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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma o yue6HOMY TipenmeTy "buonorus" (nanee - OMOIOTHs) Ha YPOBHE CPEIHETO
obmero obpazoBaHus pa3paborana Ha ocHOBe DenepanbHOro 3akoHa OoT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepamnmn», ®I'OC COO, Konnenuuu mnpenogaBaHus
yuebHoro npeamMera «buonorus» u OCHOBHBIX IMOJIOKEHHH (enepanbHOil pabouelt mporpaMMel
BOCTIUTaHHUS.

VYuebnwnii npeamer «buonorus» yrayonénnoro ypoBHs m3ydenust (10—11 kmaccer)
SBIISIETCS. OJJHUM M3 KOMIIOHEHTOB IMpeIMETHON 00macTi «EcTecTBeHHO-HAy4YHBIE MPEIMETHD.
Cornacao mnonoxenussMm OI'OC COO mnpodunbHble y4deOHbIE MpeIMEThl, H3y4daeMble Ha
yIIIyOJI€HHOM ypOBHE, SIBISIOTCS criocoOoM nuddepeHnuanui o0ydeHusl Ha YPOBHE CPEIHETO
obmero oOpa3oBaHUS M TPHU3BAHBI 00CCIICYHTHh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIINM,
CpeIHUM OOIIUM, CpPeIHUM MPOQPECCHOHANBHBIM U BBICHIMM oOpa3zoBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX YYEOHBIX NMPEAMETOB JOJIKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa30BaTeNbHBIX, BOCIIMUTATEIFHBIX W PA3BUBAIOIIMX 3aJ]la4, CBS3aHHBIX C MPOQOpPHEHTAIHEH
0o0y4Jaromuxcsi U CTUMYJUPOBAHHEM HHTEpeca K KOHKPETHOW 00JIacTH HAy4yHOTO 3HaHUf,
CBS3aHHOTO C OWOJIOTHEH, MEIUIIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIOPTOM WA BOCHHBIM
JICTIOM.

[Iporpamma no yue6Homy npeamety "buonorusa" ma€t npeacraBieHue o LETU U 3a7adax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriiyoJ€HHOM ypOBHE, ONpeeNsieT 00s3aTeabHoe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKaHHEe, €r0 CTPYKTypHpOBaHHE IO pas3feliaM M TeMmaw,
pacrmpeneseHue o KiaccaM, peKOMEHIYeT MOC/Ie0BaTeIbHOCTh U3yUeHHsI y4eOHOro MaTepuasia
C y4€TOM MEXNpPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOro mporecca,
BO3PACTHBIX OCOOCGHHOCTEH oOydaromuxcs. B mporpamMmMe mo OMONOTHU peaqn30BaH MPUHITUII
MPEEMCTBEHHOCTH C HW3Y4YCHHEeM OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUf,
Omaromapst 4YeMy MPOCMATPUBACTCS  HAMPABICHHOCTh HAa  TOCJIEAYIONIee  pa3BHTHE
OMOJIOTUYECKNX 3HAHWKA, OPHUCHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, HKOJOTHIECKOTO MBIIUICHUS, TPEACTABICHUNA O 3A0pPOBOM 00pas3e KU3HH, Ha
BOCITUTAHHWE OEPEKHOTO OTHOIICHHUS K OKpYyXalomeld NpupoaHou cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenMera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO K MiIaHUPYEeMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U IPEIMETHBIM
pesynbTaraM oOydeHHss W B (OPMHUPOBAHMH OCHOBHBIX BHJIOB Y4YeOHO-ITO3HABATEIHHOM
JEATETLHOCTH OOYYaIOIUXCS 0 OCBOCHHUIO COJIEpXKAHUs OMOJOTHYECKOro 0Opa3oBaHHUS Ha
YpOBHE CpeHero ob1ero oopazoBaHusl.

VYueOublit npeamer «buonorus» Ha ypoBHE cpeaHero o0Iiero o0pa3oBaHHs 3aBepIIaET
Onosornyeckoe 0Opa3oBaHME B IIKOJE U OPUEHTHPOBAH HA PACHIMPEHHUE W YTIIyOJeHHE 3HAHHUN
0o0ydJaromuxcsi O JKHBOW TPHUPOJAE, OCHOBAX MOJICKYJSIPHOM U KJICTOYHOW OHOJIOTHH,
SMOPUOJIOTUH U OUOJIOTUU PA3BUTHUS, TEHETUKU, CEIEKIUH, OMOTEXHOJIOTHH, IBOJIIOLIHUOHHOTO
YYEHUS U IKOJIOTHUH.

Nzydenune yuebHOTO npenmeta «buonorus» Ha yriyOIeHHOM YPOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY OOY4YaloIIMXCsl K TOCIEIYIOMIEMY MOJy4eHHI0 OHMOJIOrMYecKoro oOpa3oBaHHUS B
By3ax M OpraHM3alysaxX cpeAHero npodeccuoHaabHoro oopasoBanus. OCHOBY €ro CoJep:KaHus
COCTaBIISIET CHUCTEMa OMOJNOTUYECKUX 3HAHUHM, MONYYCHHBIX MPU H3YYECHUH OOYYarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX pa3esioB OHOJIOrMM Ha YPOBHE OCHOBHOTO OOIMIETO
obpazoBanus, B 10—11 knaccax 3T 3HaHUA MMOJIYYalOT pa3BUTHE. TakK, paCUIUPEHBI U YTITyOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, KMBOTHBIX, rpubax, OaKTepusx, OpraHU3Me 4YelOBeKa,
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COOTBETCTBYIOIIUMH 3HAHUSAMH, TIOJTYYSHHBIMU O0YUYaIOMIMMUCS NPU U3YUYEeHUH (U3UKHU, XUMHH,
reorpaduu 1 MaTEMaTHKH.

CrpykTypa mporpamMmbl 1Mo ydeOHOMy mpeamery "buonorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIM MOAXOABI K W3ydeHHI0 Ouonoruu. CorjacHO UM, H3ydaroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS )KMBBIX CHUCTEM Pa3HOI'O YPOBHS OpPraHU3ALNH,
IBOJIIOIMHM OPTraHMYECKOT0 MHpa Ha 3emiie, COXpaHEHHs OWOJIOTHYECKOTO pa3sHOOOpasus
miaHeTel. Tak, B 10 Kimacce M3y4arOTCs OCHOBBI MOJICKYJSIPHOM M KJIETOYHON OHWOJIOTHH,
AMOPUOJIOTUU U OUOJIIOTHH PAa3BUTHUS, TEHETHUKU U CENEKLINH, OMOTEXHOIOTUN U CUHTETUYECKOU
OMOJIOTHH, aKTyaIH3UPYIOTCS 3HAaHUS OOydYaloOImUXCs MO OOTaHWKE, 300JOTHH, aHATOMHH,
¢dbusnonorun yenoseka. B 11 kiacce m3ydaroTcs 3BOJIIOIMOHHOE YUYE€HHE, OCHOBBI SKOJIOTHH U
y4yeHue o buocdepe.

VYueOubiii npeamer «buonorus» mpu3zBaH 00eCeYUTh OCBOCHHE OO0YYAIOUTUMUCS
OMOJIOTHYECKUX TEOpUA M 3aKOHOB, HJEH, NPUHIMIIOB W MpPaBHUJ, JIEKALMX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOH KAapTHHBI MHpa, 3HaHUH O CTPOEHUHM, MHOTO00pasuu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALWU, OHOLEH03a, IKOCHCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTH)KCHHSX, COBPEMEHHBIX HCCIIEJJOBAHUSX B OMOJOTWU, MPUKIATHBIX ACIEKTax
Ouosornyeckux 3HaHUM. s pa3BUTHS W MOAJepkKaHUS MHTepeca 00ydyaromuxcs K OHOJIOTHU
Hapsily CO 3HAUUTENIBbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaja B COJEPKaHUU MPOrpamMMbl 1O
OMOJIOTHH TIPETyCMOTPEHO 3HAKOMCTBO C HMCTOPHUEHW CTAHOBJICHHMSI M PA3BUTHUs TOW WIJIM WHOU
o0nacTu OMONOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE BAXKHEHIIMX
OMOJIOTUYECKHX U KOJOTUIECKUX MPOOIIEM.

Henb nzydenus: yueOHoro npeamera «buonorus» Ha yriayOlI€HHOM ypOBHE — OBJIAJICHHE
0o0y4JalImUMHUCA 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBLHOM OpraHu3allii >KUBBIX CHCTEM
pa3HOro paHra M MpHOOpeTeHrne YMEHHUI HCIONb30BaTh 3T 3HAHUS B (POPMHUPOBAHUHN HHTEpEca
K OnpeaenéHHoN 00iacTi MpoPeCcCHOHATBHON NEATEIHbHOCTH, CBI3aHHONW ¢ OMOJOTHEH, W K
BBIOOPY yUEOHOTO 3aBelICHHs IS TIPOIOIDKEHHS OHOJIOTHIECKOTO 00pa30BaHHS.

Joctrxenue 1enu u3ydeHust yuebHoro npenmera «buonorus» Ha yriyOJI€HHOM YpOBHE
o0ecreuynBaeTcs peleHueM CIEeIYIOMUX 3a1ay:

OCBOCHHME OOYyYalOIMIMMHUCS  CHCTEMBbl  OMOJIOTMYECKUX 3HAHMH: 00  OCHOBHBIX
OMOJOTrMYECKUX TEOPHsX, KOHIEMNIMSIX, TMIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUiax,
COCTaBIISIIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI0 KApTUHY MHpa; O CTPOCHHUHU,
MHOT000pPa3uH U OCOOEHHOCTAX OMOJOTHYECKUX CHCTEM (KJIETKA, OPTaHW3M, MOMYISALus, BHUI,
ouoreoneHno3, Ouocdepa); 0 BBIJAIOMUXCS OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHHUIX B
OuoJIoruu;

O3HAKOMJICHHE  OOydYarommMxcsi €  METOAaMHM  TO3HAHMS  JKMBOM  MPUPOABL:
UCCIIEIOBATENLCKUMU METOAAMH OMOJIOTHYECKUX HAYK (MOJEKYJISIPHOW M KIETOYHOW OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTUN PA3BUTHS, TCHETUKU M CEJIEKINHU, OMOTEXHOJIOTHH U CHHTETHYECKOU
OMOJOrMM, TaJEOHTOJOTMM, DSKOJOTMH); METOJAaMH  CaMOCTOSITEJIBHOTO  IMPOBEJIEHUS
OMOJIOTMUECKUX WCCIIEIOBaHUA B JabopaTopun W B Tpupone (HaOIIoJeHUEe, H3MEpPEHHE,
9KCIIEPUMEHT, MOJIEJIUPOBAHUE);

OBJIaJiIcHUE OOYyYalOIUMHUCS YMEHHSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIH3UPOBATh U
UCTIOJIb30BaTh OMOJIOTUYECKYI0 HH(OPMAIIHIO; TIOJIB30BATHCS OMOIOrMYECKONH TEPMUHOJIOTHEN U
CUMBOJIUKOM; yCTaHaBIMBaTh CBSA3b MEXKIY pa3BUTUEM OHMOJOTMM U  COLMAIBHO-
SKOHOMHMYECKHMH M SKOJIOTMYECKMMH MpoOJieMaMy YeJOBEYECTBA; OLEHUBATH IOCIE/ICTBUS
CBOCH [EATENBHOCTH IO OTHOLIEHUIO K OKpPYXKarollel MPUPOIHON cpene, COOCTBEHHOMY
3I0POBBI0O W 3I0POBBIO0  OKPYXKAIOIIUX JIIO/ICH; OOOCHOBBIBAaTH H  COOMIOAATH MeEphI
NpOQUIAKTUKN WHPEKITMOHHBIX 3a00JI€BaHUH, TIpaBWIIa MMOBEICHUS B MPHUPOJE M OOECIICUCHHUS
0e30MacHOCTH COOCTBEHHOM JKHU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYaLUSX MPUPOTHOrO U
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pa3BuTHE y 00y4aromuXcs WHTEIUIEKTyalbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B Ipolecce
3HaKOMCTBA C BBLIAIONIMMHCS OTKPBITHSAMH W COBPEMEHHBIMH HCCIICIOBAaHUSMH B OHOJIOTHH,
pelaeMbpIMu €10 Mpo0JieMaMy, METOAOJOTHe OHOJIOrHYecKOro HMCCIEAOBAHUS, MPOBEACHUS
9KCIIEPUMEHTANBHBIX HCCICIOBAaHUM, pEIIeHUs OUONOTHYECKUX 3a7ad, MOAETUPOBaHUS
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTaHHE y OOyYaIOMIMXCsl IIEHHOCTHOTO OTHOUICHHUSI K JKMBOM MPUPOJAE B IEJIOM H K
OTHENbHBIM €€ O00beKTaM U SBJICHHUSIM; (OPMHUPOBAHUE DSKOJOTHYECKOW, TE€HETHYECKOU
IrPaMOTHOCTH, OOIIEeH KyJIbTYphl MOBEACHHS B MPUPOJE; WHTETpalll €CTECTBEHHO-HAy4HBIX
3HAHUI;

npruoOpeTeHne 00y4YaroImUMHUC] KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOIONOIB30BAHUN
(cobOmroneHne TpaBUJl TIOBEJEHUS B TIPUPOJE, OXpPaHbl BHUIOB, AIKOCHUCTEM, OHOCGhEpHI),
COXpPAaHEHUHU COOCTBEHHOTO 370POBBS M 3O0POBBS OKPYKAIOLIUX JIOACH (COONMIOIeHuss Mep
npodunakTuku  3a0oneBaHul, oOecriedyeHre  OE30MACHOCTH  KU3HENCATCIHLHOCTH B
Ype3BBIYAHBIX CHUTYalUAX MPUPOIHOTO U TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE MCITOJb30BAHHS
OMOJIOTMUECKUX 3HAHUH M YMEHHI B TIOBCETHEBHOM JKU3HU;

CO3MaHME YCJOBHMM i OCO3HAHHOTO BbIOOpa OOYy4YaIOUUMUCS WHIUBUAYaJIbHOU
00pa3oBaTeNIbHOW  TPACKTOPHH, CIOCOOCTBYIOUICH MOCIEIyIOmEMY HpoQecCHOHATLHOMY
CaMOOTIPE/ICIICHNIO, B COOTBETCTBUM C WHAWBUIAYAIbHBIMH HMHTEPECAaMH H TOTPEOHOCTSIMHU
peruoHa.

OOmiee 4yuClO YacoB, OTBEACHHBIX Ha M3y4YeHHWE OHONOTMU Ha YriayOJeHHOM YpOBHE
cpenHero obmero obpaszoBanusi, coctaBisier 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 kmacce — 102 gaca (3 gaca B HEeINIO).

OTb6op oOpraHu3alMOHHBIX (OpPM, METOJOB H CPEACTB OOydYeHHs  OHOJIOTHH
OCYIIECTBIISIETCS ¢ YUYETOM CHEHU(PHUKU €r0 COJEp’KaHUs M HANpPaBIEHHOCTH HA MPOAOKEHHE
OMOJIOTMYECKOT0 00pa30oBaHMs B OPraHU3ALMUAX CPETHEr0 MPOPECCHOHATIBLHOIO U BBICIIETO
oOpasoBaHusl.

OO0s13aTeNIbHBIM yCJIOBHEM MPU OOYYEHUH OMOJIOTUM Ha YIIyOJIEHHOM ypPOBHE SIBIISICTCS
MpoBeJcHNE Ja0OpaTOPHBIX W MpakTUYecKuX pabor. Takke ydactue OOydYalOIIUXCS B
BHITIOJTHCHHH TMPOCKTHBIX M Y4eOHO-HCCIEAOBATEIbCKUX padoT, TeMaTHKa KOTOPBIX
OTIpeNeNIIeTCS YUYHTEJIeM Ha OCHOBE HMEIOMIMXCS MaTepHAIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOJIHBIX YCIOBUH.

COJEPKAHUE OBYYEHUA
10 KJIACC

ConmepxaHue TPOTPaMMBI,  BBIACICHHOE KYpPCUBOM, HE BXOAHT B  MPOBEPKY
rocyaapcTBeHHOM uToroBoi arrecramuu (I'MA).

Tema 1. Buosorusi Kak Hayka

CoBpeMeHnHast OMoOTHsI — KOMIUIEKCHass Hayka. KparTkas ucTtopusi pa3BUTHSI OHOJIOTHH.
buonorndeckne Haykd W W3ydaemble UMH TpoOieMbl. DyHAaMeHTalbHBIC, MPHUKIAIHBIE U
IIOUCKOBBIE HAYYHBIE UCCIICAOBAHMS B OMOJIOTHH.

3HayeHue OHOJOTMM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHbI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouonoruei. 3HaueHHEe OHOJIOTMHM B MPAKTHYECKOU
NeSITETIHHOCTH ~ YeJOBEKa: MEIUIIMHE, CEeIbCKOM XO3SIMCTBE, MPOMBIIUICHHOCTH, OXpaHe
HIPUPOIBI.

JdemoHcTpaunu
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[optpetsi: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apseii, I'.
Mengens, B. WU. Bepnanckumii, U. II. [TaBnos, WM. WM. MeunukoB, H. M. Basunos, H. B.
Tumodees-Pecosckuii, [Ixk. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnunpel u cxembl: «CBsI3b OMONOTUU C APYTMMU HaykaMm», «CHucreMa OMOJIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctemsbl Kak mpeaMer uyueHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IUHCTBO
XUMUYECKOTO COCTaBa, JHUCKPETHOCTh M LEJIOCTHOCTb, CJIOKHOCTh M YIOPSAIOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPTraHM3alus, CaMOBOCIPOMU3BEJCHUE, Pa3IpPakKUMOCTb,
U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3allid >KUBBIX CHUCTEM: MOJEKYJAPHBIA, KIETOYHbIA, TKAHEBBIM,
OpraHU3MEHHBIH, MOMYJIALIMOHHO-BUJOBOM, 3KOCHUCTEMHBIN (OMOTeOIIeHOTHYECKHIA ),
o6uocdepusbiii. IIporeccsl, MpoucXoasmue B KUBBIX cucTteMax. OCHOBHbBIC NMPU3HAKU >KUBOTO.
Kuznp kak ¢opma cymectBoBaHusi MaTepun. Hayku, usyvaromniye KuBble CHCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHHU3aLUN.

W3ydeHnue xuBbIX cUCTeM. MeToapl Ouonornyeckoil Hayku. Habmiomenue, msmepeHue,
DKCIEPUMEHT, CHUCTEMaru3auus, MeraaHanu3. [loHsTHE O 3aBUCHMOW M HE3aBUCHUMOMN
nepemeHHo. IlmanmpoBanme skcnepumenta. [locraHoBka W mpoBepka rumote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ JocTOBepHOCTh. Pazopoc B Oroiornueckux naHHbIX. OleHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yiabTaToB. [IpHUMHBI MCKaKEHUS PE3yIbTAaTOB SKCIEPUMEHTA.
[ToHsiTHE CTATHCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuupel u cxembl: «OCHOBHbIE TpPU3HAKU KHU3HU», «bUOIOTHYECKHUE CHUCTEMBD»,
«CBolicTBa KUBOM MaTepun», « Y pOBHH OPraHU3ALMU KUBOU NMPUPOIb», « CTpOEHHE )KUBOTHOM
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTEeMBl OpPraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreonienosy, «buochepar, «MeToIbl U3yUECHHS )KUBOU MPUPOIBD.

O6opynoBanue: 1abopaTopHoe 000pyAO0BaHUE IS MPOBEACHUS HAOMIOACHUH, N3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTuueckas padora «/crnonap30BaHHe pa3TUYHBIX METOJOB MPU U3YUEHUU >KUBBIX
CUCTEM.

Tema 3. buosorust KieTku

Knetka — cTpykTypHO-GyHKIIMOHATbHAS €IWHUIIA XUBOTO. VICTOPUS OTKPBITHS KJIETKH.
Pabotel P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHOW KJIETOYHOU TEOpUH.

MeTtoapl MOJIEKYJSIPHOM W KJIETOYHOH OWOJOTHMU: MHUKPOCKOMNUsS, XpomaTtorpadmus,
anekTpodope3, METOJ MEYEeHBIX aToMoB, auddepeHManbHOE  LEHTpU]yrHpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue ukcuposanHvix Kiemox. DIEKTPOHHAS MUKPOCKOIIHSL.
Koungoxanvnasa muxpockonus. Bumanvnoe (npuscusnennoe) usyuenue Kiemox.

JdemoHcTpaunu

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

Tabmumpl 1 cxembl: «CBETOBOW MHKPOCKOI», «NEKTPOHHBIH MHKpOockom», «Hcropus
Pa3BUTHUSL METOJ0OB MUKPOCKOITUIY.

O6opyoBaHME: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaThl PACTUTENbHBIX, dUBOTHBIX U
OaKTepUaIbHBIX KIETOK.

IIpakTHyeckas padora «/3ydyeHHe METOAOB KJIETOYHON Ouonoruu (xpomartorpadus,
anekTpodopes, tudpdepenuansHoe neHTpudyruposanue, [ILP)».

Tema 4. Xumudeckasi OpraHu3anus KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKpPOdJIEMEHThl. Boga u €€ posnb

[OKYMEHEAKANPACTBRPHIEIDH, NOPRIBEHTA, yYaCTUE B CTPYKTYPUPOBAHHUU KIIETKH, TEIJIOPETYIISIIUH.
e\ i RIS %?é‘?ﬁff“hﬁoﬁnonomqecmi;?{?sﬁ.l?@inb KEPHOHOE- WA HATHOR B 1R FRe 02428
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Opranuueckue BellecTBa KIETKU. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenmkoBoW Mosekynbl. IlepBudnas ctpykrypa Oenka, MenTHAHAS
CBs3b. BTOpuyHas, TpeTwuHas, 4deTBepTUYHas CTPYKTyphl. JleHaTtyparus. CBoicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornyeckue GyHKIN 0enKoB. /IpuoHusl.

VYrneBoasl. MoHOCaxapuabl, AUCAXAPHUIbI, OJIUIOCaXxapuibl M Toiucaxapuabl. OOmmii
IUIaH CTpPOeHuss U (U3MKO-XMMHMYECKHE CBOMICTBa YyriieBoAoB. buonoruueckue QyHkuun
YIJIEBOJIOB.

Jlunune!. I'unpodunsHO-rUAPOPOOHBIE  CBOWCTBA. Knaccubukanus  aumumaos.
Tpurnuuepunasl, GochoaunuIbl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuuu aunuaos. OOmme
CBOWCTBAa OHMOJOTMYECKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK n PHK. Crtpoenune HyxienHoBbIX KnciaoT. HykneoTunsl.
[punnun kommiementapaoctu. IIpaBuno Yapragda. Crpykrypa JAHK — nBoiinas crupaib.
Mecronaxoxaenune u ononorndeckre pynkmmn JHK. Buast PHK. ®@ynkuun PHK B kinetke.

Ctpoenne mosekyiasl AT®. Makposprudyeckue cBa3u B moiiekysne AT®. buosornyeckue
byakmun  AT®. BoccTaHoBNeHHBIE TEPEHOCUMKH, UX GYHKIUU B KIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas OuWojorus: OMOXMMHYECKHE W OMOo(dH3WYecKkne HCCleOBaHUS COCTaBa M
MPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Moderuposanue cmpykmypsl u @QyHKYui
Ouomonexyn u ux Kkomniekcos. Komnvromepuwiii ouzatin u opeanuieckuil cunmes OUOMONEKYN U
UX HeNnPUPOOHBIX AHANO208.

JdemoHcTpaunu

[Hoptpertsri: JI. [Toaunr, Jx. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankinun, @. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesieHMe XUMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEY,
«PacmnpeneneHne XuMUYECKHUX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuner u cxembl: «llepuonuyeckas Tabmua XUMHUYECKHUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B coctaBe opraHusmMoB», «CTpoeHHE MOJEKYJbl OeKay,
«CTpykTypbl OenKoBOW MoJeKynb», «CTpoeHHEe MOJIEKYJT YIiieBoAoB», «CTpoeHue MOJEKYIl
TunuaoBy, «HykienHoBbie KUCIOTB», «CTpoeHrue MoJieKyJibl ATDy.

O6opynoBaHue: XuMUYecKas Iocy1a U 000pyIOBaHUE.

JlaGopaTopnasi paboTa «O0HapyXeHHE OEITKOB C TIOMOIIIbIO KAY€CTBEHHBIX PEAKITHIN.

JlabopaTopnas paGora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEJICHHBIX U3 KIETOK
Pa3JINYHBIX OPTaHU3MOBY.

Tema S. Ctpoenune u GyHKIMH KICTKH

Tumel KIETOK: dyKapHOTHUECKass M IMpokapuoTuyeckas. CTpyKTypHO-(YHKIMOHAJIbHBIE
00pa3oBaHus KIETKH.

CrpoeHue TMpPOKAPUOTHYECKOW KIeTkW. Kierouynas crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CTpOCHUS TeTepOoTPOoPHOM M aBTOTPO(DHON MPOKAPHUOTUUYECKHX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3aX.

Crpoenre n (yHKIIMOHHUPOBAHUE DYKAPHOTHUECKOW KIeTKH. [Inmazmaruyeckas meMOpaHa
(mna3manemma). Crpykrypa IuUta3mMaTHueckod MemOpaHbl. TpaHCHOpPT BELIECTB uepe3
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbBIN (muddysus, obmeru€énnas auddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts MeMOpanbl. Pabota
HATPUI-KaJIMeBOro Hacoca. DHAOUTO3: MUHOIUTO3, (paronuro3. Dx30nuto3. Kietoynas cTeHka.
Crpykrypa 1 (yHKIIMH KJIETOYHOW CTEHKH PacTeHUi, TpHOOB.

[Muromasma. I{uro3zonb. Ilutockener. JIBmwkeHue muToriazmbl. OpraHouwibl KIETKH.

[OKYMEHDHIOMRM O BATPHBHO/OPIAKBIILI KISTKU: dHaomIa3Matudeckas cetb (DIIC), amnmapar [onbmxw,
MYHVLIMEASBHOR RIPVHETHOFQOBIERBPAFO 1. BianvocsakiiozbHélieMmOpraniset CoptarOFREBE RARPRYT 02428

YYPEXXAEHUE * HOBOB’ACPOFAHC& CPEAHAA EOBPA3OBATEJIbHAS (MSK)
LLIKOJIA", EropoBa BaneHTvHa MaBnosHa, vpekTop




CrpoeHue TrpaHyJSIpPHOTO peTHKyIyMa. Mexanusm nanpasnenus 6enxkos ¢ OIIIC. Cunres
pactBopuMbix  OenmkoB. CuHTE3  KiIeTOuHBIX  MeMmOpaH. [maakwii  (arpaHyssipHBIN)
SHJOTUIa3MaTHICCKU peTUKyIyM. CekpetopHas ¢yHKums ammaparta ['onsmku. Moougukayus
benxog 6 annapame I onvoxcu. Copmupoexa benkoe 6 annapame I onv0dcu. TpaHCHIOPT BELIECTB
B KJIeTKe. Bakyonu pacturenbHbiX KieTok. Kiierounsiii cok. Typrop.

[losnyaBTOHOMHBIE OpraHoMbl KJIETKH: MUTOXOHIPHM, IUIACTUABL. [Ipoucxoocoenue
mumoxonoputt u naacmuod. Cumoduocenes (K.C. Mepeosckosckuti, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHIpUH W macTui. IlepBUuHBIE, BTOPUYHBIE M CJOXHbBIE IJIACTUIBI
(OTOCHHTE3UPYIOIIUX JYKApUOT. XJIOPOIUIACTBHI, XPOMOIUIACTHI, JIEHKOMJIACTBI ~ BBICHIMX
pacTeHuM.

HememOpannble opranousasl kiaetkn CTpoeHHe M (YHKIHMH HEMEMOpaHHBIX OpraHOUIOB
KIeTku. Pubocombl.  Ilpomesicymounvie  gunamenmol. MuxpodunameHTsl. Axmunogvle
Mukpogunamenmol. MPpIILIEUHbIE KICTKU. AKMUHOBble KOMHOHEHMbl HEeMbIUEYHbIX KIeMmOK.
MuxkpotpyOouku. Knetounsii neHtp. CTpoeHHE U JBUKEHUE JKIYTUKOB M PECHHYEK.
MukpoTpy6ouku nutoriasMsl. LlenTpuons. beaku, accoyuuposannuvle ¢ Mukpoguiamenmamu u
Mukpompybouxamu. Momopnvie benxu.

SAnpo. Obonouka Aapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHUE W (DYHKIUH.
Snepublii 6enkoBbId MaTpuKC. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. Belku XpoMaTHHa — TMCTOHBL. JJunamuxa s0epHoll
06010uKU 8 MUumo3se. HoepHulii mpancnopm.

Knerounsle  BkmoueHus.  CpaBHUTENbHAs  XapaKTEPUCTHKA  KJIETOK  DYKapuoT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOIA).

JdemoHcTpauuu

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

Tabmuuel u cxembl: «CTpoeHHE SYKApHOTHUECKOH KIeTKn», «CTpoeHHe KUBOTHOM
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTKn», «CTpoeHHe MUTOXOHIpUNY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIICTKHY.

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENApaThl PacTUTENIBHBIX, >KUBOTHBIX
KJIETOK, MUKPOTIPETapaTbl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopnas padora «/3ydeHne cTpoeHUS KIETOK Pa3ITUYHBIX OPraHU3MOB.

IIpakTuueckasi padora «/3yueHue CBONCTB KIETOYHOU MeMOpaHBI».

JlabopaTopHas padora «/ccinenoBaHue masMonusa U ACIUIA3MOJIM3a B PACTUTEIBHBIX
KJIIETKaX».

IIpakTHyeckas padora «/3yueHne ABMKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX.

Tema 6. O0MeH BelecTB U NMpeBpallleHue JHEPTUU B KJIeTKe

AccuMMIAIMS M JUCCUMWIALUS — JIBE CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa BElIeCTB:
aBTOTpOoGHBIH U  reTepoTpodHBId. YyacTue KHcIopoga B OOMEHHBIX  IpoIeccax.
OHepretuyeckoe obOecnieueHue kietku: npespanieHne ATd B oOMeHHBIX Ipoleccax.
depMEeHTATUBHBIN XapakTep peakiuil KJIeTOYHOro Mmeradoyim3ma. DepMEeHTHI, UX CTPOCHHE,
cBoiictBa W MexaHusM geictBua. Kodepmentol. Otnuuus (HEepMEHTOB OT HEOPTraHWYECKHX
KaTaJn3aTopoB.  benku-akTuBaTOppl M OEJIKU-MHTMOUTOPHL.  3aBUCHUMOCTb  CKOPOCTHU
(epMEHTATUBHBIX PEAKIMHA OT Pa3INYHbBIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpPraHMYECKUX BEUIECTB B KieTKe. POTOCUHTE3. AHOKCUcEeHHbIU U
oKcuzennbvlll  pomocunmes 'y oaxmepuii. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponb xyopomnactoB B mporecce GorocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Ci, Cs+ u CAM-munvr gpomocunmesa. [IpogyKTUBHOCTE (DOTOCHUHTE3A.
Bnustaue pa3nuvHbIX (GakTOpPOB Ha CKOPOCTH (hOTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHMHTETHMKOB:  HUTPH(PHUUHUPYIOLIME

[OKyMEHOAKTICPIAH »HKCTROBADAKTEPIHG CepOOAKTEPUH, BOJAOPOAHbIE OaKTeprH. 3HaUEHNE XEMOCHUHTE3a.
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AmnaspoOHble opranu3Mbl. Buabl Opoxxenus. [IpoayKTsl OpoKeHHsI M UX HCIIOJIB30BaHHE
YEeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTHM U BO3OYIUTENH
0ose3Hel.

AdpoOHBIE OpraHu3Mbl. JTalbl 3HEpreTudeckoro obmena. [loAroToBUTENBHBIN STam.
['mukonu3 — 6€CKUCIOPOAHOE pACIIEIICHUE TJIFOKO3bI.

buonoruueckoe okucieHue, WiM KIETOYHOE JbIXaHue. Ponb MUTOXOHIpUN B mpoleccax
ouosnoruueckoro okucienus. Luknndyeckue peakuuu. OkucnutenbHoe (GocHopHInpoBaHUE.
Ounepeusi membpannozo epaduenma npomonos. Cunmes ATP: paboma npomomnnoi ATPD-
cunma3zvl.  llpeumymiectBa a’poOHOro myTH OOMEHa BEWIECTB INeped  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETUIESCKOTO0 OOMEHA.

JdemoHcTpauuu

IToprpersr: Ix. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Onrensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumner 1 cxembl: «DoTtocuHTE3), «DHEpreTHUeckuii oOMeH», «buocuHTe3 Oenmkay,
«Ctpoenue GpepmMeHTay, « XEMOCUHTE?Y.

O6opynoBaHue: CBETOBON MUKPOCKOI, 000pyAOBaHUE ISl TPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnasi pabGora «M3yueHue KaTaTUTHYECKOW aKTUBHOCTH (epMEeHTOB (Ha
pUMEepe aMUJIa3bl WM KaTanasbl).

JlaGopaTopnass pabGora «M3yueHue (QEepMEHTATUBHOTO pACHICTUICHUS TEpOKCUIA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KIIETKaX).

JlabopaTropnasi padora «CpaBHeHHE TTPOLIECCOB (DOTOCUHTE3A U XEMOCUHTE3a».

JlabopaTropnasi pabora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Hacnencreennasi uHpopManus U peajau3anus eé B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKLMIX MATPUUHOIO
cuHTe3a. Peanm3amus HacleICTBEHHOW WHQOpMAIMK. [ eHEeTHYeCKHWid KOJ, €ro CBOWCTBA.
Tpanckpunuus — matpuudblii cuaTe3 PHK. [IpuHIMOBI TpaHCKpUNIMU: KOMILJIEMEHTApPHOCT,
AQHTUIAPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ srambl. Yyactue TpancnoptHeix PHK B OnocumHTese Oenka. YcnoBus
ouocuHTe3a Oenka. KoaupoBanne aMMHOKHUCIIOT. Posib ppubocoM B OnocuHTE3€e OeKa.

Coepemennvie npedcmagnenus o cmpoeruu 2eHos. OpraHu3aus TeHOMa y MPOKapUOT U
9YKapHOT. Perymsuus akTUBHOCTH T'eHOB y mpokapuoT. ['mmore3a omnepona (P. XKako6, XK.
Mano). MonexynapHvle mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perynsuus oOMEHHBIX MPOIeccoB B KieTke. KieTouHslit romeocTas.

Bupycsl — Heknerounbsie GOpMBI JKU3HH U OONUTaTHBIE Tapa3uThl. CTPOEHUE MPOCTHIX U
CJIO)KHBIX BHMPYCOB, PETpPOBUpPYCOB, OakrepuodaroB. Kuszuenmviti yukn JHK-codepaicawux
supycos, PHK-codepacawux supycos, baxmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.

Bupycubie 3a0osieBaHusi d4enoBeKa, KUBOTHBIX, pactenuii. CIINJ, COVID-19,
COLIMANIbHBIC U MEAUIIMHCKHE MTPOOIEMBI.

buoungopmamura: unmezpayus u ananiuz 6orvuux maccugos («bigdata») cmpyxmyproix
ouonocuueckux Oauuvix. Hanomexmonoeuu 6 oOuonocuu u meouyume. Ilpocpammupyemvie
@dynxyuu denxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoncTpauuu

[Moptpetsr: H. K. Konsuos, J. . IBanoBCKui.

Tabmuner w cxembl:  «buocumHTes Oenmka», «l'eHeTmueckwii kom», «Bupycen,

«baktepuodarmy.
nokymeHT nogndlpaxrraecnanpadera «Co3gaHue MOJEIN BUPyCay.
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Knerounslii nukin, ero mepuoabl u perymsmus. Murtepdaza m muto3. OcobeHHOCTH
MPOIECCOB, MpoTeKaronux B uHTepdase. [loaroroBka kieTku K JeieHuto. [IpecuHTeTHUSCKA
(MOCTMHUTOTHYECKHUM), CHUHTCTUUECKHH W TOCTCUHTETUYCCKUM (MPEMUTOTHIYCCKUN) TEePUOIBI
uHTep(Dasbl.

Marpuunenii  cunre3 JHK —  perummkanmsa. Ilpunnunsr  perummkanun — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aHTUNApPaUIEIbHOCTh. MexaHu3M
pemmkaunn  JIHK.  Xpomocomsl. Ctpoenue xpomocom. Termomepsl ©  Telomepasa.
XpOMOCOMHBII Ha0Op KIETKM — KapUOTHUIl. JWIIIOWIHBIA U TarIOWIHBIA HAOOPBI XPOMOCOM.
I'omonorununeie XxpomMocoMsbl. [10710BbIE XPOMOCOMBI.

Jenenne xietkn — muto3. CTaguum MHUTO3a U MPOMUCXOJALIME B HUX IMpPOLECCHl. THIIBI
muto3a. Kaproknnes u nutokuHes. buomornueckoe 3HaueHUE MUTO3A.

Perynsiuss MutoTHueckoro uukia kiuetkd. [Iporpammupyemasi kiaeTodHas TuOenb —
arnormnTo3.

Knerounoe siapo, XpoMOCOMBI, (yHKIMOHATbHAS TEHOMUKA. Mexanusmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas knemka» — ououngopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpanuu

Tabmuupl U cxembl: «KU3HEHHBIM UK KIETKH», «MuT03», «CTpOoCHHE XPOMOCOM),
«Penmnmukammsa JJHK».

O6opynoBaHHe: CBETOBOH MHUKPOCKOI, MHKpompenapaTsl: «MUTO3 B KIETKax KOpeIKa
JTyKay.

JlabopaTropHasi padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpOIIpenaparaxy.

JlabopaTopnasi padora «HaOmonenrne MuTo3a B KJIETKaX KOHYMKA KOpemika Jiyka (Ha
TOTOBBIX MUKpPOIIpenapaTax).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonmorndeckoe  pazHooOpasume  opraHu3mMoB.  OJHOKJIETOYHBIC,  KOJIOHUAJBHEIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUBHEJCATEIbHOCTH OJHOKIETOUHBIX OpraHu3MoB. bakrepuu,
apxeH, OJHOKJIETOYHbIE IPUObI, OTHOKJIECTOYHbIE BOJOPOCIH, Ipyrue NpoTUcThl. KoloHuanbHbie
OpraHU3MBlI.

B3anmocBsa3b yacTeid MHOTOKJIETOYHOTO OpraHu3ma. TkaHH, OpraHbl U CUCTEMbI OPraHOB.
OpranusM Kak equHoe 1enoe. ['omeocras.

Txkanu pacreHuil. Tumbel pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs,
IPOBOASIIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHMsI, PYHKIMA M pacHoIOKEHUs
TKaHEW B OpraHax pacTEeHHII.

TkaHM JKMBOTHBIX M  4e€JOBEKAa. THWMbl JKUBOTHBIX TKaHEW: SNHUTENUaIbHAas,
COCJIMHUTEINIbHAS, MBbIlIeyHasi, HepBHas. OCOOCHHOCTH CTpPOeHUs, (GYHKIUNA MU pPaCHOIOKECHHUS
TKaHEW B opraHax >KMBOTHBIX U Y€JIOBEKa.

Opranel. BeretaTuBHbI€ U T€HEpATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U 4yesoBeka. yHKIIMU OpraHoB M CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuil. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX )KUBOTHBIX. Hapy»kHbIi 1 BHyTpeHHUH ckeneT. CTpOEHHE U TUIIBI COEINHEHUS
KOCTEH.

JIBukeHne OpraHu3MoB. [IBWKEHHE OJHOKJIETOYHBIX OpraHu3MoB: amEOOHIHOE,
KTYTUKOBOE, pECHUYHOE. JIBU)KEHHE MHOTOKJIETOUYHBIX PACTEHUN: TPOMHM3MbI M HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YEJIOBEKA: MbllIeuHas cucrema. Pedexc. CkeneTHble
MBIIIIIBI U UX padorTa.

[Inutanue opranusmoB. Ilormomenre BOAbl, YIIEKHUCIOTO ra3a U MUHEPAJIbHBIX BEILIECTB

[LOKYMEHYACTIOHIAA MK TAOHEDAMIZENVeKIBOTHBIX. BHYTPHITONIOCTHOE M BHYTPHMKIIETOYHOE IMILEBAPEHHUE.
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[InTanue MO3BOHOYHBIX XUBOTHBIX. OTHENbl NMUIIEBAPUTEIBHOIO TpakTa. [IuieBapurenbHbie
»kenespl. [IumeBapurenbHas cucrema 4eoBeKa.

Jpixanue opraau3MoB. [[pixanue pactenuid. J{prxanue sxuBoTHBIX. Juddy3us razoB uepes
noBepxXHOCTh KieTkU. KokHoe apixanue. [lpIxarenbHas moBepxHOCTh. KabGepHoe M J€rouHoe
JpIXxaHue. J[pIXaHue NO3BOHOYHBIX >KMBOTHBIX U 4YEJIOBEKA. OBOJIOLMOHHOE YCIIOKHEHHE
CTPOCHHMsI JETKUX IT03BOHOYHBIX JKMBOTHBIX. JIpIXaTenpHas cUCTEMa dYeloBeKa. MexaHusMm
BEHTWISLIMM JIETKUX Y NITUL U MIEKONUTAOMMX. Perynsanus apixanus. J{pixaTeabHble 00bEMBI.

TpaHcnopT BewiecTB y OpraHu3MOB. TpaHCHOpPTHBIE CHUCTEMBI pacTeHMH. TpaHcHopr
BEUIECTB Yy JKMBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M uejoBeka. Cepale, KpOBEHOCHbIE cocyAbl U KpoBb. Kpyru
KpOBOOOpAIlleHNsI.  DBOJIIOLMOHHBIE  YCIIOKHEHHS  CTPOCHHMA  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX KMBOTHBIX. PaboTa cepaua u e€ perynsanus.

Beinenenue y opraHusmoB. Beinenenue y pacTeHuid. BeineneHue 'y  JKHBOTHBIX.
CokpaturenbHple Bakyoiu. Opranbel BblaeneHusd. @OuibTpanus, Ccekpenuss U o0paTHOE
BCaCchIBaHME KaK MEXaHHU3MbI PabOThHl OPraHoB BblAeIeHHs. CBSA3b MOJIOCTU TeNNa ¢ KPOBEHOCHOU
U BBIICIUTEIBHON cUCTEMaMH. BplieneHue y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. lloukn.
Crpoenue u GpyHkuuoHupoBanue HeppoHa. OO6pa3zoBaHHEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3allUTa Y MHOTOKJIETOUHBIX pacTeHuid. KyTukyna. CpenctBa macCUBHON U
XUMHUYECKOHN 3alUTEL. OUTOHITNIILI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX IPOU3BOAHBIE. 3allUTa OPraHU3Ma
or OonesHeil. MmmyHHast cuctema denoBeka. KileTOuHbBII W TymMOpaJIbHbII HMMMYHHTET.
Bpoxnéuapliik W TPUHOOPETEHHBIM  CceM(PUISCKUNA HWMMYHUTET. Teopus KIOHAIbHO-
cenektuBHOro uMMmyHnureta (I1. Opaux, @. M. bepuer, C. Tonerasa). BocnanurenbHble OTBEThI
opranu3MoB. Poiib Bpo)kIEHHOTO MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JICBaHUM.

PazgpaxxumocTe M peryisiuss 'y OpraHu3moB. Pa3apakuMocTe y  OZHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3apakuMoCTh W peryysinusa y pacteHuil. POocToBble BemecTBa M UX
3HAYECHUE.

HepBHas cucrema u pediekTopHas perynsiius y >KMBOTHbIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y XHUBOTHBIX. OTxeisl
TOJIOBHOTO MO3ra NO3BOHOYHBIX JKUBOTHBIX. Pedrnexc u peduexropHas nyra. besycioBHble U
YCIIOBHBIE PE(IIEKCHI.

I'yMopanpHas perynasuuss M 3HIOKPMHHAs CHUCTEMa >KMBOTHBIX M uesoBeka. JKenesbl
SHIAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JlelicTBME TOpMOHOB. B3auMoOCBA3p HEpPBHOM U
SHIOKPUHHOM cucteM. [ unoranamo-runodusapHast cucteMa.

JdemoHcTpaumnu

IToptper: U. I1. I1aBnos.

Tabmunel u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE BOJOPOCINY,
«bakrepun», «IIpocreitmme», «OpraHbl I[IBETKOBBIX pacTeHui», «CUCTeMbl OpPraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHEe HAaceKOMbIX», «TKaHM pacTeHUi»,
«Kopuesbie cuctemb», «Ctpoenue credns», «CTpoeHHe IMCTOBOM IUIACTMHKM», «TkaHu
XKUBOTHBIX», «Ckener dvenoBeka», «llumeBapurenvHas cucrema», «KpoBeHocHas cucremay,
«/lpixatenpHass cuctemay, «HepBHas cucrema», «Koxa», «MpimeyHnas cucremay,
«BpinenurenpHas cucremMa», «OHIOKPUHHAS cucTeMa», «CTpoeHHe MBIILbD, «MMMyHHUTET,
«Kumeunononoctusle», «Cxema nuTaHusl pacTeHHN», «KpOBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rusips», «CTpoeHHE IIaHApUW», «BHYTpeHHEE CTpPOEHHE 10KIEBOTIO
yepBsi», «HepBHas cucrema poiO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMbIkaomuxcs», «HepBHas cucrema nruny, «HepBHas cucrema MIICKONMTAIOIINXY,

poxkymers HepeaamoHeTaMaenorekay, «Pediexey.
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Ob6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpOMpenapaTshl OJHOKJIETOYHBIX OPraHH3MOB,
MUKpoOIpenaparbl TKaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBBIE
9K3EMIUIAPhl KOMHATHBIX pacTEeHUI, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BIa)KHbBIE MTperapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUN O0ECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeI0BeKa,
o0opynoBaHWE [UIs JEMOHCTPALMM IOYBEHHOTO M BO3AYIIHOIO THMTAaHUS PACTEHHIA,
pacmieruieHusi Kpaxmana ¥ OENKOB IoJ JeHcTBHEM (epMEeHTOB, O00OpyIOBaHWE JUIS
JIEMOHCTPALIMHM ONBITOB IO U3MEPEHUIO )KM3HEHHON EMKOCTH JIETKUX, MEXaHNU3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJEJIH F'OJIOBHOI'O MO3Ta Pa3IN4HbIX )KUBOTHBIX.

JlabopaTopHas paGora «/3yueHue TkaHel pacTEHUN.

JlabopaTopHas padora «/3yueHue TkaHel )KMBOTHBIX).

JlaGopaTtopHas padora «/3yueHne opraHoB LIBETKOBOTO PACTEHHUSI.

Tema 10. Pa3MHOKeHMe U pa3BUTHE OPTAaHU3MOB

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yasi BETETATUBHOE) H MOJI0BOE. Buabl
0ecIIoyI0ro Pa3sMHOKEHUS: TIOYKOBAHUE, CIIOPYJIIAIHS, (parMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pasmuoxeHue. IlonoBeie kieTkH, Wi rametrsl. Meio3. Cragun Meiiosa.
[ToBenenue xpomocom B Menoze. Kpoccunrosep. buonormyeckuii cMbICi Mei03a U TOJIOBOTO
npouecca. Melo3 1 ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponsimieBoe  paszButhe. ['ametoreHe3 'y KUBOTHBIX. [lojoBBIE  Kese3sl.
OO6pa3oBaHre W pa3BHUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpoeHHE TOJOBBIX
KJIETOK.

Omto1oTBOpEeHNE U AMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIIIOIOTBOPEHUS:
Hapy’KHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHHU
opranu3MoB. Mopgozenes — 0o0Ha u3 enasHvix npobrem smopuonocuu. Konyenyus mopgozernos
u mooenu mopghozeneza. Craqum 3MOproreHe3a KUBOTHBIX (Ha MpuMepe JArymiku). Jpoonenue.
Tunel npobnenust. /[JemepmuHuposannoe u HedepMuHupoganuoe opobnenue. bracmyna, munwvi
onacmyn. OcoOeHHOCTH NPOOJECHUS MIICKOTUTAIONIUX. 3apOABIIIEBBIC JTUCTKH (TaCTPYJISIIHS).
3aknaJgka OpPraHOB W TKaHEW M3 3apOJBIIIEBBIX JIMCTKOB. B3amMHOe BiMsHUE vacTel
pa3BHBAIOIIETOCS  3apojpiia (dMOpUOHANbHAS WHAYKIHS). 3akiaJka IUTaHa CTPOCHHUS
JKUBOTHOTO KaK pe3yibTaT HEpapXHYECKUX B3aUMOJCUCTBUM TI'€HOB. BiusgHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PANIUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbll mepuon. Ilpsmoe u Hempsimoe
pa3ButHe. PasButne ¢ meramopo30M y OECIO3BOHOYHBIX M IO3BOHOYHBIX >KUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro W HENMPSMOrO Pa3BUTHUS, UX PACHPOCTPAHEHHUE B MPHUPOJIE.
Tunel pocta XUBOTHBIX. akTOpbl pPETYJSIUM POCTAa KUBOTHBIX U 4yenoBeka. Craguun
MOCTAMOPHUOHANILHOTO Pa3BUTHS Y JKUBOTHBIX M uenoBeka. [lepuoapl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

PasmHoOeHne u pasButue pacteHuid. ['amerodur u crmopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crmop B Tpolecce Melo3a. [aMeToreHe3 y pacTeHHIA.
OImIog0TBOPEHNE U PaA3BUTHE PACTUTEIBHBIX OpPraHu3MoB. JIBOHMHOE OIJIOAOTBOPEHHUE Y
[[BETKOBBIX pacTeHuit. OOpa3zoBaHUE U Pa3BUTHE CEMEHH.

MexaHU3MBI PETYJISLUNA OHTOTE€HE3a Y PACTECHUI U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpetsi: C. I'. HaBamwmn, X. [lIneman.

Tabnunpl 1 cxembl: «BereraTuBHOEe pazMHOKeHHE», « THUIBI GECTONOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHAAbD», «Pa3MHOKEHUE OJBrJEHb», «Pa3zMHOXKEHHE TUAPHDY,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SHUIEKICTKH U CIIEPMATO30UIA,
«OcHoBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BuTue», «Pa3BuTHE MailcKOro

LOKYMEHKN®amCAdBasarom@capancEDy, «Pa3BuTHe JATymKkn», «/IBOHHOE OIIOAOTBOPEHUE Y IBETKOBBIX
MYHUL J1} T| g : 5 02428
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MOpPCKOM  KamycTbD», <«JKu3HeHHbIM 1uKI Mxa», <COKU3HEHHBIH LMK [AOPOTHHUKAY,
«OKM3HEHHBIN LUK COCHBDY.

O06opyaoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl sIMIIEKIETOK U CIIEPMATO30HI0B,
Mozenb «L UK pa3BUTHS JISTYIIKIY.

Jlaboparopnasi pabGora «l3yueHue CTpOEHHS TOJOBBIX KIJIETOK HAa TOTOBBIX
MUKpOIIpenaparax».

IIpakTnueckasi padora «BbIsiBIIeHME NPU3HAKOB CXOJCTBA 3apPOBIIICH MO3BOHOYHBIX
JKUBOTHBIX».

JlabopaTopHas paGora «CTpoeHrE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI».

Tema 11. 'eHeTnKa — HAYKa 0 HACJIeICTBEHHOCTH M N3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W PAa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne
Opuza, T. Moprana. Ponp oredecTBeHHBIX YUY€HBIX B pa3BUTHH TeHeTuku. Paboter H. K.
Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHA U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHBIE
T€Hbl, aJbTEPHATUBHbIC NPHU3HAKH, JIOMUHAHTHBIA W PELECCUBHBIA MpPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YUCTasl JIMHUS, TUOPUAbI, TeHOTUN, (QeHoTurn. OCHOBHBIE METOJbl TE€HETHKH:
TUOPUA0IOTMUECKHUM, HUTOIOTUUYECKHM, MOJIEKYISIPHO-T€HETHUECKHH.

JdemoHcTpaunu

[Toptpetsi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. U. Basunos, A. H.
Benozepckuii, I'. 1. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmunpe! u cxeMbl: « MeTo bl TeHETUKNY, «CXEMBI CKPELLIUBAHUS.

JlabopaTropHnasi padora «/[po3odmia kak 00bEKT TeHETUUECKUX UCCIIEOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBeiii 3akoH MeHaens — 3aKoH €IMHOOOpasus
rudpuoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3akoH
pacuieneHus npusHakoB. [{uTonornueckue oCHOBbI MOHOTMOPHUIHOTO CKpeluBaHus. I unoresa
YUCTOTHI TaAMET.

AHanu3upyromiee  ckpeuuBaHue.  [IpoMexyTOuHBI ~ XapakTep  HaclieI0BaHUS.
PaCHIGHJ'IeHI/Ie IMPU3HAKOB TP HCIIOJTHOM JOMHUHUPOBAHWH.
JurubpuaHoe ckpemuBaHue. TpeTtuii 3akoH MeHAenss — 3aKOH HE3aBUCHMOTO

HaCJIeOBaHMsI MPU3HAKOB. [[uToIOrN4ecke OCHOBBI AUTHOPUIHOTO CKPEIIIMBAHHUS.

CuereHHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrieruieHHOe HaclieJJOBaHHe
TE€HOB, HAPYIICHUE CIETUICHHUS MEX Iy TeHaMu. XpOMOCOMHAs TEOpHUs HACIEACTBEHHOCTH.

I'enetuka mosia. XpOMOCOMHBIM MEXaHU3M OMNPEACIICHUSI MO0JIa. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbli MOoJ. ['eHeTnyeckas CTPYKTypa MOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CIIEIUICHHBIX C TOJIOM.

I'enotun kak uenoctHasg cucreMa. IlneoTponusi — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHOKeCTBEHHBI ajuienu3M. B3auMonelcTBue HeaulelbHbIX TeHOB. KoMIieMeHTapHOCTb.
Onucrtas. [lonumepusi.

['eHeTYEeCKUN KOHTPOJb PpPA3BUTHUS PACTEHUM, J>KMUBOTHBIX M YEJIOBEKa, a TaKkKe
(GU3HONIOTHYECKUX TIPOIECCOB, TOBEJCHUS W KOTHUTHBHBIX (yHKOmiA. [eHeTnueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJICUCTBHS «XO35UH — Mapa3suT» U «XO35UH —
MHUKpOOHOM». ['eHeTHUUeCKre acreKThl KOHTPOJIS U U3MEHEHHUs HacCJIeACTBEHHOW MH(popManuu B
MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmuupl u cxemsl: «llepBbiii 1 BTOpOii 3akoHBI MeHmens», « Tpetnii 3akoH MeHaensi»,

ﬂOKYMEMMWMWmKWWBaHHC», «Henonnoe AOMUHUPOBAHUCH, «CuermeHHoe HacCJICOJOBaHHUC
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NPU3HAKOB Y Mpo3oduiby, «I'eHeTuka monay, «Kapuorun yenoBekay, «Kapuotun aApo30Quiibn,
«Kapunotun ntuns», « MHOKECTBEHHBIN aJUIEIN3M», «B3anmonencTere reHoBY.

OGopyaoBaHue: MOJAETH IS JTEMOHCTPAIMHM 3aKOHOB €IMHO00pa3us THOPUIOB TIEPBOTO
MOKOJICHUS] U PACLICIJICHUS] NMPU3HAKOB, MOJENb JUIsl JEMOHCTPALMHM 3aKOHA HE3aBUCHUMOIO
HaCJIEAOBaHUS NMPU3HAKOB, MOJEIb JUIsl IEMOHCTPALIMK CLUEIJIEHHOTO HACIEIOBAaHUS IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpompenapar: «Jpozoduay.

IIpakTuueckass pabdora «/3ydeHune pe3ynbTaTOB MOHOTHOPHAHOTO CKPEIIWBAHUS Y
IPO30(UITBD).

IIpakTnueckass padora «V3yyeHue pe3yabTaToOB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBD».

Tema 13. 3aKOHOMEpPHOCTH H3MEHYUBOCTH

BzaumoneiictBue renoruna u cpensl npu (opmupoBaHuu (eHotuna. V3MEHUYHBOCTH
npu3HakoB. KayecTBeHHbIE W  KOJMYECTBEHHbIE NpPHU3HAKH. Buapl  HM3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJICICTBECHHAS.

MonudukanronHas U3MEeHUYUBOCTb. Ponb cpeasl B (opMupoBaHUM MOIUGUKALMOHHON
u3MeHunBocTd. Hopma peakuuu mpusHaka. BapuannoHHBIN psin M BapuanuoHHasi kpuas (B.
Horanncen). CoiicTBa MOIM(PUKAITMOHHONW H3MEHUYUBOCTH.

l'enotunuueckass u3MeHYMBOCTh. (CBOMCTBA TEHOTUIIMYECKOM WM3MEHUYMBOCTU. Buabl
FeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOuHatuBHass W3MEHYUBOCTh. Meiio3 U MOJNOBOM MPOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHYUBOCTU. POJTh KOMOMHATUBHON M3MEHYHBOCTH B CO3/JAHUU T€HETUYECKOTO pasHOOOpa3us
B MIpeiesiax OJIHOTO BU/IA.

MyTainmonHass W3MEHYMBOCTb. Buabl MyTauui: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W WHAYUMPOBAHHBIE MYTalMU. SOepHbIE M LUTOIUIA3MAaTUYECKUE MYTAallUH.
ComMaruueckre M MOJOBble MyTauud. [[pUYMHBI BO3HUKHOBEHHS MyTaluid. MyTareHbl M HX
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAIMOHHOTO Tpoliecca. 3aKOH TOMOJOTHUYECKHUX
panoB B HacieactBeHHoW wu3meHunBocTd (H.M. Basuio). Bresaepnas W3MEHYHWBOCTH M
HACJIEACTBEHHOCTb.

Onueenemuka u NUSEHOMUKA, PONb INUSEHEMUYECKUX (DAKMOPO8 8 HACIe008aHUU U
USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpaunu

IToprpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmunel U cxembl: «Bumgsl u3MeHUHBOCTHY, «MoaudbuKanoHHAs H3MEHYHBOCTHY,
«KoMmOnHaTBHAss  M3MEHYUBOCTDY, «Metiosy, «OmnogoTBOpEHUEY, «['emeTnaeckue
3a001eBaHUs YEIOBEKay», « Buabl myTaruiiy.

O6opynoBaHue: XUBble W repOapHbIe SK3EeMIUISIPHl KOMHATHBIX PACTEHHM, PHUCYHKU
(poTorpadum) KUBOTHBIX C pa3TUUYHBIMU BUIaMU H3MEHYHUBOCTH.

JlaGopaTopnass pabora «McciemoBaHue 3aKOHOMEPHOCTSH — MOAU(DHUKAIIMOHHON
M3MEHYUBOCTH. [locTpoeHnE BapUAIIMOHHOTO Psi/la U BApUAIMOHHON KPUBO.

IIpakTuueckas padora «MyTtaruu y 1po30Q bl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuotun uenoBeka. MexayHapo/Has TporpaMma HCCIEIOBaHUS T€HOMa YeOBEKa.
MeTobl M3yYCHHSI TCHETUKH YEJIOBEKA: TeHEATOTHYCCKHA, OJU3HEIIOBBIN, [IUTOTCHETUICCKHIA,
MOMYJIALIMOHHO-CTATUCTUYECKUHM, MOJIEKYJIIpHO-reHeTnYeckuil. COBpEMEHHOE OmIpenesieHne
TE€HOTHIA: TOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ noMouibto [T1[P-
ananmsa. HacnencrBenHsie 3a00eBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 0OJIE3HH YEIIOBEKA.
bonesnn ¢ HaciaeACTBEHHON MPEApPaCIONOKEHHOCThIO. 3HAUYEHWE MEIMIIMHCKON TEHETHUKHU B
IPEIOTBPALICHUH M JICUEHUU TeHEeTHMYeCKHUX 3a00JieBaHHMU YelnoBeKa. MeInKO-TeHEeTHYEeCKOoe

JIOKYMEHR OB YATAA B ER B0 H! I(B]IIBIMQBHG KiIeTKH. [IoHATHE «TeHETHYECKOro rpy3a». OTHYECKHE aCIIEKTHI

MYHALMAAR GG NORIATHOSORNEARAASABATEB M1 TeHOMA HRABBTIGRAIX KRETORET CS258CA240E6DG0ER12DB2BB67A02425
YYPEXXAEHWE "HOBOBACHOFAHCKAS CPEQHSA BLLIEOBPA3OBATEJIbHASA (MSK) ’

LLIKOJIA", EropoBa BaneHTvHa MaBnosHa, vpekTop




I'enernueckue (hakTOphl MOBBIIICHHON YYyBCTBHTEIBHOCTH YEJIOBEKAa K (U3UUECKOMY U
XUMHYECKOMY 3arpsi3HEHUIO OKpYy’Karolell cpenpl. ['eHeTmueckas MpenpacroiokeHHOCTh
YeJI0BEKa K MMaTOJIOTUSIM.

JdemoHncTpaumnu

Tabmuupsl u cxemsl: «Kapuotun denoBeka», «MeTOAbl U3yUEHHs] TEHETHKH YEIOBEKa,
«I"eneTnueckue 3a00J1€BaHUs YETOBEKA.

IIpakTnueckasi padbora «CocTaB/IeHHE U aHAJIU3 POJOCIOBHOMN.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanus M cenekuus. 3apoXkAECHHE CeNeKIUMM M JoMmecTukanuu. Yuenne H. U.
Bagunosa o LleHTpax mpoUCXOKACHUS 1 MHOT000pa3us KyJIbTYpHBIX pacTeHUi. Poib cenexium
B CO3JJaHMM COPTOB pACTEHUW U TMOpoA KUBOTHbIX. CopT, mOpoja, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HaclieACcTBeHHOU m3mMeHunBocTH H. M. BaBuiioBa, ero 3nauenue st
CEJIEKLIMOHHOW PabOTHI.

MeTtoibl ceneKIMoHHOM padoThl. MickycCcTBEHHBINH OTOOP: MacCOBBIM M MHAWBUAYAIbHbIN.
Dtanbl KOMOMHAIIMOHHOW celeKuu. VcnbiTaHue mpou3BOAMTENICH MO MOTOMCTBY. OTOOp MO
TEHOTHUITY C MOMOIIBIO OIIEHKU ()EHOTHIIa TOTOMCTBA U OTOOP IO T'EHOTHUITY C TIOMOIIBIO aHANN3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ[ CEJICKIIMOHHOM paboThl. PagmanuoHHbId U
XUMUYECKHM MyTareHe3 KaK MCTOYHMK MyTalMil y KyJbTypHBIX (OpM OpPraHHU3MOB.
Hcnonp30BaHWe TEHOMHOTO pPENAaKTUPOBaHHS M MeToqoB pekoMOuHaHTHBIX JHK mns
MIOJTyYEHHUSI UCXOAHOI0 MaTepuaia JUisl CEJIEKLUH.

[lonyuenne mnonumuionnoB. BuyTtpuBugosas rubpuausanus. binskopoacTBeHHOE
CKpellMBaHue, Wik UHOpuIuHT. HepoacTBeHHOE cKpeluBaHue, Wik ayTOpuAuHr. ['ereposuc u
ero mnpuyuHbl. Mcmonb3oBaHue rerepo3uca B cenekiuu. OrganéHHas TUOpHUIU3ALUA.
[Ipeononenue Oecruionusi MEXBUAOBBIX THUOPUAOB. JOCTHMKEHHS CENEKUUU PACTCHUH W
KUBOTHBIX. «3€1EHAsl peBONIOYUsLY.

CoxpaHeHHe W M3y4YEHHE I€HETUYECKHUX PECYypCOB KYJIbTYPHBIX PACTEHHN M MX JAUKUX
poauyeil s Co3JaHMsI HOBBIX COPTOB M THOPHIOB CEIbCKOXO3MCTBEHHBIX KYIBTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemuyecKUMu pecypcamu CenbCKOX03AUCMBEHHbIX U NPOMbICIO0BbIX
HCUBOMHBIX 8 YETIAX VIYUULEHUST CYWEeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM 4ucie ¢ NPUMeHeHUeM COBPEMEHHBIX MemOo008 HAYUHbIX UCCIe008aHUl, Nepedosblx uoel u
nepcneKmueHbIX MexHOI02UI.

JdemoHcTpanuu

[Toptpersr: H. W. BaBunos, 1. B. Muuypums, I'. /1. Kapneuenko, II. II. JIykesanenko, b. JI.
Acrtaypos, H. bopnoyr, JI. K. benses.

Tabnune! 1 cxembl: «L{eHTpBI MPOUCXOXKAECHUS U MHOT000Opas3us KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHMX pSJOB B HACJIEACTBEHHOH H3MEHYMBOCTH», «METOIbI CENeKLUN»,
«Otnanénnas rubpuanzanus», «MyTtareHes».

JlaGopaTtopHas padora «lI3ydyeHne COPTOB KyJIbTYPHBIX PACTEHUW W MOPOJ JTOMAIIHHUX
JKUBOTHBIX».

JlaboparopHasi padora «/3ydyeHne METOOB CEIEKIUN PACTEHUI.

IIpakTHyeckas padora «lIpuBuBKa pacTeHU.

Ikekypeust «OCHOBHBIE METO/BI M JOCTH)KEHUS CENEKIUU PAaCTECHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO0 (epMy, COPTOMCIBITATENBHBIM yYacTOK, B TEIUIMYHOE
XO03SIIICTBO, B Ta0OPAaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO IICHTPA)».

Tema 16. BuoTexXHOJIOTUsSI U CHHTeTHYeCKasi 0Mo10rusl

OOBEeKTHI, HCIONIBb3YyEMble B OHOTEXHOJOTMHM, — KIJIETOYHBIE U TKAHEBBIE KYJbTYpHI,
MUKPOOPTraHU3MbI, HUX XapakTepucTuka. TpaauluMoHHAass OHOTEXHOJIOTHS: XJeOOoNeuyeHue,

[LOKYMEHT OO WEEHIS ERIFOROOI0TONHIRBIX TIPOYKTOB, BHHOAenue. Mukpoburonornueckuii cuaTe3. OObeKTbI
MYHMLIA RORHETHOE RAUEASRAORO TR PEDOII3BONCTRO ge%(%ﬁ T HO KPR T BT AR PRIOAYEE 1 2DB2BBOFA02428
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Cozmanue TEXHOJNOTMM M MHCTPYMEHTOB  IIEJICHANPABIEHHOTO  W3MEHEHUs U
KOHCTPYHPOBAHUSI TEHOMOB C LI€JIbI0 MTOJIy4€HHsI OPIraHU3MOB U UX KOMIIOHEHTOB, COEPKAIINX
HE BCTpEUaroIInecs B IPUPoJie ONOCUHTETUYECKHE TYTH.

Knerounas muxeHepus. MeTonbl KyJbTypbl KJIETOK M TKaHEW pacTEHUH U KUBOTHBIX.
Kpunobanku. Comaruueckas ruOpuam3anus M cOMaTHUecKuil smOpuorenes. lcmonb3oBanue
TalyiOWJI0B B CEIEKUHUH pacTeHuil. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonvszoeanue
MOHOKNOHANbHBIX U NONUKTOHANbHLIX aHmumen 6 meouyutre. VICKycCTBEHHOE OIJIOZ0TBOPEHHUE.
PexkoHCTpykMs SIMLEKIETOK M KIOHMPOBAaHUE >KMBOTHBIX. MeTO TpaHCIUIAHTAUuu SOEp
KJIETOK. 1exHonocuu 0300p0GNeHus, KyIbMUeUpOBAHUs U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpoOMOCOMHAasi ¥ T€HHasi UHXKeHepusi. VICKyCCTBEHHBIM CUHTE3 T'eéHa M KOHCTPYHPOBAHUE
pexomOuHanTHbIX JAHK. Cozdanue mpanceennvix opeanuzmos. JJoCTUXKEHUS U TEPCIEKTUBBI
XPOMOCOMHOW W TEHHOW WHXKCHEPUU. OKOJIOTUYECKHE M HTHYECKHE MPOOJIEMbl TeHHOU
WUH)XEHEPUH.

Menununckue 6uorexnosnoruu. [loctrenomuas mudposas meauruHa. [TI[P-quarnocruka.
MeTabo0MHBIN aHaTN3, TEHOLEHTPUUECKUH aHaIU3 IPOTEOMa YeI0BEKa AJIsl OLEHKH COCTOSHHS
ero 310poBbsd. lcmonb3oBaHME CTBOJIOBBIX KIETOK. TapretHas Tepamus paka. 3D-
OnommkeHepusi s pa3paboTKu  (PyHAaMEHTAIBHBIX OCHOB MEIWIUHCKUX TEXHOJOTHIA,
CO3/1aHUsI KOMIUIEKCHBIX TKaHEH COYETaHHWEM TEXHOJOTHMM TpPEXMEPHOro OWONpPHUHTHHIA U
ckaddonauHra U peleHns 3aja4d NepCcoHAIN3UPOBAHHON MEIUIIUHBI.

Co3ngaHue BEKTOPHBIX BAaKIUH C IEJIbI0 OOECIEeYeHHs KOMOMHHMPOBAHHOW 3alIUTHI OT
Bo30ynuteneid OPBU, ycTaHoBieHHE MOJEKYJISpHBIX MeXaHU3MOB (yHKunoHHpoBaHus PHK-
coJiepKalluX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIe 3a00JIEBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoncTpauuu

Tabmuuet u  cxembl: «Mcronb30BaHME  MHUKPOOPTaHM3MOB B MPOMBIIIICHHOM
pou3BOACTBE», «KiierouHas nHxeHepus», «I'eHHas HHXXEHEPU.

JlabopaTropHnasi padora «3yueHne 0ObEKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «lloayueHne MOJIOYHOKHUCIIBIX IPOAYKTOBY.

IKceKypenst «bHOTEXHOIOrUs — BaXKHEMIIAask TPOU3BOIUTENBHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IPOU3BOICTBO).

11 KVIIACC

Tema 1. 3apoxeHue 1 pa3BUTHE IBOJTIIHOHHBIX NPeACTABICHNA B 0HOJIOTHHI

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanockuiku BOSHUKHOBEHUS JapBUHMU3MA. JKU3Hb
Y HayyHad faesTenbHocTh Y. JlapBuHa.

JBuwxkyme cunbl 3Bodtonuu  BugoB mo Y. JlapBuHy (BbICOKAas HMHTEHCHUBHOCTD
pPa3MHOXEHHS OpPraHMW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuateTndeckoit Teopuu sBomtonuu (CTI). HeitTpanbHas TeOpust SBOTIOIUH.
CoBpeMeHHas SBONIOIMOHHAS OUONOrHs. 3HaAUYCHUE SBOIIOIMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

JdemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Krose, Y.
Hapsun, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xongeitn, J. K. benses.

Tabmuuel u cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunnero)», «JlecTHHIIA KUBBIX
cymectB (mo Jlamapky)», «MexanuzM (QOpMHUPOBAaHUS MPHUCIIOCOOICHUNA Y PpacTeHUH u
AKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxonaku Y.

AOKYMEHT BQYsTiErt ) EKIEDOPNIBIONGEHIORT  3a cymiecTBOBaHUE», «llopoasl romyOei», «MHoroobpasue
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BuaoB (mo Y. [lapBuny)», «Cxema COOTHOLICHMS IBIXKYIIUX CHJI IBOJIOIUN», «OCHOBHBIC
MOJIO’KEHUSI CUHTETUYECKOIN TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpPO3BOJIIOIMS U €€ pe3yabTaThl

[Tommymsimust Kak dJeMeHTapHas eauHuna 5Bontonuu. CoBpeMEHHBIE METOJbI OIEHKU
TeHETUYECKOr0 pa3Ho00pasus U CTPYKTYPHI MONYJSIUiA. MI3MeHeHne reHo(hoH1a MOMyJISIIUN KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHHWE. 3aKOH reHeTuueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

DnemeHTapHble (akTOpbl (ABIKYIIME CHUJIBI) SBONIONHMHU. MyTaIMOHHBIM TMpoIiecc.
KomOunatuBHas u3MeH4MBOCTh. Jlpeil reHoB — ciydaiiHble HEHAIPaBJICHHbIE W3MEHEHHS
4acTOT ayuiesied B momyssnusx. D(QexT ocHoBatenss. Igpgexm Oymwvliouno2o eopaviuiKa.
CHuoicenue 2eHemuyecko2o0 pasHoobpaszus: npuduHel u ciredcmeus. Illposenenue s¢hghexma
Opetiha 2eHos 6 Oonvuwux u manvlx nonyiayuax. Murpauud. M3omsauus MNOMyNISUAN:
reorpaduueckas (MpoCTpaHCTBEHHAs ), Oronorudeckast (pernpoayKTUBHAS).

EcrecTBeHHBII 0TOOp — HampaBisromui ¢GaxTop 3BoMOUUH. POPMBI €CTECTBEHHOTO
oTOOpa: IBWXKYIIHMKA, CTAOMIM3UPYIOIINMA, pa3pbiBarommii (au3pyntuBHbii). [lomoBoit otbop.
Bo3HHMKHOBEHHE 1 BOJIOLNS COIIMATBEHOTO MOBEACHHS )KUBOTHBIX.

[IpucrocobaeHHOCTh OPraHU3MOB Kak pe3yjbTaT MHUKPOAIBOJIONMH. BO3HHMKHOBEHHE
npucrnocoOIeHni y opranu3MoB. Apomopdo3sl U uanoaaanranuu. [Ipumeps! npucnocodieHnit
y opraHu3moB: Mmopdoiornyeckune, (GU3NONIOTHYECKHE, OMOXMMHUYECKHE, TTOBEICHUECKHE.
OTHOCHUTENHHOCTH MPUCIIOCOOICHHOCTH OPTraHNU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpas3oBaHue Kak pe3yibTaT MUKPOIBOIIOIUH.
M3onmsaumst — xmrodueBoit (aktop BumooOpaszoBanus. Ilytm u cnocoObl BUA00Opa30OBaHUSA:
ajutonatpudeckoe  (reorpaduyeckoe), CHUMIATpUUecKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monummonau3anus, TuOpuan3anus). JJmuTenbHOCTh SBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3msbl (OpMUPOBaAHUST OMOJIIOTHYECKOTO pa3HO0Opa3usl.

Pome  aBONIONMOHHON OWoONMOTMM B pa3pabOTKEe HAYYHBIX METOJOB COXpaHECHHUS
O6unopa3zHooOpa3usi. MUKPOIBOMIONMS M KOABOJIOLMS MapasuTOB M HMX X03s5€B. MeXaHHU3MbI
dbopMUPOBaHUS YyCTOMYMBOCTU K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu

Hoptpetsr: C. C. YerBepuxos, . Maiip.

Tabmune! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «llomynanroHHas CTpyKTypa BHIIa»,
«Cxema mposiBneHUs 3akoHa Xapau—BaiinOepra», «JIBIXKyIIHE CHIIBI  SBOJIOIUIY,
«OKOJIOTHYECKash M30JLMs TOMYJISIIMKA ceBaHCKOM (dopenn», «['eorpaduueckas H30IALUSA
JMCTBEHHHIIBI CHOMPCKON M JIMCTBEHHMIIBI JaypcKon», «Ilomy IsinoOHHbIE BOJHBI YUCIEHHOCTH
XHUIIHUKOB M KepTB», «Cxema [eHCTBUS ecTecTBEHHOro otoopa», «Dopmbl O0prObI 32
CYILIECTBOBaHHE, «MHaycTpuanbHbIi MEJTaHU3MY, «Kussbie HCKOTIaeMbIe»,
«ITokpoBUTENBCTBEHHAs OKpacka KHUBOTHBIX», «[Ipemympexnaromas okpacka >KUBOTHBIX»,
«®Dusnonoruueckue agantauuny», «lIpucrnocobiIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kputepun Buma», «Bugsl-nBoiiHukm», «CTpykTypa BuUga B npupojae», «CrocoOsl
BunooOpazoBanms», «l'eorpapuueckoe BumooOpa3oBaHuEe TPEX  BUIOB  JIAHABIIICH,
«IKOJNOrMYecKoe BHUI000pa3oBaHKME BUAOB cHHUL, «llomummonnasl pacteHuit», «KamyctHo-
pEeACUHBI THOPUIY.

O6opynoBanue: repOapul pacTeHU, KOJUICKIIMA HACEKOMBIX, Yydesia MTUIl U 3BEpeH C
IpUMepaMu pa3NYHbIX MPUCIIOCOOJIEHNH, yydyena NTHUIl U 3Bepei pasHbIX BUJIOB, repbdapuu
pacTeHuii OJIM3KUX BUIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOaMHU.

JlaGopaTopHasi pa6oTa «BrisiBIeHIE H3MEHYUBOCTH Y 0COOEH OHOTO BUIAY.

JlabopaTtopnas pabora «IIpucrocoOneHHsT OpraHU3MOB W WX OTHOCHTEJIbHAs

11eJI€CO00PA3HOCTHY.
[OKYMEHT noanuﬂsaéommpommqmaﬁma «CpaBHEHHE BUAOB 110 MOP(POIOTHYECKOMY KPUTEPHUIO.
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MeTtobl u3yueHus: MakposBosrony. [lageoHTonornyeckne METObl U3y4EHUS! 3BOIIOLUH.
[Iepexonnbie popmbl U GUITOrEeHETUYECKUE PSAJIBI OPTaHU3MOB.

buoreorpaduueckrie Meroapl wu3ydeHusi HBomroiud. CpaBHeHue ¢uopsl U (ayHbI
MaTEpUKOB U OCTPOBOB. bruoreorpaduyeckue obnactu 3emiau. BUAbI-oHIEMUKN U PETUKTHL.

OMOPHOTIOTHUECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METOJbl M3YyUYCHHs 3BOJIOIMH.
'enernueckue MexaHHW3Mbl HBOJIIOLIMM OHTOr€HE3a M TOSBICHUS 3BOJIOLUOHHBIX HOBIIECTB.
["'oMonornyHble ¥ aHAIOTMYHBIE OpraHbl. PyarMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKyIIpHO-
TeHeTUYeCKrue, OHOXMMHUYECKHEe UM  MaTeMaTUYeCKUe METOAbl HW3YYCHHS  SBOJIOIHH.
I'omonoruunsie rensl. CoOBpeMEHHbIE METO/IbI TIOCTPOCHHUS (PHMIIOTEHETUYECKHIX IEPEBBEB.

XPpOMOCOMHBIE MyTalli{ U SBOJIIOLIMSI TEHOMOB.

OO0mme 3akOHOMEPHOCTH  (TMpaBWiIa) JBOMIONUHU. [lpunyun  cmeuvl  hyHKyuil.
HeobpaTtumocTs 3Bomonnu. AfantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIOLINU.

JdemoHcTpanuu

Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mronnep, 3. I'ekkensb.

Tabmuipl U cxembl: « OUITOTEHETHICCKUN PSJ JIOMIAAN», «APXECONTEPUKCY, «3BEpPO3yObIe
amepb», «Creronedansy, «Punnodurey, «CemeHHbIe ManopoTHUKN», «buoreorpaduueckue
30HBI 3emuny, «Jlpeiid koHTHHEHTOBY», «Penukrbl»y, «HawyanpHble cTaauu SMOPHUOHATBHOTO
pa3BUTHA  TO3BOHOYHBIX  JKMBOTHBIX», «[ OMOJOrMYHbIE W  aHAJOTUYHBIE  OpPTraHb»,
«PynumeHTB», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI uelOBEKa W IMIMMIAH3e», «l JIaBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, «O01IHE 3aKOHOMEPHOCTH YBOJIOLIUNY.

Ob6opynoBaHue: KOJJICKIMH, TepOapuu, MYJDKM HCKOMAEMBIX OCTATKOB OPraHH3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PyJAMMEHTapHbIX OpPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIponcxoxkaeHue u pa3BuTHE )KU3HU HA 3emiie

Hayunble rumore3sl NPOUCXOXKACHUS XKHU3HH Ha 3emsie. AOHOTEeHE3 W TMaHCIEPMHUSL.
JloHay4HbIE TPEJCTaBICHUS O 3apOXKICHUU JKU3HU (KpealuuoHHU3M). ['mmore3a MOCTOSIHHOTO
CaMO3apOoKICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Penu, JI. Cnannanuanu, JI. [Tactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOTIOTHS.

OcHoBHBbIE ATanbl HEOpraHMYECKo IBotolMHU. [1naneTapHas (reosoruueckas) BOJIIOLMS.
XuMHUeCcKasi IBOJIONHS. AOHOTCHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Ompir C. Mumimnepa u I'. Opu. OOpa3oBanue monmumepoB u3 MoHOMepoB. KoarepBaTHas
runore3a A. M. Omnapuna, rumote3a mnepBuuHOro OymboHa JIk. XonaeitHa, reHeTHuYecKas
runoreza . Mémnepa. Pubosumer (T. Yekx) u rummoreza «vupa PHK» VY. T'mnbepra.
dopmupoBaHue MEMOpPaH U BOSHUKHOBEHHUE MPOTOKIICTKH.

Uctopusa 3emum u wmeroabl €€ wu3ydyeHud. Vckomaemple OpraHUYECKHME OCTATKH.
['eoxpononoruss u e€ wmeroasl. OTHOcUTeNnbHass M aOCOJIOTHAsT  TEOXPOHOJOTHS.
['eoxpoHonornyeckas 1mKana: 0HbI, 3pbl, IEPUOJIBI, FTIOXH.

HavanbHble sTanel oprannyeckoil 3Bontonuu. [losBiaeHre W 3BOIIONUS MEPBBIX KIIETOK.
Oponronus Meraboiu3Ma. BosHukHOBeHHEe mepBbIX SKocucTeM. CoOBpeMEHHblE MHKPOOHBIE
OMOIUIEHKM KaK aHajor mepBbiXx Ha 3emiie coobmectB. CtpomaronuTsl. IIpokapuorsl u
JYKapHUOTHIL.

[Ipoucxoxaenue 3ykapuoT (cuMOMOreHe3). DBOIIONMOHHOE IMPOUCXOXKICHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TIpYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Talbl HBONIONMU BbICHIUX pacTeHuid. OCHOBHBIE apoMOp(O3bl pPaCTEHHIA.
Beixon pacrenuit Ha cymry. IlosiBieHHME CIOpOBBIX pacTEHUN W 3aBOEBAHME HMMM CYLIH.
Cemennble pactenus. [IporcxoxkaeHne HBETKOBBIX PACTEHUH.

OcHOBHbBIE 3Talbl 3BOJIOIMHN KUBOTHOrO Mupa. OcHoOBHbIE apoMop(03bl KUBOTHBIX.

ﬂOKYMEFBﬁWKMadE&BPHBHCKﬁMﬁpMﬁI)KHﬁ B3pBIB — MOSIBIIEHUE COBPEMEHHBIX TUIOB. IlepBbie XOproBBIE
MYHULIMEAIRGOE IO AACTHOROBILES 1103BOHOUHEXOFIP & 0xaeHPrean M PO ROPEIPPRITRAT 02428

YYPEXXAEHUE 'HOBOBACPOFAHCKAS! CPEQHASA OBLI.I,EOBS A3SOBATEJIbHAS (MSK)
LLIKOJIA", EropoBa BaneHTvHa MaBnosHa, vpekTop




[Ipoucxoxaenne MiaeKoNUTAIMUX W mtull. [IpuHnmn kmoueBoro apomopdosza. OcBoeHue
0EeCII03BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTue *u3Hu Ha 3emIie 10 3paM M IEpuoAaM: apXeu, MpoTepo30M, MajIe030il, Me3030H,
KaiiHo30#1. OOmas xapakTepuUCTHKa KJIMMaTra M TeOJIOTMYeCKUuX mporeccoB. [losBrnenue u
paciBeT XapaKTepHBIX OPraHU3MOB. YTIE0Opa3oBaHME: €T0 YCIOBHUS W BIUSHUE HA Ta30BBIHA
cocrtaB atMmochepsl.

MaccoBble BBIMHpaHUsI — DKOJIOTMYECKHE KpU3HChl mponuioro. IlpuunHbel u cnenctBus
MaccoBbIX BeIMHpaHUil. COBpEMEHHBINM SKOJIOTHYECKH KpHU3HC, ero ocoOeHHocTu. [Ipobrema
COXpaHeHHs OMopa3HooOpasus Ha 3emiie.

CoBpeMeHHasi cUCTeMa OpraHUYecKoro Mupa. [IpuHIHMIBI KIacCuPUKAMKU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

JdemoncTpauuu

[Moptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. [lactep, . 1. Meunukos, A. U. Onapun, JIx.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumpl n cxembl: «Cxema ombita @. Peany, «Cxema omnwita JI. IlacTepa mo u3ydenuro
caMo3apoXeHus xku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «3Jtanbl HeopraHnyeckon
sBONIOIUNY, «I'eoxpoHomornueckas mikana», «HauanpHble 3Tambl OPraHUYECKON 3BOJIIOIIUNY,
«Cxema o00OpazoBaHusi JyKapuoT MmMyTéM cuMmOuoreHeza», «CucremMa >KHUBOW MPUPOJIBI»,
«Ctpoenne  Bupyca», «Apomopdo3sl pacteHuit», «PuHHMOPUTE, «OIHOKICTOYHBIC
BoAOpoCIn», «MHOTrOKJIETOUHbIE BOAOpOCHn», «Mxu», «llanoporHuku», «l'onocemMeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHui», «CxeMa pa3BUTUS KUBOTHOTO MHPay,
«ApomMopho3sl  KHBOTHBIX», «[Ipocteiimme», «KumeunononmoctHsiey, «llmockue dYepBuy»,
«YneHucronoruey, «PBIOEIY, «3eMHOBOJIHBICY, «ITpecMblikaromuecs», «IITume,
«Mnekonuraromue», «Pa3Butue KuU3HM B apXeWckoM dpe», «Pa3BuThe KM3HU B
MPOTEPO3OMCKON 3pe», «Pa3BuThe KHU3HM B MNAICO30MCKOWM 3pe», «PazBurue Xu3HU B
Me3030HCcKOi 3pe», «Pa3BuTue XKU3HM B KailHO30HCKON »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MUPay.

O6opynoBanue: repOapud pPAacTEHUH pa3IUYHBIX OTAETOB, KOJUICKIIUA HACEKOMBIX,
BJIQXKHBIE Tpenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKUX, CKEJIEThl
MO3BOHOYHBIX KUBOTHBIX, Yyudeja NTUIl U 3BEped, KOJUICKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIa€MBbIX, MYJISIKH OPraHUYECKHUX OCTaTKOB OPTaHU3MOB.

Bupryaabnasa sabopatopHas padora «MonenupoBanue onbsiToB Mumiepa—tOpu mno
W3YYCHHUIO a0MOTEHHOTO CHHTE3a OPTraHMYECKUX COSAMHECHH B IEPBUYHON aTMOchepey.

Jlaboparopnasi pabora «M3yueHne M ONMUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHHUX
OpPTaHU3MOBY.

IIpakTuyeckas paGora «M3yueHne OCOOCHHOCTEH CTPOEHHS pACTEHUN pa3HBIX
OTJIETIOBY.

IMpakTUyeckas padora «l3ydeHne 0COOCHHOCTEH CTPOCHUS MTO3BOHOYHBIX JKUBOTHBIXY.

Tema 5. IIpoucxo:kaeHne 4eJ10BeKa — AHTPOINOreHe3

Paznensl v 3a1aun aHTpOIOAOrur. MeTo1bl aHTPOIOJIOTHH.

CraHOBJIEHHE NPEICTABICHUN O MPOUCXOKICHUU YeJIOBEKa. Pelnruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxoactBo uenmoBeka ¢ OKMBOTHbIMU. (CHCTEMAaTHUeCKO€ TOJO0KEHHUE 4YeIOBEKa.
CBuzerenbcTBa CXOJACTBA YeJIOBEKa C JKMBOTHBIMHM: CpPaBHHUTEIbHO-MOp(doioruyeckue,
aMOpuoNornyeckue, (HU3NO0I0ro-OMOXUMHUYECKHe, MoBeAeHueckne. OTiauuus YeiaoBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE UM KOMIUIEKC CBSI3aHHBIX C HMM MpPU3HAKOB. Pa3BUTHE TOJOBHOIO
MO3Ta U BTOPOW CUTHAJIBHON CUCTEMBL.

JBwxkymme cwibl  (dakTopel)  aHTpONOreHe3a: OWOJOTHYECKHe,  COIMAIbHBIC.

[OKYMEHT OQYF HIOTH SHEHE QHEOM ODEMESX U COLIMAJIbHBIX (DAaKTOPOB B AHTPOIIOTEHE3E.

MYHULUMUNAJIbHOE BIOAXXETHOE OBLLIEOBPA3OBATEJIbHOE 15.01.25 13:01 Ceptudumkar C5258CA240E6D60EB12DB2BB6FA02428
YYPEXXAEHUE "HOBOBACHOIAHCKAS CPEAHAS OBLLLIEOBPA3OBATEJIbHASA (MSK)
LLIKOJIA", EropoBa BaneHTvHa MaBnosHa, vpekTop




OcHOBHBIE CTaUU aHTpororeHe3a. PanHue yesnoBexkooOpa3Hbie 00€3bsHbI (IPOKOHCYJIBI)
Y paHHHE MOHTHIbI — O0LIMe MPEIKHU YeT0BEKOOOPa3HbIX 00€3bsIH U JI0CH. ABCTPaIONUTEKN —
JIBYHOTHE MpenKu Joaei. YenoBek yMmenblid, MepBbIE M3TOTOBICHUS Opyauil Tpyna. UemoBek
OPSIMOXOJISIINIM W TepBBIN BBIXOJ Ntojei 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
00U pe0K HeaHIEPTAIbCKOTO YeIOBEKa 1 YelIOBeKa pa3yMHOT0. YeIoBeK HeaH1epTalbCKUi
KAaK BHJ JIFOJECH XOJOJHOTO KiIMMara. YeloBeK pasyMHbII COBPEMEHHOIO THIA, JIEHHCOBCKUMN
YeJI0BeK, OCBOGHNE KOHTMHEHTOB 3a npeaenamu Adpuku. [laneoreneruka u naaieoreHOMHKa.

DBOJIOIUS COBPEMEHHOTO uejoBeka. EcTecTBeHHBIN OTOOp B MOMyNALMAX YEIOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. IlonmynsuonHble BOJTHBI, Apeii reHOB, MUTPALUs U
«a(h ekt ocHOBATENS» B MOMYJSIIHUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckne packl. [lonsitue o pace. bonpmme pacel: eBpomeoumHas (€Bpa3uiickas),
aBCTpaJIO-HETPOHUIHAs (SKBaTOpHAlbHAs), MOHTOJIONIHAs (a3MaTCKO-aMepUuKaHckas). Bpems u
INyTH pacCelIeHUs 4YeloBeKa Mo IaHere. EauHCTBO uenoBeueckux pac. HayuHnas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCTh  4YenoBeKa K  pa3HbIM  YCIIOBUSIM
OKpY’KaroIie cpenbl. BausHue reorpaduueckoil cpenbl U Apeida reHoB Ha MOPQOJIOTHIO U
(bU3NONOTHIO YeIoBeKa.

MexIUCUUIUTMHAPHBIE METOIbl B (u3uueckod (OMOIIOTHYECKOW) aHTPOIOJIOTHH.
OBOJIOMOHHAA  aHTPOIOJIOTUS M MAJCOAHTPOIOJIOTHUS  YEJIOBEYECKUX  MOIMYJIALHUM.
bruoconuaneHple  HMccleqOBaHUSA — NPUPOABI  4enoBeka.  MccimegoBaHue — KOIBOIIOLUU
OHMOJIOTUYECKOT0 U COLMATBHOTO B YEIIOBEKE.

JdemoHcTpanuu

[Toptpersr: Y. Hapsun, JI. JIuku, A. 5. Porunackuii, M. M. I'epacumos.

Tabmumpl u  cxeMbl: «MeToabl  aHTPOMOJIOTHHY, «[OJOBHOW MO3r  deloBeKay,
«YenoBekooOpa3Hbie 00e3bsHBDY, «CKeJIeT uyelnoBeKa M CKeJleT MHUMMaH3e», «PyIuMeHThl u
aTaBU3MbD», «JIBIDKyIIME CHJIBI AHTPOIOreHE3a», «ODBOJIOLUOHHOE JPEBO YEJIOBEKay,
«ABcTpanonurek», «4enoBek yMmemnslit», «HenoBek NpsIMOXOAIMit», «JIeHUCOBCKHM YenoBeK»
«Heanpgepraneupy», «KpomanboHubD, «IIpenku uenoBeka», «IOTambl SBONIOLUN YEJIOBEKa»,
«PacspI uenoBekay.

Ob6opynoBaHue: MyJISDKH OKaMEHENOCTEH, MPeIMETOB MaTepUAIbHONW KYJIbTYphI MPEIKOB
yenoBeka, penpoaykiuu (dotorpaduu) KapTUH C€ MHUDOJIOTUYECKUMH € OUOIEHCKUMH
CIOXKETaMH MPOUCXOXKACHUS YelloBeKa, poTorpaduu HaX0J0K UCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKeJIeT YeJIOBEKa, MOJIETb Yeperna 4YelOBeKa M Yeperna IIMMIIaH3€, MOJIEIb KUCTH YeJIOBEeKa U
KHUCTH IIMMIIaH3€, MOJIEIHN TOpCa MIPEIKOB YEJIOBEKA.

JlaGopaTtopnass padora «M3ydyeHue OCOOCHHOCTEW CTPOCHHS CKEJeTa 4YeJOBEeKa,
CBSI3aHHBIX C MPSAMOXOKICHUEM.

IIpakTHyeckas padora «/3yueHue sKOIOrHYECKUX aJaNTalNi YeTOBEKa.

Tema 6. OJxoyorussi — Hayka O B3aHMOOTHONIEHHMSIX OpPraHU3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Kaloulel cpeaou

3apoxaeHue W pa3BUTHE HKojoruu B Tpyaax A. ['ymbonsara, K. @. Pymse, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. Cykauéa. Pa3gensl u 3amaum skosioruu. Csi3b
3KOJIOTUHU C JPYTUMU HAyKaMH.

Mertoap! skonoruu. [loneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B 3KOJOTHH: MPUPOIHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpY KaloIIed Cpebl: JOKaJIbHBIMH,
PETrHOHAIBHBIN U TJIO0ATBHBIN.

3HaueHHE SKOJOTMYECKUX 3HAHUM AJi YeJNOBEKa. JKOJOTMYECKOE MHUPOBO33pPEHUE KAK
OCHOBAa CBA3C€H 4eJloBeYeCcTBa € NpUponod. POpMHUpPOBAaHUE DSKOJOTHYECKOW KYJIBTYpbl U
9KOJIOTUYECKOM IPaMOTHOCTH HACEJICHUSI.

JdemoHcTpaunu
nokymeHT noanideprpersiHe.nbym@ansar, K. @. Pynse, H. A. CeBeprios, O. I'ekkenb, A. Tencnu, B. H.
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Tabmumer u cxembl: «Pazmensl skonorum», «MeToasl 3xonoruny, «CxeMa MOHUTOPUHTA
OKPYXAaIOIIEH CpeabD».

JlaGopatopnas padora «/3yueHne MeToA0B 3KOJOTHUECKUX UCCIIECTOBAHUI.

Tema 7. Opranusmsl U cpefa 00MTAHUSA

Okonorndyeckne (akTopel U 3aKOHOMEpHOCTH ux JeiictBua. Krnaccudpukanus
IKOJIOTHUECKUX  (akTOpoB:  abmoTHdeckue, OHOTHUECKHe, aHTpororeHHele.  OOmme
3aKOHOMEPHOCTH JCUCTBUs dKoJorndeckux aktopos. [Ipasuno muanmyma (K. IlInpenrens, FO.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue akropsl. CBeT Kak sKonorndeckuid gpaxrop. JelcTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYMIbl PACTEHUH M JKUBOTHBIX IO
OTHOIICHHUIO K cBeTy. CUrHanpHas posib cBeta. OOoTonepuou3m.

Temnepatypa kak skojoruueckuii ¢akrop. [leiicTBue TemmepaTypbl Ha OpPraHU3MBL.
[ToiiknnoTepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BraxHocTs Kak 3kojorudeckuit ¢akrop. [IpucmocoOiieHuss pacTeHHA K IOACPIKAHUIO
BogHoro Oananca. Kmaccudukanuss pacteHuid 1o OTHOIIEHHIO K Boje. IIpucmocoOmieHus
YKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenpl OOMTaHHS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBCHHAs, TITyOMHHAs
MOJIIOYBEHHAsA, BHYTpHOpPraHu3MeHHas. DU3HKO-XMMHYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3moB. [IpucnocobieHuss OpraHu3MoB K )KU3HU B Pa3HbIX cpeax.

buonorunueckue putmel. BHeniare u BHyTpeHHUE pUTMbl. CyTOYHBIE M TOJUYHBIE PUTMBI.
[IpucnocobaeHHOCTh OPraHN3MOB K CE30HHBIM H3MEHEHUSIM YCIOBUH KU3HHU.

Kuznennoie Gopmbl opranuzmoB. [lonstue o xusHeHHOU (opme. YKuzHeHHbIE (HOPMBI
pacTeHHii: JepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TPaBBI.
KuzneHHble (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, TE€OOMOHTHL, a’pOOHOHTHL. (coOeHHOCTU
CTpOEHUs 1 00pa3a KU3HHU.

buotnyeckne ¢dakropel. Buasl OMOTHYECKMX  B3aWMOJEHCTBHIA:  KOHKYpPEHIIHSA,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepaius, MyTyaln3M, KOMMEHCATIU3M
(kBapTHpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMoneHCTBUS  (TONMUYECKUE,
dopudeckue, padbpuyeckue). 3HaYeHHE OMOTHUYECKHX B3aUMOJCUCTBUN ISl CYIIECTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [[pHHIMT KOHKYPEHTHOTO HCKITFOUCHHUS.

JdemoHcTpauuu

TabGnuuel 1 cxembl: «IKosnornyeckue (Gpaxkropb», «CBETOBOM CHEKTP», «IKOJOTHUECKUE
IPyIIbI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « TeNI0KpOBHBIE )KUBOTHBIE», «XOJIOAHOKPOBHBIE
KHUBOTHBIEY, «DHU3HONIOTHYECKHE aJalTalud KUBOTHBIX», «Cpenpl OOMTaHUS OPraHU3MOBY,
«buonornyeckue putMb», «KusHeHHsle GopMbl pacTeHuin», « KuzneHHsle pOpMBbI )KUBOTHBIXY,
«OKOoCHUCTEMa LIMPOKOIMCTBEHHOTO Jeca», «KOcHCTeMa XBOMHOTo Jecay, «llemu nuranus»,
«XumnangyectBoy, «Ilapasutuzm», «Konkypenmus», «Cumomnosy, «KommeHcammuzmy».

OOGopynoBaHue: TepOapuu pACTCHUW W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJOTHYECKUX  (aKTOpPOB, TepOapuu  CBETONIOOMBBIX, TECHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUl, CBETONIOOUBBIC, TEHETIOOMBHIE U TEHEBHIHOCIMBBIE KOMHATHbBIE
pacTeHus, repOapuu ¥ KOJJIEKUUU TEIUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMUMBBIX
pacteHuii, 4yydera NTHUIl M 3Bepei, repOapuu pacTeHUil, OTHOCAIIMXCS K TUTPOQHTaM,
KcepopuTam, Me30puTaM, KOMHATHBIE PACTEHHs JaHHBIX TPYMI, KOJUIEKIWH HKUBOTHBIX,
oOWTAIONINX B pa3HbIX cpefax, repOapuu M KOJUIEKIIUH PACTeHUU M KUBOTHBIX, 00JIaJaronInx
yepTaMyd MPHUCIIOCOOJICHHOCTH K CE30HHBIM U3MEHEHHUSM YCIOBUH JKHU3HH, repOapuu u
KOJUICKIIMM PACTEHUH W JKUBOTHBIX PA3JIUYHBIX JXKU3HEHHBIX (POPM, KOJICKUUH KUBOTHBIX,
Y4aCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOIECHCTBUSIX.

JlabopaTopHasi padota «BrIsiBlIeHHE TPUCTIOCOOJICHUI OPTaHU3MOB K BIIUSIHHIO CBETaY.

fokymerT noanuikaGopatepsaninpa6oTa «BbriBieHne npucnocoONeHuil OpraHu3MOB K BIUSHUIO
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JlabopaTtopHas padoTra «AHAaTOMHYECKHE OCOOCHHOCTH PACTEHHUH U3 pa3HBIX MECT
oOUTaHUN.

Tema 8. JkoJiorusi BUA0B U MOILYJISIIUI

DKOJOTUYECKHE XapaKTePUCTUKHU momyJsiuu. [lomynsius kak Ouojoruueckasl cucTema.
Ponp HEeomgHOpomHOCTH cpenbl, GU3MYECKUX OaphepoB M OCOOEHHOCTEW OMOJOTMH BUIOB B
(GopMHUPOBAHNUU IPOCTPAHCTBEHHOM CTPYKTYpbI NOMyJIsIHi. OCHOBHBIE TOKA3aTENH MOMYJISIUH:
YUCJIEHHOCTh, IJIOTHOCTh, BO3PACTHAsI M MOJOBasi CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DKoJioruueckasi CTpykTypa mnomyssiiud. OneHka 4YMCIEHHOCTH mnomysisiuuu. [nHammuka
HOMYJISIUK U €€ peryisnus. buotnueckuil noreHan nomyasiuuu. MoaenupoBaHue TUHaAMUKU
nonyisauuu. KpuBble pocta uyucineHHoctu nonyisauuu. Kpusbsle BbDKuMBaHMs. Perymsnus
YUCIIGHHOCTH TMOMYJISIUA: poiib (aKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKOJoru4ecKue crpareruu BuoB (r- u K-crparerun).

[lonsitTue 00 »skonormueckoi Hume Buaa. Mectoobutanue. MHoOromepHas MOJENb
skosiornyeckol Humm Jx.M. Xaruuncona. Pazmepsl sxkonorundeckoi Humd. [loTreHnmansHas u
peann30BaHHas HUILIU.

Bun kak cucrema mnomyssiuuii. Apeansl BUIOB. Buabl M uX KU3HEHHBIE CTpaTETHH.
DKOJIOTHYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTU TIOBEJICHWS M MUIPALMI >KUBOTHBIX. bHOJOrnyeckne WHBA3UU
YyKEPOJHBIX BUOB.

JdemoHcTpanuu

[Toptper: [Ix. M. XaTunHCOH.

Tabmuip! 1 cxeMbl: «IKOJIOTHYECKUE XapaKTepUCTUKU Monmyasuuny, «[IpoctpancTBenHas
CTpPYKTypa mnonyisauun», «Bo3pactHele nupamuael nomnyiasuun», «CKOpPOCTh 3aceieHust
NOBEPXHOCTU 3€MJIM Pa3IMUHBIMM OpraHusMammu», «Mopenp skosornueckoil Humum Jx. W.
XaTYMHCOHAY.

O6opynoBanue: repOdapuu pacTeHUA, KOJIEKIIUN KUBOTHBIX.

Jla6opaTopnas padora «IIprucrnocoOieHust ceMsH pacTeHUN K PacCeICHUIO.

Tema 9. Jxko0rus cood1eCTB. IKOJOTHYeCKHE CHCTEMBI.

CooOuiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoreHo3e.

Okocuctema kak oTkpeiTasg cuctema (A. JIx. Tencnum). DyHKUHOHANBHBIE OJIOKU
OpPraHU3MOB B HIKOCHUCTEME: IMPOIYLEHTHI, KOHCYMEHTHI, peayueHThl. Tpoduyeckre ypoBHH.
Tpoduueckue nerm u cetu. Abnorndeckne OJI0KK dKocucTeM. [10YBBI M MIIBI B IKOCHCTEMAX.
KpyroBopor BewecTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN IKOCUCTEMBI. buoMacca 1 mpoayKiusa. DKOJIOTUYECKUE TUPAMUIbI
gucel, 0MoMacchl U SHEPTUU.

Jlunamura sxocucmem. Kamacmpoguuecxkue nepecmpotixu. @nyxmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuu. llepBUuHble M BTOPUYHBIE CYKIIECCMM M HMX
NPUYMHBL. AHTPONOTEHHBIE BO3JEHCTBUS Ha CyKIeccud. KinMMakcHOe  COOOIIEeCTBO.
buopa3noobpasue 1 moaHOTa KPYrOBOPOTa BEUIECTB — OCHOBA YCTOMUHUBOCTH COOOIIECTB.

[Ipupoanble 3KOCHUCTEMBL. JKOCUCmEMbl 03Ep U peK. DKocucmemvbl Mopell U OKeaHos.
DKocucmemvl myHOp, 1ecos, cmenetl, nyCmbvlHb.

AHTpPOIIOT€HHbIE  YKOCHUCTEMBI.  Arpo3kocucTema. ArporeHo3. Pazmuums Mexmy
AQHTPOIIOI€HHBIMH U MIPUPOJIHBIMU SKOCUCTEMAMH.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'oponckas ¢uopa u dayHa.
CunaHTpOomM3anusi Tropojckoi (ayHbl. buomormdeckoe ©  XO3SHCTBEHHOE 3HAYCHHE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

[IOKYMEHT MoAn/3aK OHQMEMHOACOHNMCLhOPMUPOBAHUS ~ OCHOBHBIX ~ B3aMMOJEHCTBMM  OpraHM3MOB B
MYHLIATIAGGHRE BIGAXETHRS OBLUEQBRAZOR SRS exma u 6}BOBZOEPuUKaAFRDPIET FRIPRIGEEEIROEHPEEPO¢02428
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@yukyuonuposanuu  dxocucmem. llepeHOC SHEPTUM W BEIIECTB MEXKIY CMEXKHBIMU
DKOCHUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJALMA MW 3KOCHUCTEM B  YCIIOBHUSX
€CTECTBEHHBIX Y AHTPOIIOT€HHBIX BO3JEHCTBUN.

Mexanuzmor  6030eticmeus  3a2pA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOB8bl IKOAOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmeusi. MeTooI0rusl MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX IKOCHUCTEM.

JdemoncTpauuu

[optper: A. Jlx. Tencnu.

Tabmune! u cxeMbl: «CTpykTypa OMoOlLIeHO03a», « DKOCUCTEMA IIUPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOTO Jeca», «DyHKIHMOHAbHBIE TPYNIbl OPraHU3MOB B 3KOCHUCTEME),
«KpyroBopor BemectB B dkocucreMe», «llemu muTaHus (macTOWIHAS, JETPUTHAN)»,
«DKOJIOTHYECKas MUpaMUIa Yhce», « IKoIorndeckast mupaMua 6uomMacchl», « IKOJIOrndecKas
nupamuaa sHeprum», «OOpazoBanue Oonota», «IlepBuuHas cykmeccus», «BoccraHoBneHme
jeca mocie moxapay, «IKocHcTeMa 03epa», «ATpoueHo3», «KpyroBopoT BemecTB M MOTOK
SHEPTUU B arporeHosey, «lIpumepsl ypOosKocucTem.

O6opynoBanue: repOapuy pacTeHU, KOJUICKIIMM HACEKOMBIX, dydelia MTUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuueckasi padora «/3yueHnue u onucanue ypoo3IKOCHCTEMBD».

JlaGopaTopnas pa6ora «/3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX YWICHUCTOHOTHX B
Pa3HBIX IKOCUCTEMAX).

IKCKypeusi «DKCKYpCHs B THIUYHBIN OMOTeoreHo3 (B qyOpaBy, Oepe3HsSK, €IbHHK, Ha
CYXOJIOJIbHBIN WJIM TIOWMEHHBIN JIYT, 03€P0, O0JI0TO)».

IKeKypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rnodanpHast IkocucTeMa

buocdepa — obmeruianerapHast 00ojg04YKka 3eMiIH, TA€ CYHIECTBYET MJIM CYIIECTBOBAJa
KU3HB. PazBuTHe npencraBnenuii o ounocdepe B Tpyaax O. 3tocca. Yuenue B. U. Bepraackoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! 1 ero GyHKLIUH.

3aKOHOMEPHOCTH cyIecTBoBaHUs Ouocgepbl. OcobeHHocTH 6Hochepbl Kak ri1odaabHON
skocucTeMbl. JluHammdeckoe paBHOBecue B Omocdepe. KpyroBopoTel BemectB U
OMOTeOXMMHUYECKHE ITUKIIBI (YTIIepoia, a30Ta). PUTMUYHOCTH sIBJICHUH B Onocdepe.

3onanbHOCTH OuOCchepsl. [lonarue o Guome. OcHOBHBIE OMOMBI CYIIH: TYH/ApA, XBOWHBIE
jeca, CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE JIECa, CTENH, CAaBaHHBI, ITyCTHIHU, TPOIIMUYECKHE JIECa,
BBICOKOTOPBSI. Kitmmar, pacTUTENbHBIN U )KUBOTHBIH MUP OMOMOB CYIIIH.

CtpykTypa ¥ (QyHKUHS SJKHBBIX CHCTEM, OIIEHKAa WX PECYpCHOrO TMOTeHIHala U
ounochepHbIX (YHKITHIA.

JdemoHcTpanuu

Hoptpetsr: B. 1. Bepnanckuii, 3. 3rocc.

Ta6mumpl n cxemsl: «I'eocheps 3emnmn», «KpyroBopor azora B nmpupomae», «Kpyroopor
yraepoaa B npupojae», «Kpyrosopot kucinoposaa B npuponae», «KpyroBopor Boasl B IpUpoJie»,
«OcHoBHBIE OuoMmbl cymm», «Knumartndeckue mosica 3emnu», «Tynapay, «Taiiray,
«Cmemannbii  nec», «lllupokonuctBenusiit  jecy, «Cremb», «CaBaHHa», «IlycThIHSY,
«Tponuuecknii nec».

O6opynoBaHue: repOapuy paCTEHUI Pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesioBeK 1 OKpYKAWOIIAs cpeAa

DKolornyeckne KpH3UChl M WX NpUYHHBL. Bo3gelicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHHE BO3AYIIHOM cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOJHON cpeabl. OxpaHa
BOJIHBIX pecypcoB. Paspymienue noussl. OxpaHa MOYBEHHBIX pecypcoB. M3mMeHeHue KiinMara.

[IOKYMEHT roanAHEPETeteMoeNvBESICHCTBUE HA  PAacTUTENbHBIM M JKUBOTHBIM mup. OxpaHa
MYHWLY FERIMNEIHAERHERTRIZBEATRAI A cHOBHEIC npdﬁi%ﬁﬁ:ﬂ'&kpa}fﬁﬁrfkv@6%&??%19%%212%{\02428
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Oco60 oxpansiembie npupoansie Teppuropun (OOIIT). borannueckue caabl U 300JOTHYECKUE
TapKH.

OcHOBHbBIE MIPUHIIMIIBI YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbI. ParroHnaabHoe
NPUPOJIOTIONB30BAHUE M COXpaHEHHEe OHOJNOTHYEeCKOro paszHooOpasus 3emiu. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX IKOJIOTHUECKUX KpU3rcoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €TO BEPOSITHBIC TIOCIICACTBHSL.

Pa3BuTHe METOJOB MOHUTOPUHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnsbie uccredosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNHOCOOHOL
aHepeemuke. buonozuueckoe pasnoobpasue u dbuopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemsl, obecneyusaiouue OOCMyn K UHGOPpMAyuu no COCMOAHUIO OMOENIbHLIX 6U008 U
akocucmem. OCHO8bl IKOpeabUIUMAayuu IKOCUCEM U CNOC0O08 DOPbObL ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxkyus mopckux u HazemMHbIX 9KOCUCTNEM.

JdemoHcTpanuu

Tabmumer u  cxembl: «3arpsisHeHHE aTMmochepwl», «3arps3HeHue THIpOochepsD,
«3arps3Henne  1TouBbl», «llapHUKOBBIT 3ddekT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppUTOpUNY, «MoJenu ynpaBiasieMoro MUpa.

Ob6opynoBanue: ¢ororpaguu OXpaHSEMBIX pPACTEHHH U JKUBOTHBIX KpacHOW KHHTH
Poccniickoit enepanun, KpacHoM KHATH pernoHa.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'H
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
MPOrpaMM CpeTHEro OOIIero 0Opa3oBaHus: JMUHOCTHBIE, METANIPEIMETHBIEC U TIPEIMETHBIC.

B CTPYKTYPC JIMYHOCTHBIX PC3YJIbTATOB OCBOCHUA IMPOrpaMMbI I1O OHoI0orun BBIACIICHBI
CIEIyIOIIME  COCTABJIAIOIIME: OCO3HAHME OOyYaroIIMMMCS  POCCHHMCKONW  Tpa)<JIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOONPENEICHUIO,
Hanuyue momugayuu K OOyUEHUI0 OWOJIOTHH, YeleHanpasieHHoe pazeumue BHYTPEHHHX
yOeXIeHUI JIMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M MUCTOPUYECKHX TPATUIMNA Pa3BUTHS
OMOJOTMYECKOr0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYaIOIMXCSl PYKOBOJICTBOBATHCS B
CBOEH  JEATENBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKamH, MPUCYLUIUMH  CHUCTEME
OMOJIOTHYECKOTO  OOpa3OBaHMS, Haluuue NPABOCO3HAHUS ~ DKOJOTHUECKON  KYJIbTYPHI,
CNOCcobHOCMU CMA8UMb A U CTPOUTH KU3HEHHBIC TIJIaHbI.

JImgHOCTHEBIE PE3YIbTATBI OCBOCHUA IMPOrpaMMBbI 110 OHOJIOTHH JOCTUTI'alOTCA B €IUHCTBEC
y4eOHOM M BOCTIUTATENBHOMN N1E€ATEIHHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUHCKUMU
COIIMOKYJIbTYPHBIMH, UICTOPUUECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHM, IPUHITHIMU B
O6H.I€CTB€ npaBUjIaMHi WU HOpMaMM IMOBCACHHUA U CHOCOGCTByIOT nponeccaM CaMoOIlO3HaHUA,
CaMOBOCITMTAHUA U CaMOPa3BHUTHUA, Pa3BUTUIA BHYTpeHHGf/'I MO3UIMKU JIMYHOCTH, MaTPHUOTHU3MA U
YB@XKEHUS K 3aKOHY M IPABOIOPSAKY, YEJIOBEKY TpyJa U CTapuieMy MOKOJEHHUIO, B3aUMHOIO
YBOXKECHUS, OEpPEeKHOTO  OTHOWIEHUS K  KyJIbTYpHOMY  HACIEIUI0O U TPaJULUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYKarollen cpeie.

JImgHOCTHEBIE PE3YJIbTATBI OCBOCHHA y‘IC6HOFO npeamera «bnonornsy JOJIKHBI OTpaXaTb
TOTOBHOCTh M CIOCOOHOCTH OOYyYaloIUXCsl pyKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3ULMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAlUW, T[O3UTUBHBIX BHYTPEHHHUX
yOKICHHUI, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHUICKOTO  0OIIecTBa,
PaCIMPCHUC KU3HCHHOI'O ONbITa M OIbITa ACATCIIBHOCTHU B IPOLCCCE pCain3alliid OCHOBHBIX
HaIlpaBJICHUN BOCIUTATEIbHOU E€ATEILHOCTH, B TOM YHCJIE B YaCTH:

LOKYMEHT MOANVEM P asKipa HUKOLOVBOTIIN TAH U :
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c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIEHA POCCUMCKOr0 00IIECTBa;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHA U
MIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPYECKOH NEATETBLHOCTH NPU CO3JaHUU YUEOHBIX MPOCKTOB,
pelieHny yueOHbIX U [MO3HABATENbHBIX 3a/1a4, BHITOJHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3MIMIO 1O OTHOIIEGHUIO K SBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBaTh B  CBOMX JICHCTBUSIX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pasHbIMU yOEXKJAECHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMU U COLIMATIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIOJHEHHUS YyUeOHBIX,
IIO3HABATEJIbHBIX M HCCIIEJOBATEIbCKUX 3a/lad, YBAXKUTEIBHOI'O OTHOLIEHUS K MHEHUIO
OIIOHEHTOB MPH 00CYXAEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COAECPIKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOU U BOJIOHTEPCKON IE€ATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIMTAHMS

c(hOpPMUPOBAHHOCTH POCCUICKON TPAKIAHCKOW UACHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, TOopAocTy 3a CBOW Kpai, CBOKO
Poauny, cBOM S3BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOIIEHHE K NPUPOAHOMY HACICAMID M NaMSATHUKAM HOPHUPOAbL,
JIOCTHXEHUSM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/JIE;

CIIOCOOHOCTh OLIEHMBATh BKJAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHUE M pa3BUTHE
OMOJI0TUH, TOHUMaHUS 3HAYeHUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPHUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

ujelHas yoe:xx1IEHHOCTh, TOTOBHOCTH K CIIYXEeHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cynb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUIMCKOTO HApOJa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAallMI0 U MPUHHUMATh OCO3HAHHbBIE PEILECHUS, OPUEHTUPYSACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUNBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOAMTENSAM, CO3JAHMIO CEMBUM HAa OCHOBE
OCO3HAHHOTO MPHUHSTHUS LIEHHOCTEN CEMEMHOMN *U3HU B COOTBETCTBMM C TPAIAULMSIMH HapOJ0B
Poccuu;

4) 3cTeTHYeCKOro BOCIMTAHMS

ACTETUYECKOE OTHOUICHHWE K MHpY, BKJIIOYAsl ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHMIA;

MMOHUMaHNE SYMOIMOHAIBHOT'O BO3/IEUCTBUS KUBOM IPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJAX HCKYCCTBAa, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOPMHPOBAHMSA  KYJBTYPbl 310POBbS U
IMOLMOHAJIBLHOTO 0JIArOnoJIy4us:

MOHUMaHWE W pealin3alus 3I0pOBOro U 0e30MacHOro 00pasa >Ku3HU (310pOBOE MUTAHUE,
coOI0ficHHE TUTMEHHYECKHUX TMPaBWJI M HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTHAbIXA,
perynsipHas (QHU3MUECKas AaKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

MOHMMAHHE IIEHHOCTU TPaBWJ WHAMBHIYAJIbHOTO M KOJUIEKTUBHOTO 0€30IacHOro

JIOKYMEHT OB GV AHI SN BCOAORNQUTEIXIGHERP O2KAFOIUX 300POBBIO U XKU3HU HIO,HefI;
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OCO3HAHME MOCIEICTBUI M HEMPUATHS BPEAHBIX NPUBBIUEK (YMOTPEeOJICHUS AJIKOTOJIA,
HapKOTUKOB, KypEHHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOH JESTEIbHOCTU TEXHOJIOTMUYECKON U COLIMAIBHOM HAIlpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBATh, IUIAHUPOBATb W CAMOCTOSATENBHO  BBINOJHATH  TaKylo
JeSITENIbHOCTD;

UHTEpeC K pa3nuyHbIM cepam mpodeccrnoHaTbHON AeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyayIiei nmpodeccun u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTHb M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO HA NMPOTSHKEHUU BCEU
KU3HU;

7) IKOJIOTNYECKOr0 BOCTIMTAHUS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOILEHHE K MPUPOJE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYyIlIECTBOBAaHUS,

MOBBIIICHHE YPOBHS SKOJOTMYECKON KYJIbTYphl: MPHOOPETEHUE ONbITa IUIAHUPOBAHUS
MOCTYIIKOB M OIEHKU WX BO3MOXHBIX MMOCJIEICTBUMN IS OKPYKAIOIICH Cpeibl;

0CO3HaHME TTI00AILHOTO XapaKTepa SKOJIOTUIECKUX MPOOJIeM U IMyTel UX PELICHuUs;

CIIOCOOHOCTh MCMOJIb30BaTh NMpUOOpETaeMble PU M3YYEHUHU OMOJIOTUYU 3HAHUS U YMEHUs
IpU pelIeHUuu MpoOJeM, CBSI3aHHBIX C PAMOHAIBHBIM IMPUPOAOIOIB30BaHUEM (COOIIOICHNE
MpaBUJI TOBEJEHUS B MPHUPOJE, HANPABICHHBIX HAa COXPAHEHHWE PAaBHOBECHS B JKOCHUCTEMaX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);

AaKTUBHOE HENpUATHE NEHCTBUM, NMPHUHOCSIIMX BpEl OKpYXKarolled NpUpOJHOW cpere,
yMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTHMUECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JIEUCTBUI U NPEIOTBPAILATD HX;

HaJIMYME Pa3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJNbTYpbI, OIIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHHMKAaTMBHOW M COLMAIbHOW MpaKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTHYECKOHN JEITeTbHOCTH IKOJIOTUYECKOM HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHUS:

c(OpMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUA HAyKd M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOTO HAa JUAJIOre KYyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SA3BIKOBOW M UATATEIbCKON KYJIBTYpPbI KaK CPEACTBA B3aUMOIECHCTBU
MEX1y JIFOJIbMU U TIO3HAHUS MUPa;

MOHUMaHue crenu@uKkn OWOJOTHU KaK HAayKHh, OCO3HaHUA €€ ponu B (HOPMUPOBAHUH
paIMOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPeICTaBICHHs 00 OKpYyKaroIieM
MHUpEe KaK O €IMHCTBE NpPUPOIBI, YeJIOBeKa M oOmiecTBa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pellieHnH NpoOieM COXpaHEHUs! IPUPOTHOTO PaBHOBECHS;

yOEeXKAEHHOCTh B 3HAYUMOCTHU OMOJIOTMM JJII COBPEMEHHOM IUBMIIM3AIMH: 00eCTIeUeHHs
HOBOT'O YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX
peliaTh pecypcHble mpoOaemMbl Pa3BUTHS YETIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 II00ATbHBIX
HKOJIOTHUECKUX MPOOJIeM U 00ecrieueHus Iepexoia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHUU B IIEJISX IMOBBIIMICHUS OO0IIeH
KyJbTYypbl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIIMOHAIHHOU
IPaMOTHOCTH 00ydJarommxcs, opMUpyeMoil Ipu U3y4YeHUH OUOJIOTUH;

NOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4YyaeMble 3HAaHUS JJsi aHajuu3a M OOBSCHEHUsS SIBICHUU

[IOKYMEHVKIPNDKA0 ENETPORME A0 MVABPROUCXOIAIINX B HEM HM3MEHEHMI, YMEHHUE JenaTh O0OCHOBaHHBIC
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3aKIIIOYCHHUA Ha OCHOBC HAYYHBIX (baKTOB U UMCIOHIUXCA HOAaHHBIX C MLCJIbIO IMOJYUCHUA
AOCTOBCPHBIX BBIBOAOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJIh30BaTh OHOJIOTUYECKHE 3HAHUS IS PEIICHUS
npo0JIeM B peabHBIX KU3HCHHBIX CUTYaIUsX;

OCO3HAaHUEC LECHHOCTU Hay‘-IHOI\/JI ACATCIIbHOCTH, TOTOBHOCTh OCYHICCTBJIATHL NPOCKTHYIO U
HCCICO0BATCIIbCKYIO ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh W CIHOCOOHOCTh K HEMPEPHIBHOMY O0Opa30BaHUIO U CaMOOOpa3OBaHHIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHHA 1O OHWOJOTMM B COOTBETCTBUH C IKHU3HCHHBIMU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ysbTaThl OCBOEHHUSI yueOHOro mpeamera «buojorus» BKIIOYAIOT:
3HaUYUMBbIE Ui (DOPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXAUCHUIUIMHAPHBIC
(MeXIpeIMeTHBIC) OOIIeHAYYHbIE TTOHATHS, OTPAKAIOIINE [IEJTOCTHOCTh HAYYHOU KapTUHBI MHpa
U crenu(rUKy METOOB IMO3HAHMS, HCIIOIB3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJIEHUE, TPOIECC, CUCTeMa, Hay4HbIM (hakT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCIeOBaHNEe, HAOIIOJEHNE, U3MEpPEHHUE, SKCIEPUMEHT W JpYTHe); YHHBEpcaJbHbIC
yueOHble JIeiicTBUs (TIO3HABaTeNbHbIE, KOMMYHHKATUBHBIC, PETYJISTUBHBIE), 00CCIICUNBAIOIIIE
¢dopmupoBaHre (YHKIMOHAIBFHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIMH OO0YYaroIIuXcs;
CIIOCOOHOCTh oOy4aromuxcs HCIOJIb30BaTh OCBOEHHBIE MEXAUCIUIIIINHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCAJIbHbIE Yy4eOHBIC ICHCTBHS B IO3HABATENBHOU U
COLIMAJIbHOW IIPAKTHKE.

B pesynpraTe wu3yueHus OWONOTMM HA YPOBHE CpEAHETO OOIIero oOpa3oBaHUs Y
obOyuaromerocss 0ynyT copMHUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS,
KOMMYHHKATHBHBIE YHUBEpCalbHbIE Y4YeOHbIC JEWCTBUSA, PETYISITHUBHBIC YHHBEpCaIbHBIC
yueOHbIe JeCTBUS, COBMECTHAS I€ATEIbHOCTb.

MertarnpeMeTHBIE pPe3yJIbTaThl OCBOSHHS TPOTPAMMBI CpeIHEro oO0IIero oOpa3oBaHUs
JOJI’KHBI OTPaXKaTh:

OBi1ageHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a30Bble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOATENFHO (OPMYIIHPOBATh M AaKTyaJIM3UPOBATH MpPOOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONB30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIICHUS (aHANN3a,
CHHTE3a, CpaBHEHMA, KIAcCU(PUKAIMHM, OOOOIIEHUs), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHSTHH (BBIICATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABINBATE CBS3H C APYTUMHU OHITHIMH);

ONpeeNaTh LEeIN AeATeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUHM HX JOCTHKEHHS,
COOTHOCHUTH PE3YIbTaThl ACSITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;

UCIIONb30BaTh OHMOJIOTMUECKHE TOHSTHUS Ui OOBSCHEHUS (AKTOB M SIBICHUN >KHBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIyKTUBHBIC, JENAyKTUBHbIE, IO AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMATPUBAEMBIX SIBICHHSIX, (OPMYITUPOBATH
BBIBOJIbI U 3aKJIFOUCHUS;

NPUMEHSTh CXEMHO-MOJICNIbHBIC CPEACTBA /ISl MPEJICTABICHHS CYIIECTBEHHBIX CBS3CH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKkKe MPOTUBOPEUYUI Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh TUIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCSI MaTepUaATbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJILTATOB IIEJISIM

ROKYMEH3 IO AT B PHIERI AOEABNSIBUIN NEATEIBHOCTH;
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KOOPAMHUPOBATh M BBINOJHATH pPabOTy B YCJIOBUSAX pPEAJbHOTO, BHUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHHE TIPH PEIICHUH KHU3HEHHBIX TIPOOIIEM.

2) 0a3oBbIe UCCIeA0BATENbCKHE eiiCTBUS:

BJIaJICTh HaBBIKAMU Yy4E€OHO-HCCIEIOBATENBCKON U MPOEKTHOU NEATENbHOCTH, HaBBIKAMU
paspemieHus mpoosieM, CocOOHOCTBI0O H TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY ITOMCKY METOJIOB
pelIeHNs MPaKTUIECKUX 33134, IPUMEHEHHIO PAa3IMYHBIX METO0B IIO3HAHHUS;

UCIIONIb30BaTh PAa3IMYHBIC BUJABI JESITEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpETalnY, MPeoOpa3oOBaHUI0O U MPUMEHEHHIO B Y4EOHBIX CUTYalMsX, B TOM YHCIE MpU
CO3JIaHUH YUEOHBIX U COIMATIBHBIX IPOCKTOB;

¢dopMupoBaTh HayYHBIM THIT MBIIUICHHS, BIAJ€Th HAYYHONH TEPMHHOJIOTHEH, KIFOUEBBIMH
HOHATHSMH U METOJJAMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BATEIBHON NEATEIHHOCTH U
KU3HCHHBIX CUTYaIlUsX;

BBISBJIATH TPUYMHHO-CIICACTBEHHBIC CBA3M M aKTYaJIM3UPOBATh 3ajady, BBIIBUTATh
TUIOTe3y €€ pEUICHUs, HaXOJUTh AapryMEHTHl Ui JIOKAa3aTelbCTBA CBOUX YTBEPXKICHHH,
3aaBaTh apaMeTpPbl U KPUTEPUU PELICHUS;

aHAJM3UPOBATh IIOJNyYEHHBIE B XOJE pEIICHHs 3aJauyd pPe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JOCTOBEPHOCTb, IIPOrHO3MPOBATh N3MEHEHUE B HOBBIX yCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILECTBIIAT IIE€JICHANPABICHHBIN IMOMCK IMEpPEeHOca CPEACTB U CIOCOOOB JeHCTBUS B
po(heCCHOHATBLHYIO CPEAY;

yMEThb MEPEHOCHTh 3HAHUS B  IIO3HABATENbHYIO M  IPAKTHYECKYl0  00JIacTu
KHU3HEACATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJCH, NpEIJiaraTh OpPUTHHAIBHBIC TOAXOIBI W PEIICHUS, CTaBUTh
npoOJIeMBl B 331a4H, TOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHHS.

3) pabdora ¢ nHpopmManmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHUKAX HH(OpMaIuM (TeKkcTe y4eOHOro mocoowms,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIOTHYECKUX CIIOBAPSIX M CHPABOYHUKAX, KOMITBIOTEPHBIX
0a3zax nmaHHBIX, B MHTepHeTe), aHAIM3UPOBATh HHGPOPMAIHMIO PA3JIMYHBIX BHUIOB U (opm
Ipe/ICTaBICHNUS, KPUTUYECKU OI[CHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYNBOCTB;

(dbopMyaHpOBaTh 3ampOCHl M TNPHUMEHATh Pa3IMYHBIE METOABI TPU TOUCKE M OTOOpe
Onosornyeckoil nHMopMaIK, HeOOXOIUMON /TSl BRITIOJTHEHUS Y4eOHBIX 3a/1a4;

NpUOOpETaTh OMBIT HMCHOJB30BAaHHUSA HH(OPMAMMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTHBHOT'O HCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMY NpPEICTaBICHUA OHOJIOTUYECKOM
uHpOpManuu (CXeMbl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCTIONB30BAaTh HAYYHBIM S3BIK B KAuecTBE CPEACTBA NHpU pPaboTe ¢ OHOJIOTHUECKON
uHpopManyeil: IPUMEHITh XUMHUYECKHe, (GU3NUECKHEe W MaTeMaTH4eCKHe 3HAKW U CHMBOIIHI,
dopmynel, abOpeBHaTypy, HOMEHKIATYpY, HCIIOJNB30BaTh M IPEOOpa3OBBIBaTH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATIISAHOCTH;

BJIAJeTh HABBIKAMH pACMO3HABAHUS H 3alIUThl WHpOpManuu, HWHHOPMAIOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJjajeHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH AeiiCTBUAMU:

1) oOmenne:

OCYILECTBIIATh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B THAIIOTE
WIN JUCKYCCHH IO CYIIECTBY OOCYXIaeMOi TeMbl (yMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBAThH

[OKYMEHS YRS ITREASD I EQTHOOEATEIIBHCHO0 BBITOTHEHUST  TIpejlaraéMod  3aJayd, YYHUTBIBATb HWHTEPECHl U
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pacro3HaBaThb HeBep6aHLHBIe cpcacTBa OGH.[GHI/IH, IIOHUMAaTh 3HAUYCHHUC COIHAJIbHBIX
3HAKOB, MMPCANOCBIIOK BO3SHUKHOBCHUS KOH(l)J'II/IKTHI)IX CI/ITyaHI/II\/JI, YMCTb CMATYATDh KOH(bHHKTBI n
BECTH MEPErOBOPHI;

BJIQJIETh Pa3NUYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJCHCTBHS, MOHMMATh HaMEpPEHUs
JIPYTHX JTIOCH, MPOSBIATh YBAKHUTEIHLHOE OTHOIICHHE K COOSCEHUKY U B KOPPEKTHOH (opme
(GOopMyJIMPOBATH CBOM BO3PAXKCHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHaA eSITeJIbHOCTD:

NOHMMATh U MCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M MHIUBUAYaIbHONW pabOThl HpuU
penieHnn OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBaTh HEOOXOIUMOCTh MMPUMEHEHHUSI TPYIIITOBBIX
¢dbopM B3anMOAEHCTBUS TP pEIICHUH y4eOHOM 3a1auH;

BBIOMpPATh TEMATUKy M METOJbl COBMECTHBIX NEHCTBU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXXHOCTEH Ka)/I0TO YWICHA KOJUIEKTHBA,;

NPUHUMATh LEIU COBMECTHOM JAESTEeIbHOCTH, OPTraHW30BbIBAaTH M KOOPJIMHUPOBATH
OeHCcTBUS MO €€ JOCTHMIKCHMIO: COCTaBISATh IJIaH ACMCTBUIA, pacHpeneNiarTh pojid ¢ Y4ETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLICHUBATHh KA4YCCTBO CBOCTO BKIIaJa M KaXA0I0 y4YaCTHHKAa KOMaH/Ibl B O6HII/II\/'I pe3yiabTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OICHUBATh WACH C TMO3ULWU HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYHECCTBIATE TIMO3UTHUBHOC CTPATCTHUCCKOC TMMOBCACHHUEC B Pa3JIMYHBIX CUTyalusdIX,
MPOSIBIISITH TBOPUECTBO M BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OBi1ageHne YHMBEPCAJIbHBIMH PeryJsiTUBHBIMU 1€ CTBUSMM:

1) camoopranusanus:

HCIIOJIB30BAaTh OHMOJIOTMYECKUE 3HAHUA JJIs1  BBISAIBJICHUS HpO6J'IeM U UX PpCUHICHUA B
YKU3HEHHBIX U Y4EOHBIX CUTYalIUAX;

BbIOMpaTh HA OCHOBE OMOJOTHYECKUX 3HAHUI 1IeJIeBbIe U CMBICIIOBBIC YCTAHOBKH B CBOMX
JNEUCTBUSAX M TMOCTYIKAaX IO OTHOIICHHIO K >KMBOW IMPHUPOJE, CBOEMY 3I0POBBIO U 30POBBIO
OKPYXKAIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO NIEATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYyIHUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTENbHON MACSITENBHOCTH U
JKU3HCHHBIX CUTYAllUAX;

CaMOCTOSITEIIFHO COCTABJIATH IUIAH PEIICHHUS MPOOIeMBbI ¢ YIETOM UMEIOIIUXCS PECypPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIMOYTCHUIA;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupATh paMKi y4eOHOTo peiMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

JIeJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PELICHMUE;

OLICHUBATbH MMPUOOPETEHHBIN OTBIT;

croco0CcTBOBaTh (DOPMHUPOBAHUIO U TIPOSBICHHUIO IIMPOKOH IPYIUIIMN B PA3HBIX 00J1aCTAX
3HAHMI, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CUTyallUsIM, BHOCUTL KOPPCKTHBBLI B ACATCILHOCTb, OLCHHBATDH
COOTBETCTBUE PE3YIbTATOB LEJISIM;

BJIa/ICTh HaBBIKAMH MO3HABATENBHON pedIeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JACHCTBUN
1 MBICIIMTCJIbHBIX MPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ, HUCIIOJIB30BaTh HpI/IéMBI pe(I)HeKCI/II/I
JUTSL OLIEHKY CUTYaIllH, BHIOOPA BEPHOTO PEIICHIS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHHUS 10 UX CHIKEHUIO;

JIOKYMEHT NMOANTHEEMEOHHOIODABAILID APTYMEHTBI IPYTUX IIPH aHAIM3€C PE3YJIbTAaTOB ACATCIbHOCTH,
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NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApTYMEHTBI IPYTUX IPU aHAJIU3€ PE3YJIbTATOB JIEATEIBHOCTH;
IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JPYTOro YeaoBeKa.

MNPEJIMETHBIE PE3YJbBTATHBI

[IpenmeTHBIE pe3ynbTaThl OCBOCHHUS COAEp)KaHUS ydeOHOoro mpenmera «buonorus» Ha
yriIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecredeHne npopuiIbHOTO 00yUueHUsT 00yJaroIIiXCs
Oouonorun. OHM BKIIOYAIOT: creuupuyeckue i OMONOrMHM HAay4YHbIE 3HAHHUS, YMEHUS U
CrocoObl JEHCTBUII TIO OCBOCHHIO, HMHTEPIPETAMd W MPeoOpa3OBaHHUIO 3HAHUMN, BUIBI
NESTSIIBHOCTH TI0 TIOJYYEHUIO HOBBIX 3HAHWUN W WX NMPUMEHEHUIO B PA3IMUHBIX YYCOHBIX, a
TaK)Ke B PEaIbHBIX )KM3HEHHBIX cUTyanusx. [IpeameTHbie pe3ybTaThl IPEICTaBICHbI 110 ro/1aM
U3YYCHHUS.

[IpenmeTHbie pe3ynabTaThl OCBOCHHS yueOHOro mpeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKATh:

c(OpMHUPOBAHHOCTH 3HAHUM O MECTE W POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GbopMUPOBaHNUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpaA, B IMO3HAHWU 3aKOHOB MPUPOABI U
perieHny mpodIeM paIroHATBHOTO MTPUPOIONOIB30BaHUS, O BKIIAJIE POCCHICKUX U 3apyO0eKHBIX
YYEHBIX B Pa3BUTHE OUOJIOTHH;

BJIQJICHUE CHCTEMON OMOJIOTMYECKHUX 3HAHHM, KOTopas BKJIOYAeT: OCHOBOIOJArarolline
OMOJIOTUYECKHE TEPMHUHBI U TIOHATHS (PKWU3Hb, KJIETKAa, OpraHU3M, METa0OJIu3M, TOMeocCTas,
caMOpEeTryJISsIHs, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUNBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerouHas Teopus 1. IlIBamna, M. Ilneitnena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHOoCcTH T. Moprana), yuenust (H. . BaBunoBa — o nenrpax
MHOT000pa3usi ¥ MPOUCXOKACHUS KYIbTYPHBIX PACTEHHIl), 3aKOHBI (€AMHOO0Opa3us MOTOMKOB
MIEPBOTO MOKOJICHHUS, PACHICTUICHUS, YHCTOTHI TaMeT, HE3aBUCUMOT0 HaclieqoBanus I'. Menpens,
TOMOJIOTMUECKUX pSAJOB B HaciencTBeHHOW wu3MeHunBoctu H. . BaBuiosa), npuHIUNbI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHUE OCHOBHBIMH METOJaMHU HAY4YHOTO MO3HAHUS, UCTIOIB3YEMBIX B OMOJIOTHYECKUX
HCCJICIOBAHMSIX KUBBIX O0BEKTOB (OMHCAaHNE, U3MEPEHHE, HAOII0ICHIE, SKCIIEPUMEHT);

YMEHHE BBIJCIATH CYIIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJICTOK MPOKAPUOT W DYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucje OakTepuii, rpuOOB, pacTeHUIA,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHMIA, )KMBOTHBIX, YEIOBEKa,
MPOIECCOB KU3HEACATEIbHOCTH, MPOTEKAIOMUX B OpraHU3Max pacTeHUH, >KUBOTHBIX U
YyeJI0BeKa, OMOJIOTMYECKUX IPOLECCOB: 0OMEHa BelecTB (MeTaboa13M), IPEBPAIECHHS YIHEPTHH,
OpoXeHus, aBTOTPOPHOTO U TETepOTPO(HOIrO THIOB MUTAHUA, (POTOCHHTE3a W XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeTOreHes3a, YMOprUoreHe3a, MoCTIMOPUOHATILHOTO Pa3BUTHS, PA3MHOXKEHUS,
WHANBUIYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJACWCTBHUS TE€HOB, TeTEpO3Hca,
HCKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTAHABIIMBATh B3aMMOCBS3M MEXIY OPraHOWJAAMH KIETKA M HX (PYHKIIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U UX (QYHKIUSMHU, MEXKIy OpraHaMU U CUCTEMaMU OPTaHOB y
pacTeHuii, >KUBOTHBIX U 4YelOBEKa M UX (QYHKIUSIMH, MEXIy CHUCTEMaMH OpPraHOB M HX
GYHKIUSAMU, MEKIY dTamamMu OOMEHa BEIIECTB, dTalaMU KJIETOYHOTO IUKJIAa M YKU3HEHHBIX
[IUKJIOB OPraHW3MOB, OJTallAMH ASMOPHUOHAILHOTO pAa3BUTHS, TCHOTUIIOM H (DEHOTHIIOM,
dbeHoTunom u GpakTopamMu Cpesibl OOUTAHUS;

yMEHHE BBISABISTh OTIUYMUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHIA,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOUINE apryMEHTHI, OMOJIOTHIECKYIO TEPMHHOJIOTHIO U

LOKYMEHTHIISOIIAHOYIENTBDHHOR ARATEFHT TBA POJICTBA OPTAHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;
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YMEHHE pelIaTh OWOJIOTMYECKHUE 3a7ayd, BBIABIATH HPUYMHHO-CIIEJICTBEHHBIC CBS3U
MEXIy HWCCIEAYyEeMBbIMH OHOJIIOTHYECKUMHU TPOIECCaMU H  SBICHHUSMH, IENaTh BBIBOJBI H
MIPOTHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3YyJIbTaTOB;

yYMEHHE BBINOJHATh Ja0OpPaTOpHbIE U MPAaKTHUECKHE padOThl, COOMI0OAATh MpaBUia MPH
pabote ¢ yueOHBIM 1 Ta00paTOPHBIM 000pPYI0BaHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, TPOBEPATh HX OKCIIEPHUMEHTAIFHBIMU CPEIICTBAMH,
dbopMynupys Leib UCCeI0BaHus, aHATM3UPOBATh MOJIyYEHHbIE PE3YJbTaThl U JeNIaTh BBIBOIBL;

yMEHHE y4acTBOBaTh B y4eOHO-HMCCIIEIOBATENbCKOW paboTe Mo OMOJOTHU, HKOJIOTUU H
MeIUIUHEe, MPOBOAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOILIECTB, U IyOJHMYHO MPEACTABIATH
MOJTYYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

yMEHHE OILICHHBATh JTUYECKUE aCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B 00JIacTH
OMOJOTUM W METUIMHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpaBlICHHOE
U3MEHEHHE TeHOMa U CO3aHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBHIOOP OyayIIei npodecCuoHaIbHOM IeITeTbHOCTH B
oOnacTtu OHMOJIOTUU, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X031 CTBa, MUIIEBON
MPOMBIIUICHHOCTH, YIIyOJNsaTh MO3HABATENbHBIM HWHTEpEC, HANpaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccur M MPOAOIDKEHHE OHOJOTHYecKOro oOpa3oBaHHs B
OpTraHu3aIUsIX CPEIHETO MPOPECCHOHATHHOTO U BBICIIIETO 00pa30BaHUSI.

[IpeameTHBIE pE3ynbTaThl OCBOCHMs ydeOHOro mnpenmera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAaYK, B
(OpMHpPOBAHNU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpAa, B TO3HAHWU 3aKOHOB
IPUPOJIbI U PEUICHUH SKOJIOTMYECKUX MPOOJIeM YeIOBEYECTBA, a TAKXKE B PEIIEHUU BOIPOCOB
paIMoOHAIBHOTO MPHUPOJIOTNONIL30BaHUS, U B (OPMHPOBAHMHM IIEHHOCTHOTO OTHOIICHUS K
npupoze, OOIIeCTBY, YENOBEKY, O BKJIAJE POCCHUICKHX U 3apyOeXHbIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

yMEHHE BIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET OMPEIECNICHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB W TOHATHHA (BHI,
sKocucTeMa, Ouocdepa), Ouonormueckue Teopun (dBomonMoHHas Tteopus Y. JlapBuHa,
CHHTETHYECKasi Teopusi sBomonuu), yueHus (A. H. CeBeproBa — 0 MmyTsSX W HampaBJICHUSIX
sBomonuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3apoxsimeBoro cxoactsa K. M. bapa), npaBuna (Munumyma lO. JIuOuxa,
HKOJIOTUYECKOM MUPaMUIBI SJHEPTHH ), TUTIOTE3bI (TUoTe3a «Mupa PHK» V. I'unbepra);

YMEHHE BJaJIeTh OCHOBHBIMH METOJaMH HAy4YyHOTO IIO3HAHMS, HCIIONb3YEeMbIMU B
OMOJOTMYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB W DKOCHCTEM (ONHCAHHE, H3MEpEHHE,
HaOII0/IEHUE, HKCIIEPUMEHT), CIIOCOOAMU BBISBICHUS U OLICHKH aHTPOMOTEHHBIX M3MEHEHHH B
IpUPOJE;

YMEHHE BBIACTATh CYNIECTBEHHBIC NPU3HAKU: BHUJIOB, OMOTCOIICHO30B, IKOCHCTEM U
Oouocdepsl, CTAOMIM3UPYIOMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJUTONATPUUECKOT0 U CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS IBIKYILNUX CUJI IBOJIOLUU
Ha TeHO(OH] MOMYJSAIUHU, MPUCTIOCOOIEHHOCTH OPTaHW3MOB K Cpelle OOMTaHUS, YepeIOBaHUs
HarpaBJICHUH 3BOJIIOLINH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aWMOCBSI3M MEXIY TMPOLECCAMUA SBOJIOLUUH, JBHKYIIHMA
CHJIAMH aHTPOIOreHe3a, KOMIOHEHTAaMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOJIEHUSIMU K HUM
OpPTaHHU3MOB;

YMEHHUE BBISBJIATH OTIUYUTEIbHBIC IPU3HAKH KHUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpere oOuTaHus, aOMOTHYECKHX M OMOTHYECKHX KOMIIOHEHTOB J3KOCHUCTEM, B3aWMOCBS3EH
OpPraHU3MOB B cOOOLIECTBAaX, aHTPOINOTCHHBIX U3MEHEHHH B 9KOCUCTEMAaX CBOEH MECTHOCTH;

[OOKYMEHT HOﬂﬂVKMﬂiﬂH@PﬂBMUTmBa% COOTBCTCTBYIOIIINEC ApTYMCHTBI, 6I/IOJ'IOFI/I‘ICCKYI-O TCPMHUHOJIOTUIO U
MYHUL DKETHOE ABHRQRIAINRATRAPHBB toTRa  oprarididh 1 BasHER ™ eNeTERRIHIPASCRHSE 1 2PRPHT:02420
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B3aMMOCBSI3 OPraHU3MOB U Cpebl OOMTaHMSA, €AMHCTBA YEIOBEUYECKUX pac, HEOOXOIMMOCTH
COXpaHEHHsT MHOTOO0Opa3usi BHJOB M KOCHUCTEM KaK YCJOBHS COCYIIECTBOBAHHUS MPHPOIBI U
YeJI0OBEUECTBA;

YMEHHE pelIaTh OWOJIOTUYECKHUE 3a7a4yd, BBISBIATH HPUYHHHO-CIICJICTBCHHBIC CBS3U
MEXIY HWCCIEAyeMbIMU OMOJIOTHYECKUMHU NpOIecCaMd M SBICHHSIMM, JIENaTh BBIBOJBI HU
IIPOTHO3BI HA OCHOBAaHHUH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JIAOOPATOPHBIE W TPAKTHYECKHE PAaOOTHI, COONIONATH MpaBUIa TPU
paboTe ¢ yueOHBIM U Ta0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX OSKCIEPHUMEHTAIBHBIMU CPEICTBAMH,
bopMyIHpys 1eNb UCCIIeIOBaHNS, aHATTM3UPOBATH MOJYYSHHBIE PE3YJIbTATHI U I€1aTh BBIBOKI;

YMEHHE Y4YacTBOBaTh B Y4€OHO-HCCIIEOBATEIHCKON paboTe MO OMOJOTHUH, DKOJIOTHH W
MEIUIMHE, MPOBOJAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M IyOJUYHO TPEIACTABIATH
NOJyYCHHBIE PE3YIbTaThl HA YUEHUUYECKUX KOH(PEPEHIHIX;

YMEHHE OICHMBATh THUIOTE3bl W TEOPUU O TMPOUCXOXKICHUM JKW3HU, 4YEIIOBEKa W
YeJIOBEUECKUX pac, O TMPUYMHAX, MOCICICTBHIX W CHoco0ax MpemoTBpAIleHUs TI00aTBHBIX
U3MEeHeHu# B buocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyymieil nmpodeccuoHanbHON A TeIbHOCTH B
obmacT  OWOJIOTWH,  OKOJIOTHH, TPUPOJIOIOIB30BAHMS, METUIMHBI, OHOTEXHOJIOTHH,
TICHIXOJIOTHH, BETEPHUHAPHH, CEILCKOTO XO3SWCTBA, MHUINEBOW MPOMBIILICHHOCTH, YTIyOIsTh
NIO3HABATENIbHBI WHTEPEC, HAMpPABICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH
npodeccud M TMPOJOIDKEHUE OHOJIOrMYecKoro o0pa3oBaHMS B OpPraHU3ALUAX CPEIHETO
po¢eCCHOHATIBLHOTO U BBICIIIETO 00pa30BaHUsI.

[IOKYMEHT NMOAMNWUCAH 3MEKTPOHHON MNOANUCHIO
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Kosun4yecTBo yacoB
Ne i/ HaumeHoBaHue pa3iesioB U TeM NPOTrPaAMMbI KouTtpoabHbie
Bcero
padoThI
1 buonorus kak Hayka 1
2 JKuBbIE CUCTEMBI M X U3YUEHUE 2
3 buonorus kineTku 2
4 XHUMHYECKask OpraHu3anus KIETKN 7
5 Crpoenue U pyHKIUHN KIETKU 6
6 OOMeH BellecTB U NpeBpallleHue SHEPTUU B 5
KJIETKE
7 Hacnencreennas undopMmaius 1 peanuzanus eé 5
B KJIETKE
JKU3HEHHBIN IUKIT KIETKA 3
9 Crpoenne U QyHKIUH OPTaHU3MOB 10
10 Pa3MHoOkeHue U pa3BUTHE OPraHU3MOB 5
1 ['eneTnka — HayKa O HAaCIEJACTBEHHOCTH U )
W3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 5
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 5
14 ['enernka yenoBeka 1
15 Cenexkuusi OpraHu3MOB 2
16 buoTtexHonorust U CHHTETHYECKast OMOTIOTHUS 3
OBUIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 64 0

IpakTuyeckne  JJIEKTPOHHbIE (HpOBHIE)

padoThI o0pa3oBaTe/bHbIE Pecypchl

0.5

1

2

I bu6mmoreka [{OK

https://m.edsoo.ru/7f413368

0.5 http://school-

1 collection.edu.ru/).
Ls http://ebio.ru/

http://bio.1september.ru/urok/
L5 http://djvu-inf.narod.ru/
http://biology.ru/index.php

0.5

0,5

0.5

12,5

[OKYMEHT MOAMWUCAH 3/TIEKTPOHHOI MOANMUCHIO

MYHULUMNAJIbHOE BFOAXETHOE OBLLIEOBPA30OBATEJIbHOE
YYPE)XXAEHUE "HOBOBACIOIAHCKAS CPEIHAS OBLLLEOBPA30BATEJIbHAS
LUKOJIA", Eroposa BaneHTtuHa MNaBnosHa, upektop
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11 KIIACC

KoanuecTBO YacoB
HaumeHoBaHue pa3ieioB U TeM

Ne i/m Konrtpoabnbsie IIpakTnueckue
MPOrpaMMsbl Bcero
padoThI padoThI
| 3apox/IeHUE U Pa3BUTHE 3BOIOLIMOHHBIX 4
MpEACTaBICHUI B OMOJIOTUN
2 MukposBontouus U €€ pe3yiabTaThl 14 2
Makpo3Boronus 1 €€ pe3yabTaThl 6
4 [IpoucxosxxaeHue 1 pa3BUTHE KHU3HHU Ha 15 L5
3emie
5 [IpoucxoxaeHue yeaoBeka — 10 1
aHTPOIIOTeHE3
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollei cpeaoi
7 OpranusMmesl 1 cpesja 0OuTaHus 9 1.5
DKOJOTHS BUJIOB U MOIMYJISLINI 9 0.5
9 ?PI::)THG(;Z;H co001IecTB. DKOJIOTHIECKHE 12 0.5
10 buocdepa — rmobanbHast SkocucTemMa
11 YenoBek U OKpyKaroas cpeia
OBIIEE KOJIMYECTBO YACOB I10 102 0 75
I[TPOI'PAMME

DJIeKTPOHHBIE (HM(pPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl

but6mmoreka [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnyecTBO 4acoB
Ne K - Hara 5 o
Tema ypoxa OHTPOJIbHbIE PaKTHYeCKHe JIEKTPOHHBbIEe HH(POBbIE
n/n Bceero U3yUYeHUs
paﬁoTH paﬁo"n,] oﬁpasonaTeﬂbele pecypchl
Buonorus kak KOMIUICKCHas HayKa U 1
KaK 9acTh COBPEMEHHOTO OOIIECTBA
JKuBbIe CHCTEMBI M X CBOMCTBA 1
YpoBHEBas OpraHU3aIs KUBBIX |
CUCTEM bubmuoreka [JOK
https://m. . 41
Hcropust OTKPBITHS U U3YICHHS tips://m.edsoo.ru/7i413368
1 http://school-
KieTku. Kierounas reopust -
M . . collection.edu.ru/).
€TOJIbI MOJICKYJIIPHOM M KJIETOYHOM .
5 I yp 5 http://ebio.ru/
nosiorun. [IpakTudeckas padora .
- p p . http://bio.1september.ru/urok/
«3ydyeHne METOI0B KIICTOYHOM ..
5 Y ( o 1 0.5 http://djvu-inf.narod.ru/
HOJIOTHH (XpoMaTorpadus . )
P P ’ http://biology.ru/index.php
anekTpodopes, AudhepeHnnaIbLHOS
nentpudyruposanwue, [111P)»
XUMHUYECKUNA COCTaB KJIETKU.
MuHepanbHbIe BENIECTBA KICTKH, UX 1
Ouosoruyeckas poib
Opranuueckue BemecTBa KJISTKH —
6enku. CBoicTBa, K1accuukaus u
¢bynkuuu 6enxos. JlaboparopHas 1 0.5
pabota «OGHapy>keHHE OEITKOB C
MTOMOIIBI0 KAYECTBEHHBIX PEAKIII)
Opranuueckue BemecTBa KJISTKH — 1
YTIIEBOIBI.
OprannyecKkue BeIecTBa KIeTKH — 1
JOKYMEHT MOAMNUCAH S/TEKTPOHHOW MOAMUCHIO
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10

11

12

13

14

15

16

17

18

JINIINU AbI

Hyxneunossie kucnotsl. ITHK u PHK.
JlabopaTtopHas pabota «MccienoBanue
HYKJIEMHOBBIX KHCIIOT, BBIJICIICHHBIX U3
KJIETOK Pa3IMYHBIX OPraHU3MOBY

Crpoenue u pynkuuu ATO. [pyrue
nykieosuarpudocdars (HTD)
CexsenupoBanue JIHK. MeTtomabl
T€HOMUKH, TPAaHCKPUIITOMHUKH,
NPOTEOMUKH. MeTObI CTPYKTYpHOH
O6uosiorun

Tunsl kietok. [TpokapruoTnueckas
KJIeTKa

CrpoeHue 3yKapruOTHYECKON KIIETKH.
[IpakTuueckas padora «M3yuenue
CBOMCTB KJICTOYHOU MEMOpaHBD».
[ToBepXHOCTHBIN anmapaT KJIETKH

OnHoMeMOpaHHBIE OPraHOUIBI KIETKH.
[IpakTuueckas padora «M3yuenue
JIBVKEHUS [IUTOTIIIa3MBbI B
PaCTUTENBHBIX KIETKAX»

ITomyaBTOHOMHBIE OpraHOUBI KIETKH:

MUTOXOHAPUH, MITACTUIBI.

JlabopaTtopHas pabota «VccienoBanue 1 0.5
TUTa3MOJIH3a U JICTUIa3MOJIH3a B

PACTUTEIBHBIX KIIETKAX»

HememOpaHHBIE OpraHOUIbI KIETKH.
Crpoenue u GpyHKIUM g1pa
CpaBHUTENbHAS XapaKTEPHCTHKA
KJIETOK 9yKapHoT. JJabopaTopHast

bubmorexa [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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19

20

21

22

23

24

pabora «/3yueHune cTpoeHus KIETOK
Pa3IUYHbBIX OPraHU3MOBY

ACCI/IMI/IJU[III/ISI U IUCCUMUIIAIIUA — ABC
CTOpOHBI MeTaboar3Ma. Turb oOMeHa
BemiecTB. JlabopaTopHasi pabota
«3yueHne KaTaITuTHYECKOU
aKTUBHOCTH (pepMEHTOB (Ha IpUMepe
aMUIIa3bl WK KaTaaasbl)»

DepMEHTAaTUBHBIN XapaKTep PEaKIUi

KJIETOYHOT0 MeTaboyIn3Ma.

JlabopaTtopHnas pabora «M3yuenue

(hepMEeHTAaTUBHOTO pacUIeTIICHUS 1 0.5
MEPOKCHU/Ia BOJIOPOJA B PACTUTEIIBHBIX

Y )KUBOTHBIX KJIE€TKax». benku-

aKTUBATOPbI U OETKU-UHTHOUTOPHI

ABTOTpOQHBIN TUIT 0OOMEHA BEIIECTB.

doTocuHTE3. XEMOCHUHTES.

JlaGopatopHas paborta «CpaBHeHHE 1 0.5
MPOILIECCOB (POTOCHHTE3A U

XEMOCHHTE3a»

AHa3poOHbBIEe OpraHu3Mbl. Bubr
oposxenus. JlabopaTopHas pabota
«CpaBHeHHE POLIECCOB OPOKEHUS U
TIBIXaHUS

AspoOHBIE OpraHU3MBI. DTaIlbl

9HEPreTH4ecKoro ooOMeHa. DHeprus

MeMOpaHHOT0 IrPaJeHTa IPOTOHOB. 1 1
Cunte3 AT®: paboTa mpoTOHHOK

AT®-cunTa3bl

Peakuuu MaTpuyHOTO CUHTE3A. |
TpaHCKPHIIIUS — MATPUYHBIA CUHTE3

bu6mmoreka [IOK
https://m.edsoo.ru/71f413368

http://school-
collection.edu.ru/).
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26

27

28

29

30

31

32

33

PHK

Tpancnsauus u e€ stansl. KogupoBanue
aMUHOKHCIIOT. Pornb pubocom B 1
OuocuHTe3e Oenka

Opranuzanus reHoma y Ipokapuor u
9yKapuoT. MoJIeKyIsIpHbIE MEXAHU3MbI 1
9KCIIPECCUM F'€HOB Y 3YKapUOT

Bupycel — BHeKs1€eTOUHBIE (POPMBI
KHU3HU U OOJINTaTHBIE TApa3UTHI.
IIpaktuyeckas padora «CoznaHue
MOJIENIH BUpyca». BupycHslie
3a00JIeBaHMs YEJIOBEKA, )KUBOTHBIX,
pacteHui

Hanorexnonoruu B 6uonoruu u
MEIUIHE

JKu3HEeHHBIN UK KIETKH. MaTpu4HbIi
cuaTe3 JIHK

Xpomocowmsl. JTabopaTtopHast pabota
«3ydeHne XxpoMOCOM Ha TOTOBBIX
MUKpornpenaparax». JleneHue KiIeTku
— MHUTO3

Tunet kinerok. Kaprokunes u

nuTokuHe3. JlabopaTopHas pabota

«Habmonenre MuUTO3a B KIETKaX 1 0.5
KOHYHKA KOPEIIKa JIyKa (Ha TOTOBBIX

MHKpOTIpernapaTax)»

PerHHI_II/ISI KHU3HCHHOI'O ITUKJIa KJICTOK.
OpranusM Kak eIMHOE LIETI0e

Txanu pactenuid. JlabopatopHas
pabota «M3yyeHne TKkaHel pacTeHUI»

but6moreka [JOK
https://m.edsoo.ru/7f413368

http://school-
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34

35

36

37

38

39

40

41

42

43

44

TxaHu KUBOTHBIX U YEJIOBEKA.
JlabopaTtopHnas pabora «M3yuenue 1 0.5
TKaHEH KUBOTHBIX)»

Opransl. CucTeMbl OPraHOB.
JlabopaTtopHnas pabota «M3yuenune 1 1 0.5
OpPraHOB I[BETKOBOT'O PACTCHUS»

Omnopa Tena opranu3moB. JIBU>keHHe
OpPraHU3MOB.

[Iuranue opranusmos. Ilutanue
HO3BOHOYHBIX )KUBOTHBIX. 1
[InieBapuTenbpHas cucTemMa 4eIoBeKa

Jprxanue opranu3moB. Jlpixanue
MMO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA

TpaHcnopT BEHIECTB y OPTaHU3MOB.
KpoBeHocHas cucteMa N03BOHOYHBIX 1
YKUBOTHBIX U YeJIOBEKa

Boiaenenue y opranu3mMoB. 3ainra y
opranusmoB. IMmyHHas cuctema 1
4eJI0BEKa

Pa3znpaxumocTs 1 perymsus y
opranu3moB. ['yMopanpHas perynsanus
U SHJOKPUHHAS CUCTEMA )KUBOTHBIX U
YeJI0BeKa

@DOopMBI Pa3MHOKEHUS OPIraHU3MOB.
[TonoBoe pazmuoxeHue. Meiio3

I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas
pabora «/3y4yeHue CTpOSHHS MOJIOBBIX
KJIETOK Ha TOTOBBIX MUKPOIpEnapaTax»

WNHnnBunyansHOE pa3BUTHE 1

bub6moreka [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).
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45

46

47

48

49

50

OpPraHU3MOB — OHTOTI€He3. 3aKiaaKa
OpPraHOB U TKaHEH U3 3apOJIbIIIEBBIX
JUCTKOB

Poctun Pa3BUTHUC ) KUBOTHBIX.
JlaGopaTtopHnas pabota «BrlisBiieHHE
MIPHU3HAKOB CXOJICTBA 32O IbIIICH
MO3BOHOYHBIX JKHBOTHBIX)

PasMHOkeHUE U pa3BUTHE PACTCHUM.
JlabopaTtopHnas padora «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

HcTopust cTaHOBIEHUS W Pa3BUTHUS

TCHETHKH KakK Hayku. OCHOBHBIC

MOHATHS U CUMBOJIBI T€HETUKH. 1 0.5
JlaGopaTtopHnas pabota «JIpozoduna kak

00BEKT Fr€eHETHYECKHUX HCCIIETOBAHUI

3aKOHOMEPHOCTHU HACJIEIOBAHUS
MpU3HaKoB. MoHOrMOpuIHOE
ckpemuBanue. [IpakTiuueckas padorta
"N3yueHue pe3ysbTaToOB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
npo3ouis”

IIuTonornyeckre OCHOBBI
MOHOTHOPHUTHOTO CKPEIINBAHUS.
AHaNIM3UpyIolIee CKpeluBaHue.
Henonnoe nomMmunnpoBanue

JurnOpunHoe CKperuBaHme.
[IpakTuueckas padora «M3yuenue
pe3yNbTaToOB IUTHOPUIHOTO
CKpELIUBAaHUA Y APO30(PUIB»

but6moreka [JOK
https://m.edsoo.ru/7f413368
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51

52

53

54

55

56

57

58

59

IIuTonormyeckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS. 1
CuemnieHHOE Hacle10BaHKUE PU3HAKOB

XpOMOCOMHasI TEOPUS
HaCJIeZICTBEHHOCTH

TI'enernka momna. I'eHOTHIT Kak
IeJIOCTHas cucTeMa I 'eHeTHUeCKui
KOHTPOJIb PAa3BUTHSI PACTEHU,
JKUBOTHBIX M YEJIOBEKa

N3MeHunBOCTH NpU3HAKOB. Bubl
M3MEHYUBOCTH. MoupukanmoHHas 1
U3MEHYUBOCTH

BapuanuuoHHbIi psAl 1 BapyaliOHHAS
kpuBas. JlabopaTopHas pabota
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOJIM(UKAITMNOHHONW U3MEHUYNBOCTH.
[TocTpoenne BapuallMOHHOTO psiia U
BAPHUALIMOHHON KPUBON

I'enoTunuueckas U3MEHYHUBOCTb.
KoMOuHaTHBHAS NU3MEHYUBOCTE

MyTannoHHast ”3MEHYNBOCTb.
[TpakTrueckas paborta «MyTauu y
npo30¢uiIbl (Ha TOTOBBIX
MUKpOTIpenapaTax)»

3aKOHOMEPHOCTH MYTallHOHHOTO
npouecca. JMUreHeTHKa U 1
SIHUTCHOMHUKA.

I'eneruka yenoseka. [IpakTnueckas
pabora «CocTraBiieHHE U aHAIU3 1 0.5
POAOCIOBHOIY. MeTOAbI METUIIMHCKOMN

but6moreka [JOK
https://m.edsoo.ru/7f413368
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T'€HETHUKU. 3HAaUYEHUE METUITNHCKON
TEHETUKH B MPEIOTBPAIICHUH U
JIEYEHUU T€HETHYECKUX 3a001€BaHUI

JesIoBeKa
OCHOBHBIE TIOHATHUS CENEKIMH. MeTOIbI bubmorexa LIOK
CEJeKIIMOHHON paboTsl. JlabopaTopHas https://m.edsoo.ru/7f413368
60 pabota «M3ydyeHne copToB KyJIbTypPHBIX 1 0.5 http://school-
pacTeHuii ¥ HopoJ| JOMAITHUX collection.edu.ru/).
JKUBOTHBIX)» http://ebio.ru/
JIOCTHIKEHHUS CEJIEKIIUK PACTEHUH 1 http:/ /b%o.ls.eptember.ru/ urok/
61 KUBOTHBIX. [IpakTnyeckas pabora 1 0.5 http://djvu-inf.narod.ru/

http://biology.ru/index.php

«IIpuBuBKa pacteHuid)

buoTexHoorus Kak Hayka u 0Tpacib
62 npousBojcTBa. [IpakTuueckas padota 1 1
«3yyeHne o0bEeKTOB OMOTEXHOIOTUI

OcHOBHbIE HaNpaBICHUS

63 5 1
CUHTETHYECKOU OUOIOTUU.
64 XpOMOCOMHAsI U TCHHAsI HHKCHEPHSI. 1
MenuuuHcKkue OUOTEXHOIOTUN
BIIEE KOJIMYECTBO YUACOB I1
OBII] OJ1 CTBO CO O 64 2 135

ITPOIT'PAMME
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11 KIIACC

Ne
n/n

Tema ypoka

OpomtonnonHas teopus Y. Jlapsuna. [{Buxymiue
CWJIBI HBOTIOLIMHY BUI0B 110 Y. JlapBuHY

Bopsba 3a cymiecTBoBaHUE, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD

DopMUPOBAHUE CUHTETUUYECKON TEOPHUH
SBOJIIOLMU. DTaIlbl 3BOJIIOIIMOHHOTO MpoIiecca:
MHUKPOIBOJIIOIUS M MAKPOIBOIOLIUS

HOHy.]'I?IIII/IH — JJICMCHTAapHasd CAWHUIAa
9BOJJIIOIINH

3akoH reHeTn4eckoro pasHoBecus Jx. Xapau,
B. BaiinGepra. JlabopaTopnas pabora
«BrIsIBIIEHE U3MEHYMBOCTH y 0COOEH OTHOTO
BUJIa»

DneMeHTapHble (GaKTOPbI 3BOMIOLUU. DPPEKT
ocHoBarens. D(h(eKT OyTHUIOUHOTO rOPJIBIIIKA

Murpauyu. M30a8uun nomyisiiui:
reorpadguueckas, OnoIorundecKas

EctecTBeHHBII 0TOOp — HAIMPABISIONINNA
¢axrop sBomonuu. [TomoBoit oT6op
ITpucnocobaeHHOCTh OPraHU3MOB KaK pe3ysbTaT
MuKposBoJtorun. JlaboparopHas pabota
«M3yuyenne apomop(o30B U UAMOATANTALUHN Y
pPaCTEHUN U KUBOTHBIX»

KoauuecTBO 4acoB

Bcero

KonTpoabHbI
e padoThI

IIpakTH4eckue
padoThI

0.5

0.5

Jlara
H3YYeHH S

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcsl

bubmuorexa [JOK
https://m.edsoo.ru/7f
413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1septemb
er.ru/urok/

http://djvu-
inf.narod.ru/

http://biology.ru/in
dex.php
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10

11

12

13

14

15

16

17

18

19

[Tpumeps! nmpucnocoOaeHN y OPTraHU3MOB:
Mopdosioruaeckue, GU3noI0TUIECKHE,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
JlabopartopHas pabota «IIpucnocodnenus
OpPTraHU3MOB U UX OTHOCUTEIIbHAs
11enecoo0pa3HoCTh)»

Bun, ero kputepuu u ctpykrypa. JlaboparopHas
pabota «CpaBHEHHE BUIOB IO |
MOpP(hOJIOTHYIECKOMY KPUTEPUIO»

Crpykrypa Buaa. BunoobpasoBanue kak
pe3yIbTaT MUKPOIBOIIOIIH

CBs13b MUKPO3BOJIIOLIMH U 3THIEMHOJIOTUN 1 1

MakposBosntouus. [TageoHTonornyeckue MeTo bl
W3YYECHHSI SBOTIOIIUI

buoreorpaduyueckne METOIBI U3YICHUS
ABOJTIOLUNA. DMOPHUOIIOTHIECKUE U
CPaBHUTEIHLHO-MOP(OIOTHUECKUE METOTBI
W3yYEHUS IBOITIOLIUU

MonexynspHO-TeHeTH4YeCKre, OMOXMMHUYECKUE U
MaTE€MAaTHYECKUE METOIbI U3YUECHUS IBOJIIOLIUN

OO01re 3aKOHOMEPHOCTH BOJIOLIHH.
AnanTuBHas paguanus. HepaBHoMepHOCTD 1
TEMIIOB 3BOJIIOIUU

HayuHble runotessl IpOUCX0KIEHUS KU3HU HA
3emie. JloHay4dHbIE PECTABICHUS O 1
3apOKICHUU JKU3HH.

OcHOBHBIE 3TaIbl HEOPraHUYECKOW IBOJIIOLINU.
I'unoressl 3apoKaCHUS )KU3HU

0.5

0.5

bubnunoreka [IOK
https://m.edsoo.ru/7f
413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1septemb
er.ru/urok/
http://djvu-
inf.narod.ru/
http://biology.ru/in
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20

21

22

23

24

25

26

27

28

29

Hctopus 3emiu 1 METOABI €€ N3yUEHUS.
JlabGopaTtopHnas pabota «/3yueHue u onucaHue 1
HCKOMAEMBbIX OCTAaTKOB IPEBHUX OPTaHU3MOBY

HauanbHbIe STamnsl opraHMyeCcKOn IBOTIOIHH.
DBOIOUS 3YKapUOT

OCHOBHBIE 3TaIlbl BOIIOLUN PACTUTEIBHOTO
mupa. [Ipaktuueckas padora «3yuenue
0COOEHHOCTEH CTPOCHHUSI PACTCHUN Pa3HbIX
OTZIEJIOBY

OCHOBHBIE 3Tarnbl BOTIOLNN KUBOTHOTO MUpA.
[IpakTuueckas pabora «M3yuenue
0COOCHHOCTEH CTPOCHUSI TO3BOHOYHBIX
KUBOTHBIX»

PazButue xu3HM Ha 3eMiie IO 3paM U IEPHOIAM.
MaccoBble BEBIMUPAHUS — HKOJIOTHYECKUE |

KPHU3HCHI NIPOILIOrO

CoBpeMEHHBII IKOJIOTUYECKUN KPU3UC, ETO

ocobenHoctH. CoBpeMeHHas cucTeMa 1 1
OpPraHUYECKOT0 MPOILIOTO

OCHOBHBIE CHCTEMATUYECKUE TPYIIIIBI

OpraHu3MoOB !
AHTpOMONIOTHs — Hayka o uenoBeke. PazBurtue 1
MIPEICTABICHHI O MPOUCXOXKICHUH YEIOBEKA.

MecTo 4enoBeka B CUCTEME OPraHU4YECKOI0

mupa. Jlaboparopnas padora «M3yueHue 1
0COOCHHOCTEH CTPOCHUS CKEJIeTa YeIOBeKa,

CBSI3aHHBIX C IPSIMOXOXKICHUEM»

JBrokyiue cuiibl antpororene3a. CooTHOIIEHUE 1

0.5

0.5

0.5

0.5

bu6moreka [JOK
https://m.edsoo.ru/7f
413368

http://school-
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30

31

32

33

34

35

36

37

38

OMOJIOTHUECKUX U COIUATBHBIX (DaKTOPOB B
aHTPOIIOTEHE3e

OcHOBHBIC CTaaAH aHTPOIIOTCHC3a
IlameoreneTrka u mMajicOreHOMHUKA.

DBOJIIOLMS COBPEMEHHOTO YETIOBEKA
Yenoseueckue pachl. [Ipaktuueckas pabota
«/3yueHne 3KOJOTMYECKUX aJanTaui
YeJIOBEKa»

Me:XIUCUUTUTHHAPHBIE METO/IbI aHTPOIIOJIOTUN 1 1

3apoxaeHuE U pa3BUTHE IKOJIOTUH MeToabl
skojoruu. JlabopatopHas pabora «3yuenue 1
METOJIOB YKOJIOTHYECKUX HUCCIICIOBAHUIN

3Ha4yeHHe SKOJIOrMYECKUX 3HAHHUM IS YeJI0BeKa.
Okonornyeckue paKTopbl

AbuoTtnueckue daxtopsl. CBET Kak
skonorunueckuit pakrop. JlaboparopHas padora
«BpsiBeHHE IPHCIIOCOOIEHHI OPraHU3MOB K
BIIMSTHUIO CBETa»

AbGuoTtnueckue dakTopsl. Temmeparypa Kak
sKoJorndeckuit pakrop. JlabopaTopHas padora
«BpIsiBIICHHE TIPUCTIOCOOJICHUI OPTaHU3MOB K
BJIMSIHUIO TEMIIEPATYPbD»

AbGuoTtnueckue hakTopsl. BiaxxHOCTB Kak
sKoJornyeckuit pakrop. JlabopaTopHas padora
«AHaTOMHYECKHE OCOOEHHOCTH PaCTCHUN U3
Pa3HBIX MECT OOUTAHUS»

Cpenst oOuTanusi opranu3MoB. buonornueckue
putMbl. JKu3HeHHbIE (HOPMBI OPraHU3MOB

0.5

0.5

0.5

0.5

0.5

bu6moreka [JOK
https://m.edsoo.ru/7f
413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1septemb
er.ru/urok/
http://djvu-
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http://biology.ru/in
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buotnueckue gakropsl. 3HaUCHHE OMOTHIECKUX
B3aUMOJICCTBUI 171 CYIIECTBOBAHUS 1
OpPraHU3MOB B cpejie 0OUTaHus

DKOJIOTMYECKHE XapaKTEPUCTHUKHU MOMYJISIIHH.
OcHOBHBIE TIOKA3aTENN NOMYJISILIUU:
YHUCJIEHHOCTD, INIOTHOCTB, BO3PACTHAA U IIOJIOBAst
CTpYyKTypa

OcCHOBHBIE NIOKA3aTENN NOMYJISILIUN:
PO’XK1aeMOCTb, IPUPOCT, TEMII POCTA, 1
CMEPTHOCTh, MUTpalluU

OKoJoru4eckasi CTpyKTypa IMonyJIsiuy.
JluHamuka nomysauuu U e€ peryssuus. Kpuseie
pocTa YMCIeHHOCTH nonysiuuu. Kpusele
BBDKUBAHMS

Dkonoruveckas Huia Buaa. JlaboparopHas

pabota «I[IpucnocobneHus ceMsiH paCTeHHIA K 1
pacceneHuIo»

Bup xak cucrema nonyssinuid. 3aKOHOMEPHOCTH
TIOBEICHUS U MUTPAIUil )KUBOTHBIX
Co00111€CTBO OpPraHU3MOB — OHOIICHO3.
DKocucTemMa Kak OTKpbITasi cucTeMa
KpyroBopoT BemiecTB 1 MOTOK SHEPTUU B
skocucteme. OCHOBHBIE TTOKA3aTeNn 1
3KOCHUCTEMBI

Dxonoruyeckue nupamuasl. IsMeHenus
COO0O0IIIECTB — CYKIIECCUU

[IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI 03€p U
peK. DKOCUCTEMBI MOPEN U OKEAaHOB
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[TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI TYHP,
JIECOB, CTENEH, MyCThIHb

AHTpPOMOTeHHBIE YKOCUCTEMBI.
Ypboakocucremsl. [Ipaktudeckas padora 1 0.5
«3yuenue u onucanue ypOOIKOCUCTEMBDY

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aUMOJICCTBUI OPraHU3MOB B 3KOCUCTEMAX

MexaHu3Mbl BO3JEHCTBUS 3arPSI3HEHUN Pa3HBIX
TUTIOB Ha CyOOpPraHU3MEHHOM, OPTaHU3MEHHOM, 1
MOMYJISIIHOHHOM M SKOCUCTEMHOM YPOBHSIX

Buocdepa — obmernanerapHas 000109Ka

3emnu. Yuenue B. W. Bepnaackoro o
ouocdepe.3aKOHOMEPHOCTH CYIIECTBOBAHUS 1
6uochepsl KpyroBopoTs! BemiecTs u

OMOTeOXMMHYECKHUE IUKITBI

3oHanpHOCTH OHOChepsl. OCHOBHBIC OMOMBI
Cymd. Y CTOMYMBOCTh OUOChEpHI. 1
DKOJIOTUYECKHE KPU3UCHI H UX TPHYNHBI

BosneiicTBue yenoseka Ha Ouocdepy.
AHTpPOINOTreHHOE BO3/IEHCTBUE Ha PACTUTEIbHBIN 1
1 KUBOTHBIN MU

Oxpana npuposl. OCHOBHBIE TPUHIIUTIBI

YCTOﬁqHBOFO pa3BI/ITI/I$I YCJIOBCUECCTBA U

puposl. PanoHanbsHOe IpUpOAONIOIb30BAHNE 1 1
Y COXpaHEHHE OMOJIOTMYECKOT0 Pa3HOOOpasus

3emMin

O6061eHne mo TeMe « MUKpPOIBOIIONUS U €€
pe3yabTaThD)

bu6moreka [JOK
https://m.edsoo.ru/7f
413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1septemb
er.ru/urok/
http://djvu-
inf.narod.ru/
http://biology.ru/in

dex.php

LIOKYMEHT MOAMUCAH SNEKTPOHHOM MOAMWCHIO

MYHULUMNAJIbHOE BFOAXETHOE OBLLIEOBPA30OBATEJIbHOE 15.01.25 13:01
YYPE)XXAEHUE "HOBOBACIOIAHCKAS CPEIHAS OBLLLEOBPA30BATEJIbHAS (MSK)
LUKOJIA", Eroposa BaneHTtuHa MNaBnosHa, upektop

Ceptudukat C5258CA240E6D60EB12DB2BB6FA02428



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
http://biology.ru/index.php

O0600mmenue mo Teme «MaKpOIBOIIONHUSA U €€

58 1
pe3ybTaTh»

59 O6o06menue no Teme «IIpoucxoxaeHue u |
pa3BUTHE KU3HHU HA 3eMIIe)

€0 O06o6mmenue no teme «IIpoucxoxneHne 1
YeJI0BEKa — aHTPOIIOTCHE3)

61 O0600meHue mo Teme «IKOJIOTUs — HayKa O |
B3aMMOOTHOIICHUSIX OPTaHU3MOBY

- O606menne o Teme «OpraHu3Msl U cpesia !
oOuTaHUs»

63 0606meHI/ie 1o TeMe «DKOJIOTHS BUJIOB U 1
TOTYJISIIU I

64 O606menue no Teme «brocdepa — rmodanpHas 1
HKOCHCTEMA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 64 6 7.5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA

1.B.C.PoxnoB. Temarnueckuii ¥ UTOroBbIil KOHTPOJIb. COOPHUK MPOBEPOUYHBIX PadOT.
buonorus. 10 kimacc. Mocksa 2014r.

3. O.I1.lynkuna. buonorus 6-11 knaccel. [IpoBepodHbie TECTHI, pa3HOYPOBHEBBIE 3aaHUA.
Bounrorpan: Yuurtens, 2012r

4. H.A.borganos. KoHTponbHO-u3MepuTenpHble Matepuainsl. buonorus 10 knace. @I'OC.
Mocksa. Bako, 2016r.

5. A.A Kupunenko. buonorus. Pazaen «9Bontonus opranuueckoro mupay». Teopus,
TPEHUPOBOUHBIE 3a1aHus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «I'enetuxa». Bee Tunsl 3anau. TpeHupoBoyHas
terpalp. Jlernon, 2016r

7. C.1.KonecnukoB. buonorus. Pazgen «Okonorus». Teopusi, TpeHUPOBOYHBIC 3aJaHUS.
Jlernon, 2016r.

8. B.C.PoxsnoB. Tematuueckuil 1 UTOTOBbII KOHTPOJIb. COOPHUK NPOBEPOUYHBIX PaldoT.
buonorus. 11 knacc. Mocksa 2014r.

[IBenioB. buonorus. O6mas 6uonorus 10-11 knaccer. Mocksa. [Ipoda.2012r.

10. H.A.bornanosB KonrponbsHo-u3mepurenbubie Mmarepuansl. buonorus 11 kmace. @I'OC.
Mocksa. Bako, 2016r.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. «Enunas xomnekuus Ludpossix OOpazoBarenbHbix Pecypcos» (Habop nudpoBbix

pecypcoB k yueObnukam nunun B.B. Taceunuka) (http://school-collection.edu.ru/).
2. http://bio.lseptember.ru/urok/ -Matepuaisl k ypoky. Bce paboTbl, Ha ocHOBe

KOTOPBIX CO3/IaH CalT, ObLIM OMyOJMKOBaHbI B ra3ete "buosnorus". ABropamu caiita
npojiesiana 6osipIias padboTa Mo CUCTEMAaTU3NPOBAHUIO TA3€THBIX CTaTel ¢ y4EToM
IIKOJIFHOHM y4eOHOH IporpaMMBbI 1o ipeamery "buomorus".

[~

http://ebio.ru/ - DnexTpoHHbIl yueOHUK «bromorusy. Coaepxut Bce pas3iessl
Oounosorun: OOTAaHUKY, 300JI0THIO, aHATOMHIO ¥ (PU3HOJIOTHIO YETIOBEKA, OCHOBBI
IIUTOJIOTUU ¥ TCHETUKH, SBOJIIOLIMOHHYIO TEOPHUIO M AKOJIOTHIO. MOXKET ObITh
PEKOMEHIOBAH YYAIIUMCS U1l CAMOCTOSITEIIbHON pabOTHI.

8. http://djvu-inf.narod.ru/ - anexTponnas 6ubnuoreka

http://biology.ru/index.php - Caiit siBnsiercst IHTepHET — Bepcueld yueOHOro Kypca Ha
KoMmnakT-aucke "OTtkpeiTas buonorus".
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