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Pabouas mporpamma mo ydyeOHOMy mpenmery "buomorus" (yrayOGuE€HHBIH YpOBEHB)
(mpenmetHas obsacTs "EcTecTBeHHO-HAay4YHBIC TIPEAMETHI") (ajiee COOTBETCTBEHHO - ITporpaMmma
no Owojoruy, OHOJOTHSA) BKIIOYAET IMOSICHUTENBHYIO 3allMCKy, COJIep)KaHue OOy4YeHHH,
IUTAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS ITPOTPAMMBI 110 OMOJIOTHH.

[losicHuTenpHas 3amMcka oOTpakaeT oOImMe LeNd H 3aJadyd  HM3y4eHHs OHOJIOoTHH,
XapaKTepPUCTHKY MCHXOJOTUYECKUX IMPEANOCHUIOK K €€ M3YYeHHIO O0YdYalolMMHCS, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKXKe MOJXOAbI K OTOOpY COJEp)KaHHs, K OIpeaesICHUIO
IUTAHUPYEMBIX Pe3yIbTaTOB M K CTPYKTYPE TEMAaTHYECKOTO IUTAHUPOBAHUSL.

Copneprxanme 00yueHHs pacKphIBaeT COACPIKATEIbHbIEC TMHUU, KOTOPBIE MPeIararoTcs s
00513aTeIBHOTO U3yYEHUS B KaXKIOM KJIacCe Ha YPOBHE CPEHEro 001Iero 00pa3oBaHusl.

[Tnanupyemblie pe3yabTaThl OCBOSHHS MPOrPaMMbl IO OMOJIOTUM BKJIIOYAIOT JINYHOCTHBIE,
MeTalpeIMETHBIE pe3yJbTaThl 3a BeChb MNEpHOA OOydeHHs Ha YpPOBHE CPEJHEro OOIIero
00pa3oBaHus, a TAKXKE MPEAMETHBIC TOCTHKEHUS 00yYaroIIerocs 3a KaKabli rojl 00y4eHusI.

ITosicHUTENBbHAA 3aNIHCKA

[TporpaMmma mo OWONOTHH Ha YpPOBHE CpPEIHEr0o 0OIero oOpa3oBaHHs pa3paboTaHa Ha
ocHoBe denepanpHoro 3akona ot 29.12.2012 N 273-®3 "O6 obpazoBanuu B Poccuiickoit
Oenepanuu’’, PI'OC COO, Konunenuuu npenojgaBaHus yueOHoro mnpenmera "buosorus" u
OCHOBHBIX MOJIOKEHUH (enepanbHOi paboueil mporpaMMbl BOCITUTAHHUS.

buonorust yriyonénnoro ypoBHs wusyueHus (10-11 kiaccel) sABiIseTCSs OJHUM U3
KOMIIOHEHTOB  mpeaMeTHol  obOnactu  "EctectBeHHo-HayuHble mpeamersl".  CoriacHo
nosoxkeHusM ®I'OC COO npoduiibHble y4eOHbIE NMPEAMETHI, U3ydyaeMble Ha YIiayOnEHHOM
YpOBHE, SBIAIOTCS crocodoMm muddepeHnranuy oOyueHUsT Ha YpOBHE CpeIHero oOIlero
o0pa3oBaHMs U MPU3BAHbI 00ECIEUUTh IPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOLIUM, CPETHUM
o0ummM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke Bpemsi KaKIblid U3
THX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTHPOBAaH HA MPUOPUTETHOE pEIICHHE
0o0pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3aHHBIX C MpodopueHTanuein
0o0yyaroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTH Hay4yHOro 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOMN, SKOJIOTHEH, ICUXOJIOTHEN, CIIOPTOM WJIK BOEHHBIM JIEJIOM.

[IporpamMma no Ouosioruu Aa€T MpencTaBICHHE O IEJIM U 3aJadax M3y4deHHs] y4eOHOro
npeamera "buonorus" Ha yriayOiE€HHOM YpOBHE, omnpenenseT o0s3arenabHOe (MHBapHAHTHOE)
MPEIMETHOE COJIEpP)KAHUE, €ro CTPYKTYpPUPOBAHME IO pa3jieiaM U TeMaM, paclpeiesieHue 1o
KJlaccaM, PEKOMEHIYeT IOC/IeA0BaTeIbHOCTh HM3y4eHHs Y4eOHOro marepuana ¢ y4éTom
MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKM Y4eOHOro mpolecca, BO3PAaCTHBIX
ocobeHHOcTel  oOyuarommxcs. B mporpamme 1o OHONOIMHM  peald30BaH  MPHHIIMI
IIPEEMCTBEHHOCTH C H3Y4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUf,
Oyarosaps 4emy MpoCcMaTpUBAETCS HANIPABJIEHHOCTh HA MOCIEAYIOIIee pa3BUTHE OMOIOIMYECKUX
3HaHWW, OpPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAyYHOTO MMPOBO33PEHMUS,
HKOJIOTUYECKOT0 MBIIUICHUs, MPEACTAaBICHUH O 310pOBOM 0Opa3e >KU3HM, Ha BOCIIHUTaHHE
OEpEKHOTO OTHOIICHHS K OKPYXKAIOIIEH NMPHUpPOHOM cpene. B mporpamMMe mo OMOJIOTHH TakkKe
NOKa3aHbl BO3MOXKHOCTH yueOHoro mpeamera "buosorus" B peanuzanuu tpedoBanuit ®I'OC
COO x m1aHupyEMBIM JTUYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yabTaTaM 0Oy4eHHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENBHOU NEATENLHOCTH O0yYaromuXcs MO
OCBOCHHMIO COJEpKaHUsS OWOJIOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeaHEro oOIIero
o0Opa3oBaHusl.

[TporpaMma mo OMOJIOTUU SIBISIETCSI OPUEHTUPOM JUISL COCTABIIEHUS aBTOPCKUX paboumx
nporpaMM. ABTOpaMH pabOYMX MPOTrPaMM MOXKET OBITh MpPEUIOKEH CBOM MOAXO0A K
CTPYKTYPUPOBAHHUIO M IOCIEAOBATEIBHOCTH M3Y4YEHMsI y4eOHOro marepuaya, CBOE BHJECHUE
croco0oB (OPMHUPOBAHUS Yy O0yJarOIUXCS MPEIMETHBIX 3HAHUN U yMEHH, a Takke METOJI0B
BOCIIMTAHUS U PA3BUTHS cpeAcTBaMH yueOHoro npeamera "buonorus".

buonoruss Ha ypoBHe cpenHero ooOuero o0pa3oBaHHs 3aBepLIaeT OHUOJIOTHYECKOEe



o0pa3oBaHue B IIKOJIE U OPUEHTUPOBAH HAa PACIIMPEHHE U YIIIyOJeHHE 3HAHUN 00yJaromuxcst o
’KMBOH IPHUPOJE, OCHOBAX MOJIEKYISPHOW M KJIETOUYHOW OMOJIOTHH, 3MOPUOJIOTUM M OHOJIOTHU
pa3BUTHUS, TEHETUKHU, CEJIEKIIMH, OMOTEXHOJIIOTUH, IBOJIOLIMOHHOIO YUEHUS U 3KOJIOTUH.

N3yuenue ydyeOHoro mpeamera "buonorus" Ha yriay0iaeHHOM ypOBHE OpPMEHTHPOBAHO Ha
HOJTrOTOBKY O0YYaroIUXCs K OCIEAYIOEeMY OJTYYSHHI0 OMOJIOTHYECKOT0 00pa30BaHus B By3ax
U OpraHu3alusaX cpelHero mnpodeccuoHaabHOro ooOpa3oBaHuss. OCHOBY €ro coaep)KaHus
COCTaBIIIET CHUCTEMa OHMOJOTMYECKUX 3HAHWUH, MOJYYCHHBIX IMPH HM3YyYCHHUU OO0YYarOIIUMHUCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKMX pa3esoB OHMOJOIMHM Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanus, B 10-11 kiaccax 3T 3HaHUS MOMYYarOT pa3BuTue. Tak, paclIMpeHsl U yriryOJIeHbI
Ouosiornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Ipubax, OakTepusx, OpraHu3Me 4YeloBeKa,
Oo0LIMX 3aKOHOMEPHOCTSX JKHU3HM, [OINOJHUTEIBHO BKJIIOYEHbI OHOJIOITMYECKUE CBEICHUS
IPUKJIAJHOTO U MOUCKOBOI'O XapaKTepa, KOTOPblE MOXHO HCIOJb30BATh KAaK OPUEHTUPBI AJIS
nocieayomero Beidopa mnpodeccun. BozMokHa Takke MHTErparus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOLUMH 3HAHUSIMHU, IOJTYYEHHBIMU OOYUYaIOIIUMUCS IIPU U3YYEeHUH (PU3UKH, XUMHH,
reorpadgun U MaTEMaTHKH.

CrpykTypa nporpaMMbl 10 OMOJIOTHH OTPaXKaeT CUCTEMHO-YPOBHEBBIA U 3BOJIIOLIMOHHBIIH
NOAXO0Jbl K M3ydyeHHto Ouonoruu. CoriacHO UM, U3ydaloTCs CBOWCTBA U 3aKOHOMEPHOCTH,
XapaKTepHBIE JUIsl )KUBBIX CUCTEM Pa3HOT'O YPOBHS OpraHU3aLUH, 3BOJIIOLIUN OPraHUYECKOI0 MUPa
Ha 3emiie, COXpaHEHHsI OMOJIOTMUECKOro pa3HooOpa3us miaHeTsl. Tak, B 10 kimacce u3ydaroTcs
OCHOBBI MOJICKYJISIPHOM U KJIETOYHOIN OHOJIOTUH, SMOPUOJIOTMH U OMOJIOIMU Pa3BUTHS, TEHETUKU
U CeNeKUUH, OWOTEXHOJIIOTMHM M CHHTETHYECKOW OHOJOTMH, aKTyalH3HpYIOTCS 3HAHUS
oOyyaromuxcst Mo OOTaHMKe, 300JI0TMHM, aHATOMUM, (u3noiorud yenoeka. B 11 kmacce
M3Y4ar0TCsl SBOJIIOIIMOHHOE YUE€HHE, OCHOBBI SKOJIOTUH U yYeHHE 0 Ouocdepe.

buonorus mpusBaH obecreduTbh OCBOEHHE OOYYarOIIMMHUCS OHOJIOIMYECKMX TEOpHH U
3aKOHOB, HJIeH, IPUHIIUIIOB U MIPaBUJL, JIEXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
KapTUHbl MHpa, 3HAHUH O CTPOCHMM, MHOroOOpa3suM M OCOOCHHOCTSAX KJIETKM, OpraHu3Ma,
HOMYJISIIMK, OMOLIEHO3a, SKOCUCTEMbI, O BBIJAIOIIMXCSA HAYYHBIX JOCTHIKEHUSX, COBPEMEHHBIX
UCCIIIOBAaHUAX B OMOJIOIMH, NPUKJIAJHBIX acleKTax Ouojorudeckux 3HaHui. J{ns pa3Butus u
NOJJEpKaHUSI MHTEpeca OOydaroluxcss K OMOJOIMM Hapsily €O 3HAUUTENbHBIM O00BEMOM
TEOPETUYECKOr0 MaTepuala B COJCPXKAHUU MPOrpaMMbl IO OHMOJOTHU TPETyCMOTPEHO
3HAKOMCTBO C MCTOPHMEW CTAaHOBJIEHUS U Pa3BUTHsI TON WJIM MHOW 00jacTu OMOJIOTHH, BKJIAJA0M
OTEUYECTBEHHBIX M 3apyOeKHBIX YUEHBIX B pEUICHHE BaKHEHIIUX OWOJIOTHYECKUX U
HKOJIOTUYECKUX TTPOOIIEM.

Llens u3ydyenus ydyeOHoro mpeamera "buonorus" Ha yriayOi€HHOM YpOBHE - OBJaJieHHUE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpTraHU3aIlii JKHBBIX CHUCTEM
pasHOro paHra 1 MpuoOpeTeHne yMeHUH UCII0JIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUH HHTEpeca K
onpenenéHHoil obnactu MpodecCHOHATBHOM NEeATETbHOCTH, CBSI3AHHOW C OMOJOTHEN, WIH K
BbIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUs.

Joctuxenue 1enu u3ydeHus ydeOHoro npeamera "buosorus" Ha yriyOn€éHHOM ypoBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOEHHUE 00YJaIOIIUMUCS CUCTEMBI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTMUECKHUX
TEOPHsIX, KOHLENIMSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M TMpaBWIIaX, COCTaBJISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTUHy MHpa; O CTPOEHHHM, MHOroodpasuu u
0COOEHHOCTSIX OMOJIOTUYECKUX CHUCTeM (KJIETKa, OpPraHu3M, MOMYJSAIus, BUA, OHOreoleHO3,
6uocdepa); 0 BBIIAIOUINXCA OTKPBITUSAX U COBPEMEHHBIX MCCIIEAOBAHUAX B OUOJIOTHH;

O3HaKOMJIEHHE  OOyyalomMxcsi C  METOJaMu  [O3HaHMUA  JKUBOW  TNPHPOJIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISIpHON U KIETOYHOM OMOJIoruw,
HMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TEHETUKU U CEJNEKIIUU, OMOTEXHOJIIOTUM U CHHTETHYECKOU
OMOJOTUHM, TAJIEOHTOJOTHH, SKOJOTHH); METOJaMH  CaMOCTOSITEIbBHOIO  MPOBENIEHUs
OMOJIOTHYECKUX HCCIEeIOBaHUNH B JlabopaTopuu M B IpHpone (HaONoJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJieHuEe OOYYalOIMIMMUCS YMEHHUSIMH: CaMOCTOSATENbHO HAXOJAUTh, aHAJIM3UPOBATh U



UCTIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TIOJIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEH U
CHUMBOJIMKOM; YCTaHABJIMBATh CBSA3b MEXK/1Y Pa3BUTHEM OMOJIOTHUU U COLIUATIbHO-3KOHOMUYECKUMU
¥ HKOJIOTUYECKUMU IPOoOIeMaMH 4eJIOBEYECTBA; OLICHUBATH ITOCIIEACTBUS CBOCH IS TEILHOCTH O
OTHONIICHHIO K OKpYXKalollel MNPUPOAHON cpene, COOCTBEHHOMY 3I0POBBIO U 370POBBIO
OKpYKaIOIIMX JIIOJICH; OOOCHOBBIBaTH M COOJIIOJATh MEpbl MPO(PUIAKTHKH HH()EKIMOHHBIX
3a0o0yieBaHUM, MpaBWiia MOBEIEHUS B NIpUpole U obecreueHuss 0e30macHOCTH COOCTBEHHOU
KU3ZHEJEATEIIbHOCTH B YPE3BBIYAWHBIX CHUTyalMsIX NPUPOAHOIO U TEXHOI'€HHOI'O XapaKTepa;
XapaKTepUu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0Yy4arOIMXCS MHTEIJICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEW B mpolecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJIEIOBAaHUSIMU B OHOJIOTHU,
pemaeMbpIMH €10 ITpoOJIeMaMy, METOJOJIOTHEel OMOJOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUus OHOJNOTMYECKUX 3a7ad, MOJETUPOBaHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIHUTAHHUE Y O0y4arOUIMXcs [IEHHOCTHOTO OTHOILIEHHUS K JKUBOHM MPHUPOJAE B LIEJIOM M K
OTHCNbHBIM €€ O0beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TIE€HETUYECKON
rPaMOTHOCTH, OOIIEH KyJIbTYphl TMOBEIEHUS B MPUPOIE; WHTETpallii €CTECTBEHHOHAYYHBIX
3HAHHMH;

npuoOpeTeHne 00yJaroIUMHUCS KOMIIETEHTHOCTH B PAI[MOHATIBHOM MPHUPOIONOIB30BAHUT
(coOnrosenne mMpaBWJI TOBENCHHS B MPHUPOJE, OXPaHbI BHJOB, AIKOCHUCTEM, OHOCHEpHI),
COXpPaHEHUU COOCTBEHHOI'O 370POBBS M 3[0POBBSl OKPYXKAIOUIMX JIOAeH (COOMIOAeHUS Mep
npouIaKTUKA 3a00JIeBaHM, o0ecTieueHrne 0€30TaCHOCTH KU3HEACATSIIBHOCTH B UPE3BbIUAHBIX
CUTYaIUAX IPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BaHHUS OMOIOTHUYECKHUX
3HAHUN U YMEHUH B IOBCEAHEBHOM KU3HH;

CO3JIaHHME YCIOBHH [UIsI OCO3HAaHHOTO BbIOOpa OOYYAIOIUMUCS HHAUBHIYaAIBHOM
00pa3oBaTeNbHOW  TPACKTOPHH, CIIOCOOCTBYIOIICH MOCIEAyIOMEMY NpOPecCHOHATHHOMY
CaMOOMPEIEICHUI0, B COOTBETCTBUU C WHIMBUIYaJbHBIMA MHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO0111ee ynCII0 4acoB, PEKOMEHIOBAHHBIX JJIS1 U3yUEHHsI ONOJIOTUH HA YTI1yOJIEHHOM YPOBHE,
- 204 gaca: B 10 kiacce - 102 ygaca (3 yaca B Hegento), B 11 kmacce - 102 gaca (3 gaca B Hezlemio).

OT100p opranu3allMOHHBIX (OPM, METOJIOB U CPEJICTB 00yUEHUS OMOJIOIMH OCYLIECTBISAETCS
¢ yuérom crenu(uKH ero CoAep KaHHWs M HAIpPaBJIEHHOCTH Ha MPOJOHKEHHE OHMOJIOrMYECKOro
00pa30BaHUs B OpraHU3aLUsAX CPETHEr0 MPO(ECCHOHAIBHOTO U BBICIIEr0 00pa30BaHMs.

OO0s13aTeNnbHBIM YCIOBHEM NpU OOyYE€HUU OMOJOTMM Ha YriayOJIEHHOM YpOBHE SIBISIETCA
IpoBe/eHUE JIabOpaTOpPHBIX M MpakTHueckux pabor. Takke yuyacTue oOyyaromuxcs B
BBITMIOJTHEHUH IPOEKTHBIX U yUeOHO-UCCIIE0BATENbCKUX pab0T, TEMAaTHKa KOTOPBIX ONpeesieTcs
YUHTEJIEM Ha OCHOBE UMEIOINXCS MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX
YCIOBUH.

1. COAEPYKAHUE YUEBHOT'O ITPEJIMETA «BUOJIOTUS1» (VTJTYBJIEHHBIN
YPOBEHD)

10 KJTACC

Tema 1. Bnonorus kak Hayka.

CoBpemenHast Ouosiorusi - KoMmIiekcHasi Hayka. KpaTkasi uctopusi pa3BuTusi OMOJIOTHU.
Buonornyeckue Hayku M u3ydaemble MMU TpoOiembl. DyHAaMeHTalbHbIE, NPHUKIATHBIE U
MOMCKOBBIE HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3HayeHue Ouonoruv B (OPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI
mupa. [Ipodeccun, cBa3annbie ¢ 6uoorueil. 3HaueHrue OMOJOTUHU B MPAKTUUECKON 1€ATEIbHOCTH
YeJIOBEKA: MEJUIMHE, CEIbCKOM XO035MCTBE, IPOMBIIUIEHHOCTH, OXPaHe IIPUPOIBI.

JemoHCcTpamuu:

[Toptpetsl: Apucrorens, Teodpact, K. Jlunnent, XK.b. Jlamapk, Y. Hapsusn, Y. I'apsei, I
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Mengens, B.U. Bepuanckwuii, U.I1. I1aBnos, .. Meunukos, H.W. Basuinos, H.B. Tumodees-
Pecosckuit, JIxx. Yorcon, ®@. Kpuk, /1.K. benses.
Tabmuubl u cxemsl: "CBsi3p Ouonoruu ¢ apyrumu Haykamu", "Cucrema OMOJIOTHYECKUX

n

Hayk".

Tema 2. 7KuBble cucTeMbl U UX H3y4YEHHeE.

JKuBble cucTteMbl Kak mpeaMeT u3ydeHus omonoruu. CBOMCTBA KHUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTb U  YHOPSAJOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHMU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd KUBBIX CHCTEM: MOJIEKYJISIPHBIA, KIJIETOYHbIA, TKAHEBBI,
OpraHU3MEHHBIN, MONYJISIUUOHHO-BUI0BO, AKOCUCTEMHBIN (6MOreo1IeHOTUYECKHI),
ouocepnsiid. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kuznp kak opma cymecTBoBaHus Marepuu. Hayku, u3ydaroniue >KuBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OPTaHU3aLUH.

W3ydeHne >XuBBIX cucTeM. MeTonbl Ouoiornyeckoil Hayku. HalOmromeHue, n3mepeHue,
SKCHEPUMEHT, CHUCTeMaTu3auus, MeraaHanu3. lloHsaTMe O 3aBUCMMON M HE3aBUCHUMOU
nepemenHo. IlmanupoBanne skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonsaTue BEIOOPKHU U €€ AoCTOBepHOCTh. Pazdpoc B Oroiornueckux naHHbIX. OleHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ysbTaToB. [IpHunHbBI HCKaXKE€HUS PE3YJIbTAaTOB AKCIIEPUMEHTA.
[loHsiITHE CTATUCTUYECKOTO TECTA.

Tabmuier 1 cxemsl: "OcHOBHBIC TpU3HAKH *)U3HK", "bronorudeckue cucremsl”, "CBoiicTBa
KuBoW Marepuu", "YpOBHU OpraHuzauuu >kuBoi npuponsl”, "CTpoeHue >KUBOTHOM KIETKH'",
"Tkanu >kuBOTHBIX", "CuHCTEMBI OpraHoB uejoBedeckoro opranusma', "buoreorenos",
"buocdepa", "MeToapl U3ydeHHs )KUBOI MPUPOIBI".

O6opynoBanue: JabopaTopHoe 000pyI0BaHUE VISl IPOBEACHUS HAOIIOICHUN, U3MEPECHHUI,
3KCHEPUMEHTOB.

[TpakTnueckass pabora "Mcnonb3oBaHUE pa3IMYHBIX METOJOB MPU H3YYEHHH >KUBBIX
cucreM".

Tema 3. buosiorust KJjieTku.

Knetka - cTpykTypHO-(yHKIIMOHANbHAS €IUHUIA XUBOTO. VICTOpUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.

Metonbl MOJIEKYISIPHOM M KJIETOYHOW OWOJIOTMM: MHUKPOCKOIHS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, aAuddepeHnnanbHOe  LEHTpUYTUPOBAHMUE,
KYJIbTUBHPOBAHHUE KJIETOK. DJIEKTPOHHAS MUKPOCKOIIHSI.

JeMoHcTpanuu:

[Toptpetsr: P. Tyk, A. JleBenryk, T. [lIsann, M. Illneiinen, P. Bupxos, K.M. bap.

Tabmuubl u cxemsl: "CperoBoi MuKpockom", "DnekTpoHHbIH Mukpockon", "Hcropus
Pa3BUTHSI METOJI0B MUKPOCKOIIUN".

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPONpENapaThl PAacTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KJIETOK.

[Tpaktuyeckas pabora "M3ydeHue MeTONOB KIETOYHOW Ouonoruu (xpomarorpadus,
anekTpodopes, muddepennnanbaoe nenTpudyruporanue, [LP)".

Tema 4. XumMnuyeckasi OpraHu3anms KJIETKH.

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YIbTPAaMHUKPOJIEMEHTHI. Boaa u e€ posib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHMM KIETKH, TEIUIOPETYJIALUN.
MunepasnbHbIe BElIecTBa KJIETKH, UX Ouojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KJIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Moiekynbl. IlepBuuHas cTpykTypa Oernka, MenTuaHas
CBsi3b. BTopuuHnas, TpeTnyHas, 4eTBEepTUYHAs CTPYKTYypbl. [leHaryparus. CBoicTBa O€NKOB.
Knaccudukanus 6enxoB. buonornueckue GpyHkimum 6€IKOB.

VYraeBoasl. MoHOCaxapusl, JUcaxapuabl, OTUrocaxapuabl U nonucaxapusl. O0muii nian



CTPOCHUS M (PU3MKO-XMMHUYECKHE CBOMCTBA YIiIeBOA0OB. bruonornueckue GpyHKIMH yrIeBOI0B.

Jlumuaer.  TmapodumbHO-THApOGOOHBIE  cBoiicTBa.  Kmaccudukammss  TUNUIOB.
Tpurnunepunasl, pochonunuabl, BOCKH, CTepou Ibl. bruonornueckue GyHKINH JIUHIOB.

O61ue cBoiicTBa OMOJIOTHYECKUX MEMOpPaH - TeKy4ecTh, CHIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. JJHK n PHK. Crpoenue nyknenmHoBbIX KucinoT. HykieoTuasl.
[Mpunmun kommiuementapuoctu. IIpaBuno Yapradda. Crpykrypa HHK -aBoiinas cnupanib.
Mecronaxoxaenue u ouonorndeckue Gynknuu JJHK. Buast PHK. @yaknun PHK B kitetke.

Crpoenue monekyibl AT®. Makpospruueckue cBsizu B Mojekyie AT®. buonoruueckue
byakuun AT®. BoccraHoBIeHHBIE TEpEHOCUUKH, UX (pyHKIMH B KileTke. CekBennpoBanue JTHK.

CrpykTypHast OMojOrus: OMOXMMHUYECKHE M OMO(PHU3MUECKHE MCCIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYIL.

JleMoHCTpauu:

[Toptpetst: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  "PacnpeneneHue XMMHYECKMX SJIEMEHTOB B  HEXHBOW mpupoje",
"Pacnipenenenne XMMHYECKUX JIEMEHTOB B KUBOU TIpupoze".

Tabmuupl u cxembl: "llepuogudeckass Tabnuia XUMHYECKUX 3JeMeHTOB", "CTpoeHue
Mosiekysbl  Bozbl", "BemiectBa B cocraBe opranusmoB", "CTpoeHuwe MoJIeKyabl Oenka',
"CtpykTypsl OesikoBoil Mozekynbl", "CtpoeHue Moiekyn yriaeBofoB", "CTpoeHHE MOJEKYI
mununoB", "Hyknennossie kuciaotel", "Crpoenue Mosiekynsl ATO".

O6opynoBaHue: XuMU4ecKas ocya 1 00opyaoBaHHe.

JlaboparopHas padota "OOHapyKeHHE OCITKOB C MOMOIILI0 KAUeCTBEHHBIX PeaKIuii".

Jlaboparopnas pabota "MccnenoBaHue HYKIEHHOBBIX KHCIIOT, BBIICICHHBIX W3 KIIETOK
Pa3IUYHbIX OPraHU3MOB".

Tema 5. Ctpoenne n GyHKIHUN KIETKH.

Tumbel KJIETOK: yKapuoTHyecKas M IMpokapuoTHueckas. CTpyKTypHO-(QYHKIMOHAIbHbIE
00pa3oBaHUs KIETKH.

CtpoeHre mpOKapuoTHIECKOM KiIeTKH. KileTouHast cTeHKa OaKkTepuii U apxew.

OcoOeHHOCTH CTpOEHUsi reTepoTpo(HOM M aBTOTPOGHONH MPOKAPUOTUYECKUX KIIETOK.
MecTo U posb NPOKapuoT B OMOILIEHO3aX.

Crpoennie 1 QyHKIMOHUPOBAHUE dyKapuOTHUUYeCKON KieTKH. Ilna3zmaTnueckas memOpaHa
(mna3manemma). CTpykTypa IUla3MaTuyeckod MeMmOpaHbl. TpaHCIIOPT BEUIECTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbIN (muddysusa, oOnerdyéHHas nud¢ys3us), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomymponunaemocts memOpansl. PaGota
HaTpUil-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLUTO3, (parounuTo3. Dk301uTo3. Kiletounas creHka.
Crpykrypa v QyHKIUHN KJIETOYHON CTEHKU pacTeHUi, rpu0oB.

[Mutomnmazma. Ilurozons. Ilurockener. JBukenue wnuromasMbl. OpraHouJpl KIIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpOeHHE U (YHKUUHU. B3auMOCBsA3b 0JTHOMEMOpPAHHBIX OPraHOMJOB KIIETKH.
Ctpoenue rpanyiasipHoro perukynyma. CuHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['magakuil (arpanynspHbIil) sHI0MIa3MaTHYECKU peTukynyM. CekpeTopHas QyHKIUS
arnmapara ['onppxu. TpaHCOpT BeleCTB B KJIETKE. Bakyonu pacTUTENbHBIX KIETOK. KileTouHbII
cok. Typrop.

[TosryaBTOHOMHBIE OPraHOM/IbI KJIETKU: MUTOXOHApPUH, MmiaacTuabl. CTpoeHue U (QyHKIHH
MUTOXOHApHHA 1 TacTul. [lepBuyHbIe, BTOPUYHBIE U CIIOKHBIE TUIACTH Bl (POTOCHHTE3UPYIOLINX
AYKApUOT. XJTOPOIUIACTHI, XPOMOIUIACTHI, IEUKOIIACTHI BBICIIIMX PACTECHUN.

HememOpannbie opranouasl kietku CtpoeHne u (yHKIMH HEMEMOpPAaHHBIX OpPraHOM]IOB
kieTku. Pubocombl. MukpodunamenTsl. Mplmieunble kieTku. Muxpotpyoouku. Kietounsrit
neHtp. CTpoeHue M JBMKEHHE >KI'YTMKOB M PpecHHYEK. MHUKpPOTPYOOUKH IMTOIIA3MBI.
enTpuoib.

SAnpo. Ob6onouka siyipa, XpOMaTUH, KapuUOIIa3Ma, SIIPBIIMIKH, UX CTPOEHUE M (PYHKLHUH.



Snepubliii GenkoBbIi MaTpuKC. [IpOCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. benku xpomaTtuHa - THCTOHBI.

Knerounsle  BkmtoueHus. CpaBHUTENbHAs ~ XapaKTEPUCTUKA  KIETOK  JYKapuoT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOI).

JlemoHCTpauu:

[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuiet u cxemsl: "CTpoeHne dykapuoTuueckoit kietku", "CTpoeHue )KUBOTHON KIIETKH',
"Ctpoenue pactutenbHou kietku", "Crtpoenue wmutoxonapuu', "Aapo", "Crtpoenue
IIPOKAPUOTUYECKON KIIETKH".

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPONpEeNnapaTrbl pPacTHUTEIbHBIX, >XHBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlaGopaTtopHas pabdota "M3yueHue CTpOeHHUS KIETOK pa3IMUYHbIX OPTaHU3MOB".

[Tpaktuyeckas pabdora "V3yueHune cBOMCTB KIETOYHOH MeMOpaHbI'.

JlaboparopHas pabora "HccienoBanue IutasMoiu3a W JETUIa3MOJIM3a B PACTUTEIbHBIX
KJIeTKax'".

[TpakTrueckas padota "M3yueHne IBMKEHUS IUTOIIA3Mbl B PACTHTEIIBHBIX KJIETKax".

Tema 6. O0MeH BellecTB U NpeBpallleHHe JHEPTUH B KJIETKe.

AcCUMWISIIIMS U TUCCUMHIISALIUSA - JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl 0OMEeHa BEUIECTB:
aBTOTPOGHBIN 1 TeTepOTPODHBINA. YUyacTre KUCI0opoa B OOMEHHBIX MPOIEcCcax. JHEPreTUIecKoe
obecnieuenue kinetku: npespaiieHue ATD B oOMeHHBIX nporieccax. DepMeHTATUBHBIN XapaKTep
peakiuii KIeTo4yHoro Meradbonusma. GepMeHThI, UX CTPOCHHE, CBOMCTBA U MEXAHHU3M JICUCTBHUS.
Kodepmentsl. OTnnyns ¢pepMEHTOB OT HEOPraHMUECKHUX KaTajau3aTopoB. benku-akTUBaTOpHI U
OenKU-MHTHONTOPBI.  3aBHCHUMOCTH CKOPOCTH (DEPMEHTATHBHBIX pEAKUUH OT pPa3IMYHbIX
(bakTopoB.

[TepBuuHBIi CUHTE3 OpraHUYeCcKUX BellecTB B KieTke. doTocunTe3. CBETOBas U TEMHOBAsI
dazpl.  IlpoagyktuBHOCTH (doTOCHMHTE3a. BrusHHe pasnuuHbIX (QAKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHue (POTOCUHTESA.

Xemocunrte3.  Pa3zHooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTpUPHIMPYOIIKE
OakTepuH, )Kene300aKTepun, cepodaKkTepun, BOJOPOHbIE OaKTepru. 3HaUCHHE XEMOCHHTE3A.

AnaspoOHble opranu3mbl. Buasl Opoxenus. [IpoaykTsl OpoxkeHHs M UX HCIIOJIb30BaHHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OHOTEXHOJIOTMH M BO30YAUTENH
001e3HEeH.

AspoOHBIE OpraHu3Mbl. JTallbl JHEPreTHYeckoro oOmeHa. [loAroTOBUTENBHBIN ATall.
['mukonu3 - 6eCKUCIOPOAHOE pacleIsICHHE TTTFOKO3bI.

buonoruueckoe okuciaeHue, WM KJIETOYHOE JbpIxaHHe. Poib MUTOXOHApPUIN B Ipolieccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenabHoe (GochopuiinmpoBaHHE.
[IpeumymiectBa a’poOHOro mnyTH OOMEHa BellecTB mepes aHa’poOHbIM. OdPeKTUBHOCTH
HHEPreTHUECKOro oOMeHa.

JeMoHcTpamuu:

[Toprpetsr: . [Ipuctiou, K.A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuemn, I'.A. 3aBap3uH.

Tabmuner u cxembl: "®dotocuutes", "DHepreTuueckuit obmen", "buocunres Oenka",
"Ctpoenue pepmenra”, "Xemocunres".

Ob6opynoBaHue: CBETOBON MUKPOCKOI, 000PyI0BaHHE IS PUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopatopHast pabota "M3ydyeHne KaTaJUTUYeCKON aKTUBHOCTU (PepMEHTOB (Ha MpHUMeEpe
aMUJIa3bl WM KaTajgasbl)".

JlaGopatopHast pabota "M3ydyeHne GpepMEeHTaTUBHOTO paclIeIIeHHUs IEPOKCHIa BOJOPOIa
B PACTUTENIBHBIX M JKMBOTHBIX KJIeTKax'".

JlaGopatopHas pabota "CpaBHeHuUE MpoleccoB (POTOCHHTE3a U XEMOCHHTE3a".

JlaGopaTtopHnas pabota "CpaBHEHHE MPOIECCOB OPOKEHUS U AbIXaHUA".

Tema 7. HacneacrBenHass nHGopManus U peajn3anus eé B KJIeTKe.



Peakuuu matpuunoro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKLMSIX MATPUYHOTO
cuHTe3a. Peanmmzanms HacieacTBeHHOM uWHQopmanuu. ['eHeTHYeckWil KOj, €ro CBOMCTBA.
Tpanckpunuusa - marpuynblii cuaTe3 PHK. IIpuHIMNGI TpaHCKpUIILMK: KOMIUIEMEHTAPHOCTb,
aHTUNapaIeIbHOCTh, ACHMMETPUYHOCTD.

Tpancnsmus u e€ stanbl. Yuactue tpancnoptHeix PHK B OuocuHTese Oenka. YcnoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B GnocuHTE3e OelKa.

Opranuszanus T€HOMa Yy MPOKapHOT M JYKapuoT. Perynsuuss akTUBHOCTH TE€HOB Y
npokapuot. I'unoreza omepona (®P. XKako6, XK. Mano). Perymsanuss 0OMEHHBIX TpPOIECCOB B
kietke. Kinerounslii romeocras.

Bupychl - HeknieTouHble (OPMBI KU3HU U 00NMUraTtHble napa3utbl. CTpoeHHEe MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OaKTepro(haros.

BupycHsbie 3a00neBanus yenoBeka, >kuBoTHBIX, pacteHuit. CITN ], COVID-19, connansubie
¥ MEIUIIUHCKHE TTPOOIJIEMBI.

JleMoHCTpamuu:

IToptpetsr: H.K. Konsuos, /I.11. UBanHOBCKUIA.

Ta6muup! u cxemsl: "bruocunres 6enka', "['enerndeckuii koa", "Bupycsl”, "bakrepuodaru".

[Tpaktuyeckas padora "Coznanue Mojenu Bupyca'.

Tema 8. ZKu3zHeHHBIN UKJ KJIETKH.

Knerounsii 1muki, ero mepuoiasl u peryisuus. WMutepdaza m muros. OcobeHHOCTH
poleccoB, mporekatonux B uHTepdase. [logroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKUIT), CHUHTETUYECKMH M IOCTCUHTETUYECKUH (IPEMUTOTHUECKUN) HEPUOIbI
uHTep(da3bl.

Marpuunsiii  cunres JHK -  pemmumkanusa.  Ilpuanuner  perumkannmn — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHHTE3, aHTUIAPAUICIbHOCTh. MexaHu3M
permukanuu [JHK. Xpomocomsr. Ctpoenue xpomocom. TeroMepsl 1 TeaoMepasa. XpOMOCOMHBII
HA0Op KJIETKH - KapHOTHUI. J[MIUIOMAHBIA M TaruiouAHbIA HaOOpbI XPOMOCOM. ['OMOJIOTrHYHbBIE
XpoMOcoMBl. [10110BBIE XPOMOCOMBI.

Jenenue kinetku - MUTo3. CTaguu MUTO3a M IPOUCXOASIINE B HUX ITPOLIECCHI. TUITBI MUTO3A.
Kaprokunes u nutokuHes. bruosornueckoe 3Ha4eHHE MUTO3A.

Perymsimuss muToTHYEeCKOro mukia KieTku. [IporpamMmmupyemas kieToyHas TuOENnb -
amornTo3.

Knetounoe sapo, XxpoMOCcoMBI, (DyHKIIMOHAIbHAS TEHOMUKA.

JeMoHcTpamuu:

Tabmuner u cxemsl: "KusHeHHBI 1Mk kKieTku", "Mwurtos", "Crpoenune xpomocom",
"Penmukarus JJHK".

OO6opynoBaHHe: CBETOBOW MMKpPOCKOI, MUKpoIpenaparsl: "MHUTO3 B KJIETKaX KOpeIKa
n

ayka'.

JlaGopatopHas pabota "M3yueHre XpoMOCOM Ha FOTOBBIX MUKponpenapaTax'".

JlaboparopHas pabora "HaOmromeHne MHTO3a B KJIETKaX KOHYMKA KOpeIllKa Jiyka (Ha
TOTOBBIX MUKpoIIpenaparax)".

Tema 9. CtpoeHue u GyHKIMH OPraHU3MOB.

buonornueckoe  pazHooOpazue  opraHu3MoB.  OJHOKJIETOYHBIE,  KOJOHUAJbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHMS U JKU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpraHusmoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUcThl. KojgoHnanbHbie
OpraHU3MBlI.

B3anMocCBA3p 4acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkann pacrenuil. Tumbl pacTUTENbHBIX TKaHel: oOpa3oBarenpHasi, IOKpPOBHa,
IPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, QYHKUHMHA U PACHOJIOKEHUS
TKaHEN B OpraHax pacTEHHM.

TKaHU )KUBOTHBIX U YeJIOBEKA. TUIIBI )KUBOTHBIX TKAHEH: SNIUTENNAIbHASL, COEAUHUTEIbHAS,



MbIleyHast, HepBHas. OCOOCHHOCTH CTPOCHUs, PYHKIMA U PACIIONOKCHHS TKAaHEW B OpraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble U TeHepaTUBHBIC OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHoOB ¥ CUCTEM OPIaHOB.

Ornopa tena opranu3zmoB. Kapkac pacrenuii. CkeneTsl 0JHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
J)KUBOTHBIX. HapyxHbIii 1 BHyTpeHHUH ckeneT. CTpOeHUEe U TUIbI COCTMHEHUS KOCTEH.

JIBmkeHue oOpraHu3MoB. J[BW)KEHHWE OJHOKJIETOYHBIX OPraHU3MOB: aMeOOWIHOE,
JKTYTUKOBOE€, pECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONU3Mbl M HACTHUH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YEJIOBEKa: MbllieuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI U UX paboTa.

IInranue opranusmos. [loryomieHue BOABI, YIVIEKUCIOrO ra3a U MHUHEPAIbHBIX BEILECTB
pacteHusiMHu. [luTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[luranne MO3BOHOYHBIX MKUBOTHBIX. OTAENbI MUIEBAPUTEIBLHOTO TpakTa. llumieBapuTesbHbIC
»kenesbl. [IumeBapurenbHas cucrema 4eaoBeKa.

Jpixanue opranu3moB. Jlpixanue pacrenuid. [[pixanue xkuBoTHBIX. [uddy3us razos uepes
MOBEpXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHas moBepxXxHOCTh. JKabepHoe U JE€rodnoe
JpIXxaHue. JlpIXxaHue IO3BOHOYHBIX >KMBOTHBIX U 4YEJIOBEKA. ODBOJIOLHUOHHOE YCIIO)KHEHHE
CTPOEHHUsI JETKUX II03BOHOYHBIX >XMBOTHBIX. JlpIxaTenbHasi cHCTeMa 4YeloBeKa. MexaHus3m
BEHTWISIIIAM JIETKUX y TITUI] ¥ MIICKOMUTAOINX. Perynsanus apixanus. [{pxarenbHbie 00bEMBI.

TpancnopT BelIeCTB y OpraHu3MoB. TpaHCHOpPTHBIE CUCTEMbl pacTeHuid. TpaHcmopt
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cucTema U e€ opransl. KpoBeHOCHas cucTeMa IM03BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiie, KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus.
OBOJIIOLMOHHBIE YCJIOKHEHUS CTPOEHMSI KPOBEHOCHOH CHUCTEMBbI MO3BOHOYHBIX IKUBOTHBIX.
Pabora cepana u e€ perynsuus.

Boinenenne y opraHusmMoB. Beiaenenwe y pacreHuil. BeineneHue 'y JKMBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BeieneHus. OuibTpaius, ceKpenus 1 00paTHOE BCaChIBAaHUE
KaK MEXaHHU3Mbl PabOThl OpraHoB BbiJeACHUS. CBA3b TMOJOCTH Tejla C KPOBEHOCHOH U
BBIJICJIUTENILHOM CUCTEMaMU. BpljeneHre y NO3BOHOYHBIX >KMBOTHBIX M 4enoBeka. [louku.
Crpoenne u pyHkunonupoBanue HeppoHa. OOpazoBaHrE MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliuTa Y OJJHOKJIETOUYHbBIX OpraHiu3MoB. CHIOpbl OaKTepUd U IIUCTHI
npocTefmux. 3aluTa y MHOTOKJIETOYHBIX pacteHuil. Kyrtukyna. CpeactBa macCUBHOW U
XAMHUYECKOU 3a1uThl. ODUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpPOBBI M UX TTPOU3BOAHBIC. 3aIIUTa OpraHU3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KIleTOUHBII W TyMOpalbHBII WMMYHHUTET.
Bpoxxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit MMMyHHUTET. Teopus  KIOHAJIbHO-
cenektuBHoro umMmmynurera (I1. Dpaux, @.M. bepuer, C. Tonerasa). BocnanutensHbie OTBETHI
opranu3MoB. Poib BpoXIEHHOT0 UNMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazapaxkuMocTe W peryisinuss 'y OpraHu3MoB. Pa3ipaxuMocTb Yy OJHOKJIETOYHBIX
oprann3moB. Takcucel. PaznpaxxumocTs U perynsauus y pacteHuil. PocToBele BemecTBa M MX
3HA4YCHHUE.

Hepsnas cuctema u pepriekTopHas peryisiius y >kuBoTHbIX. HepBHas cucreMa u €€ oTiebl.
OBOJIOLMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOW CUCTEMBI Yy KUBOTHBIX. OTIENBI TOJIOBHOTO
MO3ra M03BOHOYHBIX )KMBOTHBIX. Peduiekc u peduekropHas ayra.

Be3ycroBHBIE U yCTIOBHBIE PE(IIEKCHI.

I'ymMopasibHast peryssiuss W SHJIOKPUHHAs CHCTEMa >KMBOTHBIX M uenoBeka. JKemessl
OSHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOW U
SHAOKPUHHOU cucteM. [ mmoramamo-runoduszapHas cucrema.

JleMoHCTpanuu:

IToptper: N.I1. [1aBnoB.

Tabmuner u cxembl: "OmHOKIETOYHBIE BojOpociu”, "MHOTOKIETOYHBIE BOAOPOCTH",
"baktepun", "l[Ipocreiimue", "Opranbl IBETKOBbIX pacTeHUi", "CUCTEMBI OPraHOB MO3BOHOYHBIX
XKUBOTHBIX", "BHyTpeHHee cTpoeHne HacekoMbix', "Tkanu pacrenuil”, "KopHeBble cucteMsl'",



"Crpoenue crebus", "Ctpoenue nuctoBol minactuaku', "Tkanu xuBoTHBIX", "CkeneT yenoBeka",
"[MumeBapurtenbHas cucrtema'", "KpoBeHocHas cuctema", "[IpixatensHas cucrtema', "HepBHas
cucrema", "Koxa", "Mpimeunas cucrema", "BppienurenvHas cucrema', "DHIOKpUHHAsS
cucrema", "Crpoenue wmbimnpl", "MMmmynuter", "KumeunonosoctHbeie", "Cxema mnuTaHUS
pactenuii", "KpoBeHOCHBIE CUCTEMBI T03BOHOUHBIX KUBOTHBIX", "Ctpoenue runpsl”, "Crpoenune
miaHapun', "BHyTpeHHee crpoeHue noxaeBoro uepss', "Hepsuas cuctema pwi0", "HepBHas
cucrema iarymku", "HepBHas cucrema npecmbikaromuxcs', "Hepsnast cucrema nrun”, "HepBhas
cucreMa miekonuraomux", "HepBHas cucrema yenoseka", "Peduexc".

O0opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOIIpENapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparsl TKaHEW, PaKOBHUHBI MOJITFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHUX, KUBBIC
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuu pacTEHUI pa3HbIX OT/AEJIOB, BIAYKHBIE MPENapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJICKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
00opynoBaHueE JUIsl JEMOHCTPALMK TOYBEHHOT'0O U BO3AYIIHOIO IUTAHUS PaCTEHU, paclieIeHUs
Kpaxmana u 06enKoB 1noj AeiictBrueM (GepMEeHTOB, 000PYJOBaHUE AJISl IEMOHCTPAILIMU OIBITOB 10
M3MEPEHUI0 JKMU3HEHHOM EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJbHbIX JBH)XECHUW, MOJCIIH
TOJIOBHOT'O MO3Tra Pa3IN4HbIX )KUBOTHBIX.

JlaGopaTtopHast pabota "M3yueHnue TkaHeu pacTeHun".

JlaboparopHas padota "M3ydeHnue TkaHel ;KUBOTHBIX".

JlabopaTtopHas pabota "M3ydeHue opraHoB IIBETKOBOT'O pacTeHus".

Tema 10. Pa3MHoOKeHMe U Pa3BUTHE OPTraHU3MOB.

®DopMBI pa3MHOKECHHSI OPTaHU3MOB: OecIoyioe (BKITI0Yasi BEreTaTUBHOE) M TI0JIOBOS. BHIbI
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISINS, (pparMeHTalus, KIOHUPOBaHHUE.

[TonoBoe pasmuoxenue. IlonoBble kieTku, wnu ramersl. Meio3. Craguu Meiosa.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. buonornyeckuid cMbICI Mel03a U TIOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpimeBoe pazputue. ['amerorenes y >kuBoTHbBIX. [lonoBeie xene3sl. OOpazoBaHue
Y pa3BUTHE MOJIOBBIX KJIeTOK. CriepMaToreHe3 u oorenes. CTpoeHHe MOJOBBIX KIETOK.

OmnogoTBOpeHHEe U SMOPHOHANBHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OIUIOJOTBOPEHHUS:
Hapy»KHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPUONIOTHsS - HayKa O Pa3BUTUHU
opranu3moB. Cranuu 3MOpHOreHe3a >KUBOTHBIX (Ha mpumepe Jsarymku). [Ipo6nenue. Tumbl
npobaenus. OcoOEHHOCTH IPOOJICHUS] MIIEKOIHUTAIOLINX. 3apO/IbIIIEBbIE JIUCTKU (TacTPyJIsALus).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anMHOe BiHsHUE yacTei
pa3BUBAIOIIIETOCS 3apO/Ibiia (IMOPHUOHATEHAS MHIYKIIHS ). 3aKIaKa IaHa CTPOSHUS )KUBOTHOTO
KaK pe3ysIbTaT UepapXUUYeCKUX B3aUMOJEHCTBUI reHoB. BiausHue Ha s MOpHOHATIbHOE pa3BUTHE
pa3INYHBIX (PaKTOPOB OKPYKAIOIICH CPEbI.

Poct u pa3Butue xuBotHbIX. [locTamMOproHanbHbIN epuo. [IpsMoe u HenmpsiMoe pa3BUTHE.
Pa3zButne ¢ meramopgo3oM y OeCrO3BOHOYHBIX M TO3BOHOYHBIX XMBOTHBIX. bronornyeckoe
3Hau€HUE NPSAMOIO U HENPSMOTo pPa3BUTHS, UX PACIpOCTpaHEHHWE B MpHUpojae. Tumsl pocra
KUBOTHBIX. DAKTOPHI PETYISAIUU POCTA KUBOTHBIX U YenoBeka. CTaauu MocTIMOPHOHAIBHOTO
pPa3BUTHS y KUBOTHBIX U uernoBeka. Ilepruoabl oHTOreHesa yenoBeka. CTapeHue U CMEpPTh Kak
O6MoJIOrnYecKHue IPOLIECCHI.

PasmHoxkenue u pazutue pactenuil. ['ameroput u cnopoput. Meiio3 B )KU3HEHHOM LIMKJIE
pacrenuii. OOpa3oBaHue crop B mpoiiecce Meio3a. 'amerorenes y pactenuii. OriogoTBOpeHNE U
pa3BUTHE DPACTUTEIbHBIX OPraHW3MOB. JIBOWHOE OIJIOJOTBOPEHHE Y IBETKOBBIX PACTEHUU.
OO6pa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJIsUU OHTOTE€HEe3a Y PACTEeHUN U )KMUBOTHBIX.

JleMoHCTpauu:

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

Tabmuubl u cxemsbl: "BereratuBHoe pa3mHokenue", "Tumel Oecronoro pa3smMHoxeHus'",
"PazmHoxeHue xsmamMuaoMoHaabl", "PazMHoxkenue 3BrieHsl’, "PazmMuoxkenue ruaper”, "Meiosz",
"Xpomocomel", "T"amerorenes", "Crpoenue sifliekiaeTku u cnepmato3zonaa’, "OCHOBHbIE CTaAUN
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onrorenesa", "[Ipsmoe u Henpsimoe pazsutue", "PazButue maiickoro xxyka", "Pa3Butue capanun”,
"PazButue narymku", "J[BoiiHOE OIIOJOTBOPEHHE Y BETKOBBIX pacTeHuid", "CTtpoeHne ceMsH
OJIHOZIOJIbHBIX U JABYAOJIBHBIX pacTeHuil", "JKu3HeHHbll ki1 Mopckoil kanyctel", "JKu3HeHHbIN
nuka mxa'", "XKu3HeHHbl MUK nanopoTHuka', "KUu3HeHHBIN UK COCHBI".

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpENaparhl SHIEKIETOK U CIIEPMaTO30U/10B,
Mozenb "MK pa3BUTHS JAATYIIKA".

Jlabopatopnast pabora "M3ydyeHue CTpOeHHUSI TOJIOBBIX KIETOK Ha TOTOBBIX
MHUKponpenaparax .

[TpakTudeckass pabora "BbIsSBICHHE NPU3HAKOB CXOACTBA 3apOJBIINICH MO3BOHOYHBIX
JKUBOTHBIX".

JlaboparopHas padota "CTpoeHne OpraHoB Pa3MHOKEHUS BBICIINX pacTeHUN".

Tema 11. I'eHeTHKA - HAYKA 0 HACJIEJICTBEHHOCTH U N3MEHYUBOCTH OPTraHU3MOB.

HcTopust CTAaHOBJIGHUS U Pa3BUTHS T€HETHKH Kak Hayku. PaboTsl I.Mennens, I'. ne @pusa,
T. Moprana. Posib oTeuecTBeHHBIX YUEHBIX B pa3BuTuu reHetuku. Padboter H.K. Konsirosa, H.H.
Basunosa, A.H. benoszepckoro, I''/I. Kapneuenko, FO.A. ®umumuenko, H.B. Tumodeesa-
Pecosckoro.

OcCHOBHbBIE T€HETHYECKUE MOHATUS U CUMBOJBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlI€JIbHbIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, T'OMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHotur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOIOTUYECKUI, MOJIEKYISIPHO-T€HETUYECKHI.

JemoHcTpanuu:

[Toptpetw: I'. Mengens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.1. Basunos, A.H.
benozepckwii, I'. /1. Kaprieuenko, F0.A. ®unumyaenko, H.B. Tumodees-Pecorckuid.

Tabmumpl 1 cxemsl: "MeTobl TeHeTHKH", "CXeMbI CKpeIrBaHus "

JlaboparopHuas pabota "Jlpo3oduiia kak 00bEKT FTeHETHUECKUX HCCISTOBAHUMN".

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH.

Momnorubpuanoe ckpeuuBanue. [lepBoiil 3akoH Menaens - 3aKoH eAMHO00pa3us THOPUIOB
nepBoro nokosenus. [Ipasmio nomunupoBanusi. Bropoil 3akon MeHiens - 3aKOH paclleryieHus
npu3HaKoB. lluTomornveckne OCHOBBI MOHOTHMOPHIHOTO CKpEIIMBaHUS. [HIOTe3a YUCTOTHI
ramer.

AHanuzupytouiee ckpemybanue. [[pomexxyTounslil xapakTep HacienoBanus. Paciiennenue
MIPU3HAKOB IIPU HETIOJTHOM IOMUHHUPOBAHUMU.

Hurnbpuanoe ckpeniuBanue. TpeTuit 3aKkoH MeHens - 3aKOH HE3aBUCHUMOT0 HACJIeTI0BAHUS
npu3HaKoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIIMBaHUS.

CueruienHoe HaclieqoBanue npusHakoB. Pabotel T. Moprana. CuerieHHOe HacleJoBaHue
T€HOB, HAPYIIEHHUE CLETUICHUS MEX1Yy TeHaMu. XpOMOCOMHas TEOPHUs HACIEACTBEHHOCTH.

['eneruka mosa. XpOMOCOMHBIN MEXaHU3M OIpeNeleHUs Mojia. AyTOCOMBI M IOJIOBbIE
XpOMOCOMBI. ['OMOramMeTHBIi M rereporaMeTHbli moj. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIJIEHHBIX € TIOJIOM.

I'eHoTn Kak 1eOCTHAas cucreMa. llneloTponus - MHOXECTBEHHOE [JEHCTBHE TIEHA.
MHOKeCTBEHHBI ajuien3M. B3auMoJeicTBUe HeaUIebHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeTMYECKMN KOHTPOJIb pPa3BUTHS PACTCHMM, JKMBOTHBIX M YEJIOBEKa, a TakKkKe
(U3HOIOTHYECKUX MPOIIECCOB, MOBEACHHS U KOTHUTUBHBIX (YHKIUH. [ eHeTHUecKre MeXaHU3Mbl
CUMOMOTeHe3a, MEXaHNW3Mbl B3aUMOJECHCTBUS "XO34MH - mapazutT" M "XO34WH - MHUKPOOHOM'.
['eHeTYecKUe aCHEeKThl KOHTPOISA W M3MEHEHUS! HACJIEICTBEHHOW MH(OPMAINH B MOKOJICHUIX
KJIETOK 1 OPTaHU3MOB.

JleMoHCTpanuu:

IToptpetsr: I'. Mennens, T. Mopras.

Tabmumer u cxemsl: "[lepBeiii U BTOpoil 3akoHBl Mennens", "Tpetuit 3axkoH Mennens",
"Ananusupytomiee ckpemuBanue”, "Henonnoe nomunuponanue”, "CuerieHHOe HacleqoBaHHE
npu3HakoB y apo3zo¢uinsl”, "T'enetnka nona", "Kapuorun yenosexa", "Kapuotun apozoduist”,
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"Kapuorun ntuusl", "MHoxecTBeHHBIN amienu3m"”, "B3aumopaeiictBue reHoB".

OOGopynoBaHue: MOJAETb ISl AEMOHCTPAllUA 3aKOHOB €AMHOOOpa3vs THOPHUIIOB IMEPBOTO
MOKOJICHUSI U PACIICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPAIMM 3aKOHA HE3aBUCHUMOIO
HaCJIeI0BaHMS MMPU3HAKOB, MOJIENb JUIsl IEMOHCTPAIMH CIEIIJICHHOTO HACIICIOBAaHUS TIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: "[pozodpuna".

[IpakTtuueckas pabora "HM3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHUS Yy
Ipo3ohuis”.

[Ipaktuueckass pabora "M3ydeHue pe3yabTaToB AUTHOPUIHOTO CKPEIIMBAHUS Yy
Ipo3ohuis”.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH.

BsaumopeiictBue reHotuna u cpensl npu (opmupoBaHuH (eHotuna. M3MeHUMBOCTH
npu3HakoB. KauecTBeHHBpIE W KOJWYECTBEHHBIE TPH3HAKHM. BHIbI  HM3MEHYHUBOCTH:
HEHACJICICTBEHHAS U HACJICICTBCHHAS.

MoaudukanroHHass U3MEHYMBOCTh. Poiib cpenbl B (OpMHUPOBaHHH MOIU(PUKAITMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(PUKAIIMOHHON N3MEHUHNBOCTH.

['enoTunuueckass W3MeHYHMBOCTh. CBOWMCTBA TEHOTHIIMYECKOW W3MEHUYMBOCTH. Bupl
TeHOTUITUNYECKONW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallUOHHASI.

KomOuHaTtuBHas M3MEHYMBOCTh. Mei03 M IMOJOBOW MPOIECC - OCHOBA KOMOMHATUBHOM
U3MEHYMBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3JIJaHUN T€HETHYECKOTO Pa3HOOOpa3us
B IIpeiesiax OJIHOTO BHUJIA.

MyranuoHHass W3MEHYUBOCTb. BuIbl MyTanuil: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIC.
CrnoHTaHHBIE W WMHAYIUPOBAHHBIE MYyTalMH. SIAepHBIE M IUTOILIA3MATHYECKHUE MYTAIUU.
Comaruueckne W MoJjoBble MyTauud. [IpUUMHBI BO3HUKHOBEHMS MyTauuil. MyrareHel U HX
BIIMSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Tpoliecca. 3aKOH TOMOJOTHUYECKHUX
psAnoB B HaciencTBeHHOW u3MmeHumBocTH (H.M. BaBwmiioB). BHesnepHas W3MEHUYMBOCTh U
HACIICJICTBEHHOCTb.

JlemoHcTpauu:

[Toptpersr: I'. ne ®pus, B. Moranucen, H.J. BaBuiios.

Tabmuner u cxemsl: "Buasl usmeHuuBoctu", "MonauduxanyonHas H3MEHYUBOCTB',
"KomOunatuBHas u3meHYnBOCTh", "Meio3", "OmnogorBopenue”, "I'eneTnyueckue 3a00aeBaHMs
yenoBeka'", "Bunpl mytanmii".

OOopyznoBaHue: KUBbIE M TepOapHbIe JK3EMIUISIPbl KOMHATHBIX PACTEHUM, PUCYHKHU
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BHIaMU U3MEHYHBOCTH.

Jlabopatopnast  pabora  "HccnemoBaHme ~— 3aKOHOMEPHOCTEH — MOJIU(DHUKAIIMOHHOMN
n3MeHunBOCTH. [locTpoeHre BapuallMOHHOTO psijia U BApUALIMOHHON KpUBOM".

[TpakTrueckas pabota "Myrtauuu y 1po3o¢uisl (Ha TOTOBBIX MUKpoIIpenapaTax)".

Tema 14. I'eneTnka 4esioBeka.

Kapuotun uenoBeka. MexayHapoaHas MporpaMMa HCCIIEIOBaHHUS TE€HOMa YeOBEKa.
MeTopl U3yueHusi TeHETUKU YeOBeKa: TeHealloTHYecKuil, ONIM3HEIOBbIHM, ITUTOTeHEeTUYECKUH,
MOMYJISIIMOHHO-CTATUCTUYECKUH, MOJIEKyIsipHO-TeHeTnueckuii. COBpPEeMEHHOE OmpeiesieHre
TE€HOTHIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHUE, B TOM yucie ¢ nomoubto [TIP-
ananm3a. HacneactBennbie 3a00eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JI€3HM YeIOBEKa.
bone3nn ¢ HacneaCTBEHHOM MNPEApaClOIOKEHHOCThI0. 3HAUEHHWE MEAMIIMHCKOM TE€HETUKH B
MPEAOTBPAIIEHUH W JICUCHUHM TEHETHYEeCKUX 3a00JIeBaHUN uesoBeka. MeanKo-TeHEeTHUeCKOoe
KOHCYNbTHpOoBaHHEe. CTBOJIOBBIE KIIETKU. [ToHsATHE "TeHeTnueckoro rpy3a”. ITuuecKre acleKThl
MCCJIEI0BaHMI B 00JIACTH PEeIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue (pakTOphl MOBBIIICHHOW YYBCTBUTEIBHOCTH YelIOBEKAa K (U3UYECKOMY H
XUMHUYECKOMY 3arps3HEHUI0 OKPYXKaloIIed cpeapl. [ eHeThueckas MpeapacroioKeHHOCTh
YeJIoBeKa K MaToJOTHsIM.

JemoHCcTpamuu:

Tabmuubl u cxemsl: "Kapuotun uenoseka", "MeToasl M3yyeHHMs T'€HETHUKU deloBeka',
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"TI'eneTnyeckue 3a00JaeBaHNs YeTIOBEKa' .

[TpakTruueckas padota "CocTaBlieHHE U aHATIN3 POJTOCIOBHOM".

Tema 15. Cesiekuusi OpraHu3MoB.

JoMecTukanusi U celeKuus. 3apOoXJICHUE CEJICKIMM W JoMecTukauuu. Ydenue H.HA.
Bagunosa o LleHTpax mpouCcXO0XACHUSI 1 MHOT000pa3us KyJbTYpHBIX pacTeHuil. Ponb cenexkumu
B CO3JJaHUH COPTOB PACTEHUI 1 IOPOJ KUBOTHBIX. COPT, MOPOJa, INTaMM. 3aKOH TOMOJIOTMYECKHUX
psANOB B HacineACTBeHHOM u3MeHuuBoctu H.M. BaBuioBa, ero 3HadyeHue Uil CEIEKIIMOHHOU
paboTHI.

MeTtobl cenekMoHHON paboThl. MIcKyccTBEHHBII 0TOOP: MacCOBBI M MHAUBUAYAIbHbIM.
OTtanbl KOMOWHAIIMOHHOW celieKuu. VcnbITaHue mpou3BOAMTENICH MO moToMcTBY. OTOOp MO
TEHOTHITY C TOMOIIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO T€HOTHUITY C MTOMOIIBIO aHAIN3A
JHK.

HckycCTBeHHBIH MyTareHe3 KaK METOJ CEJICKIIMOHHON paboThl. PaguanuoHHBIN H
XUMHUYECKMH MyTareHe3 Kak MCTOYHUK MyTauud Yy KyJIbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonb30BaHue reHOMHOTO PEIaKTUPOBAHUS U MeTO10B pekoMOnHauTHBIX JIHK s momydenus
MCXOJHOr0 MaTepuaa JUisl CEJIEKINH.

[Tonyuenne nonumionaoB. BuyTpuBuumoBas ruOpuausauus. bim3kopoacTBeHHOE
CKpelrBaHue, Wi MHOpuauHr. HepoacTBeHHOe cKpeluBaHue, Wiu ayropuauHr. I'erepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rubpuau3anus.
[Ipeononenune Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTMIKEHHUS CEJIEKIMM pPACTeHUH U
KUBOTHBIX.

CoxpaHeHue M M3ydyeHUE I'€HETHMUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHHUH M UX IJUKUX
poanyet ISl cO3/1aHusl HOBBIX COPTOB M TMOPUIOB CEIbCKOXO03HCTBEHHBIX KYJIBTYP.

JlemoHcTpauu:

IToprpersr: H.W. Basunos, 1.B. Muuypun, I'.JI. Kapneuenko, ILII. Jlykssnenko, b.JI.
Acraypos, H. bopnoyr, /[.K. benses.

Tabmuubl u cxemsl: "LIEHTpBI MPOUCXOKIEHUSI 1 MHOT000pa3us KyIbTYPHBIX pacTeHHi",
"3aKOH TOMOJIOTHYECKMX PSAJ0B B HACJIEACTBEHHOW u3MeH4YuBOCTH", "Meroapl cenekuuu",
"Otnanénnas rubpunusanus”, "Myrarenes".

JlaGopatopHasi pabota "M3ydyeHue cCOpTOB KYJIbTYPHBIX PAaCTEeHUH M TOPOA JOMAIIHUX
JKUBOTHBIX".

JlaGopatopHas pabota "M3yueHre MeTo0B CeNeKIUU pacTeHui".

[TpakTrueckas pabota "[IpuBuBKa pacteHuii".

Okckypeuss "OCHOBHBIE METO/BI U JIOCTHXKEHHUS CEJEeKIMM PACTeHMH M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO035IMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O IIEHTpa)".

Tema 16. BuoTexHoJIorusi U CHHTeTH4YecKasi OMoJ10rus.

OOBeKThl, HCMONb3yeMble B OHWOTEXHOJIOTHUH, - KJIETOYHbIE W TKAaHEBbIE KYIbTYpPHI,
MUKpPOOPTraHU3MbI, HX XapaKTepuUcTUKa. TpaauluoHHas OWOTEXHOJOrus: XJjeOoleueHue,
NOJy4eHHEe KUCIOMOJIOYHBIX MPOIYKTOB, BUHOJenue. Mukpobuonorndeckuii cuares. OObeKThI
MUKpoOuHosiornyeckux TexHosaoruil. [IpousBoactso Oenka, aMUHOKUCIOT U BUTAMHHOB.

Cozanue  TEXHOJIOTMM W MHCTPYMEHTOB  LIEJICHANPABICHHOIO  W3MEHEHUS W
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MTOJIyYE€HHSI OPIraHU3MOB U UX KOMIIOHEHTOB, COJEpKaIINX
HE BCTpEYaroIuecs B MpUpoJie ONOCUHTETUYECKHE TYTH.

Kirerounas unHxeHepus. MeToJbl KyJabTypbl KJIETOK M TKaHEH pPAacTEHUH M JKUBOTHBIX.
Kpuobanku. Comatnueckass ruOpuau3anmus U comatudeckuid smOpuoreHes. Vcmosib3oBaHue
TariOWJI0B B CENEKIMM pacTeHuM. VICKycCTBEHHOE OIUIOJIOTBOpEHME. PeKOHCTpyKIus
AWLEKJIETOK Y KIIOHUPOBAHUE )KUBOTHBIX. METO/ TpaHCIIJIaHTALUHU SJEP KIETOK.

XpOMOCOMHasl U TeHHasi MH)XeHepHsl. VICKyCCTBEHHBIM CHHTE3 I€Ha M KOHCTPYMPOBAaHHE
pexomOuHanTHBIX JIHK. JlocTmkeHHst M MEepCreKTHBBI XPOMOCOMHONW W T'€HHOM HHXKEHEPHUH.
DKOJIOTUYECKHE U ITUYECKHE MTPOOIeMbl T€HHON HHKEHEPUU.

Menununckue 6uotexHonoruu. [locrrenomuas nudposast meauuuHa. I1IP-nmuarnocruka.
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MeTab010MHBIM aHaTH3, TEHOIIEHTPUYECKHIA aHAIM3 TPOTEOMa YeJI0OBEKa JIJIsl OLIEHKH COCTOSHUS
ero 3/710poBbs. Vcronb30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka. 30-0nonHXEHEepUs
JUIs pa3paboTKH (PyHAAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUs KOMITJIEKCHBIX
TKaHEeW COYeTaHHWEM TEXHOJOTUi TPEXMEPHOro OMONpPUHTHHIA U ckaddoNIuHTa A pelleHus
3a71a4 NEPCOHATU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BaKIMH C LEJIbl0 oOecrneyeHus] KOMOMHUPOBAHHOM 3alUThl OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MexaHu3MoB (ynkimonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKA U JKUBOTHBIX.

JlemMoHCTpauu:

Tabmunpt u  cxembl: "Mcnonp3oBaHWE  MHUKPOOPraHM3MOB B IPOMBIIIJICHHOM
npousBoacTse", "Kiierounas nnxenepus", "I'eHHas nHxeHepus'.

JlaGopaTtopHas pabota "M3ydeHue o0beKTOB OMOTEXHOJIOTHH".

[Tpaktuyeckas padora "[lomydeHre MOJOYHOKUCIBIX TIPOJAYKTOB" .

OKkckypcus "broTrexHoyorus - BaKHEHIas MPOU3BOIUTENbHAS CHJIa COBPEMEHHOCTH (HA
OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)".

11 KITACC

Tema 1. 3apo:kaeHune ¥ pa3BUTHE IBOJIOLMOHHBIX NPeACTaB/IeHUH B 0M0J10THH.

OomonnonHas teopus Y. Jlapsuna. [Ipeanoceliku BO3HUKHOBEHMS AapBUHU3MA. JKH3Hb
Y Hay4Has JnearenpbHocTs Y. JlapBuHa.

JIBroky1ie cuiibl 3BoJroLMH BU10B 110 Y. /lapBuHY (BbICOKast MHTEHCUBHOCTb PAa3MHOKEHHS
OpPraHu3MOB, HACIIEJICTBEHHAs W3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAaHUE, ECTECTBCHHBIM M
HCKYCCTBEHHBIN 0TOOD).

Od¢opmnenue cunrernyeckoit Teopuu 3otonuu (CTI). HelirpanbHas Teopust 3BOIIOLUY.
CoBpeMeHHas 3BOJIOLMOHHAs OMOJIOrUs. 3Hau€HHE HBOJIOLMOHHON T€OpuH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JlemoHcTpauu:

[Toptpetsr: Apucrorens, K. Jlunneit, XK. Jlamapk, 3. Cent-Unep, XK. Krosse, Y. JlapBun,
C.C. YerBepukos, N.N. [lImaneraysen, /. Xonneitn, /I.K. benses.

Tabmuner u cxembl: "Cucrema sxuBoi npupoas! (no K. Jlunuer)", "JlecTHuIa JKHMBBIX
cymiects (1o Jlamapky)", "MexaHu3Mm GpopMHUpPOBaHUS IPUCIIOCOOICHUN Y pACTEHUH U )KUBOTHBIX
(mo Jlamapky)", "Kapra-cxema mapmpyra nytemectsus Y. Jlapsuna", "Haxonku Y. [Japsuna",
"dopmbl 60psOBI 3a cymectBoBanue", "I[lopoasl ronybeit”, "MHoroobpasue KyabTypHBIX GopM
kamycthl", "Ilopoasl momamHux >KUBOTHBIX", "Cxema oOpa3oBaHusi HOBbIX BUIOB (mo Y.
HapBuny)", "CxeMa COOTHOIIEHHUS MABWXKYUIMX cuil 3Bomouuu”, "OCHOBHBIE MOJOXKEHUS
CHHTETUYECKON TEOPUHU IBOTIOIUN".

Tema 2. Muxkpo3sBoonus U e¢ pe3yabTaThbl.

[Tomynsiuust Kak »JieMeHTapHas eauHuua HBoitolud. COBpEeMEHHBbIE METOJIbl OLIEHKH
TeHETUYECKOr0 pa3Ho00pa3us U CTPYKTYpbI Monyssiuid. MI3mMeHenue reHodoH1a MONMyIsIUN Kak
AJIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHHWE. 3aKOH TreHeThuyeckoro pasHoBecus JIx. Xapau, B.
Baiin6epra.

OnemeHTapHble (AKTOPHl (IBMXKYIIME CHIJIBI) SBOJIONMHU. MYyYTalMOHHBIN IpoLecc.
KomOunaTtuBHast u13MeHYMBOCTb. Jpeiid reHoB - ciydaiiHble HEHANPaBICHHbBIE U3MEHEHUS YacTOT
auteneit B momynsuusx. Oddexkr ocHoBaTtens. Murparuu.  M30msmus  TOMyISIITU:
reorpaguueckas (IpOCTPAHCTBEHHAs ), OMonornyeckas (penpoayKTHBHAS).

EctectBenHbIi1 0TO0p - HanpaBisomuil pakTop 3BoI0UNN. DOPMBI €CTECTBEHHOT0 0TOOpA!
JBWDKYIIUH,  CTaOMIM3MpYIOIIMK, paspeiBatomuii  (au3pyntuBHbiil). I[lomoBoit  otGop.
Bo3HUKHOBEHHE U 3BOJIOLUS COLIUATBHOTO MOBEACHUS KUBOTHBIX.

[TprcnocoOaeHHOCTh OpPraHU3MOB Kak pe3ylbTaT MHKPOIBOJIONMHU. Bo3HHMKHOBeHHE
pUCTIOCOOIeHUH y opranu3MoB. ApoMopdo3bl 1 uanoagantauuu. [Ipumeps! npucnocodaeHuil y
OpraHu3MoB: MOp(OJOrHUecKUe, (PHU3UOJIOTHYECKHE, OHOXMMHYECKHE, I1OBEIEHYECKHUE.

14



OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykTypa. BumooOpazoBaHue kak pe3yiabTaT MHUKPOIBOJIOLUU.
Wzomsiust - xomrodeBodd  (pakTop BUAooOpaszoBanus. Ilytm m cmocoObl BUA00Opa3oBaHUS:
ajutonatpuieckoe (reorpaduueckoe), cuMmIaTpuueckoe (9PKOJOTHYECKoe), ''MTHOBEHHOE"
(monurutonn3anus, rudpuau3anys). JmuTeabHOCTh IBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  »BomionmoHHOW OWMoONOrMM B pa3pabOTKE HAyYHBIX METOJOB COXPaHEHHS
O6nopaznooOpaszusi. MUKPOIBOMIONUS U KOABOJIOLMS Mapa3sUTOB U HMX X035€B. MeXaHHU3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpamuu:

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

Tabmumpl 1 cxeMbl: "MyTtannonHas u3MeHYUBOCTR", "IlonynsmnroHHas CTpyKTypa Buaa',
"Cxema mposiBieHHs 3akoHa  Xapau-BaiinOepra", "IBwxymue CHiIbl  3BOJIOIUH",
"DKoJIOTHYECKass H3OJIAIMSA TONyJsauui ceBaHckor ¢openu", "'eorpaduueckas wu30IAIUS
JMCTBEHHUIIBI CHOMPCKON M JIMCTBEHHHUIBI Jaypckoit”, "IlonyssiroHHbIe BOJTHBI YHCICHHOCTH
XUITHUKOB W JkepTB", "Cxema JelcTBHs ecTecTBeHHOro otoopa", "dopmbl OOpnrOBI 3a
cylecTBoBaHue", "UHaycTpuanbHbIi MeJaHu3M", "Xusbie uckomnaemsie",
"I[lokpoBuTenbCTBEHHAsT OKpacka xkuBOTHbIX", "lIpenympexnaromias OKpacka KUBOTHBIX',
"®usnonornyeckue amantanuu', "[IprcrocobIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTB',
"Kputepuu Buna", "Bugsi-gBoitnuku", "CtpykTypa Buga B npupone", "CrnocoOsl
BuooOpazoBanus’, '"l'eorpaduueckoe  BumooOpa3zoBaHWe TPEX  BUAOB  JIAHJBIICH",
"Oxonoruyeckoe BupooOpazoBanue BuAoB cunui", "[lomummounsr pactenuit”, "KamyctHo-
penedHsiid Tuopun’.

O6opynoBanue: repbapu pacTeHHH, KOJUIEKIIMM HACEKOMBIX, Yyuesa MTHUIl U 3Bepel ¢
OpUMEpaMu Pa3IMYHBIX MPHUCIIOCOOJICHHH, Yydesa NMTHI[ M 3Bepe pa3HbIX BHJOB, repOapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlabopaTtopHast pabota "BpIsiBlIieHHE U3MEHYMBOCTH Yy 0COOe 0IHOTO BUaa".

Jlaboparopnas pabora "lIpucmocoOnmeHuss OpPraHMU3MOB H HMX  OTHOCHTENbHAs
1eJIeCO00Pa3HOCTh".

JlaGopatopHas pabota "CpaBHeHHE BHIOB 110 MOP(}HOIOTHYECKOMY KPUTEPHIO".

Tema 3. Makpo3Bo/ionusi M e€é pe3yJbTaThl.

MeTtoasl n3yueHus Makpo3Botonuu. [laneonronornueckne METOIbl U3y4EHHS 3BOIIOLIH.
[TepexonHble popMBI U PUIOrE€HETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaguueckue Meroasl wu3ydeHus sBomtonuu. CpaBHeHHe QuIopel M (ayHbl
MaTepUKOB U OCTpOBOB. broreorpaduueckue oonactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKUE U CPABHUTENBHO-MOP(OIOTHUECKUE METOJbl HU3YYEHHs SBOJIIOLIUU.
['eHeTnyeckue MeXaHU3MbI SBOJIOLUU OHTOTE€HE3a U MOSBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
["'omosornyHble ¥ aHAJIOrMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyISpHO-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTreMaTH4YeCKHEe METOJAbl HM3YyUEHHUS  HBOJIOLHUU.
["omonoruynsie reHsl. COBpEMEHHBIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTaIlM1 U SBOJIIOLMSI TEHOMOB.

OO0ue 3aKOHOMEPHOCTH (TpaBuiia) 3BoIOIMH. HeoOpaTuMOCTh HBOIOIMH. ATaNTHBHAS
paauanus. HepaBHOMEpPHOCTH TEMIIOB IBOJIIOLIMH.

JleMoHCTpanuu:

IToptpetsr: K.-M. bap, A.O. KoBanescknii, . Mromep, O. ['exkensb.

Tabmumel u cxeMbl: "@unorenerudeckuii psg momanu", "Apxeontepukc”, "3Bepo3yObie
amepbl”, "Crerouedansl", "Pununodurst”, "Cemennsle mnanopotHuku", "buoreorpaduueckue
30Hbl 3emnu", "/Ipeii¢p kontuHeHnToB", "Penukthl", "HawanmpHble cTammum SMOpPHOHAIBHOTO
pPa3BUTHS MO3BOHOYHBIX KUBOTHBIX", "['OMOJIOrMYHBIE M aHAJIOTWYHbIE Opranbl’, "PyniuMenTs!"”,
"AtaBu3mbl", "XpoMocOMHBIE HAOOpbI uenoBeKka W mmmman3e", "[J1aBHbIE HaINpaBICHUS
sBosrorun”, "O06IIME 3aKOHOMEPHOCTH IBOJIOIHAH ",

Ob6opynoBaHue: KOJJIEKIUH, TepOapuu, MYJSKH HCKOMAEMBIX OCTATKOB OPIraHU3MOB,
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MYJISDKM TOMOJIOTMUHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKLUHU
HaCEKOMBIX.

Tema 4. IIpoucxoskaeHue U pa3BuTHe )KU3HU Ha 3emJie.

Hayunble TUMOTE3bI MPOMCXOXKACHUSA >KU3HM Ha 3emsie. AOHUOreHe3 W IMaHCIIEPMHUSL.
JloHayuHblE TpPEICTaBIECHHUSI O 3apOXKACHUU JKU3HM (KpealunoHM3M). ['mnore3a HOCTOSIHHOTO
CaMO3aposKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Penu, JI. Cnannanuanwu, JI. [Tacrepa.
[TponcxoxaeHne KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Tanbl HeOpranudeckoi 3Bostonuu. [InanerapHas (reosoruyeckas) 3BOJIOLUS.
XUMHUECKasi IBOJIONHS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Oneit C. Mmwmepa u I'. FOpu. O6pa3oBanue nosmmMepoB U3 MoHOMepoB. KoariepBaTHas runoresa
AW. Onapuna, runore3a nepBuyHoro Oynpona Jl. Xonpgeitna, reHeruyeckas rumote3a I.
Ménnepa. Pu6osumsr (T. Uek) u runoresa "mupa PHK" V. I'unbepra. ®opmupoBanue memMOpaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

HUctopuss 3emnum u wMeroabl €€ wusydeHus. lckomaemble OpraHMYECKHE OCTATKH.
['eoxpononorust u e€ Meroasl. OTHOcUTENnbHast ¥ aOCONMIOTHAsE  TE€OXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

HavanbHble aTanel opranndeckoil sBoitonuu. IlosiBieHne M 3BOIOLUS NEPBBIX KIIETOK.
Oponronusi Merabonu3Ma. Bo3HuKHOBeHHE MepBbIX dKocucTeM. CoBpeMeHHbIE MUKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Crpomartonutel. I[IpoxapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHne 3yKapuoT (CUMOHMOTEHEe3). DBOIONHUOHHOE MPOHUCXOXKICHHE BUPYCOB.
[IpoucxoxaeHMe  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX TPyl
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Talbl 3BONIONUM BBICHIMX pacTeHud. OCHOBHBIE apoMOp(o3bl pacTEHUHU.
Boixon pactenuii Ha cyury. [losiBiieHne criopoBbIX pacTeHUI 1 3aBOeBaHie UMU cyllid. CeMEHHbIE
pactenus. [IpoucxoxneHne BETKOBBIX PACTEHUN.

OCHOBHBIC JTallbl HBOJIONUHM JKUBOTHOTO MHUpPA. OCHOBHBIE apOMOP(HO3bI KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB - MOSBIEHUE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIC
KUBOTHBIC. JKH3HL B BOJIE. DBOIOIMS O3BOHOYHBIX. [Iponcxoxacane aM(puOuil U penTuITHi.
[Tpoucxoxxaenne miekonuraromux M ntul. IlpuHnun kmodeBoro apomopgosza. OcBoeHue
0€Cr03BOHOYHBIMH U MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xn3HM Ha 3eMIie 10 3paM U NIEpUOAaM: apXxel, IpOTepO30il, Maneo301, MEe3030H,
KaiiH03011. O0111as XapakTepUCTUKA KJIMMaTa ¥ reoJoTH4ecKuX nporeccoB. [losBneHue u pacuser
XapaKTEepHBIX OpPraHU3MOB. YTieoOpa3oBaHUE: €ro YCIOBHMsS W BIMSHUE HA Ta30BbI cOCTaB
aTMocdepshl.

MaccoBble BBIMHpaHHUS - JKOJIOTMYECKHE KpHU3HCHI npouutoro. IlpuumHsl u cieactBus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHs 6Mopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cucrteMa opraHudeckoro mupa. [IpuHIunsl kiaccupukalnuu OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JeMoHcTpauu:

[Toptpersr: @. Pean, JI. Cnannanuaunu, JI. Ilacrep, N.M. MeunukoB, A.W. Onapun, /.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumer u cxemsl: "Cxema ombita @. Penu", "Cxema ombita JI. Tlactepa mo u3ydeHuro
camo3apoxenus xu3Hu", "Cxema ombita C. Mumnepa, I'. FOpu", "Dtansl HeopraHmueckoi
sBomonun”, "I'eoxpoHonornueckas mikana", "HadanbHble 3Tambl OPraHUYECKOM 3BOJIOLMUM'",
"Cxema oOpa3oBaHMsI 3yKapHOT yTéM cumbOuorenesa", "Cucrema xxuBoit npupossl", "CtpoeHue
Bupyca", "Apomopdo3el pacrenuil", "Punmoduts", "OmHOKIIETOUHBIE BOAOpOCTH",
"MHorokserounsie Bogopociu', "Mxu", "[Tanoporaukn”, "I'onocemennsie pacrenns", "OpraHsl
IBETKOBBIX pacTeHuit", "Cxema pa3BUTUS XKHUBOTHOro mmpa'", "Apomopho3bl >KUBOTHBIX',
"IIpocreitmme", "Kumeunononoctueie", "Ilnockue depsu", "Unenucronorue", "PviObI",
"3emuoBoanbie", "IlpecMmbikarommuecs”, "lltunel", "Muekonuraromme", "Pa3BuTue XU3HU B
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apxerickolt ape", "Pa3zButue xu3HM B poTepo30iickoi 3pe", "Pa3BuTHe XKU3HU B M1AIE€030MCKOMN
spe", "PazBuTme xu3HM B Me3030ickor ape", "PazBuTme KW3HM B KaWHO30MCKOM 3pe",
"CoBpeMeHHasi CUCTEMa OpraHu4YecKoro mupa'.

O6opynoBanue: repOapu pacTeHH pa3IUYHBIX OTAEIOB, KOJUIEKIIMH HAaCEKOMBIX,
BJIQKHBIE IIpenapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HUIJIOKOXKHX, CKEJIETbI
MIO3BOHOYHBIX JKMBOTHBIX, 4ydyela NTUL WU 3BEpei, KOJUIEKUUU OKAMEHEJIOCTEH, IOJIE3HbIX
MCKOIIAEMBIX, MYJISI)KU OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanpHas naGopatopnas pabora "MopaenupoBanue onbiToB Muuiepa-lOpu 1o
U3Yy4EHHIO a0MOTeHHOTO CHHTE3a OPraHUYEeCKUX COSIMHEHHI B IEpBUYHOM aTMocdepe".

JlaboparopHas pabora "M3yueHue u oOmucaHMEe MCKOMAEMbIX OCTaTKOB JIPEBHHX
OpraHu3MoB".

[TpakTrueckas padora "M3yueHne 0oCOOEHHOCTEH CTPOSHUS PACTEHUN pa3HBIX OTACIIOB".

[Tpaktuyeckas padora "M3ydeHue 0COOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX )KUBOTHBIX".

Tema 5. IIpoucxo:kaeHue yeJJ0BeKa - AaHTPOIOreHe3.

Pa3nensl u 3a7aun aHTpONoJa0ruu. MeToibl aHTPOIIOIOTHH.

CraHOBIIEHHE NPEACTABICHUM O IMPOUCXOXKACHUM 4YEIOBEKa. PenurnosHele BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxoncTBO  4yenmoBeKa € KMBOTHbIMHM. (CHCTEMaTH4yecKOe IOJOKEHHUE  YeJIOBEKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C IKMUBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuosoruYecKue, (HU3HO0IOro-0MOXMMHUYECKHe, IMoBeAeHueckne. OTiHuus 4YelnoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3ra ¥ BTOPOM CUTHAIbHOW CUCTEMBI.

JBmxyme cuitel (pakTopbl) aHTPONIOTeHE3a: OMOJIOTHYECKHe, connanbabie. COOTHOIIEHUE
OMOJIOTUYECKHX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaIuU aHTponoreHe3a. Panuue yenoBekooOpa3Hble 00€3bsiHbI (IPOKOHCYIIbBI) U
paHHHE MOHTUABI - OOLINE MPEAKH YEeIOBEKOOOpa3HBIX 00E€3bSH U 0. ABCTPAJIONUTEKH -
JIBYHOTHE MPEIKU JIIoAei. YeloBeK yMellbli, MEepBble M3TOTOBICHHUS Opynuil Tpyna. YenoBek
MPSAMOXOJISAIIMN U TIEPBBIM BBIXOJ JItOJACH 3a mpeneiabl AGpuku. YemoBek redaenbOeprckui -
001l MpeoK HeaHePTaIbCKOr0 YEJIOBEKa U YeJIoBeKa pa3yMHOro. YesloBek HeaHepTalbCKuii
KaK BHJ JIOAECH XOJOIHOrO KiIMMara. YesnoBeKk pa3yMHBI COBPEMEHHOIO THUIIA, IEHUCOBCKUI
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u naaeoreHoMuka.

OBOJIIOLIMS COBPEMEHHOI0 uenoBeka. EcTecTBeHHBI OTOOp B MOMYNALHMAX YeEJIOBEKA.
MyrtanunonHsli nponecc U nonmuMopdusm. IlonynsuuoHHble BOJIHBIL, Apeiid TeHOB, MUTpalus U
"3 pexT ocHOBaTeNsA" B MOMYJISALUAX COBPEMEHHOTO YEJIOBEKa.

UYenoseueckue pacwl. Ilonsarue o pace. bonbiine packl: eBpomneoujHas (eBpaszuiickas),
aBCTpaJIO-HErpouIHas (IKBaTOpUANIbHAS), MOHIOJIOWIHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
INyTH paccelieHuss 4YesloBeka 1o IulaHere. ExauHcTBO yenoBedweckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucrnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYXKaroIen
cpenpl. BnusiHue reorpaduyeckoil cpeapl U apeida reHoB Ha MOP(OIOTHI0 U (U3HOIOTHIO
4eJI0BEKA.

MexaucuurniauHapHble  MeToAbl B (usnueckor (OMOJIOTHYECKOI) aHTPOIOJIOTHH.
OBOJIIOMOHHAA ~ AHTPOIIOJIOTMSIT M TMAJCOAHTPOIIOJIOTHMSI  YEJIOBEUECKUX  MOIYJIALHM.
buocouuaneHple  MccinedoBaHMA ~— OpUpPOABI  YeloBeka.  VccimegoBaHMe — KO3BOJIOLUHU
OMOJIOTMYECKOT0 M COLIMAIBHOTO B YEJIOBEKE.

JleMoHCTpauu:

IToprpersr: Y. lapsun, JI. JIuku, 51.4. Porunckuii, M.M. I'epacumos.

Tabmumpt w  cxembl: "Metonbl aHTpornosioruu”, "['OJOBHOW MO3r dYeloBeka',
"YenoBekooOpasHele 00e3bsiHbI", "Ckener dyenoBeka M ckeierT mumnanze", "PyauMeHTsl u
ataBu3Mmbl", "J[BWKylmue Ccuibl aHTpororeHesa", "DBOJIOINMOHHOE JpEeBO YeloBeKa',

"ABcrpanonurek”, "Henosek ymensiid", "UenoBexk mpsaMoxopsmuii”, "JleHMCOBCKMM 4YeIOBeEK"
"Heannepranbisr", "Kpomansonns!", "IIpenku yenoseka", "Itambl 2BoIOIMHN YenoBeka", "Packr
qesoBeka'.
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ObopynoBaHue: MYJISDKH OKaMEHEIIOCTEH, MPEeIMETOB MaTepHabHONW KYJIbTYpPhI MPEAKOB
4eJnoBeKa, penpoaykuu (hotorpadun) KapTHH ¢ MUGOIOTHISCKUMU U OUOICHCKUMH CIOKETaMU
IPOMCXOXKACHUST YeJoBeKa, (oTorpauu HaXOJOK HMCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEIIET
YyelloBeKa, MOJIeTb deperna 4eloBeKa M yeperna MIMMIIaH3€, MOJEeiIb KUCTH YellOBeKa U KHUCTU
LIMMIIaH3€, MOJIEIIU TOPCA MIPEIKOB YEJIOBEKA.

JlaGopaTtopHnas padota "M3ydyeHrne 0cCOOEHHOCTEH CTPOCHHS CKeJleTa YeIOBEeKa, CBSI3aHHBIX
C IPSIMOXOXKACHUEM "

[IpakTrueckas padota "M3yueHne SKOJOTHYECKUX afanTalliy YeioBeKa.

Tema 6. Ikos10rus - HAyKa 0 B3aHMOOTHOLIEHHUSIX OPTraHM3MOB H HA/IOPTAaHU3MEHHBIX
CHCTEM C OKpY Kalolei cpenoii.

3apoxaeHue U pa3BuTre 3xosioruu B tpyaax A. 'ymbonsara, K.®. Pynse, H.A. CeBepiiosa,
. TI'exkens, A. Tencnu, B.H. CykauéBa. Paznens! u 3a1aun 3xo010run. CBs3b 3KOJIOTUH C APYTUMHU
HayKaMH.

Metoasl skonoruu. [loneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpYKaIOLIEH CpeJibl: JIOKaIbHBIMH,
PETHOHANILHBIN U TJI00AILHBIN.

3HaueHUe 3KOJOTMYECKUX 3HAHMUN [yl YeJIOBEKa. DKOJOTMYECKOE MHUPOBO33PEHUE Kak
OCHOBa CBs3ei uyenoBeuecTBa ¢ mnpuponoid. DopMHUpoOBaHUE SKOJOTUYECKOW KYIBTYpbl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUSI.

JlemoHcTpauu:

[Toptpetsr: A. I'ymbonbar, K.®@. Pynse, H.A. CeBeprios, 3. I'ekkens, A. Tencnu, B.H.
Cykaués.

Tabmuubl u cxemsl: "Pazmensr sxonmoruu", "Metoast skonoruu", "CxemMa MOHHTOPHHTA
OKpY’Karollen cpeasl”.

JlabopaTtopHas pabota "M3y4deHue MeTo10B SKOJIOTUYECKUX UCCIICTOBAHMM".

Tema 7. Oprannsmsl U cpeaa oOMTAHMS.

Okonornyeckne  (GakTopel M 3aKOHOMEpHOCTH uX jaedcTtBus. Kiaccuduxanms
9KOJIOTHYECKUX  (akTopoB:  abuoTHueckue, OUOTHYECKHE, aHTpornoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKoJormueckux ¢aktopos. [Ipasuno munnmyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢pakropbl. CBET Kak sKosornueckuil akrop. JleiicTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIBl PACTEHUM M JKUBOTHBIX I10
OTHOIIIECHHUIO K cBeTy. CUTHaIbHAs pojb cBeTa. DOTONEepHoIu3M.

Temmneparypa kak skojorudeckuil (akrop. [leiicTBue TemmepaTypbl Ha OpPIraHU3MBI.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BraxxHocTh kak skosorudeckuil Qaxrop. IIpucrnocobneHust pacTeHMH K MOAIEpKAHUIO
BogHOro Oananca. Kmaccudukanust pacTteHuid 1o OTHOIIEHUI0O K Boje. [IpucnocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXHUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyILHAs, IOYBEHHAas, TIyOMHHas
NOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTH cpel OOuTaHUs
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonornueckue putMmel. BHenrnue u BHyTpeHHHE pUTMbI. CyTOUHBIE M TOAMYHBIE PUTMBI.
[Tprcnioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBHUH JKU3HH.

XKuznennsie ¢opmbl opranuzMoB. [loHsTHe 0 >xu3HeHHOU (opme. JKusHeHHbIe (POpMBI
pacTeHUi: NepeBbs, KYCTapHUKH, KYCTapHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TpPAaBBlI.
Kuznenusle (GOpPMBbI JKUBOTHBIX: THUAPOOHMOHTBI, T€OOMOHTHI, a’dpOOMOHTHL. (OCOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  daxtopsl. Buabpl  OMOTMYECKMX — B3aMMOJAEHCTBHM:  KOHKYpPEHIIMS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajiu3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO,  HaxJieOHH4YecTBO). Herpoduueckne  B3auMOAEHUCTBHS  (TONMHUYECKHE,
dopuueckue, (adpuyeckue). 3HaUyeHHE OWOTHYECKUX B3aWMOJCHCTBUN Il CYIECTBOBAHHMS
OpPraHu3MoOB B cpejie ooutanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

18



JemoHcTpanuu:

Tabmuupl u cxemsbl: "Dkonorudeckue ¢daktopel”, "CBeToBOM crekTp", "DKOJOTHYECKHE
IPYIIbl )KUBOTHBIX IO OTHOLIEHMIO K cBeTy", "TennokpoBHble KUBOTHBIE", "X 0JI0AHOKPOBHBIE
KUBOTHBIE", "®uU3HosorHueckre ajanTanuu >KUBOTHBIX', "Cpempl OOWTaHHS OpraHu3MoB',
"buonornueckue putmbl", "Kuznenusie ¢popmbl pactenuid”, "YKusHeHHbIe (HOPMBI KUBOTHBIX ",
"DkocucTemMa MHUPOKOJUCTBEHHOro Jjeca', "Okocucrtema xBoiHoro Jseca", "llenmu nurtanus",
"XunmanuectBo", "Ilapazutuzm”, "Konkypenmus", "Cumomos", "Kommencammsm'".

O6opynoBanue: repbdapuu pacTeHUl U >KUBOTHBIX, HPUCIIOCOOJNICHHBIX K BIIUSHUIO
pa3MYHBIX  JKOJOTHYECKHX  (aKTOpoB, TepOApUU  CBETONIOOMBBIX, TCHETIOOWBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHETIOOMBbIE U TEHEBHIHOCIMBBIE KOMHATHbBIC
pacteHus, repbapuy U KOJJIEKLIUHU TEIJI0I00MBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYUBBIX PACTECHUH,
yyyena MNTULl U 3Bepeid, repOapuu pacTeHHil, OTHOCSIIUXCS K TUrpouram, Kcepodutam,
Me30(guTaM, KOMHATHBIE PACTEHUS IaHHBIX TPYII, KOJUICKIIUH KUBOTHBIX, OOUTAIOIINX B PA3HBIX
cpenax, Trepbapum M KOJJICKUMHM pacTeHUM W JKUBOTHBIX, OOJaJalolux dYepTaMu
NpUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUN JKU3HHU, TepOapuu M KOJJICKIHH
pacTeHU M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMU KMUBOTHBIX, YYaCTBYIOIIMX B
Pa3IUYHbIX OMOTUYECKUX B3au M O €l CTBUSX.

JlaGopaTopHas padota "BplsiBIIeHHE TPUCITOCOOIECHU OpPraHU3MOB K BIUSHUIO CBETa'.

Jlaboparopnass pabora "BbIsBIeHWE TPUCIIOCOONICHWNA OPraHU3MOB K  BIUSHHUIO
TeMIieparypsl".

JlaboparopHass pabora "AHATOMHYECKHE OCOOCHHOCTH pACTECHHH W3 pPa3HBIX MECT
oOurtanus".

Tema 8. Dxos10rust BUAOB M NOMYJIALHUIA.

DKOJIOTUYECKHE XapaKTePUCTHKU momyisiuuu. [lonmynsmus kak OHoJornYeckas cuUcTema.
Pons HeomHOpoaHOCTH cpenbl, (U3HUECKUX OapbepoB U OCOOCHHOCTEM OMOJOTHM BHUIOB B
(dbopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYPHI Momysanuid. OCHOBHbBIE MOKA3aTeNN MOMYJISIIHN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas W IIOJOBasl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTpAIHSL.

Okojoruyeckas CTpyKTypa nomyisiuu. OIeHKa 4HCIEHHOCTU nomyisnuu. JluHamuka
NOMYJISIIMY U €€ perysanus. buotnuecknii moTeHIMan nonyisanuu. MoaenupoBanie TMHAMUAKH
nonynsiuui. KpuBble pocta uucieHHOCTH mnomymsiuuu. Kpuble BbDKHMBaHMs. Perymsmus
YHUCICHHOCTU MOMNYNISALUNA: poiib (aKTOPOB, 3aBUCALIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJjorudeckue crpareruu BuaoB (T- u K-crparerun).

[Tonstue 00 osKomornyeckoil Hume Bujaa. Mecroodutanue. MHOromepHas MOENIb
skonornyeckod HumM J[.M. Xarumncona. Pazmepsl skosorndeckoil Humd. [loreHnumaneHas u
peann30BaHHas HUILIH.

Bun xak cucrema nomynsuuid. Apeanbl BUAOB. Buabsl M HMX KM3HEHHbIE CTpaTeTHu.
OKOJIOTUYECKHE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEIEHUS M MHIpalMil JKUBOTHBIX. buHollornueckue HWHBAa3HH
qyKEPOJHBIX BUJIOB.

JeMoHcTpauu:

IToprper: .M. XaTunHCOH.

Tabmunp! v cxemsl: "DKojorudeckue xapakrepuctuku nomymsauu', "IIpoctpancTBeHHast
CcTpykTypa mnonyasuuu", "BospactHble nupamuzabl nonyiasauuu”, "CKOpocTb 3aceneHHs
MOBEPXHOCTH 3€MJIM pPa3auyHbIMUA opranudmamu’, "Mogens skonorndeckod Humm JI.M.
XarunHcoHa".

O6opynoBanue: repOdapuy pacTeHUM, KOJUIEKIIUU KUBOTHBIX.

JlaGopatopHas pabota "IIpucnocoOieHuns ceMsH pacTeHUI K paccesleHuto".

Tema 9. JkoJ10rus cO001IECTB. IKOJIOTHYECKHUE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBsi3M MeXJy OpraHu3MamH B
OuoreHo3e.

OkocucreMa kak oTkpsiTas cuctema (A.[l. Tencnn). @yHKIMOHATBHBIE OJIOKHM OPTaHU3MOB
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B DKOCHCTEME: MPOAYLICHTbI, KOHCYMEHTHI, penyleHThl. Tpoduueckue ypoBHH. Tpoduueckue
nenu u cetu. Abuorudeckue OJ0ku dkocucteM. [TouBbl u mibl B 3K0ocucTeMax. KpyroBopot
BELIECTB U [TIOTOK SHEPIUU B IKOCUCTEME.

OcHoBHBIE MTOKa3aTeIu SKOCUCTeMbl. buomacca u npoayKius. DKOJIOTHYeCKUe MUPaMHUIbI
quces1, OnomMacchl U SHEPTUH.

Hanpapnennsie 3aKkOHOMEpHBIE CMEHBI COOOIIECTB - cyKieccuu. [lepBudHbIle U BTOpUYHBIE
CYKIIECCMM W MX HpUYUHBL. AHTpOIOIEHHbIE BO3JEHCTBUS Ha cykueccuu. KimMakcHoe
coobiectBo. buopasHoobpazue M MOJHOTa KPYroBOpPOTa BELIECTB - OCHOBA YCTOWYMBOCTHU
COOO0I1IECTB.

[TpupoaHbIE SKOCUCTEMBI.

AHTpPOIIOTEHHBIE  3KOCUCTEMBI.  ArposkocucreMa. ArpoueHo3. Paznmuuus mexny
AQHTPONOTEHHBIMU U MPUPOJHBIMU HIKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢uopa u dayHa.
Cunantponuzanus ropojckoi ¢ayHbl. buonornueckoe #  XO3SHCTBEHHOE 3HAUYCHHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCUCTEMAX.
[lepeHoc sHeprum M BEUIECTB MEXAY CMEKHBIMH SKOCHUCTEMAMU. Y CTOMYHMBOCTh OPraHU3MOB,
MOMYJISIIIUIA U YKOCHCTEM B YCIIOBUSIX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JACHCTBHIA.

MeTto/10510THsl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX SKOCUCTEM.

JlemoHcTpauu:

IToptper: A. 1. Tencnn.

Tabmuner u cxembl: "CTpykTypa OuoreHnosa", "JkocuctemMa HIHMPOKOJIUCTBEHHOTO jeca',
"Oxocuctema XxBOWHOro Jieca", "OYHKIMOHAIBHBIE TPYMIBI OPraHU3MOB B JKOCUCTEME",
"KpyroBopor BemectB B oskocucreme", "llemn mnwuranus (mactOuinHasi, JAeTpUTHAs)",
"Oxonoruyeckas nupamuaa yumcen', "Okojorudeckas nupamuaa oumomaccel’, "IJKojgoruueckast
nupamua sueprun”, "O0pazoBanue 6onora", "[lepBuunas cykueccus", "BoccranoBienue neca
nocie noxapa', "Oxocucrema ozepa", "Arpouenos", "KpyroBopoT BelecTB U IOTOK 3HEPTUU B
arpouenose", "Ilpumepst ypooskocuctem".

OOGopynoBanue: repOapuu pPacTeHUM, KOJUICKIIMM HACEKOMBIX, dydyesja NTHUIl U 3BEpeH,
repOapuu KyJIbTYpHBIX U AMKOPACTYLINX PACTCHUH, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

[TpakTrueckas pabota "M3ydyenue u onvcanue ypoo3IKOCUCTEMBI".

JlaGopatopHasi pabota "M3yueHue pa3zHOOOpazus MENKHUX MOYBEHHBIX WIEHHUCTOHOTMX B
Pa3HbIX PKOCHCTEMaX "

Okckypeus "DKCKypcus B THUIMYHBIA OHoreoreHo3 (B 1yOpaBy, Oepe3HSK, €lIbHUK, Ha
CyXOJOJBHBIN WIH MOWMEHHBIN YT, 03epo, 00710T0)".

DKcKypcus "DKCKypcHsl B arpodKOCHCTEMY (Ha MOJIe WIH B TEIUTMYHOE X035HCTBO)".

Tema 10. Buocdepa - rinodanbpHas 3KocucTeMa.

buocdepa - obmeruianerapHass o0osouka 3eMiM, TJ€ CYIIECTBYET WJIM CYLIECTBOBAsA
Ku3Hb. Pa3BuTtne npeacrasinenuit o 6mocdepe B Tpynax J. 3rocca. Yuenue B.U. Bepuanckoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! 1 €ro GyHKIUH.

3aKoHOMEpPHOCTH cymiecTBoBaHus Ouocheprl. OcobeHHOCTH OMochepsl Kak TI00aTbHON
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBopoTel Bemiects U
OroreoXxMMHYECKHe HUKIIBI (yriieposa, a3ota). PUTMUUHOCTD siBIIeHUI B Onocdepe.

3onaneHOCTh OHOChepsl. [lonsaTre o 6Guome. OCHOBHbIE OMOMBI CYIIU: TYHIPA, XBOMHbIE
Jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIeca,
BBICOKOTOpBs. Kitumar, pacTUTEIbHBIN U KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa 1 QyHKIUS KUBBIX CUCTEM, OIIEHKA UX PECYpCHOTr0 MOTeHIMala U 6nochepHbIX
(byHKIUH.

JleMoHCTpamuu:

[Toptpetsr: B.1. Bepnanckuii, 3. 3rocc.

Tabmuuer u cxemsl: "T'eocdeprr 3emnu", "Kpyroopor azora B npuposae", "Kpyrosopot
yraepoaa B npupoze”, "Kpyrosopor kucinopona B npupozne”, "Kpyrosopot Boxbl B npupoze",
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"OcHoBHble Ouombl cymu", "Knumarnaeckue nosica 3emnu'", "Tynnpa", "Taiira", "CmenanHbIii
nec", "lllupokonuctBennbii jec”, "Crenp", "CaBanna", "[Iycteins", "Tponuueckuii igec".

O6opynoBanue: repOapuu pacTCHUI Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBeKk M OKpY:Kalouias cpeaa.

DKONOTUYECKUEe KPHW3UChI W WX NpUYUHBL Bo3neiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpepl. OXpaHa Bo3ayxa. 3arpsi3HeHUE BOJHOM cpebl. OXpaHa BOJIHBIX
pecypcoB. Pazpymienue noussl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue KiinMara.

AHTpPONOreHHOE BO3/ICHCTBUE HA PACTUTEIIBHBIN U dKUBOTHBIN MUpP. OXpaHa paCTUTEIBHOTO
U KMBOTHOTO Mupa. OCHOBHBIE NPUHLUMIBI OXpaHbl Ipupoibl. Kpachele kuuru. Oco0o
oxpansembie ipupoaabie Tepputopuu (OOIIT). boranudeckue caapl U 300JI0TMYECKUE TTAPKH.

OcCHOBHbIE MPUHLHUIIBI YCTOMUHUBOTO PA3BUTHS YEJIOBEUECTBA M MPUPOJLL. PanmoHamsHOE
IPUPOJONOIL30BAaHUE M COXpaHEHHe OHOJOrM4eckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJIOTHYECKHX Kpu3nucoB. OcCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €r0 BEpOSITHbIE OCIEACTBHS.

Pa3Butre METO0B MOHUTOPUHTA PAa3BUTHS ONTACHBIX TEXHOTEHHBIX MPOIIECCOB.

JleMoHCTpamuu:

Tabmuubet w  cxemsl: "3arpssHenwe armocdepsr”, "3arpssHenue rTuapocheps”,
"3arpsizuenue noussl", "[lapuukoBerii agdext", "Ocobo oxpaHseMble TPUPOIHBIE TEppUTOpUN",
"Mopenu ynpasisieMmoro mupa'.

O6opynoBanue: Qororpaduu OXpaHSIEMbIX pACTeHUUW U KHUBOTHBIX KpacHoil KHHTH
Poccniickoit ®enepanun, KpacHoi KHUTH pernoHa.

2. INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA HPOI'PAMMBI VHEBHOI'O
I[MPEAMETA «BUOJIOT'USI» (YIJIYBJIEHHBINM YPOBEHD)

JInyHOCTHBIE pe3yJIbTAThI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS OOYYarOIIHMMHUCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIC U TPEIMETHBIC.

B crpykType AMYHOCTHBIX pEe3yJIbTaTOB OCBOEHHS MPOTrpamMMbl IO OMOJIOTUU BBIJIEIECHbI
CIIEAYIOIIME  COCTAaBIIAIOIIME: OCO3HAHHE OOYyYaloUIMMMCA  POCCHHCKOM  rpa)JIaHCKOW
UJCHTUYHOCTU - TOTOBHOCTHM K CAMOPA3BUTHIO, CaMOCTOSITEIbBHOCTH M CAaMOOIpEAENIEHUIO,
HAIUYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUH JTMYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATULUNA pa3BUTHS
OMOJIOrNYECKOr0 3HaHUS, TOTOBHOCTB U CIIOCOOHOCTh 00Y4aOLMXCsl pYKOBOJICTBOBATHCS B CBOEH
JESTEIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKaMU, MPUCYLIUMHU CHCTEME OHOJIOTHYECKOIo
o0pa3oBaHus, HaJTMYKE MPABOCO3HAHUSI SKOJIOTHUECKON KYIbTYphl, CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JIndHOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPAMMEI MO OMOJOTHUHU JOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCIIUTATENbHON JEATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHATHIMU B
oOuiecTBe MpaBUJaMHM U HOPMaMHu IOBEAECHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHS BHYTPEHHEW MO3WLMHU JIMYHOCTH, NATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TpyJda M CTaplIeMy MOKOJEHHUIO, B3aUMHOIO
YBOXKEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O U TPaJUIUsAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKArOLIEn cpee.

JIndHOCTHBIE pe3yabTaThl OCBOCHHs yueOHOro npeamera "buonorus" MOMKHBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTH OOy4aroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHEHTAllMU, TO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacIIMpEeHHNE >KU3HEHHOI'O OMNBITA U ONbITa ACSITENIBHOCTH B MPOLIECCE peaTU3all OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa>k1aHCKOrO BOCIIUTAHMUS:
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Cc(OPMHPOBAHHOCTh TPAKIAAHCKON MO3UIMM  OOYy4aroIIerocss Kak akTHMBHOTO H
OTBETCTBEHHOTI'O 4JieHa POCCUICKOr0 OOIIECTBA;

OCO3HAaHHME CBOUX KOHCTUTYIMOHHBIX IpaB U OO0SM3aHHOCTEH, YBa)KCHHE 3aKOHA H
IIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW AEATEIBHOCTH IPU CO3JAaHUU y4EOHBIX MPOEKTOB,
peleHnr y4yeOHbIX U MTO3HABATENIbHBIX 33/1a4, BBHITIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPEJENSATh COOCTBEHHYIO IIO3MIIMI0 TIO OTHOIICHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHUE  YYWUTBIBATh B  CBOMX JICHCTBHSX  HEOOXOJUMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSMU U COLUAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYAHHYECTBY B TMPOIECCE COBMECTHOIO BBINOJHEHUS Y4YEOHBIX,
[IO3HABATEJIbHBIX M HUCCIEIAOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOI'O OTHOLIECHUS K MHEHHIO
OIIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) naTpUOTHUYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON UIACHTUYHOCTHU, MATPUOTU3MA, YBAKEHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHOl, ropaocTu 3a cBOM Kpaid, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIICHUE K IPUPOAHOMY HACIIEIUIO U TAMSITHUKAM MPUPOIbI, JOCTUKECHUSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OLIEHUBATH BKJIA/l POCCUICKUX YUEHBIX B CTAHOBIICHHE U Pa3BUTHE OMOJIOTHUH,
NOHMMaHHs 3HA4YCHUsT OWOJIOTMM B IO3HAHWU 3aKOHOB TPUPOJBI, B JKU3HU 4YEIIOBEKa H
COBPEMEHHOT0 00IIeCTBa;

ujeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTD K CITYy’KE€HUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUICKOT0 HApOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, STUUECKOTO TIOBEJICHUS;

CHOCOOHOCTh OLIEHUBAThH CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSCh Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAMUTENSM, CO3/IaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
IIPUHSTHS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU € TPaJULUAMU Hapo1oB Poccnn;

4) 5CTETUYECKOT0 BOCIIUTAHHUS:

HCTETUYECKOE OTHOLIEHHE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHMUI;

MIOHMMAHHE YMOLIMOHAJIBHOTO BO3AECUCTBHS JKUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIJICHME NPOSBIATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) duznyeckoro BOCIUTAHUS:

NOHUMAaHME U pealn3alus 30pOBOr0 U 0e30macHoro odpasa JKU3HHU (3710pOBOE MHUTAHUE,
coOI0IeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
peryisipHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U MICUXUUYECKOMY 3/10POBbIO;

NOHUMaHWE IEHHOCTH MpPaBUJI MHIUBUAYAJIbHOTO M KOJUIEKTUBHOIO 0€3011acHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHME IMOCIEACTBUI M HENPHUATUS BPEIHBIX NPUBBIYEK (YHOTPEOJEHHUS AJKOTOJ,
HapKOTHKOB, KYpEHHUS);

6) TPyZIOBOTO BOCITUTAHUS:

TFOTOBHOCTD K TPY/Y, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPY0Jt00ue;

TOTOBHOCTH K aKTUBHOM JIEATENBHOCTH TEXHOJIOTUYECKON M COLMAILHOIN HAlPaBIEHHOCTH,
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CHOCOOHOCTh MHUITMHPOBATH, IJIAHUPOBATH  CAMOCTOSATENILHO BBIMOIHATh TAKYIO 1€ TEIbHOCTD;

UHTEpEC K pa3IM4yHbIM cdepaM MpodhecCHOHATBHONW JeATeNbHOCTH, YMEHHE COBEpLIaTh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSKEHUM BCEil
YKU3HU;

7) 5KOJIOIMYECKOI0 BOCIIUTAHUSA:

HKOJIOTHYECKU 11eJ1€CO00Pa3HOEe OTHOLIEHUE K MPHUPOJE KaK UCTOUYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAaHNUS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOW KYJIBTYpHl: MPUOOPETEHHE OIbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIECICTBUM ISl OKPYKAIOIEH CPE.Ibl;

OCO3HAHHME TJO0AIBHOTO XapakTepa 3KOJOTMYECKMX NpoOieM W IMyTed HX pPEeUICHHUS;
CHOCOOHOCTh HUCHOJIB30BATh MPUOOpETaeMble IPU M3YyYEHUU OMOJIOTHM 3HAHUS U YMEHHS NpHU
peneHny MpodIieM, CBA3aHHBIX C PAllMOHAIBHBIM MPUPOONOIB30BaHUEM (COOIIIOICHUE TPAaBUII
IIOBE/ICHUS B NPUPOJE, HAIIPABJICHHBIX HA COXPAHEHHE DPABHOBECHSA B DKOCHCTEMAX, OXpaHy
BUJIOB, 3KOCHCTEM, Onochepsl);

AKTUBHOE HENPHUATHE ACUCTBHUN, NPUHOCAIIUX BPEI OKPYKAIOIIEH NPUPOJHOU Cpere,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JEUCTBUH U IPENOTBPALLATD UX;

HaJIMYUE PA3BUTOrO 3KOJOTUYECKOIO MBIIICHUS, 3KOJOTMYECKOM KYJIbTYphl, OIbITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, FOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH KOJIOTMYECKON HAIIPABJICHHOCTH;

8) LICHHOCTH Hay4YHOT'O TIO3HAHMSL:

c(OPMHUPOBAHHOCTE ~ MHUPOBO33pPEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSL HayKd M  OOIIECTBEHHOM IpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3BIKOBOM M YMTATEIBCKOM KyJIbTYphl KaK CpEACTBAa B3aUMOACHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHKE crenu(puKy OUOJIOTMM KaK HayKd, OCO3HaHUs €€ poiau B (HOpMHUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpy KarolieM
MUpPE Kak O €IMHCTBE MpPHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHNH POoOIeM COXpPaHEHHs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTHH JJIi COBPEMEHHOW IIUBMIIM3AIMH: 0OECTIeUeHUs
HOBOT'O YPOBHS pa3BUTHS MEIMILIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHMMH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUSL YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 I100aJIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWYMBOMY pa3BUTHIO, PALUOHATBHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIyY€HUH OMOJIOTMUYECKUX 3HAHMW B IIEJIAX MOBBILICHUS OOLIEH
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHON TI'pPAMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu ONoIoTHH;

MOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMs, MCIOJNb3YEMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJy4aeMble 3HAHUS U aHalIW3a M OObBACHEHHs SBJICHUH
OKpYKAloIIero MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0OOCHOBAHHBIE
3aKJIFOYEHUsS Ha OCHOBE HAy4YHBIX (DAKTOB W MMEIOUIMXCS JAHHBIX C LENbI0 IMONyYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OWOJIOTUYECKHUE 3HAHUS IS PELIeHUsS
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;

OCO3HAHHE LIEHHOCTU HAy4YHOW AESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH INPOEKTHYIO W
HCCJIEIOBATENBCKYIO ASITEIbHOCTh MHIUBUYalbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO U CaMOOOpa3OBaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN IO OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMH.
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120.8.4. B mporecce AOCTHKEHHUS JUMYHOCTHBIX PE3YJIbTATOB OCBOCHHS O0YYarOIIUMHCS
mporpaMmbl  cpefaHero  obmero  oOpa3oBaHusi y  OOyYarOUIUXCSl  COBEPIICHCTBYETCS
AMOIMOHAIBHBIA UHTEJUIEKT, MPEANOIaralonfi chOpMHPOBAHHOCTS!

CaMOCO3HAaHUSsl, BKJIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE COCTOSHUE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOU SMOIMOHATIBHOU Cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHNs, BKIIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPHHUMATh OTBETCTBEHHOCTD
3a cBOE MOBEJIEHHE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOIIMOHAIBLHBIM H3MEHEHUSM U MTPOSIBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMH, BKJIIOYAIOUICH CTpeMJICHHE K IOCTM)KEHHUIO LMW M YCHexy,
ONTUMU3M, HHUIIMATUBHOCTh, YMCHHUE JIEHCTBOBATH, HCXOJISl U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSHHE IPYTHUX,
YYUTHIBATh €r0 TPU OCYIICCTBICHUM KOMMYHHKAIIUU, CIIOCOOHOCTh K COYYBCTBUIO H
COIIEPEKHBAHHUIO;

COLMAIbHBIX HABBIKOB, BKJIFOUYAIONIMX CIIOCOOHOCTHh BBICTPAWUBATh OTHOIICHUS C JAPYTHMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

MeTalee)IMeTHble pe3yJdbTaThbl

MeranpeamMeTHble pe3yJbTaThl OCBOCHHS ydeOHOro mpenmMera "buonorus" BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(puKy METOJI0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, SHEPTHS,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeJJOBaHHEe, HAOIIOJeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHE); YHUBEpCAIbHbIC
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
dbopmupoBanre (PyHKIHOHAIBHON T'PAMOTHOCTH M COLMATbHONW KOMIIETEHIIMH OOYyYarolIuXCs;
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBIC JAEWCTBUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

B pesynbrare wu3ydyeHus OHOJOTMM Ha YpOBHE CpEAHEro ooOuero oOpa3oBaHHs Y
obOyuaromierocs OyayT copMUpOBaHBI MMO3HABATEIIbHBIC YHUBEPCAJIbHBIE Y4YEOHBIC JCHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBbIC JEWUCTBHUS, PETYIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MeranpeameTHble pe3ylbTaThl OCBOEHHUS IMPOrpaMMbl CpeIHEro oOIIero oOpa3oBaHMS
JOJIKHBI OTPAXKATh:

OBnaseHre YHUBEPCAIBHBIMU Y4EOHBIMH MO3HABATETBHBIMU JCHCTBUSAMMU:

1) 6a3oBbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTyaJU3UpoBaTh MpobiIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOEHUH 3HAHUH NMPUEMBI JIOTHYECKOTO MBIIICHHS (aHaJI13a, CHHTE3a,
CpaBHEHHUA, KiIaccuPUKAMKM, OOOOIIEHUs), PACKPHIBATH CMBIC]T OHOJOTUYECKUX TOHSATUH
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSIMU);

ONpeAeNaTh LETu AESTeNbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUM HX JIOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIENSMU;

HCIIOJIb30BaTh OHMOJOTMYECKHE MOHATHS A OOBbsSICHEHUS (AKTOB M SIBICHUN KUBOM
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYKIEHUS (MHIYKTUBHbIE, IeTyKTUBHbIE, IO aHAJIIOTUH), BBISIBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKIJIIOUEHUS;

IPUMEHATh CXEMHO-MOJIEIbHBIE CPEACTBA AJIS IPENCTABICHMS CYIIECTBEHHBIX CBSI3€H U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTax, a TakKKe MPOTHUBOPEUYHIN Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;
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pa3padaThIBaTh IJIAH PeLIeHUs MPOOIEMbI C YUETOM aHAIN3a UMEIOIIUXCS MATEPUATBHBIX U
HeMaTepHaIbHbBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTH, OLIEHUBATh COOTBETCTBHE pE3YJIBTATOB IIEJISIM,
OLIEHUBATh PUCKH ITOCIEICTBUI e TEIbHOCTH;

KOOPJMHUPOBATh W BBIOJIHATH paboOTy B YCJIOBUSX pEalbHOrO, BHUPTYAIbHOTO H
KOMOHMHUPOBaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MPH PEIICHUH KU3HEHHBIX PO0IeM;

2) 6a30Bble UCCIIEI0BATEIbCKUE JICHCTBUS:

BJIAJICTh HAaBBIKAMU y4eOHO-HCCIIEIOBATENLCKOM M MPOEKTHOM AEATEIbHOCTH, HaBbIKAMH
paspernieHus 1npoodisieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/0B
peLIeHHs MTPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BHJIbl JIEATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHUIO B YYEOHBIX CHUTYallUiX, B TOM YHUCIE TPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THUI MBIIUICHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh W (HOPMYIHPOBATh COOCTBEHHBIC 3a/ladMl B OOpPA30BaTEIBHON JICATEIHHOCTH H
KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTYaIM3WPOBATh 3aJady, BBIIBUTATh
TUIIOTE3Y €€ PeLIeHUs, HAXOUTh apryMEHTBHI JUIs 10Ka3aTelIbCTBA CBOMX YTBEPXK/IECHUI, 3a71aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

aHaAJIM3UPOBATh MTOJIyYCHHBIE B XOJI€ PELLICHUS 3a]aul Pe3yJIbTaThl, KPUTHUECKH OLEHUBATh
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LIEJICHAIIPABICHHbI NOUCK MEpEeHOca CPEJICTB U CIOCOOOB NEHUCTBUS B
npodeCCHOHATILHYIO Cpeay;

yMETh TEPEHOCHUTh 3HAHWS B  ITIO3HABATEIIbHYID M  MPAKTHYECKYIH0  00JacTu
KHU3HENIEeATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTei;

BBIJIBUT'aTh HOBBIE MJIEH, MpeajgaraTb OpPUTHMHAJIbHBIE MOJXOAbI M pEIIEHHs, CTaBUTh
poOJIeMBI B 33]1a9H, JTOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHHUS;

3) pabota ¢ uHpoOpmManueil:

OpUEHTUPOBATHCSA B PA3NMYHBIX HCTOYHUKAX HMH(OpMalnuU (TeKcTe y4eOHOro mnocobdwus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPAaBOYHHMKAX, KOMIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIW3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
Npe/CTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTb;

dbopMynHpoBaTh 3ampoChl M TPUMEHSTH Pa3IMYHbIE METOIBI TMpPH IOHCKE W OTOOpe
O6uonornyeckoi MHGopMaIK, HeoOX0IMMOMN IS BHIIOJHEHUS y4eOHBIX 3a/1a4;

nproOpeTaTh OIBIT HWCIONB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3UYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJIbHYIO (OpPMY TNPEACTaBICHUS OHOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMel, TaOIHILIbI, PUCYHKH U APYToe);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KauecTBE CpeACTBa IpHU paboTe ¢ OMOJIOTHYECKOM
uHpopMaLrel: TPUMEHIATh XUMHUYECKHe, (U3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISTHOCTH;

BJIAJIETh HAaBBIKAMH pACIIO3HABAaHWS W 3alMTHl HWHGOpMAIWH, WHPOPMAIUOHHOM
0€3011aCHOCTH JTMYHOCTH.

OgnajieHre yHUBEpCaTbHBIMA KOMMYHUKATHBHBIMH JICHCTBHSMMU:

1) oOmenwue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCeX c(epax >KU3HU, aKTHBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 0OCYXIaeMoill TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
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CYKIEHHSI OTHOCUTEJIbHO BBIMOJHEHMSI NpeUlaraéMoi 3aJaud, YYHUTHIBaTb HHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAIOTa UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJlbHBIE CpPEACTBAa OOIICHUS, MOHMUMATh 3HAUYEHUE COIMAJIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlUi, yMETh CMAryaTh KOH(MIUKTH U
BECTH I1EPErOBOPBI;

BJIAJETh PA3JIMYHBIMU crioco0amMHu OOLIEHHsS M B3aMMOJEHCTBUS, NOHUMAaThb HaMEpPEHMs
JPYTuX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUYKY 3PEHMSI C MCIIOJIIB30BAHMEM SI3BIKOBBIX
CPEICTB;

2) COBMECTHAsI I€ATEIIbHOCTh:

IOHUMAaTh M UCMOJIb30BaTh MPEUMYILIECTBA KOMAaHIHON M MHIMBHUIYyalbHON pabOThl Mpu
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEHUCTBU NIPH PELLICHUH y4eOHOM 3aauu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ACHCTBUH C y4y€TOM OOIIMX HHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATh LEJIM COBMECTHOM JI€ATENbHOCTH, OPraHUW30BbIBaTh M KOOPAMHHUPOBATH
JEHCTBUA 110 €€ NOCTUIKEHUIO: COCTaBJIATh IIJIaH JEUCTBUM, pacIIpelelsiTh PO ¢ Y4ETOM MHEHUN
YYaCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a M KAXKAOI0 y4aCTHMKA KOMaHJbl B OOIIUI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE NPOEKTHI, OLEHUBATh MJIEU C IO3ULNN HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh IIO3UTHBHOE CTPAaTETMYECKOE IIOBEJEHUE B pA3JIUYHBIX CUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OBnazneHne yHUBEpPCAIBHBIMU PErYISITUBHBIMU JEHCTBUSMMU:

1) camoopranu3zanus:

UCIIOJIb30BaTh OWOJIOTMUECKUE 3HAHUS JJs BBIABICHUS MNpoOJeM M HUX peLIeHHUs B
YKU3HEHHBIX U Y4€OHBIX CUTYalLlUsX;

BBIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHUM IeNIeBble U CMBICIOBbIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh IMO3HABATENIBbHYIO NEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTAaBIIATh IUIAH pEIIeHUs MPOOJIeMbl C YUETOM HMMEIOIINUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHocoOCTBOBaTh (DOPMUPOBAHHIO U MPOSBICHUIO IIUPOKOH SPYIUIMU B Pa3HBIX 00JIACTIX
3HaHWUH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHb;

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIE€ATEIbHOCTb, OLEHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HAaBbIKAMH [T03HABATENbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX AEHCTBUN U
MBICIUTENBHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBAHMMU, UCIOJIB30BATh MPUEMBI peduieKCuu
JUTSL OLIEHKU CUTYaI[H, BBIOOpAa BEPHOTO PEIICHMUS;

OLICHMBATh PUCKU M CBOEBPEMEHHO IPUHHUMATD PELIEHUS 10 UX CHUKEHHUIO;

MPUHUMATh MOTHUBBI U apIYMEHTHI APYTUX MPU aHAJIW3€E PE3YJIbTATOB J1€ITEIbHOCTH;

3) npunsTHUA ceOs U IPYTUX:
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NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI PYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;
IIpU3HaBaTh CBOE NIPABO U IPABO APYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOr0 YeJIOBEKA.

IIpenmeTHBIE pe3yJbTATHI
10 kiaace

[IpeameTHBIE pe3yabTaThl OCBOSHUS COJEpKaHHMS ydeOHOoro mpeamera "buomorus" Ha
yriayOnEHHOM YpOBHE OPUEHTHUPOBAHEI Ha o0ecrieueHrne NporiibHOTO 00ydeHUsT 00YUIArOIIHXCS
O6uosnoruu. OHU BKJIIOYAIOT: crieuuyeckue Uit OMOJIOTUY HayYHbIe 3HAHUSI, YMEHHUS U CIIOCOOBI
JEHCTBUI 110 OCBOEHUIO, MHTEPIIPETALIMM U IPE0OPA30BAHUIO 3HAHUM, BUBI JAESITEIBHOCTU IO
MOJIyYEHUIO HOBBIX 3HAHMM M MX NPUMEHEHHUIO B PA3NIMYHBIX YYEOHBIX, a TAKXK€ B pealbHBIX
YKU3HEHHBIX cUTyalusax. [IpenMeTHpie pe3yapTaThl IPeICTaBICHbI 10 [OJaM U3yUEHUsI.

[IpeameTHBIC pe3ynbTaThl OCBOEHUA yaeOHOro npeameta "buonorus” B 10 kinacce T0KHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHUU B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHNHY €CTECTBEHHO-HAYUYHOM KapTHUHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPO/IbI U PEILICHUU
po0JieM PallMOHAIBHOTO MPUPOIOTIONH30BAHMS, O BKJIAJI€ POCCHICKUX U 3apYOCIKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BJIQJICHUE CUCTEMOW OHMOJOTMYECKHX 3HAHWUW, KOTOpas BKIIOYACT: OCHOBOIIOJIAraroIIHe
OMOJOTrMYEeCKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJIETKAa, OpraHu3M, MeTaboju3M, TrOMEocTas,
CaMOpETyJISILHsI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopus 1. IlIBannma, M. Illneitnena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H.W. BaBuiosa - o mentpax
MHOr000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MOKOJIEHUs, PACUICIUICHUs], YUCTOTHI FaMeT, HE3aBUCUMOI0 HacienoBanus ['. Menaens,
FOMOJIOTMYECKUX PpAJOB B HacieIcTBeHHOM wu3MmeHuunBocty H.M. BaBuiosa), npuHIMIIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHNE OCHOBHBIMU METOJIaMU HAay4HOTO MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTMYECKUX
UCCIIEIOBAaHMSX JKUBBIX O0OBbEKTOB (OMMCaHUE, U3MEpEeHHe, HabII01eHNe, SKCIIEPUMEHT);

YMEHHE BBIJCNATH CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M 3YKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHH,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PAacCTEHHI, KUBOTHBIX, YEJIOBEKa,
IIPOLIECCOB KU3HEACITEIbHOCTH, POTEKAIOIINX B OpraHU3Max pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOTrMYECKHUX MPOLECCOB: 0OMEHAa BellecTB (METa00IM3M), IPEBPALLEHUS SHEPTUU, OPOKEHUS,
aBTOTPOGHOIO U reTepoTPOHOr0 TUIIOB MUTAHUSL, POTOCHHTE3a U XEMOCUHTE3a, MUTO34a, Mei03a,
ramMeToreHesa, sMOpuoreHesa, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHHUS,
UH/IMBUYaJIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOre€He3a), B3aWMOJICHCTBHS TEHOB, IeTepo3uca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHE YCTAHABIMBATh B3aMMOCBSI3U MEX]Y OPTaHOMAAMU KIETKU U UX (PyHKUIUAMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U UX (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMH OPraHOB Y
pacTeHuid, >KMBOTHBIX W 4YelOBEKa M MX (YHKIHMSIMH, MEXKIYy CHCTEeMaMHU OPTraHOB U HX
GyHKIUSAME, MEXAY JTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO IHMKJIAa U YKU3HEHHBIX
IIUKJIOB OPraHU3MOB, JTalmaMH SMOPHOHAIBHOTO PAa3BUTHSA, TE€HOTUIIOM U  (PEHOTUIIOM,
dbenotunom u pakTopamu cpeabl OOUTaHUS;

YMEHUE BBISBISATH OTIMYUTEIbHBIE MPU3HAKU >KUBBIX CHUCTEM, B TOM YMCIE PACTCHHI,
’KMUBOTHBIX U YEJIOBEKa;

YMEHHUE HUCIOB30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJISl I0Ka3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKUX IPYIIIL;

yYMEHUE pemaTh OMOJIOrMYECKHE 3a/]auH, BEISIBIATH IPUUYUHHO-CIIECTBEHHBIE CBSI3U MEXKTY
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UCCIIETyeMbIMH OMOJIOTHYECKUMU TMPOLIECCAMU U SIBIICHUSIMM, JI€aTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHME BBINOJHATH JIA0OpATOpPHBIE U MpaKTUYECKUE paboThl, cOOM0AaTh IpaBWia MPU
paboTe ¢ y4eOHBIM U JIa0OPAaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIABHTaTh THIIOTE3bl, IPOBEPSITh HUX OKCIEPUMEHTAIBHBIMU CPEICTBAMH,
dbopMynupys 1eib UCcCIeI0BaHus, aHATM3UPOBATh MOJIYY€HHbIE PE3YJIbTAThI U JIeJIaTh BBIBOIBI,

YMEHHUE YYacTBOBaTh B y4eOHO-MCCIIEOBATENILCKOM paboTe Mo OWOJIOTHH, SKOJOTHU H
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4HBIX OOIECTB, M MYOJHMYHO IPEACTaBIATh
MOJIyYEHHBIE PE3YJIbTAThl HA YIEHUYECKUX KOH(EPEHIUX;

YMEHHE OIICHUBATh 3TUYECKUE ACTIEKThl COBPEMEHHBIX HCCIEA0BaHUN B 00JacTh OHOJIOTHU
U MEIUIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OILIOJOTBOPEHHE, HANpaBIIEHHOE H3MEHEHHE
FeHOMa U CO3/1aHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BHIOOP Oyayiei npodeccuoHaIbHOM NesITeTbHOCTH B
obnactu OHMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35HCTBA, MUILIEBON
IPOMBIIIJICHHOCTH, YTITYOJISTh MO3HABATEIbHBII HHTEPEC, HAIIPABIICHHBII HA 0CO3HAHHBII BEIOOD
COOTBETCTBYIOIIEH MpodecCHi U NPOAOIKEHHE OMOIOrHYeCKOro 00pa3oBaHUs B OPraHU3aIMIX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.

11 kiaace

[TpenmMeTHBIC pe3yabTaThl OCBOCHUS yueOHoro nmpenamera "buonorus" B 11 kitacce TOIDKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME ECTECTBEHHBIX HAYK, B
(bOopMUPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
NOPUPOIBI U PEIICHUH HKOJOTHYECKUX MPOOJIEeM YeIOBEYECTBA, @ TAKXKE B PEIICHHH BOIPOCOB
paloHaIbLHOTO MPUPOIONIONH30BaHMS, U B (HOPMUPOBAHUN IICHHOCTHOT'O OTHOILIEHUS K IPUPOJIE,
o0LIECTBY, YENIOBEKY, O BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH,

YMEHME BIAJE€Th CUCTEMON OMOJOIMYECKHMX 3HAHHUI, KOTOpas BKJIIOYAET OMNPEICIICHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralouMX OWOIIOTUYECKUX TEPMUHOB U TOHATHHA (BHI,
sKocucreMa, Ouocdepa), Ouonormyeckue Teopun (dBodronnoHHas Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomonuu), yueHus (A.H. CeBeprioBa -0 MyTsSX M HampaBICHHSX
sBommoiuu, B.M. Bepuanckoro - o 6uocdepe), 3akonbl (reHeTudeckoro paBHosecus 1. Xapau u
B. Baiinbepra, 3apoapimeBoro cxoacta K.M. bapa), mpaBuna (Munumyma FO. Jlubuxa,
HKOJIOTMYECKOM MUpaMubl 3HEprun ), runoressl (runotesa "mMupa PHK" V. T'unbepra);

YMEHHE BJaJeTh OCHOBHBIMH METOJAAaMH HAyYHOTO TO3HAHHS, HCHOJIb3YEeMBbIMH B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (ONMHUCaHHUE, H3MEpEHHE,
HaOJr0IeHNe, YKCIIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMOTIEHHBIX M3MEHEHHH B
PUPOJIE;

YMEHHUE BBIJENATh CYIIECTBEHHbIE IPHU3HAKU: BHJIOB, OHOIE€OIIEHO30B, SKOCHCTEM H
Oounoctepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO U Pa3pbIBAIOLIET0 €CTECTBEHHOro 0TOopa,
AIITOMATPUIECKOTO ¥ CUMIATPUYECKOTO BU000pa30BaHUsl, BIUSHUS JIBIKYIIUX CHII DBOJIOIUU
Ha reHO(OH] MONYJSIUHU, NPUCIOCOOIEHHOCTH OPraHU3MOB K cpeie OOUTaHus, YyepeloBaHUsS
HaIrpaBJIEHUH 3BOJIIOLINHU, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE yCTaHaBIMBATh B3aUMOCBSI3U MEXKy IIPOLECCaMH IBOJIIOLIMH, ABHXKYILIUMU CUIIAMU
AHTPONIOTEHE3a, KOMIIOHEHTAMH PAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOONEHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTIMYUTEIHBIC TIPU3HAKH KUBBIX CUCTEM, IPUCTIOCOOIEHHOCTh BHIOB K
cpene obuTaHWs, aOMOTHYECKUX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aWMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B IKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIO0JIb30BATh COOTBETCTBYIOIINE apTryMEHThI, OMOJOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBA POJICTBA OPTaHW3MOB pa3HBIX CHUCTEMATUYECKUX TPYIIIL,
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B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAaHHWsS, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMs] MHOT0o00pa3us BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOJIBI U
4eJI0BEUECTBA;

YMEHHE peliaTh OUOJIOrHYecKre 3a7auu, BbIABIATH IPUYUHHO-CIIEICTBEHHBIE CBA3H MEXKIY
UCCIIETYEeMbIMH OMOJIOTHYECKUMHU TPOLIECCAMU U SIBICHUSMH, JI€IaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHME BBINNOJIHATH JIA0OpATOpPHBIE U MpaKTUYECKUE paboThl, cOOM0AaTh IpaBWia MpPU
paboTe ¢ yueOHBIM U JJA0OPaTOPHBIM 000PYI0BAHHEM;

YMEHHUE BBIABUTaTh THIIOTE3bl, IPOBEPSITh HUX OKCIEPUMEHTAIBHBIMU CPEICTBAMH,
dbopMynupys 1eib UCcCeI0BaHus, aHAIM3UPOBATh MOJIYY€HHbIE PE3YNIbTAThI U JIeJIaTh BBIBOIBI,

YMEHHUE YYacTBOBaTh B y4eOHO-MCCIIEOBATENILCKOM paboTe Mo OWOJIOTHH, SKOJOTHU H
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOLIECTB, M MYOJUYHO IMPEACTABIATH
MOJIy4YECHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHE OIICHUBATh THUIIOTE3bl W TEOPUU O MPOUCXOKIACHUU IKU3HHU, YEJIOBEKa H
YeJOBEYECKHX pPac, O MPHYMHAX, MOCIEIACTBUAX M CIIOCO0AaX MNPEIOTBPALICHUS TII00aTbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHE OCYIIECTBIISITH OCO3HAHHBINA BRIOOP OyayIIeH mpoecCHOHANBHON ACSITEILHOCTH B
o0nacTu OMOJOTUH, SKOJIOTHH, TPUPOIOTIOIH30BAHUS, METUIIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHUH,
BETEPUHAPHUH, CEIIbCKOTO XO3SHCTBA, MUIIEBOI MPOMBIIIICHHOCTH, YITyOIATh MO3HABATEIbHBIN
WHTEpEeC, HAMpPaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MPOdECCHH U MPOI0KEHUE
OMOJIOTHYECKOr0 00pa3oBaHUsI B OPraHMU3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
obOpazoBaHwUs.

3. TEMATUYECKOE INTAHUPOBAHHWE YYEBHOI'O TIPEAMETA «BHOJIOT'HS1»
(YIJIYBJIEHHBIM YPOBEHD)

10 KJIACC
Ne Tema pa3zaeina Koua-Bo DJIeKTPOHHBIE pecypchl
4acoB
1 buonorus xak Hayka. 1 https://resh.edu.ru/subject/5/10/
2 JKuBble crcTEeMBI M X M3YyYCHHE. 2 https://resh.edu.ru/subject/5/10/
3 buonorus kierku. 2 https://resh.edu.ru/subject/5/10/
4 XuMHUECKasi OpraHu3aryst KICTKH. 10  |https://resh.edu.ru/subject/5/10/
5 Ctpoenue U pyHKIIMU KIICTKH. 8 https://resh.edu.ru/subject/5/10/
6 OOMeH BeIIeCTB U IpeBpalcHIe 9 https://resh.edu.ru/subject/5/10/
SHEPTUH B KIIETKE.
7 HacnencrBennas undopmarus u 9 https://resh.edu.ru/subject/5/10/
peanu3anus e€ B KIETKeE.
8 JKn3HEHHBII UK KJICTKH. 6 https://resh.edu.ru/subject/5/10/
9 CrpoeHre U PYHKIIUH OPraHU3MOB. 17  |https://resh.edu.ru/subject/5/10/
10 | Pa3MHOXEHHUE U pa3BUTHE OPraHU3MOB. 8 https://resh.edu.ru/subject/5/10/
11 I'enetuka - Hayka O HACIEACTBEHHOCTH 2 https://resh.edu.ru/subject/5/10/
Y U3MEHYMBOCTH OPTaHU3MOB.
12 3aKOHOMEPHOCTH HACTIEACTBEHHOCTH. 10 https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH H3MEHYHUBOCTH. 6 https://resh.edu.ru/subject/5/10/
14 I'eHeTrKa YeIOBEKa. 3 https://resh.edu.ru/subject/5/10/
15 Cenexius OpraHU3MOB. 4 https://resh.edu.ru/subject/5/10/
16 broTeXHONMOTHS U CHHTETHYECKAsT 4 https://resh.edu.ru/subject/5/10/
Ouosorusi.
17 PesepBHOE Bpemst 1
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Hroro: ‘ 102
11 KIIACC
Ne Tema pa3jgesa Kou-Bo JIeKTPOHHBbIE pecypchbl
4acoB
1 3apoIeHUE U Pa3BUTHE 4 https://resh.edu.ru/subject/5/11/
9BOJIFOLIMOHHBIX TPEICTABICHUN B
Ouooruu.
2 MHUKPO3IBOJTIOIHS U €€ Pe3yJIbTaThl. 14 https://resh.edu.ru/subject/5/11/
3 Makpo3BoTIONHs U €€ Pe3yIbTaThI. 6 https://resh.edu.ru/subject/5/11/
4 [TporcxoKaeHNE U Pa3BUTHE KU3HU Ha 15 https://resh.edu.ru/subject/5/11/
3emJe.
5 [TporcxoKaeHHE YeIOBEKA - 10 https://resh.edu.ru/subject/5/11/
AQHTPOIIOTE€HES.
6 DKOJIOTHs - HayKa O 3 https://resh.edu.ru/subject/5/11/
B3aUMOOTHOIIEHHSX OPIraHU3MOB H
HaIOPraHU3MEHHBIX CHCTEM C
OKPYKarOIEeH CPesIon.
7 OpraHu3mbl ¥ cpejia OOUTaHHS. 9 https://resh.edu.ru/subject/5/11/
8 DKOJIOTHS BUIOB U MOMYJISIINH. 9 https://resh.edu.ru/subject/5/11/
9 DKOJIOTHS COO0IIECTB. DKOJIOTUICCKUE 12 https://resh.edu.ru/subject/5/11/
CHCTEMBI.
10 Bbuocdepa - rimobanpHast 5KocHCTEMA. 6 https://resh.edu.ru/subject/5/11/
11 YetoBeK 1 OKPY)KaIoIas cpe/a. 6 https://resh.edu.ru/subject/5/11/
12 PezepBHOE BpeMms 8
HTroro: 102
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