CTBOJIOBbBIE
KJIeTKH. [[OHATHE «T€HETHYECKOro rpy3a». DTUUYECKUE aCIEKThl UCCIEIOBAHUN B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue ¢GakTOpbl TOBBIIICHHONW YYBCTBUTEIBHOCTH YEJOBEKa K
bu3HYecKOMy U XMMHUUYECKOMY 3arpsi3HEHUIO OKpYsKarolie cpeapl. ['eHeTnyeckas
MPEAPACTIOIOKEHHOCTD YEJI0BEKA K MAaTOJIOTHUSIM.

JdeMoHCcTpanuu

Tabnuuer u cxembl: «Kapuotun uenoBeka», «MeToabl W3YUYEHUSI TEHETHUKU
yesoBekay, «I 'eHeTnueckue 3a007I€BaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cesntekunsi OpraHu3sMoB

JlomecTukanusa # CeNeKUUsA. 3apOKICHHE CENEKIMM M JIOMECTHKALHUH.
VYuenue H. W. BaBunoBa o I[leHTpax MNPOUCXOXKJICHUSI U MHOTrooOpasus
KYJIbTYPHBIX pacTeHUil. Ponb cenekiuu B CO3JaHUM COPTOB PACTEHHU W MOPOJ
KUBOTHbIX. CopT, mOpoaa, IITaMM. 3aKOH TOMOJIOTHYECKHX pSJIOB B
HacleaCcTBeHHOM wu3mMeHunBoctd H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOM paboThI.

Metoasl ceneKIuoHHOM paboThl. MckyccTBeHHBIH OTOOpP: MACCOBBIM U
VHAUBUYaJIbHBIN. DTarbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnwiTanue
npousBoAuTENed 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHnoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HNcKkycCTBEHHBIM ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOM  pabOThI.
PagnanmoHHBI 1 XUMAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUWd y KyJIbTYpPHBIX
dbopm opranu3zmMoB. HMcmosib30BaHHE TE€HOMHOTO PEIAKTUPOBAHUS U METOOB
pexoMOuHaHTHBIX JIHK 111 monydeHns uCXoHOro MaTtepuaa Jijisi CEJIEKIUU.

[Tomyuyenue TMOJIUILION/IOB. BuyTtpuBuaoBas ruopuIn3aIus.
bnu3kopoACcTBEHHOE — CKpelniuBaHWe, Wid  WHOpuauHTr.  HeponactBeHHOe
CKpelrBaHue, Wik ayropuauHr. ['erepo3uc u ero mpuuunbl. Vcnosib3oBaHue
rerepo3uca B cenekiuu. Otnanéunas rubOpuauzanus. [Ipeogonenue Oecrutoaus
MEXBUJIOBBIX TUOPUAOB. JlOCTHMXKEHUS CEJIEKIMM PpACTEHUH U KUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHre U U3y4YeHUE F'eHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKAX PpOAMYEH IS CO3JaHMs  HOBBIX COPTOB H  THOPHUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpaumenue u  ynpaeieHue
2eHemuUYeCKUMU pecypcamu CelbCKOXO3AUCTNEEHHBIX U NPOMbBICIOBbIX HCUBOMHDBIX
8 YeAX YIYYULeHUSl CYUWeCmBYIOWUX U CO30aHUsL HOBbIX NOPOO, JTUHULL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMeHeHUuem COBPEMEHHBIX Memo008 HAYUHbIX UCCAe008aHUl,
nepeodosuvix uoeti U nepcneKmueHbIX MmexHoI02UlL.

JemoHcTpanuu



IToptpers: H. U. Basunos, . B. Muuypun, I'. [I. Kapneuenxo, II. II.
Jlykesanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuter 1 cxembl: «L[eHTpBI MPOUCXOKACHUS U MHOTO0Opa3Hs KyIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metonpl cenekiumny, «Otnanéunas rudbpuauzanusy», «MyTtaresesy.

JlaGoparopHasi padora «l3ydeHue copToB KyJbTYPHBIX PACTCHUN U TOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3yueHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

IKekypeusi «OCHOBHbIE METOIBl U JIOCTHXKEHHSI CEJIEKI[MM PACTEHH U
KUBOTHBIX (Ha CEJIEKLINOHHYO CTaHLHIO, IIJIEMEHHYIO bepmy,
COPTOMCTIBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO35AWCTBO, B J1AOOPATOPHUIO
arpOyHUBEPCHUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BuorexHo/10rus U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, HWCTHOJIB3YEeMbIE B OHOTEXHOJOTHHM, — KJICTOYHBIE M TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 150: XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHrne, TMOJIyYeHUE KHUCIOMOJIOYHBIX  MPOAYKTOB,
BUHOAenne. Mukpoouonornyeckuii cuHTe3. OOBEKTBl MHUKPOOHOIOTHYECKUX
texHosorui. [Ipon3BoaCcTBO O€/ika, aMUHOKHUCIIOT U BATAMUHOB.

Co3naHue TEXHOJIOTHM M MHCTPYMEHTOB LI€JICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJIbIO MOJTYyYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAIOIIHUECS B MPUPOIe OMOCUHTETHUECKHUE MY TH.

Knerounass unxeHepuss. MeToapl KyJbTYpbl KJIE€TOK M TKAHEH PACTEHUU U
KUBOTHBIX. Kpuobanku. Comartudeckass TruOpUIM3AIUMs U COMATHYECKHM
sMOpuorenes3. lcnonb3oBaHuEe TaruiOWJAOB B CEJICKIMU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKOHCTpyKIus
ANIEKIETOK U KIOHUPOBAHHUE JKUBOTHBIX. MeETOJ TpaHCIUIAHTAllUK SIEP KJIETOK.
Texnonoeuu  0300poénenus, KYbMUGUpPO8aAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KVIbMYP.

XpoMOCOMHass W TeHHasg HWHXKeHepus. VCKyCCTBEHHBIM CHHTE3 I'€HAa W
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Cozoanue mpanceenuvix opeanuzmos.
JocTmxkeHns HW  NEpPCHEKTHBBI  XPOMOCOMHOM M TEHHOM  MHKEHEPUHU.
DKOJIOTUYECKHUE U ITUYECKUE TPOOIeMbl TEHHOM MHXKEHEPUH.

Menuuunackue 6uorexnonoruu. [locrrenomuas mudposas meaununaa. [THP-
JMarHoCcTUKa. MeTaOoJIOMHBIM aHaJIW3, TEHOIICHTPUYCCKHM aHajIu3 MpoTeoMa
YEeJIO0BEKa Ul OLUEHKHA COCTOSIHHMSL €r0 310pOoBbs. Mcmonb30BaHHWE CTBOJIOBBIX
KIeTOK. TapretHas Tepamusi paka. 3D-Omowmmkenepus mis  pa3pabOTKu
(yHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTHM, CO3[aHUSI KOMIUIEKCHBIX
TKaHEW COYETAaHHWEM TEXHOJOTHI TPEXMEPHOro OMOmpuHTHHTA U ckaddosauura
JUISL PELICHUS 3a7a4 IEPCOHATM3UPOBAHHON MEIUIMHBI.

Co3nanue BEKTOPHBIX BaKIMH C 1EJbI0 OOecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBiieHHE MOJIEKYJISPHBIX MEXaHHU3MOB



dbynkuuonuposanusi PHK-congepkamux BUPYCOB, BBI3BIBAIOIMIUX OCO0O OMACHBIC
3a00J1€BaHUS YEJIOBEKA U KUBOTHBIX.
JleMoHCTpanun
Tabnuiel u cxemsl: «lcronb30BaHUE MUKPOOPTAaHU3MOB B MPOMBIIIJIEHHOM
npou3BoJicTBe», «Kiietounas urmxeHepus», «I'eHHast HHXEHEPUs».
JlaGopaTopHasi padora «3yueHne 00bEKTOB OMOTEXHOJIOTUM.
IIpakTnyeckas padora «llomydyeHre MOTOYHOKUCIBIX TPOTYKTOBY.
Jdkckypeusi  «buoTexHonoruss — BaKHEWIIas MPOU3BOAMUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TIPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:kneHue W pa3sBuTHE IBOJIOLMOHHBIX NPEACTABJCHUN B
omosiorum

OpomononHas Teopusi Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHUS
JnapBuHM3MA. JKU3Hb U Hay4dHas nearenbHoCcTh Y. JlapBuHa.

JIBrKy1Me cuiibl 3BOJIOUKUH BUIOB 110 Y. J[apBHHY (BbICOKas HHTEHCUBHOCTh
pa3MHOXEHUSI OpPraHU3MOB, HAcCJIEJICTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cunTeTnyeckoir Teopun dBommonuu (CTD). HelitpanbHas
teopust sBomtouuu. CoBpeMeHHas HBOJNIONUOHHAs  OuoNorus. 3HayeHue
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdeMoHCcTpanuu

[Toptpersi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. Hapsun, C. C. YerBepukos, 1. U. [lImansraysen, k. Xonaeis, . K.
benses.

Tabmuuer u cxembr: «Cuctema xuBod mpuponsl (mo K. JluaHE!O)»,
«Jlecthuna xuBbIX cymectB (mo Jlamapky)», «Mexanusm (GopMupOBaHHS
MPUCIIOCOOJIEHUIT y pacTeHudl u XKUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapipyTa nyremectsus Y. lapsunay, «Haxonku Y. apBunay, «@opMbl 60pbObI
3a cyuecTtBoBaHue», «llopoabl romy6eit», «MHorooOpa3zue KyJIbTypHBIX (opm
KarmycThl», «[1opoapl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[apBuny)», «Cxema COOTHOIIEHUS JBIXKYIIMX CHJ 3BOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOLNS U €€ Pe3yJibTAThI

[TonyssAnys Kak 3JIEMEHTapHas €IMHULA 3BOJOLHMH. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOro pa3HooOpa3us M CTPYKTypbl Homyisiuil. V3menenue
reHo(oH/a TOMYyJALUA KakK »3JIEMEHTApHOE 3BOJIOIMOHHOE SBJIEHUE. 3aKOH
reHetTuyeckoro pasHoBecus J[xx. Xapau, B. BalinOepra.

DOnemeHTapHbie (HAKTOPHI (IBKYIIUE CHUJIBI) HBOJIONUU. MYyTallMOHHBIN
npouecc. KomOuHaTMBHas U3MEHUYMBOCTh. Jlpeld TeHOB — ciyvaiiHble
HEHaIpaBJ€HHbIE MW3MEHEHMs 4YacToT aienedl B nomyisauuax. OpdexT
ocHoBarenss. Iggexm Oymouinounozo eopaviwika. CHUdMCEHUE 2eHemUYecKo20
pasnoobpaszus: npuyunvl u cieocmeus. llpossenenue aghghexma Opeiigha cenos 6



oonvwiux U manelx  nonyaayuax.  Mwurpamuu.  M3omsaums  momyJsiuii:
reorpadguieckas (IpocTpaHCTBEHHAs ), Ononorudeckas (penpoayKTHBHAS).
EctectBennblii o1O60p — HampaBmsoomuid ¢akrtop 3Bomouud. Dopmbl
€CTECTBEHHOT0  OTOOpa:  JBWXKYIIWWA, CTAaOWJIM3UPYIOIIMNA,  pPa3pbIBAOIIMIMA
(mm3pyntuBHbIi). IlonoBoit 0TOOp. BO3HMKHOBEHME W HBOJIOLUS COLUAIBHOTO
MOBEACHUS )KUBOTHBIX.
[IpucnocoOneHHOCTh  OpraHM3MOB  KaK  pe3yibTaT  MHUKPOIBOJIIOLUU.

Bo3HukHOBeHHE ~— mpucnocoOiIeHud y  opranusMoB.  Apomopdo3bl U
uanoananrauuu. [lpumepsl npucnocobieHuit y opraHu3mMoB: MOp(hOIOrHYecKue,
busnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUeckrue.  OTHOCUTEIBHOCTD

MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kputrepum u CTpykTypa. BumooOpasoBanue Kak pe3ysbTar
MUKpPOAIBOMIOIMHU. M3omsammst — kitoueBoi ¢aktop BumooOpaszoBanms. [lytu wu
CIIOCOOBI BHJI000pa30BaHHUS: ajuIonaTpu4YecKoe (reorpaduueckoe),
CUMIATPUUYECKOE (3K0JIOTHYECKOE), «MTHOBEHHOE (monuIUTIONIU3aIus,
rubpuan3zanus). JJmuTeabHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BoNOIMOHHONW OHWOJOrMKM B pa3padOTKE Hay4YHBIX METOOB
coxpaHeHusi 6mopazHooOpaszusi. MUKpPOIBOJIOMS U KOIBOJIOIHUS MMapa3uTOB U UX
x035¢B. MexaHu3mbl (GOPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTHKAM U CIOCOOBI
O0pBLOBI C HEl.

JdeMoHCcTpanuu

[Toptpetsi: C. C. YeTBepukos, 3. Maiip.

Tabnmuuet 1 cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynmsanunonnas
CTpYKTypa Buaa», «Cxema mposiBiIeHus 3akoHa Xapau—BaitaOepra», «/[Bmwkymime
CWJIBI DBOJIFOIIUNY, «DKOJIOTHYECKAsT W3OS MOMYJISINA CEeBAaHCKON (openny,
«T'eorpadmueckass W3OJSIUS  JTUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llomynsiroHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «Cxema
JIEUCTBUSA €CTECTBEHHOro o0T00pa», «®PopMbl OOpHOBI 3a CYIIECTBOBAHHE,
«nayctpuanbubiii MenaHu3m», «KuBbie uckonaeMbie», «IIokpoBUTEIbCTBEHHAS
OKpacka AKUBOTHBIX», «ITpenynpexaarorias OKpacka YKUBOTHBIX,
«Dusnonornueckre ananrauun», «llpucrnocoOieHHOCTH OpraHu3smMoB M €€
OTHOCHUTENBHOCTBY, «Kputepun Buna», «Bunbl-aBoiHUKN», «CTpyKTypa BUIA B
npupoze», «CrnocoObl BugooOpazoBaHus», «l'eorpadguueckoe BUaA000pa3oBaHUe
TpEX BUIOB JAHMBIIICH», «IDKOJIOTMYECKOE BHUA000pa30BaHUE BUJIOB CHUHHUIDY,
«ITomumnousl pactenuit», «KamyctHo-penednbiii ruopu.

O6opynoBaHue: repOaprun pacTeHUH, KOJUICKIIMK HACEKOMBIX, Uydelia MTHI] U
3BEpeil C MpUMEpamMu pa3IMYHBIX TMPUCIIOCOOJICHUN, Yydeiaa MTUIl U 3BEper
pa3HBIX BHJOB, TepOapum pacTeHUH OMU3KUX BHJOB, OOPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlaGopaTopnasi padora «BrisiBIeHHE HW3MEHUYMBOCTH Y 0CO0€il OJHOTrO
BHUJID.



JlaGopaTtopnass  pa6ora  «lIpucrnocobGieHuss  OpraHM3MOB W HX
OTHOCHTEJIbHAS 11eJIeCO00Pa3ZHOCThY.

JlaGopaTtopnas pabGora «CpaBHEHHE BHIOB MO MOP(HOIOTHUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaonus 1 eé pe3yabTarhbl

Metonpl  M3ydeHHA MaKpO3BOJIONMM. [lameoHTONOrMyecKkue MeTO[bl
uzydeHus: odBoionuu. Ilepexonueie QopMbl U QUIOrE€HETHYECKHE  PSAJIbI
OpraHU3MOB.

buoreorpaduyeckue meTonapl uzydeHus: sBoitouuud. CpaBHeHUE QIIOpHI U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue odbnactu 3emun. Bunbl-
SHIAEMUKHU U PEJUKTHI.

OMOpPHOIOrMYECKHUE U CPAaBHUTEIBHO-MOP(OIOTHUECKUE METObl U3YUYCHHUS
BONIIOLMU. ['€HeTMYeCKMEe MEXaHW3Mbl 3BOJIOLMHM OHTOI€HE3a M IOSIBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTHYHBIE  OpPraHBbIL.
PyaumenTtapHble  opraHbl M araBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMUYECKHE W  MaTeMaTUYEeCKUE  METOJAbl  W3YYEHHUS  HBOJIIOLUU.
['omonoruunsle TeHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (PUIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiia) dBOJOIUU. [Ipunyun cmenvl yHKyull.
HeobOpatuMocTs 3Bomtonnu. AfanTuBHas panuanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIOLIHH.

JdeMoHCcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromep, O. I'ekkens.

Tabmuiel 1 cxeMbl: «DUITOTEHETUYECKUIA P JIOMIAAN», «APXEONTEPUKCH,
«3Bepo3yoObie  smiepe»,  «Creromedansry,  «Punmoduth»y,  «CemMeHHBIC
nanopoTHUkm», «buoreorpaduueckue 30HB 3eMian», «llpeiid KOHTHHEHTOBY,
«Penuktel»y, «HaudanpHple cTaguu SMOPUOHAIBHOIO Pa3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBICE OpraHbl», «PyIMMEHTHI»,
«ATaBU3MB», «XPOMOCOMHBIE HA0Opbl 4YeJIOBEKa M IIMMIIaH3e», «lJIaBHBIE
HaIpaBJIeHUs 3BOIOIUIY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJTIOLIHI.

O6opynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSKA HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

HaydHple THUMOTE3bl NPOUCXOXKICHUS >KM3HM Ha 3emie. AOUOTeHe3 W
naHcrepmus. JloHayyHble IPEICTaBICHUS O 3apPOKACHUU KU3HH (KpPEalMOHHU3M).
['Mnore3a NOCTOSHHOTO CaMO03apOK/JIEHUS )KU3HU U €€ ONPOBEpKEHHE OrnbITamMu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxaenue »xu3HU U aCTPOOUOJIOTUS.

OcHOBHBIE JTallbl HEOPraHU4ECKON 3BOJIIOLIUH. IInanerapHas
(reosoruueckas) JBOJIONUA. XHUMHYECKas DdBOIIONUSA. AOHOICHHBIM CHHTE3
OpraHnYecKux BeuiecTB M3 HeopraHmuyeckux. Ombir C. Mwmmrepa u I'. HOpwu.
OO6pazoBanue mnojauMepoB U3 MoHOMepoB. KoamepBatHas rumnoreza A. .



Omnapwuna, TunoTe3a nepBudHoro OynpoHa J[k. XonneliHa, reHeTHIecKas TuroTe3a
I'. Ménnepa. Pubosumsr (T. Uek) m rumoreza «mmpa PHK» V. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emsmm m meroasl €€ wu3ydeHus. lckomaemble opraHnnudeckue
octarku. ['eoxpoHonoruss u €€ wmeronpl. OTHOCUTENbHAsT M AOCOJIOTHAs
reoXpOHOJIOTHS. [ €0OXpOHOIOrnUecKas Kaia: 0HbL, IPbl, IEPUOLBI, SIIOXH.

Havanpnubie 3Tamnbl OpraHMYecKoM 3BOMIOUMU. [losBIIEHME W BBOIOLUA
NEPBBIX KJIETOK. DBOMIONUS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKN KaK aHAJIOr MEpPBbIX HA 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxneHue 3ykapuoT (CUMOHOreHe3). DBOIOIMOHHOE MPOUCXOKICHHE
BUpPYCOB. [IponcxoxaeHne MHOTOKIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tambl ABOJIOLMU BhICHIUX pacTeHuid. OCHOBHbBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosBiieHME CIIOPOBBIX pPacTEHHW U
3aBoeBanre umMu cymu. CemeHHble pacTeHus. [IponcxoxaeHue NIBETKOBBIX
pacTeHUM.

OCHOBHBIE 3Tallbl 3BOJIOLHMHU KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX
TunoB. IlepBbie XOpaoBbIE )KUBOTHBIE. JKHU3HB B BOJIE. DBOJIOIUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxaeHue MIICKOMUTAOMINX U
ntull. [lpunnun xmroyeBoro apomopdoza. OcBoeHHEe OECrO3BOHOYHBIMU H
MMO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

PasButne ku3HM Ha 3emie MO 3paM U MEepuoAaMm: apxei, MpoTepo3ou,
najgeo30i, Me3030M, KaifHo30i. OOmas XapakTepucThKa KiIuMmaTra H
re0JIOTMYECKUX IporeccoB. llosiBIeHHe M pacuBeT XapaKTEpHBIX OpPraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUE Ha Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAaHHUS — JKOJOTHYECKHE KPHU3UCHI mpouuioro. [IpuunHel n
CJIEICTBUS MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM JKOJOTMYECKUN KPHU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucTteMa opraHudeckoro mupa. [lpuHmunel kinaccuukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpanuu

IToptpetrsl: ®@. Penu, JI. Cnayutanuanu, JI. Ilacrep, 1. . Meunukos, A. .
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumep, I'. FOpu.

Tabmume! u cxembl: «Cxema onbiTa @. Penny, «Cxema ombita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apoKIeHUs kKu3HuW», «Cxema ombita C. Muinepa, ['. FOpwuy,
«JTanbl ~ HEOpPraHWYECKOW  H3Boyouun», «l'eoxpoHosiormyeckas  HIKajiay,
«HavanbHble 3Tanbl OpraHUYecKoil sBomonum», «Cxema 00pa3oBaHUs IYKapUOT
nyTéM cumounoreHesza», «Cucrema XUBOM mpupoab», «CTpoeHHE BUpPYCAY,
«Apomopdo3bl  pacreHuid», «PuUHHOMUTH, «OJHOKIETOYHBIE BOAOPOCINY,
«MHoroxkierounsle Bogopocianw», «Mxu», «llanoporHukn», «l ol0CEMEHHBIE
pacteHus’», «Opranbl LBETKOBBIX pacTeHU», «(Cxema pa3BUTUA KUBOTHOI'O



Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHonomocTHwe,
«IInockue YepBUY, «Ynenucronoruey, «PBI1OBIY, «3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuusy, «Mnekonuraromue», «Pa3Buthe Xu3HU B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON 3pey, «PaszBuTue )kU3HU B
MaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU 3pey, «Pa3zButue ku3HM B
KalHO30MCKOM 3pe», « COBpEMEHHAS] CUCTEMA OPTaHUYECKOTO MUPaAY.

O6opynoBaHue: TepOapuy pacTEHUM pa3IUYHBIX OTACJIOB, KOJUICKIIUU
HACEKOMBIX, BJIAJKHBIC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJUIEKI[UU
UTJIOKOKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl U 3BEpEH,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnas  saGopatopHasi paGora «MoaenupoBaHUE — ONBITOB
Mumiepa—tOpu 1o u3y4eHn0 a0MOT€HHOTO CHUHTE3a OPTraHUYEeCKUX COCTMHEHUN B
MEePBUYHON aTMOchepey.

Jlabopatopnas padora «/3yuyeHWe M ONUCAaHUWE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «M3ydyeHue 0COOCHHOCTEH CTPOCHUSI PACTECHUI
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «/3yueHne ocOOEHHOCTEH CTPOEHUSI TO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3znensl 1 3agaun aHTPONOJIOTUH. METOIbl aHTPONOJIOT U H.

CraHoBiieHHE TPEACTABICHUN O MPOUCXOXKJICHUM YeJIOBEKa. Penurunosnbie
B033peHMs1. COBpEMEHHBIE HAYYHBIE TEOPHUH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJIOKEHUE YEIIOBEKA.
CBugeTenbcTBa  CXOACTBA  4YEJIOBEKA € KUBOTHBIMHU:  CPaBHUTEJIBHO-
Mop(hosoruueckue, AMOPHUOIOTUYECKHE, bu3noI0r0-0MOXUMHUYECKHE,
noBeieHueckue. OTan4ms 4eoBeKa OT KMBOTHBIX. [IpAMOX0KIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBrkymue cuiibl ((pakTOpbl) aHTPOIOreHe3a: OUOJIOTHYECKUE, COLIMANIbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIOTEHESE.

OcHOBHBIE CTaJMM aHTpoOIOreHe3a. PaHHME 4YenoBEeKOOOpa3Hble 00E3bsIHBI
(IPOKOHCYJIBI) M paHHUE TTOHTHUBI — OOIIHME PEAKH YeT0BEKOOOPa3HBIX 00€3bsH U
mo/iei. ABCTPaJONUTEKN — ABYHOTHE MpPEAKU JiroAeh. YeloBeK yMelbli, MepBbie
W3TOTOBJIEHUS OPYIHMM TpyAa. UenoBeK NMPpSIMOXOISIIUNA U MEPBBIM BBIXOJ JIIOACH
3a mpenensl  Adpuku. YenoBexk rednenbOeprckuid  —  OOMIMEIT  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. UeloBeK HeaHAepTalbCKUU
Kak BHJI JIIOJIEM XOJIOJAHOTO KimMmara. YeroBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JIEHUCOBCKHI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpexaenamMu AQpHKu.
[TameoreneTrka 1 NajaeoOreHOMHUKA.

DBOJIOLHS COBPEMEHHOr0O 4enoBeka. EcTecTBeHHBbI OTOOp B MOMYJISIIUAX
yeyioBeka. MyTalMoHHBIN mpouecc u nonumopdusMm. IlonynsiunoHHBIE BOJIHBI,



npeiid reHoB, murpainus U «3GQPEeKT ocHOBATENs» B MOMYJAIMIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckne pachkl. Ilonsatne o pace. bonpmme pacel: eBporeonaHas
(eBpaswmiickasi),  aBCTpajo-HETpougHas  (9KBaTOpuaibHas),  MOHTOJOMIHAS
(a3maTcko-amepukaHckas). Bpemss W myTu pacceneHus 4YeloBeKa IO IUIaHEeTe.
EnuncTBo  4yenmoBeweckux — pac. HayuHas  HecOCTOSITENBHOCTH — pacusMa.
[IpucnocoOneHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KaroUledl cpebl.
Bnusnue reorpaduueckoil cpenbl u apelidpa reHOB Ha MOPQOJNOTHIO U
(bU3HOIOTHIO YeTIOBEKA.

MexaucuuruinHapaple  MeToAsl B ¢u3uuecko  (OMOJOTrHYECcKOM)
AHTPOMOJIOTUM.  ODBOJIOLIMOHHAS ~ @HTPOINOJOTHS W MaJIEOAHTPONOJIOTHUS
4eJIOBEUECKUX MOIMyssinui. bruoconuanpHble HWCCAEAOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOMIOLMH OMOJIOTMYECKOr0 U COLUAIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

IToptpersr: Y. {apBun, JI. Jluku, 5. 4. Pornnckuii, M. M. I'epacumos.

Tabmuupl u cxembl: «MeTobl aHTPOMOJIOTUNY, «I 0JTOBHOW MO3I YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHbDY, «CKeJNeT YenoBEeKa M CKEJeT IIUMIIaH3e,
«PyIMMEHTBI U aTaBU3MBbDY, «J[BIXKYIIME CUIIbI AHTPONIOTEHE3a», « IBOIIOLUOHHOE
JPEBO  4YEJOBEKa», «ABCTpaionuTek», «YemoBek  yMenblid», «YenoBek
npsaMoxXoAsauiy, «JlenucoBckuid yenoek» «Heanaepranbiby, « KpomMaHbOHIIBD,
«IIpenku yenoBekay», «ITamnbl IBOJTIOLMH YEJIOBEKay», «Packl uemoBekay.

O6opynoBanue: MyJSDKH ~ OKaMEHENOCTeH, TMpEeAMETOB MaTepuaibHOU
KyJbTYpbl ~TPEAKOB 4YeJNOBEKa, penpoaykiuu (dororpaduu) KapTuH C
MU(DOTOTHYECKUMU W OMOJIEHCKUMH CIOKETaMH TPOMCXOKICHHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET UeloBeKa, MOJIEIb
yeperna 4YejJoBeKa M uepena IIMMIIaH3€, MOJEIb KUCTH YeJIOBEKa U KHUCTH
IMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEIIOBEKA.

Jlabopatopnass pabGora «J/3yueHne o0COOEHHOCTEH CTpOEHUs CKeJeTra
YeJIOBEKa, CBA3aHHBIX C MPSAMOXOKICHUEM.

IIpakTnuyeckas padora «/3ydyeHne 3KOJOrMYECKUX aanTallil YeJOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLIECHHUSIX OPraHU3MOB H
HAIOPTraHU3MEHHBIX CUCTEM C OKPY KaKollen cpeaoi

3apoxkIeHre U pa3BUTHE dKojoruu B Tpyaax A. I'ymbonbsara, K. @. Pyinbe,
H. A. CesepuoBa, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazaensl u 3agauun
sK0J0TUH. CBSI3b 3KOJIOTUU C APYTUMHU HAyKaMHU.

Metonsl sxonoruu. IloneBbie HaOmoneHUsA. DKCHEPUMEHTHI B 3KOJOTHUU:
OpUPOAHBIE W JlabopaTopHble. MoJenupoBaHWE B 3KOJOTMH. MOHUTOPUHT
OKPYKAIOIIEH CPeIbl: JTOKATbHBINA, PETUOHAIBHBINA U TJIOOATBHBIN.

3HaUY€HHE SKOJOTMYECKHX 3HAHMM [UIsl  4YeJOBEKa. DKOJIOTMYECKOE
MHUPOBO33pEHUE KAaK OCHOBAa CBA3EH 4yesoBeuecTBa ¢ npupogoil. dopmupoBanue
AKOJIOTHYECKOM KYJIBTYPhI U HKOJIOTHYECKON rPaMOTHOCTH HACEIEHHUS.

JdemoHcTpanuu



[Toptpetsr: A. I'ym6oasar, K. @. Pynee, H. A. CeBeproB, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuupl 1 cxeMbl: «Pa3nmensl skoiorum», «Metonbl skojiorum», «Cxema
MOHUTOPHUHIA OKPYKaOLIEH CPEIIbI».

JlaGopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
HUCCJICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH uX JeicTBus. Kinaccuduxanus
HKOJIOTHYECKUX (HaKTOPOB: aOMOTHYECKUE, OMOTUYECKHE, aHTponoreHusie. Oomiue
3aKOHOMEPHOCTH ACHCTBUS dKojoruueckux Qakropos. [IpaBmio munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHUu3MBbI.

AbGuoTtnueckue ¢aktopel. CBeT Kak »3Kosnorudeckuit ¢dakrop. JlelicTBue
pPa3HBIX YYaCTKOB COJIHEYHOT'O CIIEKTPA HAa OPraHU3Mbl. JKOJOTMYECKHE TPYIIIIbI
pacTeHU M JKMBOTHBIX IO OTHOWIEHHWIO K cBeTy. CHrHaibHas pojb CBETA.
doTonepuoau3m.

Temneparypa kak skosiormueckuii ¢akrop. JleiictBue Temneparypsl Ha
opraHu3Mbl. [IoMKHIIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorudeckuil ¢akrop. I[lpucnocoOieHuss pacreHuid K
nojJiepkaHuo BojgHoro Oananca. Kiaccudukanus pacteHuil mo OTHOILIEHUIO K
Boze. [IpucrnocoOnaeHust )KUBOTHBIX K MN3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIlIHAs, MOYBEHHAas,
rIyOMHHAsT  TOMANOYBEHHAs, BHYTpHOpraHu3MeHHas.  Du3uko-XxuMH4ecKue
OCOOEHHOCTH Cpell OoO0uTaHus OpraHu3mMoB. [IpucnocoOneHus OpraHu3MOB K
YKU3HM B Pa3HbIX Cpeiax.

buonorndeckue putmbl. BHemiHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble pUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBHM KU3HMU.

Kusnennsie @opmbl opranu3zMoB. [loHsiTue o JKuU3HEHHOU (Qopme.
KuzHeHnHbie pOpMBbI pacTeHU: 1EPEBhs, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTHI, a9POOHUOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnueckue (bakTopHI. Bunnl OHOTHYECKUX B3aNMO/ICICTBUU:
KOHKYPEHIUsI, XUIIHUYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, koomneparus,
MyTyaliu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxiaeOHnuecTBo). Herpoduueckue
B3auMojelcTBus  (Tommueckue, (opuueckue, (pabpuyeckue).  3HaAUCHHE
OMOTHMYECKHX B3aMMOJCHCTBUI JJIs CYIIECTBOBAaHHMS OPraHW3MOB B Cpefe
obutanus. [IpUHINI KOHKYPEHTHOTO UCKITIOUECHHUS.

JleMoHCcTpanun

Tabmuupl um cxembl: «Okojoruyeckue (HakTopey, «CBETOBOW CHEKTPY,
«IKOJOTrMYEeCKUE TPYMIbl )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TerioKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE >KUBOTHBIEY», «DU3HOIOTHYECKHE adanTaliu



KUBOTHBIX», «Cpempl OOWTaHHMsI OpPraHU3MOBY», «DBHOJOTHYECKHUE PUTMBDY,
«Kusnenneie  Gopmbl  pacteHmity, <« KusHeHHBIE  (QOPMBI  KUBOTHBIXY,
«IKocHuCcTEMA MIMPOKOJIUCTBEHHOIO JIECa», « IKOCUCTEMa XBOMHOIO Jecay, «Llenun
nuTanusy, «XuiHudectBoy, «llapasutuzm», «KoukypeHuus», «CumMOnos3y,
«KommeHcanuzmy.

OGopynoBanue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCTOCOOJIEHHBIX K
BIUSHUIO Pa3JUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHHUH, CBETOIIOOMBBIC, TCHEIIOOMBHIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHUSI, repOapuu U KOJUICKIINH TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, uydesia MTHUIl U 3Bepei, repOapuu
pacTeHuil, OTHOCSIUXCA K TUrpodutam, kcepoduram, me3odutram, KOMHATHBIC
pacTeHUs] JaHHBIX TPYIII, KOJJIEKIIMU KMBOTHBIX, OOMTAIONIUX B Pa3HBIX Cpeaax,
repOapu ¥ KOJUIGKIIMM PACTEHUH M IKUBOTHBIX, OOJIAJAIONUX YepTaMH
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KH3HHU, repbdapuu u
KOJUICKITUU DPACTCHWA W JKUBOTHBIX PAa3IUYHBIX >KHU3HEHHBIX (DOpPM, KOJIIECKIIHH
YKWBOTHBIX, YUaCTBYIOUIUX B Pa3IMYHbIX OMOTUYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopnasi paGora «BbIsIBICHHE MPUCIOCOOJCHUN OPraHU3MOB K
BIIUSIHUIO CBETAY.

JlaGopaTopnasi paGora «BbIsBICHHE TMPUCIOCOOJCHUNH OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. Iko10rust BUA0B U NOMYJISALIMH

DOKOJIOTUYECKHE  XApPAKTEPUCTUKU  TOMYJISLHH. [Monynsiums ~ kak
Oounonornyeckas cucreMa. Poiib HEOTHOPOIHOCTHU Cpefibl, (GPU3UIECKUX O0aphepoB U
0COOCHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiguid. OCHOBHBIE TIOKa3aTeNW MOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi U IIOJIOBasl CTPYKTypa, pOXKIAeMOCTb, HPHUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTpAIHSI.

DKoJioruyeckasi CTpykrypa nonyisiuuu. OLeHKa YUCIEHHOCTU TOIMYJISIIHH.
JnHamMuka momyimanuu U €€ peryisanusa. buotuuecknii moTeHUMan MONYJISLUH.
MopenupoBaHue JuHAMHUKHU NONyJsiiud. KpuBbie pocTa YMCICHHOCTH TOMYJISIIUY.
KpuBble BbDKHMBaHUS. Perymnsiiys YUCIEHHOCTH NOMYJSLUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIMX OT MNIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUOB (T- U
K-ctparerun).

[Tonsitue 00 »KoNOrMYEecKo Huile Buaa. Mectoobutanue. MHoOromepHas
MoJzenb skosormyeckon Humm Jk.M. XatumHcona. Pa3smepsl skosornueckomn
Huiuu. [ToTeHunanbpHas U peanTn30BaHHAas! HULIU.

Bun kak cucrema nonyssinuid. Apeansl BUIOB. BHIBI M UX JKW3HEHHBIC
CTpaTeruu. JKOJOTMYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH TMIOBEJACHHUS W MUTpalMil >KUBOTHBIX. buosiornueckue
WHBAa3UM YYKEPOJIHBIX BUJIOB.

JemoHcTpanuu



IToptper: k. Y. XaTunHCOH.

Tabmuiet m  cXembl: «DKOJIOTHYECKHE XapPAKTEPUCTUKHU  TIOMYJISIIUNY,
«IIpocTpancTBeHHass  CTpyKTypa  nomyisiuu», «Bo3pacTHble  mupamusl
nonyysiun», «CKOPOCTh  3aceleHusi MOBEPXHOCTH 3eMJIM  Pa3lInyHbIMU
opranuzmammn», «Mojeinb s3xonorudueckot Humu [Jx. Y. XaTuunconay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlaGopaTtopnasi  pabora  «lIpucmocoGneHuss ceMsH  pacTeHMM K
PACCEJICHUIOY.

Tema 9. Iko10rusi CO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3zMoB. buoinieHo3 u ero crtpykrypa. CBsizu MexIy
OopraHu3MaMH B OUOIIEHO3E.

Okocuctema kKak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKIMOHATBHBIC
OJIOKM OpPraHW3MOB B DKOCUCTEME: MPOIYIEHThI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckne ypoBHH. Tpoduyeckne 1enu u ceTu. AOHOTHYECKHE OJIOKH
skocucteM. [10ouBbI 1 Wikl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeldu  dAKocHCTeMbl. buomacca u  mpoayKius.
DKOJIOTHYECKHUE MUPAMUIBI UUCEI, OMOMACCHI U DHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpapiieHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CykKieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCMM W WX MPUYUHBL. AHTPOINOreHHbIE BO3JICHCTBUA Ha
cykueccuu. Kiimmakcunoe cooOmiectBo. buopaznooOpasue v mojiHOTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie SKOCUCTEMBL. JKocucmemsl 03€p U pex. IKocucmemvl Mopeli u
oxeanos. IKocucmemvl MyHOp, 1ec08, Cmenel, NYCMblHb.

AHTpOIIOT€HHBIE 3KOCUCTEMBI. Arpo3kocucrtema. ArpoieHo3. Paznuuus
MEK/Ty aHTPOIIOT€HHBIMU U MPUPOAHBIMU IKOCUCTEMaMHU.

VYpboskocucteMbl. (OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opojackas
dbnopa u dayna. CuHaHTpomuzalusi Topojckoi ¢ayHbl. buonormueckoe u
X03UCTBEHHOE 3HAUCHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (hOPMUPOBAHUSI OCHOBHBIX B3aMMOJICUCTBUI OpPraHU3MOB B
skocuctemax. Porv xackaonoeo sghghexma u 6udos-30ughuxamopos (Kuouesvlx
8U008) 6 (hyHKYUOHUpoBanuu 3xocucmem. IlepeHOC PHEPTUHM U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMYHMBOCTh OPTaHU3MOB, TOIMYJISIIUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030elicmaus 3GepA3HEHUll PA3HBIX munos Ha
cyOOp2aHUZMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTNIEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTto0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JleMoHCcTpanun
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OWoleHO3a»,  «IKocHCTeMa

IMUPOKOJIMCTBCHHOTI'O JIECA», «IKocucTeMa XBOMHOTO Jccay, «CDyHKL[I/IOHaJ'IBHBIC



IPYIIbl OPTaHU3MOB B 3KOcHCTEME», «KpyroBOpOoT BEIIECTB B SKOCUCTEMEX,
«llenn nutanus (macTOWIHAS, JETPUTHAS)», « DKOJIOTHUECKAS MUPAMHUJIA TUCEID),
«OKonorudeckas mupaMuia OMOMACChD), «IKOJOTHUECKass MUpamMuia SHEPTUNY,
«O0pazoBanue 6osoTay, «IlepBuunas cykueccus», «BoccraHoBieHue yeca mocie
noxapa», «9KOCHCTeEMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M IOTOK
AHEPruu B arpoueHose», «[Ipumepsl ypOboskocucTem».

O6opynoBanue: repOapruu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHHM, akBaprUyM KaK MOJCIb
HDKOCHCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypo0o3KOCUCTEMBD.

JlabopaTtopnass padora «l3ydeHue pazHooOpaszus MEJIKUX TOYBEHHBIX
YIEHUCTOHOTHUX B PA3HBIX SKOCHCTEMAX).

IKCKYpcHs «IKCKYpCHs B TUIIUYHBIA OMOTreorieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBIN UM MOWMEHHBIN JIyT, 03€p0, O0I0TO)».

IKCKypcusi «DKCKypCcUs B arpodKOCUCTeMy (Ha TMOJIE WM B TEIUIUYHOE
XO3SUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdpepa — oOmienanerapHas o0ojouka 3eMiid, TN€ CYIIECTBYET WU
CylllecTBOBajia XU3Hb. PazBuTue mpeacraBieHuii o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. O6mactu 6uochepsl u e€ cocras. XKupoe
BelecTBO Ouocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHuUsl 6uocheprl. OcobeHHOoCTH OHocdephl Kak
ri100abHON dKOCcHCTeMBbI. JIluHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsr
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoia, a30Ta). PUTMUYHOCTD SIBICHHI
B Onocdepe.

3oHansHOCTh Ouocdepnl. [lonstue o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEIIAHHbBIC U IIUPOKOJIMUCTBEHHBIE JIECa, CTEIU, CABAHHBI,
MyCTHIHU, TPOMUYECKHE JIECA, BBICOKOTOPhs. KiuMar, pacTUTENbHBIA U >KUBOTHBIM
MUp OMOMOB CYIIIH.

Crtpykrypa U QyHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOr0 MOTEHIMAa U
ounochepHbIX PyHKIUI.

JlemoHcTpanuu

IToptpetsl: B. . Bepuanckuii, 3. 31occ.

Tabnuuer u cxembl: «['eocdepsr 3emnn», «KpyroBopor azora B mpupoze»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopor Kuciopoga B IpPUPOIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cyminy, «Knumarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanasiii jgec», «IIIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlyctbiHsy, « Tponuueckuii aecy.

O6opynoBanue: repbapuu paCTCHUN pa3HBIX OMOMOB, KOJUICKITH JKUBOTHBIX.

Tema 11. YesnoBek u OKpy:Ka0LIAA cpeaa

OKOJIOTUYECKHE KPU3UCBI M HX IMPUYMHBL. Bo3xeicTBue YenoBeKa Ha
ouocdepy. 3arps3HeHue BO3AYyHIHOM cpenpl. OxpaHa BoO3ayXa. 3arps3HEHUE



BoAHOW cpenbl. OxpaHa BOJIHBIX pecypcoB. Pazpymenune mnousbl. Oxpana
MIOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN M XKUBOTHBIA MHp. OxpaHa
PACTUTENBHOIO M UBOTHOrO MHpa. OCHOBHBIE MPUHUUIIBI OXPaHbl HTPHUPOIBI.
Kpacupsie kHuru. Oco0o oxpansembie mnpupogusie Tepputopuu (OOIIT).
borannyeckue cajpl ¥ 300JI0TMYECKUE TTAPKU.

OCHOBHBIE TPHUHILMIBI YCTOMYMBOTO PA3BUTHSA UYETOBEYECTBA W MPHUPOJIBI.
PanvonanbHOE  MPUPOJIONOJB30BAaHUE M COXpaHEHHEe  OHUOJIOTrHYEeCKOTO
pazHooOpa3zust 3emiu. OOmME 3aKOHOMEPHOCTH TIJIOOAJIBHBIX 3SKOJIOTMYECKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE MOCIEICTBUS.

Pa3BuTne METOJOB MOHUTOPHMHIA Pa3BUTHS ONACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemuvie uccredosanusi nepexooa K pecypcocoepezaioujei u
KOHKYPEHMOCNOCoOHOU ~ 9Hepeemuke.  buonocuueckoe  pazmoobpasue  u
ouopecypcol. Hayuonanvmvle uHgopmayuonuvie cucmemvl, obecneuugaroujue
00Cmyn K uH@opmayuu no cOCMoAHUI0 OMOeNbHbIX U008 U 3Kocucmem. OcHosbl
9Kopeabunumayuu dKocucmem U cnocobos 60pvOLl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus MopcKux u HazemMHbIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuupr u  cxembl:  «3arpsi3HeHue  atMocepbl»,  «3arpsi3HEHue
ruapocdepbl», «3arpsizHeHue 1mouBb», «llapHukoBbii  AddexT», «Ocobdo
OXpaHsE€MbIE PUPOIHBIE TEPPUTOPUMY», « MO YIPABIIEMOTO MUPAY.

ObopynoBanue: Qororpapuu OXpaHAEMbIX pacTeHMW M KUBOTHBIX KpacHoi
kHuru Poccuickon ®@enepanuu, KpacHol KHUTH peruoHa.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJbBTATBI

®I'OC COO ycraHaBiuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
OOyJarOMMMHUCST TPOTPaMM  CpPEIHEro o00mero o0pa3oBaHUs: JUYHOCTHEIE,
MeTaIpeMETHBIC U TTPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI TI0 OHOJIOTHH
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYYarOIUMUCS POCCUMCKOMN
IPaXXIaHCKON WISHTUIHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEILHOCTH
U CaMOONpPEACNICHUIO, Haiuuue momueayuu K OOy4eHUIO  OWOJIOTHUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HCTOPUYECKUX TPAAUIMN pa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MMOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCSl PYKOBOJCTBOBATHCA B CBOEH
JESATEILHOCTH I[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAHOBKAMH, MPHUCYIIUMU CHUCTEME
Ononornyeckoro  oOpa3OBaHMsI, Haluuue  NPABOCO3HAHUA  DKOJOTUYECKOUN
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIE TIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI 0 OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE YYCOHOW W BOCMUTATEIHHOW MACATEIHPHOCTA B COOTBETCTBUU C



TPAAUIIMOHHBIMU POCCUMCKUMM COIMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMM II€HHOCTSIMH, NMPUHATHIMA B OOINECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCHUTAHUS U
CaMOpAa3BUTHUSA, Pa3BUTHUS BHYTPEHHEH MO3WULMU JIMYHOCTH, NATPUOTHU3MA U
YBXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPyJla U CTApPILIEMY IOKOJICHUIO,
B3aMMHOT'0 YBa)KCHUS, OCEPEKHOr0 OTHONIIECHUS K KYJIbTYPHOMY HACJICAUI0 U
TPpaAULKSAM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickon dPenepauuu, npupone u
OKpY Karollen cpene.

JlnuHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCS PYKOBOCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOH I[€HHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIMPEHHE >KU3HEHHOTO
ONBITA U OIbBITA JEATEIBHOCTH B MPOLIECCE PeaTu3allii OCHOBHBIX HAIPaBICHUU
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH IPAXKIAHCKON MO3UILIMKM O0YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YyBa)KeHUE
3aKOHA W MIPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKON JEATEIBHOCTH MPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIIEHWH YYCOHBIX W IMO3HABATEIbHBIX 3aj1ay, BHIIIOJHCHUHU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OMpPENENATh COOCTBEHHYIO TO3UIUIO 110 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHHE YUYUTHIBATH B CBOMX JCUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU |
COLMAJIBHBIM TTOJ0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBINIOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCJIEAOBATEIbCKUX 3a/lady, YBaXUTEIHLHOIO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB TMPU OOCYXKJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh POCCHMCKOU IrpaXXJaHCKOM UJIEHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIE€pE.
Ponunoi, ropmoctu 3a CcBOM Kpau, cBOWO PoanHy, CBOM S3BIK W KYJIBTYpPY,
MIPOLLIOE M HACTOSIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MMPUPOJHOMY HACIEIUIO U MAMATHUKAM IPUPOJBIL,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHHS OHWOJIOTUM B TIO3HAHUM 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBA;



ujeitHas yOexXIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO U 3ammre OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Yy;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIMTAHMSI:

OCO3HAHUE TyXOBHBIX IECHHOCTENW POCCHICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TPUHUMATh OCO3HAHHBIC PEIICHHSI,
OpPUEHTHUPYSICh HAa MOPATbHO-HPAaBCTBEHHBIE HOPMBI M IICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJIUTENSIM, CO3JJaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHS 1EHHOCTEH CEeMEWHOM JKU3HHM B COOTBETCTBUU C
TpaauIusIMu Hapo 0B Poccu;

4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAaHUE IMOIIMOHATILHOTO BO3/ICHCTBUS KUBOW TIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKCHHIO B Pa3HBIX BHIAaX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢usuveckoro BocmUTAHHUSA, (POPMUPOBAHUSI KYJILTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIArONOJIyYHsi:

MOHMMAaHUE U pean3alus 3J0POBOTO M 0Oe30macHoro ooOpa3a >XKU3HU
(3mopoBO€e  TUTaHUE, COOJIIOJIGHWE TUTHEHUYECKUX TMpaBUI W HOPM,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXa, peEryspHas Quanyeckas
aKTUBHOCTH), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (hHU3HUECKOMY U TICUXHUECKOMY 3]I0POBBIO;

MOHMMAHUE IEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUJIEKTUBHOTO
0€30macHOT0 MOBEICHUS B CUTYAIUSAX, YTPOKAIOMIUX 370POBBIO U KU3HHU JIFOICH;

OCO3HAHWE TOCICACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTpeOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTh K TPYY, OCO3HAHUE IICHHOCTU MacTepCTBa, TPYAO0JI00UE;

TOTOBHOCTh K AKTHBHOW JEATEITLHOCTH TEXHOJOTHYECKOW M COIMAaIbLHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEILHO
BBITIOJIHATH TAaKyIO JI€SITEIbHOCTD;

MHTEpEC K pa3InyHbIM cepaM MpoPecCUOHAIBHON AESITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuu U pearTu30BHIBATH
COOCTBEHHBIC KU3HECHHBIE TUTAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHMIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU )KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

DKOJIOTHYECKH IIEJI€CO00pa3HOE OTHOIICHHE K TPHUPOJAE KaK HCTOYHHKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS;



MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphl: TMPUOOPETEHUE OIbITa
IUIAHUPOBAHUSI IIOCTYIIKOB M OLEHKM WX BO3MOXHBIX TOCHEACTBUM IS
OKPYXarOUIEN CPEJIbL;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJIOTMYECKUX MpoOJieM U MyTed uX
pELICHUS;

CIIOCOOHOCTh HMCHOJIB30BaTh MPUOOpPETaeMble NpPH HU3YYEHUH OHOJOTUU
3HaHUS M YyMEHUS TIPU pEHIeHUU MNpoOJeM, CBSI3aHHBIX C pPaIlMOHATBHBIM
MPUPOJIOTNIOIB30BaHUEM  (COOJIO/IGHHE  TpaBWJI  TOBEJACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B DJKOCUCTEMaX, OXpaHy BHJOB,
IKOCHUCTEM, OHOoChEpHI);

AKTUBHOE  HEINpUATUE JCUCTBUM, NPUHOCAIIMX BPEHd  OKPYyk aroUEh
MPUPOTHON Ccpejie, YMEHHE MPOTHO3MPOBATH HEOJIATOMPHUSTHBIE JKOJIOTHUECKHE
MOCJIEACTBUSA NPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYKUE PA3BUTOTO HKOJOTMUYECKOTO MBILIJICHUS, YKOJOTUYECKON KYJIbTYPHI,
OIbITa JEATETbHOCTH DKOJIOTUYECKOUN HAaINpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMH B IO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMATIBHOU
MIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MPAKTUYECKOU JEATEIbHOCTH 3KOJIOTUYECKON
HAaIMpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM M YMTATEJIbCKOW KYJIBTYpPbl KaK CpeICTBa
B3aUMOJECHCTBUS MEXIY JIFOJbMU U ITIO3HAHKS MUPA;

MOHUMAaHUE CcrnenupuKku OWOJOTUM KakK HayKd, OCO3HAHUS €€ pOJu B
(GbOpMHPOBAaHUN PAMOHATBLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEIOCTHOTO
MpeacTaBlIeHusT 00 OKPYXaloleM MHpE KaK O €IMHCTBE MPHUPOIBI, YEJIOBEKA H
oOlllecTBa, B TMO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEW M pelIeHUH MpodieM
COXPAHEHHUS TPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJIOTHUU ISl COBPEMEHHOM ITUBUIIM3AIUU:
o0OecrieueHus: HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  pelaTh pPecypcHble  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUYECTBA, MTOMCKA MYTEW BBIXOJIa U3 TNIO0ATBHBIX IKOJIOTHMUECKUX MPOOJIeM U
oOecrieyeHusi  mepexoja K  yCTOWYMBOMY  DPA3BUTHUIO,  PAIMOHAIHLHOMY
MCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUH OWUOJOTHYECKUX 3HAHMM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, Kak
COCTaBHOM YacTu (yHKIIMOHAJIBHOW TPaAaMOTHOCTH OOydaromuxcs, GopMUupyeMoit
MIpU U3Y4YEHUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHU UCIIOIb30BaTh IOJy4YaeMble 3HAHUA JUIsl aHalu3a W
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOSAIIUX B HEM HM3MEHEHHH,



yMEeHHE JenaTh OOOCHOBAHHBIE 3aK/IIOUEHUS Ha OCHOBE HAY4YHBIX (DaKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOIYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OHMOJOTUYECKUE 3HAHUS IS
pelieHus Npo0JIeM B pealbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NESITENBHOCT MHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUW MO OHUOJOTUU B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTAMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTO mnpeameTa «buomorus»
BKJIFOYAIOT: 3HA4YMMbIe I (OPMUPOBAHUS MHUPOBO33PEHUS OO0YyUaIONUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHBIE TOHSTHS, OTPaKAIOIIHE
IIEJIOCTHOCTh, HAyYHOM KapTHHBI MHUpa H CHeIu(PUKYy METOJOB TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, YHEPTUs, SIBIICHHUE, MPOIIECC,
CUCTE€Ma, Hay4YHbIH (DaKT, MPUHLMNI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCCleIOBaHUe,  HAOJIOJICHHEe,  U3MEpPEHHe, OKCIEPUMEHT W JIpYyTHe);
yYHUBEpCAJIbHbIE y4eOHbIe JeicTBUS (MTO3HABATEIbHbIE, KOMMYHHUKATHUBHBIE,

PETYJISTUBHBIE), oOecreynBaroIue dbopmupoBaHue byHKUIMOHATBHOU
IPaMOTHOCTM M COLUMAJIBHOM KOMIIETEHLMH OOYy4YaroIuXcs; CHOCOOHOCTb
oOyuaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCHUIUIMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  yHUBEpPCAJIbHBIC y4YeOHBIC JICMCTBUS B
MO3HABATEILHON U COLIMAIIbHOM MPAKTHUKE.

B pesymprate wu3ydeHus OWOJIOTMM Ha YPOBHE CpeaHEro OOIIero
oOpazoBanuss y oOydwaromerocs OyayT cGhOpPMHPOBAHBI TO3HABATEIHHBIC
yYHUBEpCAIbHBIC YUCOHbBIE NEHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIE
NEUCTBUSA, PETYJISTUBHBIE YHHBEPCAIbHBIE YyYeOHBIC JEUCTBHUS, COBMECTHAs
JIESITCIBLHOCTD.

MeTanpeaMeTHbIE PE3yJIbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHET0 OOIIero
o0pa3oBaHus JIOJHKHBI OTPaXkKaTh:

OBJagenne YHHUBEpPCAJIbHBIMH yueOHBIMHU NMO3HABATEILHBIMH
AEUCTBUSIMM

1) 0a30Bble JJOruvYecKme JaeicTBUs:

CaMOCTOSITeILHO  (OPMYJNIHMpPOBaTh W aKTyaJlM3UPOBaTh  IpoOIIEeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh TIPH OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanu3a, CMHTE3a, CPaBHEHMSI, KJIacCH(pUKAIUN, 0000IICHNMS ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHN (BBIICTATh MX XapaKTEpHBIC MPU3HAKH, YCTAHABIUBATH
CBSI3M C IPYTUMH TTOHSATHSIMH);

OTIPENENSITh 1ETN JeATEIBbHOCTH, 3aJaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCUTD PE3YNIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIETISIMU;



UCIOJIb30BaTh OMOJIOrMYECKUE OHATUA U1 00BbACHEHUS (PAaKTOB U SBJICHUMN
JKUBOU MTPUPOJBI;

CTPOUTH JIOTMYECKHE PACCYXKAECHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM M NPOTUBOPEUHS B pPacCMaTpUBAEMBbIX
ABJICHUSIX, (POPMYIIUPOBATH BHIBOJIbI U 3aKIIOUYEHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencTtsa  JJA  IPEACTaBIICHUS
CYILLIECTBEHHBIX CBSI3€M M OTHOUIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a
TaKK€  MPOTUBOPEUMH  Pa3HOrO0  poJAa,  BBISIBICHHBIX B Pa3JIMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIAH pEIIEHUs MPOOJIEMbl C Y4ETOM aHAJIM3a MMEIOIIMXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AESATEIbHOCTH;

KOOPJMHUPOBaTh M  BBIIOJHATH pabdOTy B  YCIOBHSIX  PEalbHOrO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYS;

pa3BUBaTh KPEATUBHOE MBILIJIEHUE IPH PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIeI0BaTEIbCKUE 1eCTBUA:

BJIJI€Th HABBIKAMH Y4EOHO-HUCCIEA0BATENbCKOW U IPOEKTHON JIEATEIbHOCTH,
HaBBIKAMM  paspelieHus MpoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO/IOB PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh pPAa3lMYHbIE BHUJBI JACSITEIBHOCTH 110 IOJYYEHHUIO HOBOTO
3HaHUS, €ro HUHTEpIpeTaluy, NPeoOpa3oBaHUI0O U IMPUMEHEHHMIO B Y4YEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX U COL[MANIbHBIX TPOEKTOB;

(dbopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMH;

CTaBUTh M (OPMYJIHUPOBATh COOCTBEHHBIE 3aJaud B 00pa30oBaTeNbHOM
JEATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

BBISIBJISITh [IPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJM3UpPOBaTh 3ajauyy,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTb apryMEHThI IS JI0Ka3aTesibCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh TIOJYYEHHbIE B XOJAE pEIICHUS 3a7auyd  pe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBI OIIBIT;

OCYILECTBIISATh LEJICHAINIPABJICHHBIM MOUCK IEpeHOca CPeICTB U CIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELY;

yMETh IMEPEHOCUTh 3HAHUS B MO3HABATEJIbHYIO M MPAKTUYECKYIO 0O0JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HBIX PEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE WJEH, MpEiaraTb OPUTrMHAIbHBIE MOJAXOJbl U PEIICHMS,
CTaBUTb MPOOJIEMBI U 33a/1a4H, IOMYCKAIOIINE aJbTEPHATUBHBIEC PEILICHUS.

3) pabora ¢ uHpopmMaumei:



OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX UH(pOpMauu (TeKcTe yueOHOro
nocoOusi, HAy4YHO-TIONMYJIAPHOM JIUTEpaTrype, OHOJOTHYECKHX CJOBapsAX U
CIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UpPOBAThH
MH(OPMALMIO PA3IMYHBIX BUJIOB U (POPM IPENCTABICHUS, KPUTUUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GOopMyIUpPOBATH 3alpPOChl U MPUMEHATh PA3NMYHBIE METOJbI MPU MOUCKE U
otbope Ouosornueckoi MHMOpMaLUKM, HEOOXOIUMOM JJIsl BHITIOJHEHUS! YU€OHBIX
3ajay;

NpUOOpeTaTh OMNBIT KCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYpPY aKTUBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaJbHYI0  (GopMy  IpeACTaBICHUS
ounonornyeckor uHbopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayeCcTBE CpeAcTBa NpH paboTe C
OMOJOrMYeckod HHPOpMalUUen: NPUMEHATh XHUMHYECKHE, (U3HMUYECKUE H
MaTE€MaTUYECKUe 3HaKW W CUMBOJIBL, (OpMYJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CpEICTBA
HarJIIHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWig M 3allUThl  WH)OpManuwy,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHue yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU 1€CTBUSAMM:

1) oOmenme:

OCYILIECTBISATh KOMMYHUKAILIUK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJore WM JUCKYCCHU MO CYHIECTBY OOCYKIAaeMol TeMbl (yMEHHE 3a7aBaThb
BOIIPOCHI, BBICKA3bIBATH CYXACHUS OTHOCHUTEIBHO BBINOJIHEHUS MPEIaracMou
3aJ1a4, YUUTBIBATh MHTEPECHl U COIIACOBAHHOCTH MO3ULHNA APYIMX yYaCTHHUKOB
JIAaora Wi TUCKYCCUN);

pacno3HaBaTh HeBepOaJbHbIE CpeAcTBa OOLIEHUS, IMOHUMAaTh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYAaIHil,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJETh Pa3IMYHBIMU CIIOCOOAMHM OOIIEHUS W B3aUMOJICUCTBHSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOILIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JIaraTh CBOIO TOYKY 3PEHHUSI C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATeJbHOCTD:

MOHUMATh M MCIIOJIH30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHUIYaJIbHOU
pabOTHI IPH pEIICHUN OMOJIOTHYECKON MPOOIIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJEHCTBUSA MIPU PELICHNN y4eOHOH 3a1auH;

BBIOMPATh TEMATHKYy M METOJbl COBMECTHBIX JEHCTBUA C YYETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA,;



IPUHUMATh LM COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTh MU
KOOPJMHHUPOBATh JICUCTBUS II0 €€ JIOCTUKECHUIO: COCTABJIAThH IUIAH JICHCTBUM,
pacnpenensaTe poiau € YYETOM MHEHHHM YYaCTHHUKOB, OOCYX AAaTh pPE3yJbTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIONO Y4YaCTHHMKA KOMaH/Ibl B
o0l pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TMPOEKThI, OLIEHMBaTh HWJEW C TO3ULUU HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEICHUE B PA3IMYHBIX
CUTyaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OByaeHne YHMBEPCAIbHBIMH PeryJIsiTHBHBIMH ICHCTBUAMMU:

1) camoopranuzanus:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABIECHUS MOpoOJIeM U HX
pelIeHus B )KU3HEHHBIX U yUeOHBIX CUTYAIHIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUM LIEJEBBIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX U MOCTYIKAX IO OTHOIIECHHUIO K >KMBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIUX;

CaMOCTOSATENILHO OCYILIECTBISATh MO3HABATEIbHYIO NI€ATEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbLHOMN
JESATENbHOCTH U KU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIBHO ~ COCTAaBJISITh IUIAaH pELIEHUs TpoOJeMbl € y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTEHUIH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK{ yueOHOIo IIpeIMeTa Ha OCHOBE JIMUHBIX IPEINOUTEHU;

JieJ1aTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIHMH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBILIATH CBOM 00pa30BaTENbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JIlaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIECIISM;

BJa/JI€Th  HABbIKAMU  IIO3HABaTEJIbHOM  pediekcuu  Kak  OCO3HAHUS
COBEPIIAEMBIX JEHCTBUM M MBICIMTEIBHBIX IPOLECCOB, HMX PE3YJNbTATOB H
OCHOBaHUI, MCNOJb30BaTh NPUEMBI pedIieKCUM ISl OLICHKH CUTyalluu, BbIOOpa
BEPHOT'O PEILIEHUS;

YMETh OLEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATH PEUIEHUS M0 HUX
CHU)KEHMUIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JAPYIMX @pPH aHaju3€ pe3yJbTaToB
JeSTENbHOCTH;

3) npuHATHE ce0s U APYIUX:

MPUHUMATh ce0sl, MTOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA,;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIM3E pPE3YJIbTAaTOB
JEATEIbHOCTH;
npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP € O3ULUU JPYTOro YeJoBeKa.
HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJIEpXKaHUS Y4yeOHOTO MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHBI Ha oOecleueHue
npopuapHOro  obyueHuss — oOydaromuxcs — Ouojmornmr. OHHM  BKJIIOYAIOT:
cnerupuyeckue Il OMOJIOTUM HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 1O
OCBOCHHIO, UHTEPIPETALMH U MPeoOpa30BaHUIO 3HAHUM, BUIBI ACSITEIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHHUIO B PA3JIMYHBIX Y4€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHbIX cuTyauusax. [IpenMeTHble pe3yibTaThl MPEACTABICHBI 10O
rojiamM U3y4eHusl.

[IpenMeTHble pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» B 10
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U PpOJIM OUOJOTUH B CHUCTEME
€CTEeCTBEHHBIX HAayK, B (POPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpPA, B
MO3HAHWUU  3aKOHOB NPHUPOJBI W  pelIeHHH TpolJieM  PpalMoHAIBHOTO
MIPUPOJIOTIOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIQJICHHE CHCTEMOW OHOJIOTMUECKMX 3HaHWM, KOTOpas BKIIIOYAET:
OCHOBOITOJIAratone OHOJIOTHYECKUE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJIn3M, TOMEOCTa3, CaMOPETYJISIHSA, CaMOBOCIPOU3BEIACHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT M PAa3BUTHE), OUOJOTHYECKHUE TECOPHH
(xnerounas teopus T. lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnenctseHHoctTw T. Moprana), yuyenus (H. . BaBunoBa — o0 1eHTpax
MHOrooOpa3usi ¥ TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pACTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TMEPBOrO IMOKOJICHMSI, PACIICIUICHUS, YACTOThI TaMeT,
HE3aBUCHUMOro HacienoBaHus [. MeHnens, TIOMOJOIMYECKUX psgoB B
HacJIEeICTBEHHOU U3MCHYUBOCTHU H. . Baswuiona), IIPUHLIUIIBI
(KOMIUIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHHUA, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEPEHHE,
HaO0JII0ICHHUE, SKCTICPUMEHT);

YMEHHE BBIIEIATH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHMu3MOB, B TOM YHUCJE
OakTepwuii, rpubOB, paCTEeHUH, J)KUBOTHBIX M Y€JIOBEKa, CTPOCHUS OPTAaHOB U CUCTEM
OpraHOB pACTE€HH, >XUBOTHBIX, 4YEJIOBEKAa, MPOLECCOB >KU3HEAEITEIbHOCTH,
MPOTEKAIOIIUX B OpraHu3Max PacTeHUH, )KMBOTHBIX M YEJIOBEKA, OMOJIOTMYECKUX
MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), MPEBPALICHUSI YHEPTUHU, OPOKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUIOB MUTAHUSA, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMeTOreHe3a, SMOPUOTeHe3a, MOCTIMOPHUOHATILHOTO PAa3BUTHS,



pa3MHOXEHUS,  HWHAMBUAYaJbHOTO  pa3BUTHS  opraHu3mMa  (OHTOrEHE3a),
B3aMMOJICHCTBHSI T€HOB, F€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIIMBATHh B3aMMOCBS3M MEXKIAY OPTaHOWMJAMHU KIETKH U HX
GYyHKIHASIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEW W WX (QYHKIUIMH, MEXIY
OpraHaMd W CHCTEMaMH OpIraHOB y pPACTCHUM, JKUBOTHBIX M 4YEJIOBEKa W MX
GYyHKIUSIMH, MEXIY CHCTEMaMH OpPraHOB M WX (PYHKIUSAMHU, MEXKIY STallaMH
oOMeHa BeIIeCTB, dTallaM KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
dTamaMu SMOPUOHATBLHOTO Pa3BUTHS, TEHOTUIIOM WU (EHOTHUIIOM, (DEHOTHIIOM U
(dhakTOpamMu cpeibl OOUTaAHUS;

YMEHHE BBISBIISTH OTIWYUTEIbHBIC TPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIEC
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JIJIsl JIOKAa3aTEIhCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHHUE peniaTh OMOJIOTHICCKUE 3a/1a9H, BBISBIISATH MPUINHHO-CIICACTBEHHBIC
CBSI3M MEX/Iy UCCIIEyeMbIMH OMOIOTUYECKUMU TPOIIECCAMH U SBIICHUSIMHU, JI€aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOIHATh JTA0OPATOPHBIE U NPAKTUYECKUE PpabOThI, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OKCICPUMEHTAIbLHBIMHU
cpenacTBamMu, (QOpMYIUpPYs 1eldb HCCIEAOBAHUSA, AHAIM3UPOBATH TMOTyYCHHBIC
pe3yJIbTaThI U JICTaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIBCKON paboTe 1o Ouonoruw,
HKOJIOTUU W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOMWYHO  TPENCTaBIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YUYCHUYECKUX
KOH(DEpEeHITHsX;

YMEHHE OIICHUBATh JITHYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIIECIOBaHUI B

obnacth  OWMONOrMM M MEIULUMUHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE
OIUTIOIOTBOPEHUE, HANPABIEHHOE H3MEHEHHE I'€HOMa M CO3JlaHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHambHOM
JeSATENbHOCTH B 00JacTH OUOJIOTMU, MEAMIIMHBI, OMOTEXHOJIOTMH, BETEPUHAPUH,
CEJIbCKOT'O XO34KCTBA, MUIIEBOM MPOMBIIIIIEHHOCTH, YIIyOIsTh MO3HABATENIbHBIN
MHTEpEC, HaIlpaBJICHHbII HAa OCO3HAHHBIN BBIOOpP COOTBETCTBYIOLIEH Mpodeccuu u
OpOAODKEHHE OHOJIOTMYECKOro 00pa3oBaHUS B OpraHM3alUsIX CpPEIHEro
po(heCcCHOHATILHOTO U BBICIIEr0 00pa30BaHUsl.

[IpenmeTHbIe pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buonorus» B 11
KJjlacce NOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U PpOJIM OUOJOTUH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KApTUHBI MHpa, B NO3HAHWU 3aKOHOB MPHUPOJABI M PEIICHUH 3KOJIOTMYECKUX
npoOJeM 4YeloBEeYecTBa, a TakKe€ B PEIIEHHWH BONPOCOB PalMOHAIBHOTO
MPUPOAOTIOIb30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPHUPO/IE,



OOIIECTBY, YEJIOBEKY, O BKJIAJEC POCCUUCKUX U 3apyOCKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OHMOJIOTHH,

YMEHUE BIJIAJICTh CHUCTEMOW OWOJOTWYECKUX 3HAHWUH, KOTOpas BKIIOYACT
OTIPENICNICHUs] W TIOHUMAaHWE CYIIHOCTH OCHOBOIIOJIATAIONINX OWOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCHUCTeMa, Ouocdepa), OMOJIOrMUYECKHE TEOPUHU
(aBommronimonHas Teopust Y. JlapBuHA, CHHTETHYECKAS TEOPHsI SBOJIOINH ), YICHUS
(A. H. CeBepuioBa — 0 myTsXx U HampaBlieHUsX 3Bomonuu, B.1. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTudeckoro paBHoBecus JIx. Xapau u B. BaiinOepra,
3apoabiieBoro cxoacrsa K. M. bopa), mpaBuna (Munumyma FHO. JluOuxa,
HKOJIOTHYECKON MHUpaMuJibl dHEpruu), rumnore3sl (rumore3a «mupa PHK» V.
['unGepra);

yMEHUE  BJQJ€Th  OCHOBHBIMM  METOJaMU  HAYYHOTO  TIO3HAHUS,
WCIOJIb3yeMBbIMH B OMOJIOTHYECKUX MCCIICIOBAHUSAX YKHUBBIX 0OBEKTOB M 9KOCHCTEM
(omucanue, mM3MepeHue, HAOIOJCHHUE, HKCIIEPUMEHT), CIIOCOOAMH BBISBICHHS H
OIICHKH aHTPOIIOTCHHBIX N3MEHECHHI B IPUPOIC;

YMEHUE BBIJEIATh CYIIECTBEHHBIC NPHU3HAKH: BHIOB, OHOTEOIIEHO30B,
PKOCUCTEM U Ouocdephl, CTAOMIU3UPYIONIIETO, JBIXKYILIETO U Pa3phIBAOIIETO
€CTECTBEHHOTO otbopa, AITOTIATPUYECKOTO U CUMIIATPUIECKOTO
BHUI000pa30BaHMUs, BIUSHUS JBYDKYIITUX CHJI DBOJIOIMN HA TEHO(OH I MOITYIISINH,
MPUCTIOCOOJICHHOCTH OPTraHW3MOB K cpejic OOMTaHMs, YepEAOBAHMS HaAIPaBICHUIMI
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUH B IKOCHCTEMAX;

YyMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3U MEXIY TMPOIECCAaMU HBOJIOINH,
JBIDKYIIMMH CHUJIAMU aHTPOIIOT€HE3a, KOMIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITH  OTJIMUMTEIbHBIE  MPU3HAKKM  JKUBBIX  CHCTEM,
IIPUCITOCOOJICHHOCTh BHJIOB K Cpelc OOHMTaHHWsS, aOMOTHYCCKHX M OMOTHYCCKUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JIJIsl JIOKAa3aTeIbCTBA POACTBA OPTAaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUs, CTUHCTBA
YEJIOBCYCCKUX pac, HEOOXOIUMOCTH COXpaHEHHsS MHOrooOpa3us BHJIOB H
HKOCUCTEM KaK YCIIOBUS COCYILIECTBOBAHUS MPUPOIbI U YEIOBEUECTBRA;

yMEHHUE peliaTh OMOJIOTHYECKUE 3a/1a4H, BBISIBIISTh MPUUNHHO-CIIEACTBEHHBIE
CBSI3M MEX]Iy UCCIIEIyEMbIMU OMOJIOTUYECKUMHU MPOIIECCAaMU U SIBJICHUSIMU, J€JIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOIHATh JTAOOPATOPHBIE W TPAKTUYECKHE PabOTHI, COOJIIOAATH
npaBuia mpu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTATHLHBIMU
cpenctBamu, GOPMYIHpYS Ielb HCCISAOBAHUS, aHAJIM3UPOBATh IMOJYYCHHBIC
pPE3yNbTaThl U ICNIaTh BHIBOBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIbCKON paboTe Mo OMOJIOruw,
DKOJIOTUU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W



nyOMWYHO  TPENCTaBIATH  TOJYYCHHBIC  pe3yJbTaThl HAa  YUYCHUYECKUX
KOH(DEpeHITHsX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YETOBEKa
U YEJOBEUYECKUX pac, O MPHUYMHAX, MOCIEACTBHUIX M CIIOCO0aX MpPeaOTBPAICHUS
r100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymiel mnpodeccruoHambHOM
JeSTEIbHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTUH, TIPUPOIOTIOIH30BAHMS, METUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHUH, CEIbCKOTO XO3SWCTBA, TMHIIEBOM
MPOMBIIIUICHHOCTH, YIIIYOJIATh TO3HABATENbHBI WHTEPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccur U MPOAOIHKEHHE
OMOJIOTUYECKOTO 00pa30oBaHusl B OpPraHU3AIUSAX CPEAHETO MPOQPECCHOHATBLHOTO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
N 1/ HauMeHoBaHMe Pa3aesioB H TEM KoummyecTBo yacoB
NporpaMMbl Bcero KonTposibHbIe padoThl IIpakTHyeckune padoTsl
1 buonorus kak Hayka 1
2 JKuBbIE CUCTEMBI M KX U3yUYCHUE
3 buonorus kneTku 0.5
4 XHUMHUUYECKask OpraHu3aLus KIeTKU 10 1
5 Crpoenue u GyHKIIUU KICTKH 8 2
6 OOMeH BellecTB U NMPEeBpallleHUue SHEPTUU B 9 |
KJIETKE
7 HaCJ'ICI[CTBeH}faSI uH(popManus u 9 0.5
peanuzanus e€ B KJIETKe
JKu3HEeHHBIN HUKI KIETKHA 6 1
9 Crpoenue U pyHKIIUN OpraHU3MOB 17 1.5
10 Pa3MHOKeHME U pa3BUTHE OPTAHU3MOB 8 1.5
1 ['enernka — Hayka 0 HacJIE€ICTBEHHOCTH U ) 0.5
W3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUNBOCTH 6 1
14 ['eneTuka yenoseka 3 0.5
15 CenekIust OpraHu3MOB 4 1
16 buoTtexHonOrHs U CHHTETHYECKAsT OMOIOTHS 4
17 PeszepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KIIACC

HanmeHoBaHMe pa3/ieioB U TeM

KoaunuyecTBO 4acos

Ne w/n NpOrpaMMbl Bcero KonTpoJbHbIe padoThl IIpakTH4eckue padboTsl
| 3apoXkIeHNE U Pa3BUTUE IBOJIFOIIMOHHBIX 4
Ipe/ICTaBICHUI B OMOJIOTHU
2 MukposBontonus U €€ pe3ynbTaTsl 14 2
Maxkpo3Boronus 1 €€ pe3ybTaThl 6
4 [IponcxoxaeHue U pa3BUTHE )KU3HU Ha 15 L5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJIOTHSI — HayKa O B3aMMOOTHOILIEHUSX
6 OPraHU3MOB M HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolei cpeaoi
7 Opranusmel U cpesia OOUTaHUS 1.5
DKoJ0THus BUAOB U NOMYJISILUN 0.5
9 DKosorus coolI1ecTB. DKOIOTHUECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobdanbHas skocucTemMa
11 YenoBek U OKpy»Karolas cpena
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB 9J1€KTp0HHI>Ie
IMpakTHYecKkue nu(ppoBbIe
paboThI, B TOM o0pa3oBaTe/IbHbIE
yucje (ITP) u pecypchl, B TOM
JabopaTopHbie quciie
Ne T padotsl (JIP) ¢ Bujaeoypoku (BY)
n/m eMa ypoka Bcero Kontpobie HCII0JIb30BaAHHEM C UCITOJIB30BAHUECM
padoTel IO «JBpuKa» O «IBpuka»
MOOMJILHOTO MOOMJIBHOTO
HHTErPHPOBAHHDBIN | HHTErPHPOBAHHBIA
MyJbLTHMEIHHHBIA | MYJIbTHMeIHAHBI
KoMILiekca ¢ 3D KoMIulekca ¢ 3D
BH3yaJu3anueit BH3yaJIM3anuen
| buonorus kak KOMIUIEKCHAsI HayKa U Kak |
94acTh COBPEMEHHOTO 00IIecTBa
2 JKuBbI€ CHCTEMBI M IX CBOMCTBA 1
YpoBHEBas OpraHu3aLusl KUBBIX CUCTEM 1
4 HcTopust OTKPHITHS U U3YYCHUS KIETKU. |
Krnerounas teopus
MeTo 161 MOJIEKYJISIPHOM U KIIETOUHOM
ounonoruu. [IpakTrueckas pabora
5 «/3yueHnue MeToA0B KJIETOYHOU OHOTIOTHU | 0.5
(xpomarorpadus, snexrpodopes, ’
muddepeHaIbHOe HEHTPpU(yrupoBaHue,
ITLIP)»
6 XHUMHUYECKUH COCTAB KIETKH 1 [Ipocmotp




BUJACOYPOKA
OporpaMMHOIo

obecneueHus
«IBpUKa»
«IyKapuOTHIECKAS
KJIETKa

MuHepanbHbIe BEIIECTBA KIETKH, HX
Ouosoruueckas poiib

Opranudeckue BeIecTBa KISeTKH — OeJKH.
JlaGopaTtopHnast pabota «O0Hapy)eHue
OCJIKOB ¢ IIOMOIILIO KAUSCTBESHHBIX
peaxkuuiny

0.5

IIpocmoTtp

BUJACOYPOKA
OporpaMMHOIo

obecneuenus.
«IBpUKA»
«IIpocThIe peaKIuu
IUIA ONIpEAEACHHS
OEJIKOB»

CoiicTBa, knaccudukanus 1 GyHKIUN
0enKoB

10

OpFaHI/I‘IeCKI/Ie BCIIECTBA KICTKHU —
YTJII€BOAbL

IIpocmotp.

BUJICOYPOKA
OporpaMMHOI0

o0ecrieueHus

«IBpUKa»

«H[ )OCTBIC PCAKTINH
JJIA OITPEACIICHU A

YIJIEBOIOB»

11

OpFaHI/I‘IeCKI/Ie BCIICCTBA KJIICTKH — JIMIINIbI

IIpocmoTtp

BUACOYPOKaA
OporpaMMHOIo

obecneueHus

«OBpUKA»
«IIpocTthle peaknnu




JJIA OITPEACIICHU A

JUIHIOBY
IIpocmoTtp
Hyxnennoseie kucnotsl. JIHK n PHK. BU/ICOYDOKA
JlaboparopHnas padota «MccnenoBanue HPOLPAAAIOLD
12 0,5 obecrieueHus
HYKJIEMHOBBIX KUCJOT, BBIJICJICHHBIX U3
«IBpUKa»
KJIETOK Pa3IUYHBIX OPraHU3MOBY «Ctpykrypa JTHK.
Cunre3 MPHK)Y
IIpocMoTp
BHJICOYPOKA
[IPOrpaMMHOIO
13 Crpoenue u pyakiun ATO. J[pyrue o6eceYeHUs
Hykieosuarpudocdarsr (HTD) «IBpUKa»
«Poip ATO B
AKTUBHOM
TPAHCIIOPTE»
14 CexsenupoBanue JJHK. MeToibl reHOMUKH,
TPAHCKPUIITOMHKH, IPOTEOMUKHU
15 MeTtob1 CTPYKTYpHOM OHOIOrHH
16 Tunel knerok. [IpokapuoTndeckas Kierka
IIpocmotp
BHJICOYPOKA
CTpoeHne DyKapuOTHYECKOM KIIETKH. 0.5 POrPAMMHOTO
17 [TpaxTuueckas padota «M3yueHne cBONWCTB obecnieyeHus
KJIETOYHOU MEeMOpaHbD» «OBpHUKa»
«Krnerounpre
CTPYKTYPBI»
18 IToBEpXHOCTHBIN anmapar KJIeTKH
19 OmHOMEMOpPAaHHBIC OPTaHOUIBI KIICTKH. 0.5

HpaKTI/I‘IeCKaﬂ pa60Ta «I/ISyLIeHI/IC JBUOKCHU A




HUTOILIa3MbI B paCTUTCIIBHBIX KIICTKax»

Hpocmorp.
BUJICOYPOKA
[TosryaBTOHOMHBIE OPTaHOUABI KIETKH: IIDOIPAMMHOTO
MUTOXOHJIpUH, I1acTuIbl. JlabopaTopHas obecniedenns.
20 0.5 «OBpUKa»
pabota «/ccnenoBanue miazMonnsa u «MUTOXOHIDHIL:
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX) CTPYKTYDA
HKITUIDY
21 HememOpaHHbIe OpraHOU/IbI KJIETKH
22 Ctpoenue u pyHKIUH 1pa
CpaBHHUTENIbHAS XapaKTEPUCTUKA KIETOK
23 sykapHoT. JlabopaTtopHas pabota «3yuenue 0.5
CTPOEHUS KJIIETOK PA3JIMYHBIX OPTaHU3MOBY»
ACCUMMIIALMS U AUCCUMMIISALIMS — JIBE
CTOPOHBI MeTaboau3Ma. Tumbsl oOMeHa
24 BemiecTB. JlabopaTopHas pabora «M3yuenue
KaTaJIMTUYECKOW aKTUBHOCTH (pepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTalasbl)»
OepMEHTATUBHBIN XapaKTep peakiuii
KJIETOYHOTO MeTabonm3Mma. JlabopaTopHas
25 pabota «3yueHue hepMeHTAaTUBHOTO 0.5
paclienieHus NepoKcuia BOJoOpoa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)
26 benku-akTuBaTOpBI U OENKU-UHTUOUTOPHI
27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB
28 dortocuHTe3 IIpocmotp

BUJICOYPOKA




IIporpamMmmMHOIO

obecnieyeHus.
«IBpUKA»
«DOTOCUHTER)
XemocunTes. JlaboparopHas pabota
29 «CpaBHeHue nporeccoB (HOTOCHUHTE3a U 0.5
XEMOCHHTE3a»
AHa’po0OHbBIe OpraHu3Mbl. Buabl OposkeHusl.
30 JlaGopatopHas paborta «CpaBHeHUE
MIPOIIECCOB OPOKEHHUSI U TBIXAHHS)
31 AspoOHBIEC OpraHU3MBI. DTaIlbl
HHEPreTHUECKOro oOMeHa
DOHeprus MeMOpaHHOTO IPaIueHTa
32 npotoHoB. CunTe3 AT®: paboTa mpOTOHHOM
AT®-cunTa3bl
[IpocmoTp
BUJICOYPOKA
IIPOTPaMMHOTO
33 Peakiiuu MaTpu4HOTO CUHTE3a porp
obecnieyeHus
«IBpUKA»
«CunTte3 Oenkay
34 Tpanckpunuus — marpuusbii cuare3 PHK
35 Tpaucnsauus u e€ sTarnbl
36 Komuposanue amunokuciot. Poias pubocom
B OMocuHTe3e Oernka
37 Opranuzanys reHoma y mpokapuor u
SYKapHOT
13 MounekynsgpHble MEXaHU3MbI 3KCITPECCUH

TEHOB y 3YKapuOT




Bupycbl — BHeK1eTOUHbIE (OPMBI KUZHU U

39 obsuraTHbIe Mapa3uThl. [IpakTudyeckas 0.5
pabota «Co3nanne MOJIEH BUPYCa»
40 Bupycusbie 3a005eBaHMs YeIOBEKA,
KUBOTHBIX, PACTCHUI
41 HaHoTeXHOJIOTHH B OMOJIOTHH U MEIULIMHE
42 JKU3HEHHBIN UK KIETKU
43 Marpuunbiii cuate3 JJHK
Xpomocomsl. JTabopartopHast pabota
44 «3yueHne XpoMOCOM Ha FOTOBBIX 0.5
MHUKpOIpenapaTax»
[IpocMoTp
BHUJICOYPOKA
IPOrPAMMHOTO
45 Jlenenve KIeTKu — MUTO3 poip
o0ecrieueHus
«IBpUKa»
«Muros3»
Tunbl ki1eTok. KapuokuHe3 ¥ IIUTOKUHES.
46 JlaboparopHnas pabota «Habmoaenue 0.5
MHUTO32 B KJIETKaX KOHUMKA KOpEIIKa JIyKa ’
(Ha TOTOBBIX MUKpOIIpenapaTax)»
47 Perynsiuust >)KM3HEHHOTO LUK KIIETOK
48 Opraaus3M Kak eJuHOE 11eI0e
49 Txanu pacrenuii. JJaboparopuas pabora 0.5
«/3yueHne TKaHEeW pacTeHUN» ’
50 TkaHu >KUBOTHBIX U YEJIOBEKA. 0.5 IIpocmotp
JlaGopatopHas pabota «3yueHue TkaHe BUACOYPOKaA
OPOrPaMMHOTO

KHUBOTHBIX»

obecrieueHus




«IBpUKA»
«OCHOBHBIE TKAHN

Opranbl. Cucremsl opraHoB. JlaboparopHas

51 pabota «M3y4yeHue opraHoB I[BETKOBOTO 0.5
pacTeHus»
52 Ornopa Tena opraHu3MoB
53 JIBrm>keHre opraHu3MoB
54 IIntanne opraHn3mMoB
55 ITuTaHue MO3BOHOYHBIX )KMBOTHBIX.
IInmeBapuTenpHas CUCTEMA YEJIOBEKa
56 JIpIxaHue opraHu3smMoB
57 JIpIXaHue MO3BOHOYHBIX KUBOTHBIX U
4eJI0BEKa
58 TpaHcnopT BEMECTB y OPraHU3MOB
59 KpoBeHoCHas cucreMa o3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKa
60 Briaenenue y opranu3smMosB
61 3ammra y opraHu3MoB
Hpocmotp.
BUJICOYPOKA
62 MMMyHHas cucTeMa 4enoBeKa [IpOTPaMMIIOLO
obecrieyeHus
«IBpUKa»
«MIMMYHHTET»
63 Pa3apaxuMoCTh U peryisuus y OpraHu3smMoB
64 I'ymopanbHast peryisiiyst 1 S9HA0OKpUHHAs
CUCTEMA KUBOTHBIX U YEJIOBEKA
65 ®opMbl pa3MHOXKEHHSI OPTaHU3MOB




66

[TonoBoe pa3zmMHOXKEeHUE

Hpocmorp.
BHJICOYPOKA
67 Meiios IIPOTPAMMHOT0
obecneueHuUs
«IBpUKa»
«Merio3»
IIpocmoTtp
I"ameTorenes. OOpa3oBaHHe U pPa3BUTHE BHICOYPOKA
68 MOJIOBBIX KJIETOK. JJabopaTopHasi pabota 0.5 IPOrPAMMHOIO
«M3ydeHne cTpoeHUs TOJIOBBIX KJIETOK Ha obecnieueHus
TOTOBBIX MHKpOIIperapaTax» «OBpHUKa»
«Qorenes»
Hpocmotp.
BUJICOYPOKA
69 NunuBuyanbHOE pa3BUTHE OPraHU3MOB — IPOrPAMMHOTO
OHTOTCHE3 obecrieueHus
«IBpUKA»
«OHTOTECHE3»
70 3akiaJKa OpraHOB U TKaHEW U3
3apOABILIEBBIX JIUCTKOB
Poct u pa3Butne xuBoTHBIX. JIabopaTopHas
71 paboTta «BpIsSBIIEHHE TPU3HAKOB CXOJICTBA 0.5
3apOoABIIIEH T0O3BOHOYHBIX JKHBOTHBIX)
Pa3zMHOXeHME U pa3BUTUE PACTECHHIA.
72 JlabopaTtopHnas pabora «CTpoeHHE OpraHoOB 0.5
Pa3MHOKEHUS BBICIITUX PACTCHUI»
7 Wcropust cTaHOBIICHUS U PA3BUTHS TCHETHKHU
KaK HaAyKu
74 OCHOBHBIC TTOHSTUSI 1 CUMBOJIBI TCHETHKH. 0.5

Jlaboparopras pabota «JIpo3odmia kak




00BEKT F'eHETHYECKUX HCCIICIOBAHUI

3aKOHOMEPHOCTH HacJIe0BaHMsI IPU3HAKOB.
MonoruOpuiHoe cKkpeuBaHue.

75 [IpakTuueckas pabora "U3yuenue 1 0.5
Pe3yIbTaTOB MOHOTHOPHUTHOTO
CKpeIIMBaHus y 1po30duisr"
76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKpEIINBAHUS
77 AHanusupyroliee ckpemuBanue. Hemonnoe |
JOMMHHUPOBaHUE
Jurubpunnoe ckpeuuanue. [lpaktuueckas
78 pabota «3ydyeHue pe3ynbTaToB 1 0.5
JUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIBD»
79 [{uTonornyeckrie OCHOBBI AUTHOPHUIHOTO |
CKPEILMBAHUSA
80 CueruieHHOE Hacle0BaHUE IPU3HAKOB 1
81 XpOMOCOMHasl TEOpUs HACJIECTBEHHOCTH 1
82 I'enerunka nosna 1
&3 I'eHoTum Kak 11eJ10CTHASI CUCTEMA 1
24 I'eHeT4ECKUI KOHTPOJIb Pa3BUTHS 1
pacTeHUi, )KUBOTHBIX U UeJIOBeKa
25 N3MeHUnBOCTH MPU3HAKOB. Buibl 1
W3MEHYUBOCTH
86 MoaudukanoHHas U3MEHYNBOCTh 1
87 BapuanvoHHblii psl ¥ BapralidOHHAast 1 0.5

kpuBas. JJaboparopHas pabota
«HMccnenoBanne 3aKOHOMEPHOCTEH




MOIU(UKAITIOHHON U3MEHUNBOCTH.
[TocTpoeHue BapHallMOHHOTO psiAa U
BapHAIMOHHON KPUBOII»

I'emoTunmueckast ©3AMEHYHUBOCTD.

88
KomOuHaTrBHas N”3MEHUYNBOCTH
Hpocmorp
MyTarmonHasi ”3MEHYUBOCTb. BHJIE0YPOKA
29 [TpakTuueckas pabota «MyTtanuu y 0.5 IPOrPaMMHOLO
Ipo30¢uiIbl (Ha TOTOBBIX obecrieueHus
MUKPOTIPENaparax)» «IBpHKa»
«MyTanumn»
90 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIiecca.
ONUTreHeTruKa U SMUTeHOMHKA
01 ['eneruka yenoBeka. [IpakTudeckas padora 0.5
«CocraByieHUE U aHAJIA3 POJIOCTIOBHON» ’
92 MeTto bl MEAUIIMHCKOW T€HETUKHU
3HavueHHe MEIUIIMHCKON T€HETUKH B
93 MPEAOTBPALIEHUH U JICUEHUU T€HETHYECKUX
3a001eBaHUI YeJIOBEeKa
IIpocmotp
OCHOBHBIE TTOHATHUS CEJIEKIUH. BUJICOYPOKA
JlaGopaTtopHnas pabora «M3yueHnue copToB 0.5 HPOLPAAMIOLD
o4 KYJbTYPHBIX PACTEHUN U TIOPOJI IOMAIIHUX COCCICHCHY
«IBpUKa»
KUBOTHBIX» «Comarnyeckas
rubpuansanmsy
MeTobl ceneKIMOHHOM paboThI.
95 JlaGopatopHas pabota «3yueHune MeTo0B 0.5
CEJICKLIUU PACTECHUI
96 JlocTHKeHMS CEeNEKIUU PACTeHU 1




XUBOTHBIX. [IpakTHueckas pabota
«ITpuBHBKa pacTeHUN»

CoxpaHeHue, U3y4eHHE U UCIO0Ib30BaHHUE

97 1
TCHETUYECKUX PECYPCOB
buoTtexHoOTHS KaK HayKa U OTpaciib
98 npousBojcTBa. [IpakTuyeckas pabora 1 0.5
«M3yueHne 00bEKTOB OMOTEXHOIOTHID)
99 OcHOBHBIE HAMPaBIEHUS CHHTETUIECKOU |
ouoJornu
IIpocmoTtp
BUJICOYPOKA
[IPOIPAMMHOTO
100 XpOMOCOMHasl ¥ TEHHAsl NHKEHEpUs 1 obecriedeHms
«IBpUKA»
«IIpumenenue
T€HHON UH)KEHEPpUNY
101 Menunuackre OMOTEXHOIOT NI 1
102 PesepBHblit ypok. [ToBTOopenue, 06001eHue, |
cUcTeMaTu3alus 3HaHuH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KIIACC

KoanyecTBO 4acoB

IIpakTH4eckue
padoThl, B TOM
yucJiie (ITP) u

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE
pecypchl, B TOM

Xapnau, B. BaitnOepra. JlabopaTopHas

JadopaTropHble
yucse
padorsr (JIP) ¢ Buaeoypoku (BY) ¢
Nem/m | Tema ypoka KoHTpOIbHBbIE | HCIOJb30BAHHEM
Bcero 5 O <3 HCIO0/1b30BAHHEM
adoThbl «IBpHUKa»
P P O «IBpuka»
MOOMJIBHOTO
MOOHJIBLHOTO
HHTErPUPOBAHHBI .
. HHTErPUPOBAHHBIH
i N
. _ | wmyasTumenuiinbIi
MYJIbTHMETUITHbI
y o KoMIuiekca ¢ 3D
KoMILIekca ¢ 3D .
. BU3yaJu3anuen
BU3yaJIn3anueit
OposmoninonHas Teopus Y. JlapBuna 1
5 JIBHOKyIIME CHIIBI ABOJIIOIIMY BHIOB 1O Y. 1
JapBuny
3 Bbopn0a 3a cyiiecTBoOBaHUE, ECTECTBEHHBIN U 1
MCKYCCTBEHHBIN 0TOOD
4 DopMUpPOBAHUE CUHTETUYECKON TEOpUU I
3BOJIIOLIUU
5 DTansl HBOJIIOIIMOHHOTO Mpoliecca: |
MUKPO3BOJIIOIUS M MAKPOIBOIIOLIUS
6 [Tomynsius — saeMeHTapHas eIMHUIA |
ABOJIIOLIUU
7 3aK0oH TeHETHYECKOro paBHOBeCHS JK. 1 0.5




pabota «BpIsSBICHIEC H3MECHUNBOCTH Y
0co0el 0IHOTr'0 BHIA)»

DOneMeHTapHbIe (PaKTOPHI IBOIIOIIUN

OS¢ ekt ocHoBarens. Ipdext OyTHUIOUHOTO
TOPJIBIIIKA

10

Murpauuu. M30a01u nOMyJIsauui:
reorpaduyeckas, Ononoruyeckas

11

EcTtecTBeHHBIN 0TOOP — HANPABJISFONTUI
(bakTop HBOOLIUU

12

[TonoBoit oT60p

13

[Tpucnocob1eHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPO3BOIIONMHU. JITabopaTopHast
pabora «/3y4enue apoMopho30B u
UIVO0AIANTALMN Y PACTEHUH U )KUBOTHBIX)

0.5

14

[Tpumepsl pUCTIOCOOIEHHH Y OpraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKUE,
OHMOXMMUYECKHUE, TTIOBEICHUECKHUE.
Jlaboparopuas padota «[IpucmocobneHus
OpPTraHU3MOB U UX OTHOCHUTEIIbHAS
1IETIECO00Pa3HOCTH

0.5

15

Bun, ero kpurepuu u CTpyKrypa.
JlaGopatopHnas pabora «CpaBHEHUE BHJIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5

16

Crpykrypa Buza

17

Bunoo6pa3oBanue kak pe3ynbTar
MUKPO3BOIIOIUU

18

CBs3b MHKPOI3BOJIIOOWH U SITUACMHUOJIOT U




Makpossosntonus. [laneonTtonornyeckue

19 METO/]IbI U3YUYEHHS 3BOIIOLUU

20 buoreorpaguyeckue MeToabl U3yueHuUs
ABOJTIOIUHN
OMOpPHOIOTMYECKHUE U CPAaBHUTEIBHO-

21 MOP(OJIOTHUECKUE METOIbI U3yUCHHS
ABOJTIOIUHU
MonekynsapHO-TreHeTUYECKHE,

22 OMOXMMHYECKHUE U MATEMAaTUYECKUE METOIbI
W3YUYEHUs IBOJIIOLIUN

23 OO61re 3aKOHOMEPHOCTH IBOJTIOIIUN

24 AnantuBHas paauanusa. HepaBHoMepHOCTH
TEMITIOB 3BOJIIOIUU

)5 Hayunbie runoTe3sl mpoOuCX0KACHUS KU3HU
Ha 3emie

%6 JloHayuyHbI€ PECTABICHUS O 3aPOKICHUU
KUZHU

7 OCHOBHBIE 3Tanbl HEOPraHUYECKOU
3BOJIIOLIUN

28 ['unoTesbl 3apokICHUS KU3HU
Uctopus 3emiu u MeTOABI €€ N3yUCHHUS.

29 Jlabopartopnast pabora «3yuenue u 0.5
OIHCaHUE UCKOMAEMbIX OCTATKOB JPEBHUX '
OpPraHU3MOB»

30 HavanbpHble 3Tansl opraHnyecKoil 3BOIIOLUN

31 DBOIOLUS 3YKapUOT

32 OCHOBHBIE 3TaIlbl HBOJIIOIUU PACTUTEIBHOTO 0.5




mupa. [Ipaktudeckas padora «3ydenue
0COOEHHOCTEH CTPOEHUS PACTCHHUI pa3HBIX
OTJIEJIOBY

OCHOBHBIE 3TAITbI 9BOJIOIINHU KUBOTHOI'O

33
Mupa
DBorOIMS )KUBOTHBIX. [IpakTudeckas
34 pabota «M3ydeHrne ocOOEHHOCTEH CTPOCHHUS 0.5
MMO3BOHOYHBIX KUBOTHBIX)
15 Pa3BuTHe »xu3HU Ha 3eMIie 1Mo 3paM U
nepuoaam
16 MaccoBble BBIMUPaHUSI — 9KOJIOTHYECKHE
KPHU3UCHI MPOIILIOTO
37 CoBpeMEeHHBIN SKOJIOTUYECKUI KPU3ZHUC, ET0
0COOEHHOCTH
18 CoBpeMeHHasl cucTeMa OPraHuYeCKOro
MIPOIILIIOTO
39 OCHOBHBIE CHCTEMAaTUYCCKUE TPYIIITHI
OpPTraHHU3MOB
40 AHTpPOIIOJIOTHSI — HAayKa O YEJIOBEKE
A1 PazBuTune npeacraBieHuit o
MIPOUCXOXKJACHUN YeTIOBeKa
MecTo 4yenoBeka B CUCTEME OpPraHUYECKOI0
4 mupa. Jlaboparopnas padota «13ydenue 0.5
0COOEHHOCTEH CTPOEHUs CKEJIeTa YeIOBeKa, '
CBSI3aHHBIX C IPSIMOXOXKICHUEM»
43 JIBrKy1Me CHIIbI aHTPOIIOTEHE3a
44 CooTHollleHne OMOJIOTUYECKUX U




COLIMAJTIbHBIX (PAKTOPOB B AHTPOIIOTE€HE3E

45 OCHOBHBIE CTaJUU AaHTPOIIOT€HE3A

46 [Tasneorenerrka U nMajieOreHOMHUKA

47 DBOJIOIHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue packl. [IpakTudeckas padbora

48 «3yueHne 3K0I0rnYeCcKuX aganTauil 0.5
YeoBeKay

49 MeXIuCIUIUIMHAPHBIC METO/IBI
AHTPOIOJIOTHH

50 3apoKI€HUE U pa3BUTHE IKOJIOTUN
Mertoapb! akonoruu. Jlabopatopnas padora

51 «M3yueHne MeTo10B 3KOJIOTHYECKUX 0.5
UCCIIEA0BAaHUN

5 3HaueHue SKOJOTUUECKUX 3HAHUHN s
YeloBeKa

53 DkoJsiornueckue GakTopsbl
Abnortnueckue paxkropbl. CBET Kak

54 sKosiornyeckuit ¢pakrop. JlabopaTtopHas 0.5
pabota «BblsiBneHre npucnocodaeHuit '
OpPTaHU3MOB K BITUSTHHIO CBETa»
Aobuotnueckue pakropsl. Temmneparypa Kak

55 sKosoruueckuit paxrop. JlaboparopHas 0.5
pabota «BpIsiBI€HNE PUCTIOCOOICHHHA '
OpPTaHU3MOB K BIUSHHUIO TEMIIEPaTyPh»

56 AbuoTtnueckue (paxkropsl. BraxxHocTs Kak 0.5

sKosoruueckuit gpaxrop. JlaboparopHas
pabota «AHAaTOMUYECKHE 0OCOOCHHOCTH




pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenbl 0OuTaHMsI OPraHU3MOB 1
58 buonoruueckue puTMbl 1
59 JKuzneHnnbie GopMbl OpraHU3MOB 1
60 buotnueckue gakropsl 1
3HaueHre OMOTUYECKUX B3aMMOICUCTBUI
61 JUIS CYILIECTBOBAHUS OPTaHNU3MOB B Cpejie 1
oOuTaHus
IIpocmotp
BUJICOYPOKA
DKOJOTHYECKHE XapaKTePUCTUKH [pOrpaMMHOI0
62 O — 1 obecreueHus
y «OBpHKa»
«IKOJIOTUYECKHE
TTUPAMHUTBD)
IIpocmotp
BUJICOYPOKA
OcHoBHbIE TIOKa3aTeNN MOMYJISILIUU: IIPOrPAMMHOT0
63 YHCIEHHOCTD, TNIOTHOCTh, BO3pAacTHAs U 1 o0ecrnieueHus
MOJIOBAsi CTPYKTypa «OBpHKa»
«IToTok sHepruu B
9KOCUCTEME»
OcCHOBHBIE TIOKA3aTENN HOMYJISILIUN:
64 POXKJ1a€MOCTh, TPUPOCT, TEMI POCTA, 1
CMEPTHOCTh, MUTPALIUU
65 DKojoruueckasi CTpyKTypa MomyJsun 1
66 JlnHaMuKa MOIyJISIUUU U €€ peryJisanus 1
67 KpuBble pocTa 4MCI€HHOCTH MOMYJIALNH. 1

KpI/IBI)Ie BbBDKUBAaHUA




Dkosornueckas Huia puaa. JlabopartopHas

68 pabota «IIpucnocobneHus: cemMsiH pacTeHHUI 0.5
K pacceseHuIo»
69 Bun kak cucrema nomysisiiui
70 3aKOHOMEPHOCTHU MOBEAECHUS U MUTPALIUIA
KUBOTHBIX
71 Coo011ecTBO OPraHu3MOB — OHOIIEHO3
72 DKocucTeMa Kak OTKpbITasi cucTeMa
7 KpyroBoport BeliecTB 1 NOTOK SHEPTUH B
JKOCUCTEME
74 OcHOBHBIE TOKA3aTETU IKOCUCTEMBI
75 DKOJIOTUYECKUE TUPAMUJIBI
76 N3meHneHus coo0111ecTB — CyKIECCUH
[Ipocmotp
BUJICOYPOKA
77 HpHpOI{HBIG 9KOCHUCTEMBI. DKOCHCTEMEI 03€p MIPOTPaAaMMHOTO
U peK. DKOCUCTEMbI MOPEH 1 OKEaHOB obecrnieueHus
«IBpUK»
«O3epo»
73 [IpupoaHbIe 5KOCUCTEMBL. DKOCUCTEMBI
TYHAP, JIECOB, CTEIIEH, ITyCTHIHb
IIpocmotp
BUJICOYpPOKa
IPOrpaMMHOTO
79 AHTPOIOTE€HHBIE SKOCUCTEMBI porp
oOecnieueHus
«DOBpUKa»
«ITpym»
20 Ypboskocucremsl. [IpakTuyeckas padora 0.5

«M3yuenne u onrcanue ypoo3KOCUCTEMBD)




3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX

81 B3aUMOJIEVCTBUI OPraHU3MOB B
HKOCHCTEMAX
[Ipocmotp
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN BHIICOYPOKa
pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM, TPOTpaMMHOTO
82 obecrieyeHust
OpPraHU3MEHHOM, MOIYJISALUOHHOM U
«IBpHUKa»
HKOCHCTEMHOM YPOBHSIX «3arps3Henne
BO3/IyXa»
23 buocdepa — obuierianerapaas 060104Ka
3emin
84 Yuenue B. W. Bepraackoro o 6uochepe
85 3aKOHOMEPHOCTH CYIIIECTBOBAHHUS
o6uocdepsl
26 KpyroBopoTs! BeriecTB u
OMOreOXMMHYECKUE ITUKIIBI
%7 3oHanbHOCTH OMocdepbl. OCHOBHBIEC OMOMBI
CyILIU
88 YcroitunBocth 6uocheps
IIpocmotp
JIP nporpamMmMHOro BH/IE0YpOKa
obecrieueHus POrpaMMHOTO
89 DKOJIOTHYECKHUE KPU3HUCHI U UX TPUUHMHBI
«IBpHKa» oOecrieueHust
«O30HOBbIV cnoit» | «IBPHKaA»
«O30HOBBIN CIION»
90 BosneiicTBue uenoBeka Ha onochepy
01 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA

PaCTUTENbHBIA U dKUBOTHBIN MU




92 Oxpana npupozsl 1

93 OCHOBHBIC TIPUHIIUIIBI YCTOHYHBOTO 1
Pa3BUTHS YEJIOBEUECTBA U MPUPOJIBI
ParronanbsHO€ IpUPOAONOIb30BAHUE U

94 COXpaHEeHHEe OHOJIOTHYECKOT0 pa3Ho00pa3us 1
3emun

95 Q§o6meHHe 1o TeMe « MUKPOIBOITIOLHS 1 1
e€ pe3yJIbTaThD»

96 O600menue mo Teme «MaKpOodIBOIIOIUS U |
e€ pe3yJIbTaThl»

97 O6061mmenue no teme «IIpoucxoxaenue u 1
pa3BUTHE )KU3HH Ha 3emiie»

08 O6o06menue no Teme «IIpoucxoxaenne 1
YeJI0BEKa — aHTPOTIOT€HE3»

99 Oo6o01ieHne o TemMe «IKOJIOTHsI — HayKa O I
B3aUMOOTHOIICHUSIX OPTaHU3MOB)

100 O06o6mmenne no reme «OpraHu3Mel U cpeaa |
oOuTaHU

101 O606H1eHIEe 10 TeMe «DKOJIOTHS BUIOB U !
HOMYJISIIUID

102 O6o06menue no reme «bruocdepa — !
rJ100aJpHas 5KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7.5
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