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IHOACHUTEJIbBHAS 3AIIMCKA

[IporpamMmma mo OHWOJIOTMM HA YpPOBHE CpeAHEro ooOiero oOpa3oBaHUs COCTaBJICHA Ha
OCHOBE TpeOOBaHUW K pe3ylbTaraM OCBOSHHUS OCHOBHOH 00pa30BaTEIBbHOW IPOTPAMMBI
OCHOBHOro obmero oOpasoBanus, npexacraBieHHbIXx B @I'OC 00O, a Taxke QenepanbHOM
paboueii mporpaMMbl BOCITUTAHUS.

VYuebubiii mpenmer «buonorusi» yrryonéHHoro ypoBHs wu3ydeHus (10—11 xmaccer)
SBIIIETCSI OHUM M3 KOMIIOHEHTOB MpeAMeTHON o0nactu «EcTeCTBEHHO-HAaydHBIE MPEIMETHDY.
Cormacio nonoxenusim PI'OC COO mnpodunbpHbIe ydeOHBIC TPEAMETHI, H3ydaeMble Ha
yIIyOJIEHHOM ypOBHE, SIBIISIOTCS criocoOoM audpepeHIinanum oOydeHuss Ha YPOBHE CpPEIHErO
o0mero oOpa3oBaHHsl W MPHU3BAHBI 00ECIIEUNUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIM,
CpeIHUM OONMM, CPEeIHUM MPO(eCCHOHATBHBIM U BBICIIMM OOpa3oBaHueM. B To ke Bpems
KKJIBIM U3 3TUX Y4EOHBIX MPEAMETOB JOJDKEH ObITh OPUEHTUPOBAH HA TPHOPUTETHOE PEIlleHHE
00pa3oBaTEeNbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIONMX 3aad, CBSI3AHHBIX C NpodoprueHTanuein
oOyJaonmxcs ¥ CTUMYJUPOBAaHUEM HHTEpeca K KOHKPETHOW OONacTH HAydHOTO 3HAHWUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEAWIIMHOM, JKOJIOTUEH, TMCHXOJOTHUEH, CIOPTOM HWJIM BOCHHBIM
JIEJIOM.

[Mporpamma mo ydue6HOMy mpeametry "buonorus" maét mpeacTaBieHUe O LEMH U 3aJadax
u3ydeHHs: ydeOHoro nmpeamera «bruosorusy Ha yrTyOJIEHHOM YPOBHE, OMpEEseT 00s3aTeNIbHOe
(MHBapHaHTHOE) TPEIMETHOE COJEpKaHHE, €ro CTPYKTYpUPOBAHUE IO pa3ieiaM U TeMmaw,
pacmnpenenenue no KiaccaM, peKOMEHIyeT MOCIe0BaTeNbHOCTh U3YUeHUs YueOHOro MaTepuaia
C Y4€ToOM MEXIpPEIMETHBIX M BHYTPUIIPEAMETHBIX CBs3ed, JIOTMKM Yy4eOHOro Impolecca,
BO3PACTHBIX OCOOEHHOCTEH oOydarommxcs. B mporpamMMe 1mo OMOJIOTHH peaau30BaH MPUHITAIT
IPEEMCTBEHHOCTH C HW3ydyeHHMEM OWOJOTMM Ha YpPOBHE OCHOBHOIO 0O0IIEro ooOpa3zoBaHUs,
Omaromaps 4YeMy MpPOCMAaTPUBAETCS  HAMpaBIEHHOCTh HAa  TOCIEAYIOIEe  pPa3BUTHE
OMONOTMYECKUX 3HAHWH, OPHEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJOTHYECKOTO MBIIUICHUS, TPEACTABICHUNA O 3I0pOBOM 00pase KU3HH, Ha
BOCIIUTaHHE OEpeKHOTO OTHOILICHUSI K OKpYXKallled NpuponHoil cpene. B mporpamme mo
OMOJIOTMN TarKe TOKa3aHbl BO3MOXHOCTH YydeOHOTo mpenmera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO K mIaHUPYEeMbIM JTHMYHOCTHBIM, METAIPEIMETHBIM U IMPEAMETHBIM
pesyapTaTam oOydeHHUsT W B (OPMUPOBAHMH OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbHON
NIeATeIbHOCTH O0Yy4JalolMXcs IO OCBOEHHUIO COJIEpXKaHMsS OHOJOrMYecKoro oOpa3oBaHUs Ha
YPOBHE CPEAHETO 00IEero 00pa3oBaHUsL.

YueOHbIil mpenmer «bUOJIOTHS» HA YPOBHE CpelHero oOmero obpa3oBaHUs 3aBepIacT
Ouosnornueckoe 0Opa3oBaHUE B IIKOJIE 1 OPUEHTHUPOBAH Ha paclMpeHUE U YIIIyOJieHue 3HAHUM
oOyJaronmxcsi O JKMBOM TPHUPOJIE, OCHOBAX MOJEKYIAPHONH U KIETOYHON OuoIoruu,
AMOPHUOIOTUN U OUOJIOTUM DPA3BUTHS, T€HETHKH, CENEKIIMH, OMOTEXHOJIOTHH, 3BOJIIOIMOHHOTO
YIEHHS U SKOJIOTHH.

W3ydenue yuebHOro mpeamera «bHOJNOTHS» HA YIITyOJIEHHOM YpOBHE OPUEHTHPOBAHO Ha
MOATOTOBKY OOy4JaronmMXcsi K IOCIEAYIOIIEMY IOJYdeHHI0 OHOJIOTMYECKOro 00pa3oBaHUs B
BYy3aX M OpPraHU3AIMUAX CPeIHero npodeccuoHalbHOro 00pasoBaHus. OCHOBY €ro colep)kaH us
COCTaBIISIET CHCTEMa OHMOJOTHYECKUX 3HAHWH, MONYyYCHHBIX MPU H3YYCHUU OOYyJaronMMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKUX pa3JesioB OWOJOIMM Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanus, B 10—11 xmaccax 3TH 3HaHUS MOJTY4aroT pa3BUTHE. Tak, pacIIMpEeHbl U YIITyOJICHBI
Ouoyoryeckue 3HaHUSA O PACTEHUSX, KUBOTHBIX, I'pubax, OakTepusx, OpraHu3Me uelIOBeKa,
O0IMX 3aKOHOMEPHOCTSIX JKHU3HH, JOIMOJHUTEIBHO BKIIOUEHBI OHOJOTHYECKUE CBEACHUS
NPUKIATHOTO U TIOMCKOBOTO XapakTepa, KOTOphle MOKHO HCIOJIb30BAaTh KaK OPUEHTHPHI IS



nocleayromero Beioopa npodeccuu. BosmoxHa Taioke MHTErpanus OMONIOTHYECKUX 3HAHUU ¢
COOTBETCTBYIOIIMMH 3HAHHSMH, TTOJY4CHHBIMU OOYJAIOMMMUCS MPU U3YICHUN (DU3UKH, XUMHUH,
reorpaduu U MaTEeMaTHKH.

Ctpykrypa mporpamMmbl 1Mo ydeOHOMYy Tmipeamery "buonorums" oTpaxxaeT CHCTEMHO-
YPOBHEBBI W HBONIOIMOHHBIA TOMXOJBl K M3ydeHUI0 Ouonorunu. COTIacHO MM, W3Yy4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpHbIE VI KUBBIX CUCTEM PAa3HOTO YPOBHS OpTraHU3alHM,
IBOJIIOI[MHA OPTaHUYECKOTO MHpa Ha 3eMjie, COXPaHCHHS OHOJOTHYECKOTO pa3HooOpa3us
nnaneTsl. Tak, B 10 kimacce M3ydaroTCsi OCHOBBI MOJIEKYJSPHOM W KIETOYHOW OWONOruu,
SMOPHOJIOTUH W OWOJIOTHHU PA3BUTHS, TCHETUKA U CEJICKIINU, OMOTEXHOJIOTUN U CUHTETHYECKON
OMONIOTHH, aKTYaJM3UPYIOTCS 3HAHHUS OOyJarommXxcss 1Mo OOTaHUKE, 300JO0THH, aHATOMHH,
duszmonornn 4enoBeka. B 11 wimacce m3ydaroTcst BOJIIOIIMOHHOE YYEHHE, OCHOBBI SKOJIOTUH U
ydaenue o ouocgepe.

VYuebuspiii mnpeamer «buonorus» TpU3BaH 00€CMEYUTh OCBOEHHE OOYYaIOIMMHUCS
OMOJIOTUYECKUX TEOpPUM M 3aKOHOB, HJEH, NPUHIHUIIOB W TPaBHI, JEKAIMX B OCHOBE
COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHUpPaA, 3HAHUM O CTPOEHUHM, MHOTOOOPa3UH H
OCOOEHHOCTSX KIETKH, OpraHW3Ma, IOMYJISINN, OMOIEH03a, IKOCHCTEMBI, O BBIJAIOIXCS
Hay4YHBIX JIOCTHXKEHUSIX, COBPEMEHHBIX HCCICOBAHUSAX B OWOJOTHH, MPHUKIATHBIX ACIEKTaX
Ouonornveckux 3HaHuil. (s pa3BuUTHS U MOIAEpKaHHS MHTEpeca 0O0ydJaronmxcs K OMoiIoruu
HapsIy CO 3HAYUTEILHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COACPKAHUH ITPOTPAMMEI 110
OMOJIOTHHU TPEIyCMOTPEHO 3HAKOMCTBO C HMCTOPUEH CTAHOBJICHUS U PA3BUTHUS TON WU MHOU
o0nacTi OMOJIOTMH, BKIAJOM OTEYECTBEHHBIX M 3apyOCKHBIX YUEHBIX B pEIICHHE Ba)KHEHIMX
OMOJIOTHYECKUX W IKOJIOTUYECKUX TTPOOIIEM.

Lens n3ydenus: yuebHoro npenmera «buonorus» Ha yriyOJI€HHOM ypOBHE — OBJIAJICHHE
O0yJaOIMMHCS 3HAHUSIMA O CTPYKTYPHO-(PYHKIIMOHAIBHON OpraHu3allui KUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHI MCIOIb30BaTh ATH 3HAHUA B (GOPMHUPOBAHUH HHTEpEca
K ompenenéHHon o0nacTu mpodecCHOHATBHON eATEIbHOCTH, CBA3aHHON ¢ OMOJIOTHEH, WIIH K
BBIOOPY YUeOHOTO 3aBe/IeHUS sl MPOAOIKEHUS OMOIOTHYECKOTO 00pa3oBaHUsI.

Hoctmxenue menu u3ydeHust yaeOHoro mpenmera «buosorus» Ha yriayOJI€HHOM ypoOBHE
00€ecCIeunBaeTCs PeIICHUEM CIEAYIONMX 3a/1ay:

OCBOCHHE  OOYy4JalOIIMMHUCS  CHCTEMBl  OMOJIOTMYECKHX 3HAaHWUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICIIIUAX, TMIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX W IpaBUIIAX,
COCTaBIISIIOLMX COBPEMEHHYIO €CTeCTBEHHO-HAYYHYIO KApTHHY MHpa; O CTPOCHUH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTHYECKHX CHUCTEM (KJIE€TKA, OPraHM3M, MOIYJISALHS, BHU,
OmoreoreHo3, Ouocdepa); O BBIJAIONMXCS OTKPBITHSX W COBPEMEHHBIX HCCICAOBAHUSIX B
OHOJIOTHH;

O3HAaKOMJICHHME  OOyJarommxcsi C  METOJAaMHM  [O3HAHWUS  JKUBOM  TPUPOJBIL:
HCCIIEIOBATEIbCKUMHU METOJIaMU OMOJIOTMYECKUX HAYK (MOJIEKYISIpHOM M KIETOYHON OMooruu,
SMOPHOJIOTUH U OWOJIOTHHU PA3BUTHS, TCHETUKU U CEJICKIINU, OMOTEXHOJIOTUN U CHHTETHYECKON
OMONOTHY, TMAaJCOHTOJNIOTUH, DOKOJOTMH); METOJaMH  CaMOCTOSTEBLHOTO  MPOBEICHUS
OMOJIOTUYECKUX UCCeNoBaHUM B jaboparopun U B mpupone (HaOmoneHwe, H3MEpeHwue,
HKCIEPUMEHT, MOJICIUPOBAHUE);

OBJIaJICHWE OOYJAIOIMMUCS YMEHHSIMH: CAMOCTOSATENBHO HAXOAWUTh, aHATU3UPOBATH U
M CIIOJIb30BaTh OMOJIOTUUECKYI0 WH(POPMAIINIO; TTOJIH30BATHCS OMOIOTHYECKON TEPMHUHOIOTHEN 1
CUMBOJIMKOW;, YyCTaHaBIMBATh CBsI3b MEXKAYy pPa3BUTHEM OHONOTMM U  COLHAIBHO-
SKOHOMUYECKMMH U HKOJOTHYECKUMHU MpobjieMamMH 4YellOBEYeCTBA; OLEHMBATh MOCIEIACTBUS
CBOECH JeATENPHOCTH TI0 OTHOIICHUIO K OKPYXKAIOUH NpHUPOAHON cpeae, COOCTBEHHOMY
3M0POBBI0O M 37I0POBBIO  OKPY)KAIOLMX JIIOAel; OOOCHOBBIBAaTh M COONMIOJATH  MEphI
npodrutakTikn HHOEKIIMOHHBIX 3a00JIC€BaHNH, TTpaBUJia TOBEJICHUS B TIPUPOJC U 00CCIICUeHUS
0€30IacHOCTH COOCTBEHHOM >KM3HEAEATEIbHOCTH B UPE3BBIUAHHBIX CUTYAIUIX MPUPOTHOTO U



TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaThb COBPEMEHHbIE HAayuHbIE OTKPBITHS B 00JIacTH
OHOJIOTHH;

pasBuTHE y 0OydaroNMXCs MHTEIUIEKTYaJbHBIX U TBOPYECKMX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBa C BBIJAIOIIMMUCS OTKPHITUSMH U COBPEMEHHBIMU HCCJEIOBAaHUSIMU B OHMOJIOTHH,
pelaeMbpIME €10 Mpo0IeMaMH, METOIOJIOTHEH OHOJIOrMYEecKOTO HCCIEAOBAaHUS, MPOBEICHHS
SKCIEPUMEHTANBHBIX HCCIEIOBAHUM, peleHuss OWONOrHYecKuX 3ajJad, MOAETUPOBAHUS
OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Yy OOYJArOIMXCS [EHHOCTHOTO OTHOINCHHS K KMBOHM MPHUPOJE B IIEIOM U K
OTHCTbHBIM ©€ O0O0BeKTaM | SBICHHUSIM; (OPMHPOBAHUE OSKOJOTHUYECKOH, TEHETHYECKOH
IPaMOTHOCTH, OOILIEH KyJIbTyphl MOBEICHHMS B MPHUPOJAE; MHTErPAllUU €CTECTBEHHO-HAYYHBIX
3HAHWM;

npuoOpeTeHne 00yJaroIMMHUCS KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUH
(coOmoiecHNEe TpaBUJ TIOBEICHHS B TIPUPOJIC, OXPaHBI BHJOB, DKOCHCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3I0POBbS W 3J0POBBS OKPYKAIONMX JIIOJAEH (COOMIOCHUST Mep
npo¢uaakTukd  3a0osjeBaHuii, oOecrneyeHHMe  OE30MAaCHOCTH  JKU3HEAEATENIBHOCTH B
Ype3BBIYaliHBIX CUTYAIHUSIX MPUPOIHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIIOJIh30BAHMUS
OMOJIOTMYECKUX 3HAHUW U YMEHUW B IIOBCEAHEBHOM KU3HU;

CO3/laHH€ YCJIOBUM [ OCO3HAHHOTO BBIOOpa OOYYarOIMMUCS HWHIMBUIYaIbHOM
00pa3oBaTeNbHON  TPAGKTOPHH, CIIOCOOCTBYIOLICH — TOCIEAYyomeMy HpOo(ecCHOHAIBHOMY
CaMOOMPEICNICHUIO, B COOTBETCTBUHM C HHIMBHUAYATbHBIMA HHTEpECAMH U MOTPEOHOCTIMU
peruoHa.

OOmee 4YUCIIO YacoB, OTBEACHHBIX HA HM3ydeHUE OWMOJIOTMM Ha YIIyOJIEHHOM YpPOBHE
cpenHero oOmero oobpaszoBanus, cocrtaBiseT 204 dgaca: B 10 wimacce — 102 gaca (3 yaca B
Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezemio).

Ot6op opraHu3allMOHHBIX (OpM, METOAOB M CPEICTB OOydeHUs OHOJIOTUU
OCYIIECTBIISIETCS. ¢ YUETOM CIENH(UKA €r0 COAEp)KaHUsS M HAIpPaBJICHHOCTH Ha MPOIOIDKEHHE
Ouonornyeckoro 00pa3oBaHUs B OpPraHU3ALUAX CPEIHEro Npo(ecCHOHATBHOIO M BBICIIETO
00pazoBaHUSI.

OO0s13aTeNbHBIM YCIIOBHEM TIPH OOY4EHHH OWOJIOTMH Ha YIITyOJIEHHOM YPOBHE SBISICTCS
MpoBe/eHUE J1a0OpaTOpPHBIX U TMpakTHdeckux pabor. Tawke ydacTue oOydaronmxcs B
BBITIOTHEHUM  TPOCKTHBIX H  Y4eOHO-HCCIIENOBATENLCKUX paboT, TeMaTHKa KOTOPBIX
onpesieNsieTcsl y4yuTeJIeM Ha OCHOBE HMMEIOIMXCS MaTepUaJIbHO-TEXHUUYECKUX PECYPCOB H
MECTHBIX TTPHPOIHBIX YCIIOBHM.

COJEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue NOporpamMMmbl, BBIACIEHHOE  KYpCUBOM, HE BXOAUT B  IMPOBEPKY
rocygapcTBeHHOU utoropot arrecraunu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHasi OMoyorusi — KOMIUIEKCHasi Hayka. Kparkas ucrtopusi pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku u u3ydaemble UMH mpoOnembl. DyHnaMeHTanbHblE, MPUKIAAHBIE U
IIOMCKOBBIE HayYHBIE HCCIIEI0BAHUSI B OMOJIOTUH.

3nadeHue Ouonoruv B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI
mupa. IIpodeccuu, cBszanHble c Ouosorueil. 3HaueHHe OHOJOTMM B IMPAKTUYECKOM
JESITEIbHOCTH  YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3SMCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IPUPOIBIL.

JleMoOHCTpanun



[Toptpetsi: Apuctorens, Teodpact, K. JIunnueit, XK. b. Jlamapk, Y. Japsun, V. I'apseii, I
Mengens, B. W. Bepnanckuiti, W. II. IlaBnoB, M. M. MeunukoB, H. W. Basuios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, @. Kpuxk, /1. K. benses.

Tabnuubl u cxembl: «CBsi3b OMOJIOTUH C APYrMMU HayKaMuy, «CucTemMa OMOJIOTMYECKUX
HayK».

Tema 2. JKuBble cucTeMbl U UX U3yYeHHE

JKuBbie cHCTEMBI Kak MmpeaMeT u3ydeHus: 0nonoruu. CBOWCTBA KUBBIX CUCTEM: €IUHCTBO
XAMHYECKOTO COCTaBa, JAMCKPETHOCTh U LIEJIOCTHOCTh, CIOXHOCTb U YHOPSIOYEHHOCTh
CTPYKTYpPbI,  OTKPBITOCTb,  CaMOOpTaHW3allMs, CAMOBOCIPOU3BEICHHE,  Pa3IPaKUMOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aluu JKHUBBIX CHCTEM: MOJICKYJSIDHBIN, KIETOYHbIM, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYISUOHHO-BUIOBOM, 3KOCHUCTEMHBII (OMOTEOLIEHOTUYECKHU ),
ouocepusiii. IIporeccel, nmpoucxoasume B KUBBIX cucreMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kusnp kak dopma cymectBoBaHus mMarepuu. Hayku, m3ydaronme XHMBbIE CHCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHH3allHu.

Nzydenue xuBbIX cucteM. Metoasl Omosiormueckoit Hayku. HabGmionmenue, m3mepeHmue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. [loHsaTMe O 3aBUCHMOM H HE3aBHCUMOMU
nepemeHHou. [lmanupoBanue »skcriepumenTa. [loctaHOBKa M mpoBepka runores3. HymeBas
runote3a. [lonsitue BIOOpKH U €€ mocToBepHOCTh. Pazopoc B OGmonornueckux naHHbIX. OmeHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3yabTaToB. [IpUunMHBI MCKaKeHUs pe3yJabTaTOB SKCIIEPUMEHTA.
[loHsiITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpanun

Tabmuubsl u cxembl: «OCHOBHbIE MPHU3HAKA JKU3HUY», «BHOIOTMYECKHE CHUCTEMBDY,
«CBoiicTBa KMBOW MaTepumn», «YpOBHU OpraHU3aLMH )KUBOI IpUpoab», «CTpoeHUE )KUBOTHOU
KIeTkn», «IkaHM  KUBOTHBIX», «CHCTEMBl  OpPraHOB  YEJIOBEYECKOIO  OpraHu3May,
«buoreonenos», «buocgepa», «MeTtoabl U3ydeHUs KUBOU TPUPOIBD.

OOopynoBanue: n1aboparopHoe 000pyIOBaHUE IS TPOBEICHUS HAOMIOACHUH, N3MEPEHUH,
JKCIIEPUMEHTOB.

IpakTuueckas padora «/cnosib30oBaHME Pa3TMYHBIX METOJOB MPU U3YUYEHUH >KUBBIX
CUCTEMM.

Tema 3. Buosiorusi KieTKu

Kietka — cTpykrypHO-(QyHKIIMOHATbHAS €AUHUIIA KUBOTO. MCTOpUST OTKPBITHUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneitnen, P. Bupxos).
OcHOBHBIE II0JIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPUH.

Metoapl MOJEKYASpHOW M KICTOYHOM OMOJIOTMU: MHUKPOCKOMHUSA, Xpomarorpadus,
anekrpoope3, METoJ  MEUeHBIX  aroMoB, auddepeHIManbHOe  IEHTpHYyrHpOBaHUE,
KYJIbTUBUPOBAHUE KIETOK. M3yuenue urcuposanuvix kiemox. DIEKTPOHHAS MHUKPOCKOIUSI.
Konghoxanvnas muxkpockonus. Bumanvnoe (npusicusnennoe) usyyenue Kiemox.

JleMoOHCTpanun

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

Tabmuubl 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIN MHKpockony, «Vcropus
Pa3BUTHUS METOI0B MUKPOCKOTIUH.

OO0opynoBaHue: CBETOBOW MHKPOCKOII, MHKPOIIPENapaThl PacTUTEIbHBIX, JKUBOTHBIX U
OaKTepHallbHBIX KIETOK.

IIpakTuueckasi padora «lI3ydeHune MeETOJ0B KICTOYHOW Ouosioruu (Xpomartorpadus,
anekrpodopes, muddepeHuansHoe eHTpudyrupopanue, [ILP)».

Tema 4. Xumuueckasi OpraHu3zanusi KJIeTKU

XUMUUYECKHI COCTaB KIETKU. Makpo-, MUKpPO- U YJAbTPaMUKpPOdJIeMeHThl. Boga u e€ posb
KaK pacTBOPUTENS, peareHTa, y4dyacTUE€ B CTPYKTYPUPOBAHUM KIETKU, TEILIOPETYISIINU.
MuHepanpHble BeleCTBa KIETKU, UX Onosiornyeckas poiib. Poib KaTHOHOB 1 aHMOHOB B KIIETKE.



Oprannyeckue BelecTBa KieTku. buonornueckue nonumepsl. benky. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykrypsl OenkoBOi Moiekynsl. [lepBuuHas crpykrypa Oemnka, MenTHIHAS
CBs3b. BropuuHas, TpeTuyHas, 4deTBepTHUYHAs CTPYKTypbl. JleHaTypauus. CBoHCTBa OEJIKOB.
Knaccudukanus 6eiaxoB. buonorndeckue GyHKuuu 0enkoB. [Ipuonul.

VYrneBonbl. MoHOcaxapuabl, AMCaxapubl, OJIMIOCAXapuabl U Mojucaxapuisl. OOumit
njaH CTPOoeHHS M (U3UKO-XMMHYECKHE CBOWCTBAa YINEeBOAOB. buomorndeckue QyHKuIu
YITIEBOJOB.

Jlunupel.  T'mapoduneHO-TUAPO(QOOHBIE  CBOMCTBA. Knaccudukanuss ~ nunuaos.
Tpurnuuepuas!, Gochoaunuabl, BOCKH, cTepouisl. buonornyeckue ¢ynkiuu aunuaos. Oodume
CBOMCTBa OHOJIOTMYECKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIYIIPOHUIIAEMOCTb.

Hyxneunossie xucnorel. JJHK u PHK. Crpoenue nykienHoBbIX kuciaoT. HykineoTusl.
[Mpunnun xommiemeHTapHocTu. [IpaBuino Yapradda. Crpykrypa JHK — nBoiinas cnupais.
Mectonaxoxaenue u ouonornyeckue pynxunu JHK. Bugst PHK. @ynkiun PHK B kietke.

Crtpoenne monekynsl AT®. Makpoapruueckue cBszu B Mosiekyne AT®. buonornueckue
¢yakuun  AT®. BoccraHoBieHHBIE TMEPEHOCYWKH, UX (yHKIUM B KIETKe. /JIpyeue
HyK1eo3uompughocghamoi (HTD,). CexBenupoBanue  JIHK. Memoowr  2ceHomuKku,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykrypHasi Ouonorusi: OMOXMMHYECKHEe M OWO(U3NYEeCKue HCCIEAOBAaHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJeKynd. Mooeruposanue cmpykmypol u  QyHKYul
buomonekyn u ux xomniexkcos. Komnvromepmwiii OU3ain u OpeanudecKull cunmes OUOMONeKy1 U
UX HEeNnpPUPOOHBIX AHANO208.

JdeMoHcTpanun

Ioptpertsr: JI. IToaunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
IIpy3unep.

[uarpammsbr:  «PacnipefienneHne  XMMHUYECKUX JJIEMEHTOB B  HEKHUBOM  INPUPOAC»,
«PacnpesieNeHre XMMUUECKUX JIEMEHTOB B JKUBOU IPUPOJIEN.

Tabmuusl u cxemsl: «[lepuogndeckass TaOiaMIla XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJICKYJTBI BOJbI», «BemecTtBa B cocraBe Opranu3MoBy», «CTpOSHHE MOJIEKYIBl Oenkay,
«CTpyKTypsl O€NKOBOM MOIEKyNnbl», «CTpoeHHE MOIIEKYNl YIIeBOAOB», «CTpOEHHE MOJIEKYI
TunuaoBy, «HykienHoBbie Kucnote», «CTpoeHue MoJiekyinsl ATOy.

OO6opynoBaHue: XUMHUECKast TOCcyJa 1 000pyJOBaHHUE.

JladopaTopuasi pa6ora «O0HapykeHHE OCTKOB C MOMOIIBI0 KAYECTBEHHBIX PEAKITHII.

JlabopatopHas pabora «/ccienoBaHne HYKIEMHOBBIX KUCIIOT, BBIJEICHHBIX U3 KIETOK
Pa3IUYHBIX OPTAaHU3MOB.

Tema 5. Crpoenne u ¢pyHKIUH KJIeTKH

Tumbl KIETOK: dyKapuoTHYecKass M Mpokapuotudeckas. CTPYKTYpHO-(QyHKIHMOHAIBHBIE
00pazoBaHUs KICTKH.

Crtpoenue mnpokapuoTHueckod KieTku. KierouHas creHka Oakrepuidi M apXel.
OcoOeHHOCTH CTPOEHUSI TeTEpOTPOPHON U aBTOTPOPHOIN MPOKAPHOTHUECKUX KIETOK. MecTo U
pOJIb MPOKApUOT B OMOIIEHO3aX.

CtpoeHne u (QyHKIIMOHUPOBAHUE DYKApUOTHUECKOW KieTkH. [Inasmatmyeckas memOpaHa
(mnazmanemMma). CTpykTypa [a3MaTH4eckoil MeMOpaHbl. TpaHCHOPT BELIECTB  4Yepes
IUIa3MaTHYECKyl0 MeMOpaHy: HaccuBHBIM (muddysus, obnerd€éHHas auddysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIM aKTHBHBIN TpaHcmopt). [lomynponuniaemocts MeMOpanbl. PaboTa
HaTPU-KaIMEeBOro Hacoca. DHJOLUUTO3: MMHOLMUTO3, (paronnto3. Dx3o01uTo3. Kieroynas creHka.
Crpykrypa U QyHKIUH KIETOYHOW CTEHKU PACTEHUI, TpUOOB.

Huronnazma. IluTozons. Ilutockener. JIBukenue umToruiazmbl. OpraHouibl KIETKH.
OnHoMeMOpaHHbBIE OpPraHOUAbI KIeTKU: 3HAomIa3Matnueckas cetb (DIIC), anmapar ['onbmku,
JM30COMBI, UX CTpoeHue U ¢yHKIUH. B3auMOCBS3b OJHOMEMOpaHHBIX OPraHOMAOB KIETKU.



CTtpoeHne TpaHYISPHOTO peTUKyIyMa. Mexanusm wuanpasnenus 6eaxoe 6 JIIIC. CunHTe3
pactBopuMbIXx  OenkoB. CuHTE3  KIeTOYHbIX MeMOpaH. [maaxuil  (arpanyssipHBII)
SHJOIUIa3MaTHUecKuil petukynyM. CekperopHast ¢yHkuus annapata [onbmxu. Moouguxayus
benxos 6 annapame [ onvoocu. Copmuposka benkoe 6 annapame I o1v0ocu. TpaHCTIOPT BEIECTB
B KIeTke. Bakyonu pacturensHbIX KieToK. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABI KIETKU: MUTOXOHJPHH, WJacTuibl. [llpoucxoswcoenue
mumoxondpuit u naacmuo. Cumobuoeenes (K.C. Mepeosickosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIIMM MUTOXOHJApPUN W TacTul. [lepBUYHBIE, BTOPHUYHBIE U CIIOXKHBIE TIJIACTHU/IBI
(OTOCUHTE3UPYIOUMX 3YKapUOT. XJIOPOIIACTBl, XPOMOIJIACTHI, JICHKOMJIACThl ~ BBICHIMX
pacTeHUM.

HememOpanubie opranounbl kieTkn CtpoeHue u QyHKIIMM HeMEeMOpaHHBIX OPraHOHUI0B
wieTkhu. Pubocombl.  IIpomesxcymounvie  uramenmoi. MukpopuiaaMeHThl. AKmuHosbvie
Murpogunamenmol. MBbIIICUHBIE KIETKH. AKMUHOBblEe KOMNOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpotpyOouku. Knerounwiif nentp. CTpoeHME U JBUKEHHE JKIYTUKOB U PpPECHUYEK.
MuxkpotpyOouku 1nuTorniaasmsl. LlenTpuons. berku, accoyuuposannvie ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momopnuvie benxu.

SAnpo. Obonouka sipa, XpOMaTHH, KapUOILIa3Ma, SIPHIIIKA, UX CTpOEHUE U (PyHKIUU.
SAnepubit 6enkoBbIif MaTpuKc. [IpocTpaHCTBEHHOE PACMONIOKEHHUE XPOMOCOM B MHTEp(asHOM
anape. dyxpomamun u cemepoxpomamur. benku XpoMaTHHa — TUCTOHBL. JuHamuka s0epHotl
obonouxu 6 mumose. foepHuiti mparcnopm.

Knerounsie  BxmoueHus.  CpaBHHUTENIbHAs  XapakKTEpPUCTUKAa  KIETOK  JYKapUOT
(pacTUTENBHOMN, )KUBOTHOM, TPUOHON ).

JdeMoHcTpanun

IToptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmupl 1 cxembl: «CTpOeHHE JYKapUOTHYECKOM KiIeTku», «CTpoeHHE >KUBOTHOM
KIeTkn», «CTpOeHUE pacTUTEIbHOU KIEeTKN», «CTpoeHHe MUTOXOHApPUNY, «Sapoy», «CtpoeHue
IPOKAPHUOTUUYECKON KIETKI».

OOopynoBaHHe: CBETOBOM MHKpPOCKONI, MHKpOIIpenapaTrbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKpPONpEnapaTsl OaKTepHaIbHbIX KIETOK.

JlaGopaTopnasi padora «/3ydyeHne CTpOEHUS KIETOK Pa3IuYHbIX OPIraHU3MOB).

IIpakTHyeckas padora «/3yueHue cBONCTB KIETOYHON MEMOpaHbI».

JlabopaTtopHasa pabora «/ccienoBaHue IuiasMoid3a M JENJa3MoJu3a B PacCTUTEIbHBIX
KJIETKaX».

IIpakTHyeckas padora «/3ydeHue ABUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellieCTB M NpeBpallie HUE YJHePruM B KJIeTKe

AccuMWISIIMS M IUCCUMMIIALUS — JBE€ CTOPOHBI MeTaboiau3Ma. Turnbl oOMEHa BEIIECTB:
aBTOTpOHBIE U  reTepoTpodHBIA. YuacTHe KHCIOpOoAa B  OOMEHHBIX MPOIlECCaXx.
DHepreTuueckoe oOecriedyeHrne KieTku: TpeBpamieHne AT B 0OMEHHBIX Tpolleccax.
DepMEHTaTUBHBIA XapakTep peakuuil KIeToyHoro meradbonusma. PepMEeHTBI, UX CTPOEHUE,
CBOWCTBA W MexaHu3M nerctBus. KodepmeHnThl. OTinuus (epMEHTOB OT HEOPTaHUUYECKUX
KaTaau3aTopoB.  belku-akTuBaTOpsl W OCNKU-WHTHOUTOPBL.  3aBUCHMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIIUM OT Pa3TUYHBIX (PAKTOPOB.

IlepBHUYHBI CHUHTE3 OPraHUYECKUX BEUIECTB B KieTke. DOTOCUHTE3. AHOKCUCEHHbIU U
oxcueenHvlli  pomocunmes 'y obaxmepuii. Ceemocobuparowue HnueMeHmvl U HUSMEHMbl
peaxkyuonnozo yermpa. Ponb xyopomiactoB B mporiecce gorocuHTe3a. CBeToBas U TEMHOBAs
dazel. @omoovixanue, Cs., Cs. u CAM-munvt ghomocunmesa. IlpogykTuBHOCTH (POTOCHHTE3A.
Bnusaue paznuyabix GakTopoB Ha CKOPOCTh OTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HHTPUQPHIIUPYIOIIE
OakTepuu, jxene300aKkTepru, cepoOakTepuu, BOAOPOIHbIE OakTepun. 3HAYCHHE XEMOCHUHTE3A.



AnarpobHbie opranu3mbl. Bunel OpoxeHus. [Ipoaykrel OposkeHUS U MX UCIOJIB30BAHHE
YeIIOBEKOM. AHa3pOOHBIE MHKPOOPTAaHU3MBI KaK OOBEKTHI OWOTEXHOJOTHH W BO30YIMTEIH
Oone3Hei.

AdpoOHBIE OpraHU3MBl. JTambl JHEPreTH4eckoro obmeHa. [loAroToBUTENBHBIN ATaIll.
I'mukonn3 — 6eCKUCIOPOJHOE pacleTNIEHUE TIIOKO3HI.

buonornueckoe oxkuciaeHue, UKW KIETOUYHOE JbIXaHUE. Pojab MUTOXOHIpHUN B Tpoleccax
Oouonornyeckoro okuciueHus. Lluxmmdeckne peakuu. OxucnutensHoe (dochopunupoBanue.
Onepeus membpannoco epaouenma npomonos. Cumnmes ATD: paboma npomomnnou ATP-
cunmasel. llpeumymectBa a’dpoOHOro myrd oOOMEHa BELIECTB IEpel  aHa’dpPOOHBIM.
O (PpeKTUBHOCTh IHEPTETUYECKOTO OOMEHa.

JdeMoHcTpanumn

Ioptpetsr: k. Ilpuctiu, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Mutuen, I'. A. 3aBap3uH.

Tabmuubr u cxembl: «DotocuHTE3)», «JHEpreTHdeckuii ooMeH», «bumocuHTe3 Oekay,
«Ctpoenue gepMeHTa», «XEMOCHHTE3Y.

OOGopynoBaHue: CBETOBONH MHKPOCKOI, 000PYI0BaHUE ISl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JladopaTopnasi pa6ora «l/3yuyeHHe KaTaIUTHUYECKOHM aKTUBHOCTH (epMEHTOB (Ha
pUMepe aMUIIa3bl UM KaTajaasbl)».

JlabopaTtopnass paGora «I3ydeHue (QepMEHTATHBHOTO paCIICTNIEHUs] TEPOKCHIA
BOJIOPOJIa B PACTUTEIbHBIX U KHUBOTHBIX KIETKAX).

JlaGopaTopHas padota «CpaBHEHUE MPOIIECCOB (DOTOCHHTE3a U XEMOCHUHTE3a.

JladopaTopHasi pa6ora «CpaBHEHHE MPOLIECCOB OPOKECHUS U ABIXaHHSD.

Tema 7. HaciiencTBeHHas HH( OpMAaLMA U peajM3alus e€¢ B KJIeTKe

Peakunu marpuuHoro cuHtesa. [I[pMHIMIT KOMILIEMEHTAPHOCTH B PEAKUMSAX MATPUYHOIO
cuHTe3a. Peanmusanus HacnencTBeHHOW WHQopManuu. [eHeTHYecKuil KOJ, €ro CBOWCTBA.
Tpanckpunuus — Matpuudbiii cunTe3 PHK. [IpyHUOMOBI TpaHCKpUNIIMKU: KOMILJIEMEHTAPHOCTD,
AQHTUIIAPAIJIENIBHOCTh, acCUMMETpUUHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou
knemke. Hexooupyrowue PHK.

Tpancnsus u e€ stanbl. Yuactue TpancnopTHbix PHK B OmocuHTe3e Oenka. YcimoBus
O6uocunTesa 6enka. Kogupoanue amuHokucinot. Ponbs pubocom B GuocuHTE3e Oenka.

Cogpemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanusi TeHOMa y MPOKAPUOT U
JyKapuoT. Perymsiuius akTMBHOCTM TeHOB y mpokapuotr. ['mmore3a omepona (®. JKako0, XK.
Mano). Monexyaapuvie mexanusmvl SKcnpeccuu 2enog y oykapuom. Ponv xpomamumna 6
peaynayuu pabomul 2eHo8. Perynsanus 0OMEHHBIX MPOIeCCOB B KieTke. KieTounblii romeocTas.

Bupycer — HewieTouHble (JOPMBI JKM3HH M OONUTaTHBIE mapa3uThl. CTPOCHHUE MPOCTHIX U
CIIO)KHBIX BHUPYCOB, PETPOBUPYCOB, OakrepuodaroB. JKusuenmwiti yuxn JHK-codepacausux
supycos, PHK-cooepacawux eupycos, bakmepuogazos. Obpammnas mpancKkpunyus, pegepmasda,
unmezpasa.

BupycHpie 3aboneBaHus uenoBeka, JKUBOTHBIX, pacrenuid. CIINJ, COVID-19,
COLIMAJIbHBIC U MEAUIIMHCKUE TPOOIIEMBI.

Buoungopmamura: unmeepayus u anaiuz 6oarvuux maccueos («bigdatay) cmpyxkmyphoix
buonocuyeckux Oaunvlx. Hanomexwnonocuu 6 Ouonocuu u meouyure. Illpozpammupyemvie
@yuxyuu 6enxkos. Cnocobvi 00cmasKku 1eKapcms.

JdeMoHcTpanumn

Ioptpetst: H. K. Konsros, 1. 1. IBaHOBCKUI.

Tabmuuslt u  cxembl: «buocuntes Oenka», «['eHeTnueckuii koa», «Bupycoi»,
«baxrepuodarn.

IIpakTuyeckas padora «Co3naHue MOJENH BUPYCay.

Tema 8. 7Kn3He HHbIH HUKJI KJIETKH



Knerounsrit 1muki, ero mepuoasl u perymsauus. Uatepdaza u muto3. OcobeHHOCTH
IPOIECCOB, MpoTeKaonmx B uHTEpdaze. [loarotoBka wieTku K aeneHwuro. [IpecnHTeTHYeCKHit
(MTOCTMUTOTUYECKUI), CHHTETMYECKMH M MOCTCHHTETUYECKUH (IPEMUTOTUUYECKUI) MEpUO/IBI
nHTEepdassbl.

Marpuuneiii  cunte3 JIHK -  pemmkanuda. Ilpunounsr  penmukanuu  JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHUHTE3, AaHTUIAPAJUIENIBHOCTb. MexaHu3M
permukanuu  JIHK.  Xpomocombl. Ctpoenue xpoMmocoMm. Temomepsl U TeloMepasa.
XpoMOCOMHBIN HAOOp KIETKU — KapHOTHUI. JIUNIOUAHBIA U TarIOUIHBIA HAOOPHI XPOMOCOM.
I'oMmonornunabie XpOMOCOMBI. [10JT0BBIE XPOMOCOMBI.

[enenne wietku — Muto3. CTaauu MUTO3a U NPOUCXOJAIME B HUX IPOLECCHl. THUIBI
muto3a. Kapnoxkunes n nutokuHes. buonornueckoe 3Ha4eHUE MUTO3A.

Perynsius MuToTMYecKOoro mukiIa KieTkd. IIporpammupyemasi kierouHass Trubenp —
arnoInTo3.

Kiietounoe s11po, XpoMOCOMBI, (yHKIIMOHAIbHAsI TeHOMUKA. Mexanusmol nponrugepayuu,
oupgepenyuposku, cmapenus u 2ubenu kremox. «Lugpposasn kiemkay — 6uoungopmamuyeckue
Mooenu GYHKYUOHUPOBAHUS KILeMKU.

JleMOHCTpanun

Tabmuubl U cxeMmbl: «KU3HEHHBIH LUKT KIETKH», «MuTO3», «CTpoeHHE XpPOMOCOMY,
«Pennukamus JTHK».

OOopynoBaHue: CBETOBOM MHKPOCKOM, MHUKporpenaparsl: «MHTO3 B KIETKaxX KOpeIKa
JTyKay.

JlabopaTtopHas padota «/I3ydeHre XpOMOCOM Ha T'OTOBBIX MUKpOIIPENIapaTaxy.

JladopaTopuasi pabdora «HaOmrogeHne MHTO3a B KIETKaX KOHYMKA KOpeIllka Jyka (Ha
TOTOBBIX MUKpPOIIpENaparax)».

Tema 9. Crpoenne u ¢pyHKIMH OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3MoB.  OJIHOKIETOUHBIC,  KOJOHHAIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEACSITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJHOKIETOYHbIE TPUObI, OAHOKIETOYHBIE BOAOPOCIH, Apyrue npotuctel. KomoHnuanbHble
OpTaHU3MBl.

B3anmocBs3p yacTell MHOTOKIIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak equHoe nenoe. ['omeocras.

Tkanu pacreHuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHasi, IOKPOBHAs,
IpOBOJAIIAS, OCHOBHAs, MexaHudeckass. OcoOEHHOCTH CTpoeHUs, (PyHKUUN U PacloyIOKEHUs
TKaHEH B OpraHax pacTCHHUU.

TkaHW JKMBOTHBIX U  4YeJOoBeKa. TWIbl JKUBOTHBIX TKaHEH: SIUTENNaIbHAs,
COEIUHUTENbHAS, MbllIeYHas, HepBHas1. OCOOCHHOCTU CTPOEHUs, (PYHKIUN U PACIOIOKECHUS
TKaHEel B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BeretatuBHbIE U TeHEPAaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
KUBOTHBIX U yenoBeka. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranu3zmoB. Kapkac pacrenuit. Ckenersl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIl 1 BHYTpeHHUI ckeneT. CTpOeHUE U TUIIhI COEANHEHUS
KOCTEH.

JIBukeHre oOpraHu3MoB. JIBM)KEHHME OJHOKIETOYHBIX OpPraHU3MOB: aMEOOMAHOE,
JKI'YTUKOBOE, PECHHYHOE. JI[BMKEHHE MHOTOKIECTOYHBIX PACTEHUW: TPONMMU3MBI M HACTHHU.
JIBrKeHe MHOTOKIICTOYHBIX )KUBOTHBIX M YEJIOBEKa: MbIIIeuHas cuctema. Peduiekc. CkeneTHbie
MBIIIIBI U X paboTa.

[Tutanue opranusmos. [lormomeHnne BOJbI, YITIEKMCIOTO Ta3a U MUHEPAJIbHBIX BEIIECTB
pacteHusiMH. IluTaHue >KMBOTHBIX. BHYTpHUIIONOCTHOE M BHYTPUKIETOYHOE IHILEBAPEHUE.



[IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTAENbl MULIEBAPUTENBLHOIO Tpakra. [luieBapuTtenbHble
skenessl. [InmmeBapuTenbHas cucTeEMa 4€I0BEeKa.

Jpixanue opranu3moB. Jlpixanue pactenuil. [pixanue xuBOTHBIX. Judxpy3us razos uepes
MOBEpXHOCTh KiIeTku. KokHoe apixanwe. JlprxatenpHas moBepxHOCTh. JKabepHoe u j€rouHoe
IpiXxaHue. JlpIxaHWe T[O3BOHOYHBIX >XHMBOTHBIX M UEJIOBEKA. BOJIIOIMOHHOE YCIOKHEHUE
CTPOEHHMS JIETKUX I103BOHOYHBIX JKMBOTHBIX. /JlpIxaTenbHass cucreMa 4enoBeka. MexaHu3m
BCHTHJIAIIUY JIETKUX y TITUI] © MIICKOTTHTArOIMX. Perynsmus npixanus. J{prxaTenbHbie 00BEMBI.

TpaHcropT BELIECTB Y OpPraHM3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHuil. TpaHcmopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cuctema u e€ opranbl. KpoBeHocHas cucrema
IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpOBEHOCHbIE coCynbl M KpoBb. Kpyru
KpoBoOOpaleHHsl.  DBOJIOUUOHHBIE  YCIOXHEHUS  CTPOCHHUS  KPOBEHOCHOM  CHCTEMBbI
II03BOHOYHBIX )KMBOTHBIX. PaboTa cepaua u e€ perynsnus.

Beigenenne y opraHusMoB. Beigenenwe y pacreHuil. BeiieneHue 'y KMBOTHBIX.
CokparutensHple Bakyonu. Opranbl BbaeneHusd. @PuiupTpauus, cekpeuuss U obOpaTHOe
BCachbIBaHHE KaK MEXaHU3MbI pabOThl OPraHoB BhIAEICHUS. CBS3b MOJOCTH TENa C KPOBEHOCHOM
U BBIICTUTENBHON CHUCTEMaMHU. BbileneHne y Mmo3BOHOYHBIX KMBOTHBIX U denoBeka. [louku.
Crtpoenue u gyHkunoHupoBanue HeppoHa. OOpa3oBaHUE MOYH Y YETOBEKA.

3anmTa y OpraHuM3MoB. 3alMTa y OJHOKIETOYHBIX OpraHu3MoB. Cropel Oakrepuil u
LMCThl IpOCTENNMX. 3alTa y MHOTOKIETOUHbIX pacTeHui. Kyrukyna. CpeacTsa naccuBHON U
XAUMHUYECKON 3alThI. OUTOHITHIEI.

3ammTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M MX MPOU3BOAHBIE. 3allMTa OpraHU3Ma
or Oone3nell. MmyHHas cucrema uyenoBeka. KIIeTOUHBIH M TyMOpaldbHBIH HWMMYHHTET.
Bpoxn€uupliik u  npuoOpeTéHHBIA  crenuuyeckuii  MMMyHHTET. Teopusi KIOHAJIBHO-
cenekruBHoro ummynutera (I1. Dpmaux, . M. bepuer, C. Tonerasa). BocnajiutenbHble OTBETHI
opranu3moB. Posib BpoxkIEHHOTO HMMYHUTETA B pa3BUTHUU CUCTEMHBIX 3a00JIEBaHU.

PazgpaxkuMocTh W peryasiius y OpraHu3MoB. PasapaXuMocTh Yy OJHOKIETOYHBIX
opranu3MoB. Takcucel. PaznapakuMocTh U perynsiuus y pacTeHuil. POoCcTOBbIE BelecTBa U MX
3HAYEHHE.

HepBHast cucrema u peduekropHas peryisiius y XHUBOTHBIX. HepBHas cucrema u eé
OTZENbl. DBOJIOLIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CUCTEMBI y KMBOTHBIX. OTHeEINbI
TOJIOBHOTO MO3Ta IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc m peduiekropnas myra. besycrmoBHbie u
YCIIOBHBIE PEUICKCHI.

['ymopanbHast perynsiuuss UM SHIOKPHUHHAs CUCTEMa >KUBOTHBIX U 4YesioBeka. JKenesbl
OHJOKPUHHOM CHCTEMbl M HMX TOPMOHBI. JleliCTBHME TOpMOHOB. B3aumMOCBsI3b HEpPBHOU U
SHJOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucTema.

JleMoOHCTpanun

[Toptper: N. 11. I1aBnoB.

Tabmuupl U cxeMbl: «OTHOKIETOYHBIE BOJIOPOCIH», «MHOTOKIETOUYHBIE BOJOPOCTH»,
«bakrepun», «Ipocreittme», «Opranbl UBETKOBBIX pacTeHuil», «CHUCTEeMBbl OpraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHyIpeHHee CTpoeHHe HaceKoMblx», «[kaHM pacTeHu»,
«KopreBble cuctembl», «CtpoeHue credns», «CTpoeHHWe ITUCTOBOW TIACTUHKHY, «TkaHU
JKUBOTHBIX», «Ckener uyenoBeka», «llumeBaputenbHas cucrema», «KpoBEHOCHas cucTemay,
«/IpixarenpHasg  cucrema», <«HepBHas cucrema», ««Koxa», «MbllleyHas CHCTEMay,
«BpigenurenpHas cuctemMay, «HIAOKpUHHAs cuctema», «CTpoeHUe MbBIIILIbDY, «IMMYHUTET»,
«KuneyHonosocTHeiey, «CxeMa MUTaHUs pacTeHuil», «KpoOBEHOCHBIE CHCTEMBI TO3BOHOUYHBIX
KUBOTHBIX», «CTpoeHue ruzipel», «CTpoeHHEe NiIaHapuuy», «BHyTpeHHee CTpOeHHUE JI0K]IEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmeikaronmxcs», «HepBuas cucrema mntuny, «HepBHas cucremMa MIICKOUTAIOIXY,
«HepBHas cuctema yenoBeka», «Peduiekcy.



OOopynoBaHue: CBETOBOH MHKPOCKOII, MUKPOIMpenapaThl OJAHOKIETOUYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEH, paKOBUHBI MOJUIIOCKOB, KOJUIEKLIMM HACEKOMBIX, UIVIOKOXKHX, KUBbIE
9K3EMIUISIPbl KOMHATHBIX PaCTEHUM, TepOapuu pacCTeHHI pa3HbIX OTAETIOB, BIaKHbIE MpernapaTsl
YKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIMU OECIO3BOHOYHBIX JKHUBOTHBIX, CKEJIET YeIOBeKa,
o0opynoBaHue s JEMOHCTpAllMd IOYBEHHOIO M BO3JAYIIHOIO NUTaHUS PpACTEHUH,
pacIeTuieHusT Kpaxmaia W OelkoB Toja JAelcTBUEM (epMEHTOB, OOOpyIOBaHHWE IS
JEMOHCTpPALIMU OIBITOB 110 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEIbHbBIX
JBHMKEHU W, MOJIEJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JladopaTopHasi padora «/I3ydeHne TKaHel pacTCHUI.

JlabopaTopHasi pabora «/I3yueHne TkaHel KUBOTHBIX.

JlaGopaTopHasi padora «/3ydyeHre OpraHoB IIBETKOBOTO PACTCHUSD.

Tema 10. PazMHOkeHMe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrionoe (BKIItoYasi BEereTaTUBHOE) U M0JI0BOe. Buabl
0ecrio10ro pa3MHOKEHUS: TOYKOBAHUE, CIOPY/ISALUS, (parMeH Talus, KIOHUPOBaHHUE.

[lomoBoe pa3muHoxkenue. IlonoBbie kieTku, unaum ramersl. Meio3. Craaum Mmeiosa.
IloBenenme xpomocoMm B Meiose. Kpoccunrosep. brosornueckuil ¢MbICI Mei03a U MOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKIIE OPTaHU3MOB.

[IpenzaponpieBoe  pazButue. [lameroreHe3 'y KMBOTHBIX. [lonoBeie — kenesbl.
OOpazoBaHre W pa3BUTHE TOJIOBBIX KIeTOK. CriepmartoreHe3 u ooreHe3. CTpoeHUE TMOJIOBBIX
KJIETOK.

OmnnonoTBOpeHne U 3MOPUOHATIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OMJIOJOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapreHorenes.

WnauButyanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTUS — HAayKa O Pa3BUTHH
OpranusMoB. Mopgozcenes — 00na u3 2nasHvix npobdrem smopuonozuu. Konyenyus mopgozernos
u mooenu mopgozcenesa. Ctanun 3MOproOreHes3a )KUBOTHBIX (Ha mpUMepe JIArynku ). Jpobiaenue.
Tunsl npobnenus. Jemepmunuposannoe u Heoepmunuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTH JPOOJIEHHUS MIIEKOMUTAIOUMX. 3apOAbIIIeBbIe JUCTKU (TacTpyNsAIus).
3aknazka OpraHoB M TKaHEM M3 3apOJBIIIEBBIX JHUCTKOB. B3aumHoe BiusiHME dacTeil
pPa3BUBAIOLIETOCS  3apoJbliia  (AIMOpUOHAIbHAS ~MHAYKIMS). 3aKiajika IUJIaHa CTPOCHUS
JKUBOTHOTO  KaK pe3yJbTaT HEpapXUUYECKUX B3aMMOJCHCTBUU TeHOB. BnusHue Ha
AMOPHOHAIBHOE Pa3BUTHE PA3INYHBIX (JAKTOPOB OKPYKAIOMICH CpEbI.

Poct u pazButue xuBOTHBIX. [locTaomOpuonaneHbiii mepuon. Ilpsmoe u Hempsimoe
pasButue. PaszBute c Meramopdo3om y O€CIO3BOHOYHBIX W TIO3BOHOUYHBIX JKHUBOTHBIX.
buonornueckoe 3HaueHUE NMPSAMOrO M HENPSAMOIO Pa3BUTHUSL, UX PACIPOCTPAHEHUE B MPUPOJIE.
Tunbel pocra XHUBOTHBIX. DakTOpbl pEryiIslMd pPOCTAa JKUBOTHBIX M uyenoBeka. Craauu
OCTAMOPUOHAJIBHOTO Pa3BUTHSL y XUBOTHBIX M ueloBeka. Ilepmonbl OHTOreHe3a 4elloBEKa.
CrapeHue U cMepTh Kak OMOJIOTHYECKHE MPOLIECCHI.

PasmHoxenue u pazButhe pacteHuil. ['ameroput u crnopodur. Meiio3 B KHU3HEHHOM
nukie pacrenuii. OOpazoBaHue crnop B mpolecce Meloza. ['ameToreHe3 y pacTeHUM.
Onjoa0TBOpEHWE U Pa3BUTHE PACTUTEIbHBIX OpPraHW3MOB. [[BOIHOE OIUIOJOTBOPEHHUE Y
[IBETKOBBIX pacTeHui. OOpazoBaHUe U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYISAIMA OHTOT€HE3a Y PACTEHUHN U )KUBOTHBIX.

JleMOHCTpanun

[Hoptpetsi: C. I'. Hapaumn, X. llneman.

Tabmuusl U cxembl: «BereraTuBHOe pa3MHOXKeHUE», «UIbI O6ecrosoro pa3MHOKEHUSD,
«Pa3MHO)XEHUE XITaMHUIAOMOHAIbD», «Pa3MHOXEHHE 3BIJICHB», «Pa3MHOXKEHHE TUIPBIY,
«Meinoz», «Xpomocombly, «l'ameroreHes», «CTpoeHUE ANWLEKIETKH W CIIEPMAaTo30Maay,
«OcHOBHbBIE CcTaguu OHTOreHesa», «lIpsimoe u Hempsimoe pas3BuTue», «Pa3BuTHE MaiicKoro
Kykay, «PazBuTue capaHum», «Pa3BUTHE JSTYIIKU», «/[BOMHOE OMIOJOTBOPEHUE Y IIBETKOBBIX
pactenuity, «CTpoeHHe CEMSH OJHOJOJIBHBIX W JIBYIOJIBHBIX pacTeHU», «KHU3HEHHBIN LUK



MOPCKOM  KamycThl», <«OKW3HEHHBIM 1UKI MXa», <« KH3HEHHBIM MUK ManopOTHUKAY,
«KW3HEHHBIN IIUKII COCHBD.

OO0opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIpENapaThl SHIEKIETOK U CIIEPMATO301 0B,
Mozenb «IUKIT pa3BUTHS JIATYLIKA.

JlabopaTtopuass pabora «l/I3ydeHue CTpoeHHsS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax».

IIpakTHyeckas padora «BblsBiICHHE NPU3HAKOB CXOACTBA 3apOABIIIEH MO3BOHOYHBIX
JKUBOTHBIX.

JladopaTopnasi pa6ora «CTpoeHHE OPraHOB Pa3MHOXKEHUS BBICIIMX PACTCHUM.

Tema 11. 'eHeTHKA — HAyKA 0 HACJEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Hctopusi cTaHOBIEHUS WM Pa3BUTHUS TCHETHKU Kak Hayku. PabGoter I. Mennemns, I'. ne
®puza, T. Moprana. Ponbp oredecTBEHHBIX Y4€HBIX B pa3BuTuu reHetukd. Padorer H. K.
KonbioBa, H. M. BaBunosa, A. H. benosepckoro, I'. JI. Kapniedenko, 0. A. ®dununuenko, H. B.
Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBI. ['OMOJIOTHUHBIE XPOMOCOMBI, AJIJIEIbHBIE
TeHBI, aJbTEPHATHBHBIC IMPHU3HAKA, JOMHUHAHTHBI W PEIECCUBHBIA TPHU3HAK, TOMO3UTOTA,
TeTepO3UroTa, 4YMcTas JUHUS, THOpUAbI, TeHOTur, (eHotun. OCHOBHBIE METOJbI TECHETHKH:
rUOPUAO0TOTHYECKUH, ITUTOIOTUYECKUM, MOJIEKYTISIPHO -TeHETUYECKU .

JleMoOHCTpanun

Ioptpetsi: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benosepckuii, I'. JI. Kapnieuenko, 0. A. ®dunumuenko, H. B. Tumodees -PecoBckuii.

Tabmuubl U cxembl: «MeToIbl TEHETUKNY, «CXEeMbI CKPEIBaHUSD).

JladopaTopHasi padora «/[po3oduiaa kKak 0ObEKT TCHETHUYECKUX HCCIICTOBAHMUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeumBanue. I[lepBbiii 3akoH MeHnmenss — 3akoH enuHOOOpasus
ruOpuaoB mnepBoro mnokojeHus. [IpaBuno nomuHupoBaHus. Bropoii 3akoH MeHnnens — 3aKkoH
pacuienieHus npusHakoB. L{uTonornyeckre 0CHOBBI MOHOTHOPH/IHOTO CKpelmMBaHus. [ umoresa
YUCTOTHI TAMET.

Ananuzupyromiee — ckpenmBaHue.  IIpomexyTouHbIi  Xapakrep ~— HaclieOBaHUS.
Pacmerienrne Npu3HAKOB MIPU HEMOJIHOM JOMUHHUPOBAHUH.
Jurubpuanoe ckpeumBaHue. Tpetwit 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO

HaclleIoBaHUs PU3HAKOB. LluToMOrMuecKre OCHOBBI TUTUOPU THOTO CKPELMBAHHUSL.

CuennenHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CrieryieHHOE HaclieJJoBaHUE
TEHOB, HAPYIICHUE CLEIJICHUS MEKIy FeHaMU. XpOMOCOMHAsi TEOPHs HACJIEICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXaHU3M OIPENEICHUS I0ja. AYTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIi M TeTEepOraMeTHBIM MOJI. I'eHeTHdeckas CTPyKTypa IIOJIOBBIX
xpoMocoM. HacienoBanue npu3HakoB, CLEINIEHHBIX C ITOJIOM.

I'enotun kak menoctHas cucrema. [IneldoTrponusi — MHOKECTBEHHOE JIEWCTBHE IE€HA.
MHoxecTBEHHBIM aiienu3M. B3anmopelcTBue HeallIeNbHbIX TeHOB. KoMIsIeMEHTapHOCTb.
Onucrtas. [Tomumepus.

I'eHeTYeCKMI KOHTPOJb PpA3BUTUS PACTEHUM, JXUBOTHBIX M YEJIOBEKA, a TaKKe
(U3MOIOTHYECKUX TPOLIECCOB, MOBEAEHUS W KOTHUTUBHBIX (yHKIMH. ['eHermueckue
MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHH3Mbl B3aUMOJICHCTBUS «XO3SIMH — MApa3sUT» U «XO3IUH —
MHUKpoOHnOM». ['eHeTHUecKre acreKThl KOHTPOJIS U M3MEHEHUs HaclIeACTBEHHONH MH(POpMAaLlUK B
IIOKOJICHUSIX KJIETOK U OPraHU3MOB.

JleMoOHCTpanun

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

Tabmuusl u cxemsl: «[lepBblif U BTOpoil 3akoHbl Menaens», «Ipertuii 3akoH MeHens»,
«AHanmu3upymwlee ckpeumBanue», «HenonHoe nomuHUpoBanuey, «CLETUNIEHHOE HACcIEA0BaHUE



MPHU3HAKOB Y 1p0o30(duiibl», «I eHeTHka monay, «Kapuotun venosekay, «Kapruotun apo30Quiib»,
«Kapuotun ntuub», «MHOKECTBEHHBIA AJIETU3M», «B3anMOAECIICTBUE TEHOBY.

OOopynoBaHue: MOJENb Al IEMOHCTPAIlUH 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOTO
IIOKOJICHUSI M PACILCIUICHUs] MPU3HAKOB, MOJENb U1 JIEMOHCTPAalUM 3aKOHA HE3aBUCHMOIO
HacJeA0BaHUs IPU3HAKOB, MOJIENb JUIsl IEMOHCTPAIIMU CLIEMIJICHHOTO HACIEeI0BaHU S MTPU3HAKOB,
CBETOBOM MHKPOCKOII, MUKpoTpenapar: «J[pozodrmay.

IIpakTuyeckass padora «3ydeHHWe pE3yJIbTATOB MOHOTHOPHIHOTO CKPCIMBAHUS Y
TPO30(PUITBI».

IIpakTuueckass pab6ora «/3ydeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUSA Y
JPO30(UITBD».

Tema 13. 3aKoHOMe PHOCTH M3MEHYUBOCTH

BzaumozeiictBue reHoTHma MU cpeasl npu GopMupoBaHum ¢eHotumna. M3mMeHunBOCTDH
npu3HakoB. KauecTBEHHble W KOJIMYECTBEHHbIE TMpPU3HAKA. Buasl H3MEHUYHMBOCTH:
HEHACJIEACTBEHHAs U HACIIECICTBEHHASI.

Moaudukanronsas U3MEHUYMBOCTh. Poib cpemsl B GopMUpPOBAaHUU MOAU(PUKAIIMOHHOMN
u3MeHunBoctu. Hopma peaxkuuun npusHaka. BapuanunoHHbI psin u BapuannoHHas kpuas (B.
Horanncen). CoiicTBa MOAU(PUKALIMOHHON U3MEHUYHUBOCTH.

'eHoTunuueckas u3MeHYHMBOCTh. (CBOWCTBA T€HOTHUIMYECKOM W3MEHUMBOCTH. Bubl
TeHOTUITHYECKOW U3MEHUYUBOCTH: KOMOMHATHBHASI, MyTallIOHHASI.

KoMOnHaTtuBHas M3MEeHYMBOCTh. Meii03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOM
M3MEHYUBOCTU. POJIb KOMOMHATUBHOM U3MEHYMBOCTH B CO3/IaHUU T€HETUUECKOTO pa3HO00pa3us
B Ipejieax OAHOTO BU/A.

MyranuoHHass W3MEHYUBOCTb. BHIbl MyTanuil: I€HHbIE, XPOMOCOMHBIE€, T€HOMHBIE.
CnoHTaHHblE U MHAYIUPOBAHHBIE MYyTallMHU. SIAepHBIE U IUTOIIA3MATUYECKUE MYTAllUU.
Comarnyeckue W TMOJOBbIE MyTauuu. [IpUuunHBI BO3HUKHOBEHMS MyTanuid. MyrareHbl U HUX
BJIUSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Mpoliecca. 3aKOH TOMOJOTHYECKUX
psamoB B HaciencTBeHHoW wusMmeHuuBoctd (H.U. BaBunoB). BHesnepHas M3MEHYMBOCTh U
HACJIEICTBEHHOCT.

Onueenemuxa u 3MUSEHOMUKA, POTb INULEHEMUYeCKUXx Qaxkmopos 8 HACIe008aHUU U
UBMEHYUBOCIU (heHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMOHCTpanun

Ioptpetst: I'. ne ®pus, B. Horanncen, H. 1. BaBuios.

Tabmuupr u cxembl: «Buabpl M3MEHUMBOCTHY», «MomudukarmoHHas W3MEHYHUBOCTHY,
«KomOnHaTuBHas H3MEHYUBOCTDBY, «Meiio3y, «O1m1010TBOPEHHEY, «'eHeTHYECKIE
3a0oseBaHus YenoBekay, «Bupl MyTauiiy.

OOopynoBanue: >KUBbIE W TepOapHbIE HK3EMIUIAPhI KOMHATHBIX PACTCHUM, PHUCYHKH
(doTorpadmm) KUBOTHBIX C pa3IMUYHBIMUA BUJIaMU U3MEHYUBOCTH.

JladopaTtopnasi padora «lccnenoBaHue — 3aKOHOMEPHOCTEH  MOAMGUKAITMOHHON
n3MeHYnBOCTU. [locTpoeHre BapraiOHHOTO psAa U BapUAlMOHHON KPUBOW.

IpakTuueckas padora «Mytauu y apo30¢uisl (Ha TOTOBBIX MUKpOITpEnapaTax)y.

Tema 14. 'eHeTHKA YesI0OBEKA

Kapuotun uenoBeka. MexnyHapoaHass mporpaMMa HUCCIEIOBaHUsI TE€HOMa YeIOBEKa.
Metoapl M3ydeHUs TEHETUKH YEJIOBEKA: TeHEATOTHYECKUM, OJIM3HEIOBBIN, IMNTOTCHETUYECKUH,
MONYJISUOHHO-CTaTUCTUYECKUM, MOJIEKYIsIpHO-TeHeTuueckuii. CoBpeMEeHHOE omnpeaesieHue
TeHOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUITUPOBAHUE, B TOM yucie ¢ momoupro [1LP -
ananm3a. HacnenctBeHHbie 3a001eBaHus YelIOBEKa. | eHHBIC U XpOMOCOMHEIE O0JIC3HH YETOBEKA.
bone3nu ¢ HacieACTBEHHOM NpPenpacnoiOKEHHOCTbIO. 3HAYEHUE MEAMIUHCKOM TeHETUKU B
MPEIOTBPAIICHUN W JICYCHHHM TEHETUYECKMX 3a00JIeBaHUN deJIOBeKa. MeIuKO-TeHEeTHUYECKOe
KOHCynbTHUpOoBaHuEe. CTBOJIOBbIE KIETKU. [IoHATHE «T€HETHUECKOTo Ipy3a». DTHUECKUE aCIEKThI
HCCIIeIOBaHUN B 00JIaCTH PEJAaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIETOK.



I'enernueckue (akTOpbl MOBBINIEHHONW YYBCTBUTEIBHOCTH YEJOBEKa K (PU3NYECKOMY U
XUMUUYECKOMY 3arps3HEHMIO OKpyXKaroled cpenpl. ['eHeTmueckas mperpacronokeHHOCTb
4eJI0BEKa K IIaTOJIOTHSIM.

JdeMoHcTpanumn

Tabmuusl u cxemsl: «Kapuotun yenoBeka», «MeToabl M3y4€HHsS] TEHETUKU YEJIOBEKAY,
«"eneTnyeckre 3a001€BaHUS YETTOBEKa.

IIpakTHyeckas padora «CocTaBI€HHUE U aHATIU3 POJOCIOBHOM.

Tema 15. Cesiexnus oprannzMoB

JlomecTukanusi U ceneKius. 3apoKACHHE CeJeKIMu W noMecThkanuu. Yuenue H. .
BaBunosa o LleHTpax MpoucXoXAeHUsS U MHOTO00pasus KylbTypHBIX pacTeHuil. Ponb cenexinu
B CO3JaHUM COPTOB pACTeHUW M mopoJ KUBOTHbIX. CopT, mopoaa, ImTamMMm. 3akoH
TOMOJIOTUYECKUX PAIOB B HAcCIeACTBEHHOU n3MeHunBocTH H. V. BaBunosa, ero 3naueHue ist
CEJIEKIIUOHHON paboTBhI.

Mertozp! cenekiimoHHOM paboThl. MIcKycCTBEHHBIN 0TOOP: MaCCOBBIM U MHAMBU TyaJIbHbIH.
Otanbl KOMOMHAIIMOHHOW cenekiuu. VcnplTanue mpousBoauTenel mo moromctBy. OT6op mno
TEHOTHUITY C TOMOIIBIO OLEHKN ()eHOTHIIAa ITOTOMCTBA M OTOOP 1O T€HOTHITY C IIOMOIIBIO aHATN3a
JHK.

HckycCcTBEHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PaauanuoHHBIN H
XAMUYECKUH MyTareHe3 KaK MCTOYHUK MYyTallMii Yy KyJIbTYpHBIX (OPM OpPraHU3MOB.
Hcnonp3oBaHne TEHOMHOTO pENaKTUPOBAaHUS U MeToJoB pekoMOuHaHTHbIX JIHK ans
MOJIYYEHUS UCXOTHOTO MaTepHalia Juisl CENEKIUN.

[Tonyyenne monumniaouaoB. BuyrpuBumoBas rtuOpuamM3anus. baM3kopoJacTBEHHOE
CKpelmBaHue, Wiu MHOpuauHr. HepoacTBenHoe ckpenmBaHue, Wi ayropuauHr. ['ereposuc u
ero mnpuyuHbL. Mcmonp3oBaHue rerepo3uca B cenekuuu. OtnanéHHas TUOPUAM3ALIMSL.
[lpeononenue Oecniaoausi MEXBHUIOBBIX THOPHAOB. JOCTHIXKEHHMS CENEKUMHM pAacTeHUH u
KUBOTHBIX. «3enénas pesonioyusy.

CoxpaHeHHE U H3Y4YE€HHE TEHETUYECKUX PECYPCOB KyIBTYPHBIX PACTEHUH M MX JUKUX
ponuueil Ui co3aHusl HOBBIX COPTOB U THOPUJIOB CEIBCKOXO3SIMCTBEHHBIX KYNbTYp. M3yuenue,
COXpaHeHue U YnpasieHue 2eHemuyecKUMU pecypcam CenbCKoX 03AUCMBEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YeNAX VIVUULeHUS CYUeCmVIoWUuX U CO30aHUs HOBbLX NOPOO, TUHUL U KPOCCO8, 8
MOM 4UCie C NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aHUL, NepedosblX Uoell u
NepCneKmuBHbIX mexHoI02Ul.

JleMOHCTpanun

Iloprpersi: H. . Basunos, 1. B. Muuypun, I'. /[. Kapneuenko, II. I1. JIykesnenxo, b. JI.
Acraypos, H. bopinoyr, JI. K. benses.

Tabnuusl u cxembl: «LleHTpbI TPOUCXOXKIEHUSI U MHOTO0Opa3usl KylbTypHBIX PAaCTEHUI»,
«3aKOH TOMOJIOTUYECKMX PSJIOB B HACIECICTBEHHON HW3MEHUYUMBOCTH», «METOIbl CEJIECKIHNY,
«Otnanéanas rudpuau3anus», «MyrareHes».

JlabopaTtopHas pabGora «I3yueHue coOpTOB KyJIBTYpHBIX PACTEHHUW M MOPOJ AOMAIIHHUX
KUBOTHBIX).

JladopaTopnasi pabora «/I3yueHre METO/IOB CEJEKIIUU PACTEHUII».

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

IKekypeust «OCHOBHBIE METOJbI U JIOCTUIKEHUSI CENEKUUH PAacTeHUN U JKUBOTHBIX (Ha
CENIeKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO (epMy, COPTOMCIBITATEIbHBIN YJacTOK, B TEIJIMYHOE
XO35IICTBO, B 1a00OPaTOPUIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

Tema 16. BHoTeXHO010THs U CHHTE THYeCKasi OHOJIOTHSA

OOBeKThI, HMCHOJIbB3yeMble B OWOTEXHOJOTHHM, — KIETOYHbIE M TKAHEBBIE KYIBTYPHI,
MUKPOOPraHM3Mbl, HX XapakTepucTuka. TpaauunoHHas OWOTEXHOJOTHsS: XjIeOomnedeHue,
MOJTydeHUEe KUCIIOMOJIOUHBIX MPOAYKTOB, BUHOAeNUE. Mukpobuonorudeckuii cunte3. OObeKTh
MUKPOOHOJIOTHYECKUX TexHOosIoTul. [Ipon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.



Co3naHne TEXHOJOTMM W MHCTPYMEHTOB  II€JICHANPABICHHOIO HW3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C LI€JIBIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB, COJAEPKALX
HE BCTpeyaroupecs B Npupoie OMOCUHTETHYECKUE MTYTH.

Knerounass mnxxeHepus. MeTroapl KyJbTypbl KIETOK M TKaHEW PACTEHUM W JKMBOTHBIX.
Kpuobanku. Comatnueckas rulpuamsanus ¥ cOMaTHYeCKuil smOpuoreHes. lcmombp3oBaHue
raliOuJI0B B CEJIEKUMU pacTeHuil. [lomyuenue moHoKnIOHAnbHBIX anmumen. Mcnonvzoeanue
MOHOKIOHANLHBIX U NOJIUKIOHANbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOIOTBOPEHHUE.
PexoHcTpykus sAHLEKIETOK M KIOHUPOBAHHME JKMBOTHBIX. MeETON TpaHCIIaHTAlUUM SAEP
KIETOK. TexHonocuu 0300posieHuss, KyIbMUSUPOBAHUL U MUKPOKIOHANbHO20 DASMHONCEHUs.
CeNbCKOX 035UCTN GEHHBIX KYAbIMYP.

XpoMOCOMHasi U TeHHas MHKeHepus. MICKyCCTBEHHBI CHHTE3 T'eéHa U KOHCTPYMPOBAHUE
pexomObuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmog. JIocTuKeHUs U NMEPCHEKTUBBI
XPOMOCOMHON W TEHHOM WH)XEHEPUHU. ODKOJOTMYECKUEe M HTHUYECKUE MpoOIeMbl TEHHOM
WH)KEHEPHU.

Memununckue 6uorexnonoruu. [locrrenomuas nugposas menunuza. [P -1uarnoctuka.
MeTabomoMHBIN aHaN3, TCHOIEHTPUUECKUY aHAJIN3 TTPOTEOMa YeJIOBEKa /ISl OLIEHKHA COCTOSIHUS
€ro 310poBbs. lcmonb3oBaHHME CTBOJIOBBIX KIETOK. TapretHas Tepanus paka. 3D-
OvouH)XeHepus Ul pa3paboTKH  (PyHJAaMEHTANIbHBIX OCHOB MEIULMHCKHUX TEXHOJOTHH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEH COYETaHMEM TEXHOJOTHH TpEXMEPHOTO OWONMpPUHTHHTA U
ckaddonaHTa A7 pelieHus 3a1a4 MepCOHATU3NPOBAHHON METUIIUHBI.

Coznanue BEKTOPHBIX BAaKIUMH C II€JbI0 OOecredyeHUs] KOMOMHUPOBAHHOM 3allTHI OT
Bo3Oyauteneit OPBU, ycraHoBieHHe MONEKYISIpHBIX MexaHM3MOB (yHkimonupoBanus PHK -
COJIEp>KaIlMX BUPYCOB, BHI3BIBAIOLIMX 0CO00 OMacHbIe 3a00IeBaHuUs YeJIOBEKA U KUBOTHBIX.

JleMoOHCTpanun

Tabmupl u cxembl: «lcnonp3oBaHME  MHUKPOOPTaHM3MOB B NPOMBIITICHHOM
MPOU3BOJICTBEY, «KileTOUHas HHKEHEPUs», «[ €HHAs] MHKEHEPUS.

JlaGopaTopnasi padora «/3yueHre OOBEKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «[lonydeHrne MOJOUYHOKUCIBIX TPOTYKTOBY.

IKeKypeust «bUOTEXHOJIOIHS — BaKHEWIAsl POM3BOUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE MTPOU3BOACTBO)M.

11 KJIACC

Tema 1. 3apo:x1eHue U pa3BUTHE 3BOJIOUHMOHHBIX NpeCTaBJIeHUI B 0HOJI0THH

OpomounonHas teopus Y. lapsuna. Ilpeanoceuiku BO3HUKHOBEHUS 1apBUHMU3Ma. JKu3Hb
1 Hay4yHad jesrenbHocTh Y. JlapBuHa.

JBwxynme cuibl 3Boionuu BuaoB 1o Y. JlapBuHy (BbICOKass HMHTEHCUBHOCTb
pPa3MHOXKEHUsSI OpPraHM3MOB, HAClI€JICTBEHHAs W3MEHUYUBOCTh, OOpbba 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN U MCKYCCTBEHHBINH OTOOD).

Odopmnienue cunternueckoit Teopuu somtonnn (CTD). HeliTpanbHast TEOpHs SBOIIOLHL
CoBpemMeHHast 3BOJIIOIMOHHAST OMOJIOTHS. 3HAYCHHUE JBOJIIOIMOHHONW TEOpUH B (POPMHPOBAHUH
€CTECTBEHHO-HAy4YHON KapTUHBI MUPA.

JdeMoHcTpanun

IToptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. KioBbe, Y.
Hapsun, C. C. YerBepukos, W. U. lmanerayszen, Jx. Xonzaeitn, . K. benses.

Tabmuusl u cxembl: «Cuctema xxupoi npuponsl (mo K. Jlunuero)y, «JlectHuia xuBbIX
cymectBs (no Jlamapky)», «MexaHu3M (QOpMUPOBAHHS TPUCHOCOOICHUH Yy pacTeHUH u
KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmpyra myremectBus Y. Jlapsunay, «Haxonku Y.
HapBuna», «®Dopmbel OoprObl 3a cymecTBoBanue», «lloponmsl romybeit», «MHoroobpasue
KYJIBTYPHBIX (OpM KarmycTbl», «[lopoabl HOMaIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsI HOBBIX



Bua0B (1o Y. JlapBuny)», «Cxema COOTHOUICHHS ABWXKYIIMX CHJI 3BOJIOLHHNY, «OCHOBHbBIE
MOJIOKEHUS] CHHTETUUECKOW TEOPUHU IBOJIIOLIUI.

Tema 2. Mukpo3BoTIOLHSA U €€ pe3yJabTaThl

[lonmynsausa kak sjaeMeHTapHas eAuHuna 3BoioluU. COBpPEeMEHHBbIE METOMbI OICHKU
TEHETHYECKOTO Pa3HOOOpas3us U CTPYKTYpHI MONyIAui. Vi3MeHeHre TeHO(QOH1a TOMYISINN KaK
3JIEMEHTAapHOE H3BOJIOIMOHHOE SIBJIEHHE. 3aKOH TEeHETH4YecKoro pasHoBecus k. Xapau, B.
BaiinGepra.

OnemeHTapHble (GAKTOPBl (ABUXKYIIME CHUIIBI) HBOMIONMU. MyTallMOHHBIN Mpolecc.
KomOunatuBHas u3MeHUMBOCTb. Jlpelid reHoB — ciydyailHble HEHampaBJCHHbIE H3MEHEHUs
qacToT auienedl B monmymsuusx. O¢dekr ocHoBarens. Ighgexkm OymviiouHO20 20PIbIUIKA.
CHudicenue e2enemuyecko2o pasHoobpasus: npuuunel u ciredcmsus. Illpossnenue 3¢pghexma
Opeligha cenos 6 Oonvwux u Manelx nonyaayuax. Mwurpauuu. W30msMmus MOMYISILIANA:
reorpaduueckast (IpocTpaHCTBEHHAs), OMonornyeckas (pernpoayKTUBHAS).

EcrectBeHHbIl 0TOOp — HampaBistonmil (akrop 3Bomonuu. POpMbl €CTECTBEHHOTO
oTOOpa: JIBMXKYLMH, CTaOMJIM3UPYIOIMN, paspblBatonMil (au3pynTuBHbINA). IlomoBoi oT6op.
Bo3HuKHOBEHME U 3BOJIIOLIHS COL[MATIBHOTO OBEACHUS )KUBOTHBIX.

[TpucrocoOIeHHOCTh OpPraHM3MOB KakK pe3ylbTaT MHUKPOIBOJIOUHMH. Bo3HUMKHOBEHHE
MPUCIIOCOONIEHUH y OpraHu3MoB. ApoMopdo3bl U uanoanantanuu. [pumepsl npucnocodneHuit
y opraHm3MoB: Mopdonoruueckue, (U3NOIOTHYECKUE, OUOXMMHYECKHE, ITOBEICHUYECKUC.
OTHOCHUTENBHOCTH MPUCITOCOOTEHHOCTH OPTAaHNU3MOB.

Bun, ero xputepum u crpykrypa. BupooOpa3oBaHue Kak pe3yiabTaT MHKPO3BOJIOIUU.
WM3omsiumst — wioueBoit  aktop BuagooOpasoBanus. Ilyru um cmocoObl BHI00Opa3oBaHMUS:
ajutonarpuyeckoe  (reorpaduyeckoe), CHUMIIATPUUYECKOE  (PKOJIOTHMYECKOE), «MTHOBEHHOEG»
(monummontu3anus, rudpuanzanus). JmuTeasHOCTh SBOTIOIMOHHBIX IPOIIECCOB.

MexaHu3Mbl (POpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOPa3HUsL.

Ponp sBomonMoHHONW Ouonoruu B pa3pabOTKe HAaydyHbIX METOJOB COXpaHEHHUsS
O6uopasHooOpaszus. MUKPOIBOJIOLKS U KOIBOJIOLMS MMapasuUTOB M HX XO3s€B. MeXaH U3Mbl
dopMupoBaHUs YCTOWYHUBOCTH K aHTHOMOTHKAM U CI1OCOOBI OOpHOBI C HEM.

JleMOHCTpanun

[Toptpetsi: C. C. YUerBepukos, J. Maiip.

Tabnuupbl u cxembl: «MyTalMOHHAsT U3MEHYUBOCTEY, «[lomymsiiinoHHast CTPYKTypa BUIay,
«Cxema mposiBieHus 3akoHa Xapau—BaitnOepra», «/IBukynme CHIIBI  3BOJIOLUNY,
«OKoynoruyeckass H30JAUsS NONYISIIMI ceBaHCKOM Qopenny», «['eorpaguyeckas H30IALUSA
JMCTBEHHUIIBI CHOMPCKOM U JIMCTBEHHHUIIBI NAypCKOi», «llomynsinmoHHbIe BOTHBI YUCICHHOCTH
XUIHUKOB U JKepTB», «CxeMa JeHCTBUS €CTeCTBEHHOro oTOopa», «DPopMbl OOprOBI 3a
CYILIECTBOBAHHUE, «MHrycTpralibHbIN MEIJIAHA3M», «KuBble HACKOITAEMEBIE»,
«llokpoBUTENBCTBEHHA OKpacka KHUBOTHBIX», «lIpemymnpexnaromas oOKpacka >KHUBOTHBIX»,
«Duznonoruueckre amantanumny, «IIpucrnocoO0nIeHHOCTs OPraHU3MOB U €€ OTHOCHUTEIHLHOCTDY,
«Kputepuu Buaa», «Bunel-aBoiHUKM», «CTpykTypa BHAa B npupoae», «CrocoOsl
BHJ000pa3oBaHus», «l eorpaduyeckoe  BuIooOpazoBaHHWE TPEX BHUJOB  JAHIBIIICHY,
«JKOJIOTUYECKOe BHJI000pa3oBaHWE BHJOB CHHUI», «llomummounasl pacreHuity», «KamycTHO-
pPENeUYHBI THOPUI.

OO6opynoBanue: repdapuu pacTeHUI, KOJUJICKIIMA HACEKOMBIX, dydesia MTHUII M 3BEper C
OpUMepaMy Pa3IMYHbIX MPHUCIOCOOJIIEHUH, uydena MTHUIl U 3Bepel pa3HbIX BUAOB, TepOapuu
pacTeHuit 6JIM3KUX BUAOB, 00pa30BaBIIMXCS PA3TMYHBIMHU CITOCOOAMU.

JlabopaTtopHasi padota «BblsiBiIeHUE U3MEHYMBOCTH Y OCOOEH OJJTHOTO BUAAN.

JlabopaTtopuass paGora «lIpucnocobneHuss OpPraHU3MOB U UX OTHOCHTENbHas
11e71eCO00Pa3HOCTHY.

JlaGopaTopnasi pabora «CpaBHEHHE BUJIOB 10 MOP(OIOTUYECKOMY KPUTEPHION.

Tema 3. Maxkpo3BoIIOLMA U €€ pe3yJabTaThl



MeTtonbl U3ydeHu st Makpo3BOIIOLMH. [[aneoHTOIOTMYECKnE METOIbI U3YUEHHUS 3BOJIIOLUH.
[epexonnsie GopMbl 1 QUITOTEHETUYECKUE PS/IBI OPTAHU3MOB.

buoreorpajuueckue wmeronpl usydeHus HBoiouuu. CpaBHeHue Quiopbl H  (ayHbI
MaTEepPUKOB U OCTpOBOB. bruoreorpaduueckue obmactu 3eMiau. Buapi-o5HAEMUKA U PETHKTHI.

OMOpPUOIIOTHYECKHE U CPaBHUTEIBbHO-MOP(POIOTHUECKUE METOJBI U3YyYEHHUS HBOJIOLUH.
['eHeTnyeckre MEXaHU3MbI HBOJIOLMU OHTOIEHE3a U MOSBIEHHS SBOJIIOIMOHHBIX HOBIIECTB.
I'omonornynble 1 aHaNOTMYHbIE OpraHbl. PynquMeHTapHble Opranbl M aTaBU3Mbl. MOJIEKyIspHO-
TeHETUYEeCKHe, OHOXMMHYECKHEe U  MaTeMaTUYeCKHE METOAbl U3YYCHHUS  JBOJIOIUHU.
['omonoruunble reHbl. COBpEMEHHBIE METO/IbI TOCTPOEHUSI (PUIIOTEHETHYECKUX JEPEBHEB.

XpOMOCOMHBIE MyTallUH U 3BOJIOLHUS TEHOMOB.

OOume 3akoHOMEpPHOCTH  (MpaBuja) ABOMONUH. [Ipunyun  cmenvl  QyHKYuUlL.
HeobpatumocTs 3BoIONMU. AfanTuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIUH.

JdemMoHcTpanuu

IToptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkens.

Tabmuupl U cxembl: «DUIOTEHETHYECKUI P JOMAIN», «APXEONTEPUKC», «3BEpO3yObIe
amepel», «Cterouedanel», «PuHHOMUTHY, «CeMeHHble ManopoTHUKWY, «buoreorpaduueckue
30HBI 3eMin», «/lpelid KoHTHUHEHTOBY, «Penmukrhly, «HauanbHbIE CTaguu SMOPHUOHATHHOTO
pa3BUTUsI  TO3BOHOYHBIX JKUBOTHBIX», «[ OMOJOTMYHBIE M  AHAJOTUYHBIE OPTAHBI»,
«PynMMEHTBI», «ATaBU3MBI», «XPOMOCOMHBIE HAOOpbHl 4YEJIOBEKa M MIMMIIaH3e», «lJaBHbIE
HaIpaBJICHUS BOMIOIUNY, «O0IMe 3aKOHOMEPHOCTH IBOTIOIIUM.

OOopynoBaHue: KOJJIEKIUU, TepOapuu, MYISHDKM HCKOMAEMbIX OCTATKOB OpPraHHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, AHAJOTHYHBIX, PYIMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIHUH
HaCEKOMBIX.

Tema 4. IIpoucxoxaeHne U pasBUTHe JKU3HHU HA 3emJie

Hayunble rumoTre3sl MpPOMCXOXKICHHUS XHU3HUM Ha 3emie. AOMOreHe3 W MaHCHEpMUs.
JloHayuHble TpeNCTaBICHUS O 3apOXKACHUHM KU3HM (KpeallmoHU3M). ['mmore3a mocTOSIHHOTO
CaMO3apOoKACHUS KU3HU U €€ onpoBepkeHue onvitamu ®. Peau, JI. Cnayutannanu, JI. [acrepa.
[IpoucxoxaeHune KU3HU U aCTPOOHOJIOTH .

OcHOBHBIE 3Talbl HEOpraHUUecKol 3BotoLuU. [InaneTapHas (reosloruye ckas) IBOIOUS.
XuMuyeckas HBONIONUA. AOHOTEHHBI CHHTE3 OPTraHMYECKUX BEILECTB M3 HEOPTraHMYECKUX.
Omnbir C. Mumnepa u I'. FOpu. OOpa3oBanue nonumepoB u3 MoHomepoB. KoanepBaTHas
runote3a A. WM. Omnapuna, runoreza mnepBuuHOro OymaboHa J[x. XonneiiHa, reHeTHueckas
runoteza [. Mémnepa. Pubosumer (T. Yexk) m rumoreza «vupa PHK» V. T'mnbepra.
dopmupoBaHue MEMOpaH U BOSHUKHOBEHUE ITPOTOKICTKH.

Uctopus 3emuin u Metonbl €€ wu3ydeHus. lVckomaemple OpraHMYeCKHE OCTaTKH.
l'eoxponosnoruss u e€ meronpl. OtTHOcuTenbHass U aOCOJIIOTHAsE  I'€OXPOHOJIOTHSL.
['eoxpoHONOrMYecKas IIKajga: 30HbL, 3Pbl, IEPUO/IbL, SIOXH.

HauanbHble 3Tanbl opranudeckoil 3Bosonnu. llosBiaeHue n 3BOIOLMS NEPBBIX KIETOK.
Oomtonus Merabonu3ma. BosHukHOBeHHE mepBbIX skocucteM. CoOBpeMEeHHbIE MHUKPOOHBIE
OMOTJIEHKM Kak aHajor MmepBbiX Ha 3emiie coobmecTtB. Ctpomaronuthl. [IpokapuoTel u
DYKapUOTBHI.

[IpoucxoxaeHne 3yKapuoT (CUMOMOTeHE3). DBOIIOIMOHHOE MPOMCXOXKACHHUE BHUPYCOB.
[IpoucxoxaeHrne  MHOTOKIETOYHBIX  OpPraHuM3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TIPYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIC 3Talbl ABOJIONMU BBICHMX pacTeHuil. OCHOBHBIE apoMOpQo3bl PaCTCHUH.
Beixon pacrenuit Ha cymy. [losBiieHME CIOPOBBIX PACTEHUN M 3aBOCBAHME HMH CYILH.
CemenHble pactenus. [IponcxoxaeHne BETKOBBIX PaCTEHUM.

OcHOBHBIE 3Tallbl 3BOJIOLUU KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bl >KMUBOTHBIX.
Benackas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIIEHUE COBPEMEHHBIX TUIIOB. [lepBble XOpAOBbIE
KUBOTHBIC. JKH3HB B BOJIe. DBOJIOIUS TO3BOHOUYHBIX. [IporcxoxkaeHrne ampuOuii 1 penTHiInii.



[lpoucxoxkaenue wmiexkonurtarommx M ntun. IlpuHnun xmrodeBoro apomopdosa. OcBoeHue
0ecr103BOHOYHBIMU U IO3BOHOYHBIMH )KUBOTHBIMU CYIIH.

Pa3BuTue xu3HU Ha 3emile 110 dpaM U [IepUoiaM: apXxel, IPOTEPO30ii, Male0301, ME3030H,
KaiiHO30M. OOm@as XapakTepHCTHKAa KIMMaTa M TeOJIOTUYECKUX TmporeccoB. l[losBienne u
pacuBeT XapaKTepPHBIX OPraHWU3MOB. YTiIeoOpa3oBaHWE: €r0 YCIOBUS M BIUSHUE Ha Ta30BBIN
cOCTaB aTMOCHEpHI.

MaccoBble BBIMUPAHHSI — 3KOJIOTMYECKME KpHU3UCHl Ipouvioro. [IpuunHbl U ciaencTBus
MacCOBBIX BbIMUpaHUN. COBPEMEHHBIN 3KOJIOTMYECKHI KpU3uc, ero ocodeHHocTH. [Ipobiaema
coxpaHeHus buopa3zHooOpasus Ha 3emiie.

CoBpeMeHHasi cucTeMa opraHudeckoro mupa. [IpyuHIHMIBI K1acCU(UKAIIMA OPraHU3MOB.
OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI OPTAHU3MOB.

JleMoOHCTpanun

[Toptpetsi: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . . Meunuxkos, A. . Onapun, [[x.
Xomnpnewn, I'. Ménnep, C. Mumnnep, I'. FOpu.

Tabmuusl u cxembl: «CxeMa ombitTa @. Penny», «Cxema onbita JI. [lactepa mo u3ydeHuio
camo3apoxkaeHus Ku3Hu», «Cxema ombita C. Mumnepa, I'. FOpu», «9Tanbsl HeopraHn4eckoit
sBomonumny, «l'eoxpoHosornyeckas mkanay, «HauanbHble 3Tanbl OPraHUYECKON 3B OJIIOLIMNY,
«Cxema o00pa3oBaHMs DSyKapuoT NyTéM cuMOuoreHesa», «Cucrema >KUBOW HPHUPOIBDY,
«Ctpoerne  Bupyca», <«Apomopdo3bl  pacteHuit», «PuHHODUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOTOKIETOYHBIE BoJopocan», «Mxu», «[lanopoTHukn», <« 0JI0OCEMEHHBIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHul», «(CxeMa pa3BUTUA HKHUBOTHOTO MHPay,
«ApoMopdo3bl  KHUBOTHBIX», «lIpocteiinmey, «Kumeunononoctueiey, «llnockue uepBu»,
«UneHuCTOHOTHEY, «PBI10BI», «3eMHOBOIHBICY, «[IpecMmbIKaromecs», «[Ituney,
«Mnekonuraronme», «Pa3Butue KM3HM B apxeWckoud apey, «PasBuTHE KU3HM B
MPOTEPO30MCKON dpey, «Pa3BUTHE KW3HM B MAICO30MCKOM 3pe», «Pa3BuTHE KHU3HU B
Me3030MCcKOil dpey», «Pa3BuTuMe KU3HM B KallHO30ickol 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPa.

OOopynoBanue: repOapuu pacTEHUN pazIMYHBIX OT/AEIOB, KOJUJIEKIMH HACEKOMBIX,
BJIQXKHBIE Ipenaparbl XUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIUHM HIJIOKOXKMX, CKEJIEThI
MIO3BOHOYHBIX JXMBOTHBIX, 4ydejga NTHUL W 3BEpEH, KOJUICKIMH OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOTIaeMBbIX, MYJISDKH OPTaHUYECKUX OCTAaTKOB OPraHU3MOB.

Bupryaasnaa jadopatopHasi padora «Moaenuposanue onblToB Munepa—tOpu mno
U3Yy4EHHUI0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX COCAUHEHUN B IEPBUYHOM aTMOchepe.

JlabopatopHass paGora «/3yueHne U ONHMCaHUE HCKOMAEMbIX OCTAaTKOB JPEBHUX
OpPraHHU3MOB).

IIpakTHyeckas padora «3ydeHue ocoOCHHOCTEH CTPOEHHUsS pACTEHUH pa3HBIX
OTJIEJIOBY.

IIpakTHyeckas padora «3ydueHue ocoOeHHOCTEN CTPOEHUS TO3BOHOYHBIX )KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BE€Ka — AHTPONOIeHE3

Paznensl 1 3aaun aHTPOIIOIOTUN. MEeTOAbl AHTPOTOJIOTHH.

CraHOBIIEHHE MPEJCTABIECHUI O MPOUCXOKICHUM YEJIOBEKAa. PenurunosHbple BO33pEHUSL.
CoBpeMeHHbIE Hay4YHbIE TEOPHH.

CxonctBOo  yenoBeka € KMBOTHBIMH. CHCTEMAaTH4YeCKOe IIOJOKEHUE YeIOBeKa.
CBueTeNbCTBA CXOACTBA  YEJIOBEKA C JKUBOTHBIMU: CPaBHHUTEIBHO-MOPQOIOTHYECKUE,
sMOpuosIoThnUecKkue, (U3M0I0ro-OMOXUMUYECKHE, ToBeaeHYeckne. OTauuus dYeloBeka OT
KUBOTHBIX. [IpsIMOXOKIEHNE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3ra U BTOPOW CUTHAJIBHON CHUCTEMBI.

JBwxynme  cuibl  (akTopel)  aHTpOIIOreHe3a:  OMOJIOTMYECKUE,  COLIMAJIbHBIE.
CooTHoIeHrEe OMOJIOTMYECKHX U COLMATbHBIX (PAKTOPOB B aHTPOIIOIEHE3E.



OcHOBHBIE CTaANM aHTpoIoreHe3a. PanHue yenoBekooOpa3Hbie 00E3bsIHBI (TPOKOHCYIHI)
U paHHME MOHIUJIbI — O0IME IPEIKU YeI0BEKOOOPa3HbIX 00E3bsH U JIOACH. ABCTPAIONMUTEKH —
JBYHOTHE NpeAKu jrojaer. YenoBek yMmenslil, IEpBbIE M3TOTOBJICHUs OpyAul Tpyna. YeinoBek
NPSMOXOJISIIMKA W TIEPBBIM BBIXOJ Jtojel 3a mpenenbl Adpuku. YemoBek reiaenbOeprekuii —
o0UMi MpeJoK HEaHAEPTAIbCKOTO YEIOBEKa M YEJIOBEKa pa3yMHOro. UenoBeK HeaH 1epTaIbCKUM
KaK BHJ JIIOJIEH XOJIOJHOTO Kiumara. UelnoBeK pasyMHBbI COBPEMEHHOIO THIMA, JEHHCOBCKHH
YeJI0BEeK, OCBOCHHE KOHTUHEHTOB 3a npenaenamMu Adpuku. [laneoreHeTnka u najaeoreHOMHUKa.

DBOIIOLHS COBPEMEHHOT0 uenoBeka. EcTecTBEHHBIH OTOOpP B MOMYNALMSIX YETOBEKa.
MyraunonHslil npouecc u noaumop¢usm. IonynsumonHele BOIHBI, Apeii reHoB, MUTpaUs U
«O(peKT ocHoBaTeNsH» B MOMYJISLMIX COBPEMEHHOTO YeJI0BEKa.

UYenoseueckue packl. [lonstue o pace. bonbume pacel: eBporeonaHas (eBpazuiickas),
aBCTpajo-HerpouaHas (3KBaTOpHalibHas), MOHTOJOMIHAs (a3MaTCKO-aMepuKaHcKasi). Bpems u
NyTU paccelieHuss 4eloBeKa 1o IuiaHere. EauHcTBO  yenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucmocoOIeHHOCTh  uelnoBeKa K  PasHbIM  YCIOBHSM
OKpyXatomeil cpenbl. BrnusHue reorpaguueckoil cpeipl M Apeiida reHoB Ha MOPQOIOTHIO U
(U3UOIOTHIO YeTOBEeKa.

MexaucuIInHapHble  MeToAbl B (u3udeckoil (OMONOrnueckoil) aHTPOIMOJIOTHH.
OBOJIOLUMOHHAA  AHTPOINOJOTHS U NAJCOAHTPOIOJNOTHS  YEJIOBEYECKUX  MOMYJSALUIM.
bruocounanbHble  HMCcCIeAOBaHMS — NPUPOABI  denoBeka.  MccienoBaHue — KOIBOJIOLUM
OMOJIOTHYECKOTO M COLMALHOTO B YEIOBEKE.

JdeMoHcTpanun

Ioptperst: Y. apsun, JI. JIuxu, 4. 5. Porunckuii, M. M. I'epacumos.

Tabmuubsl u  cxembl: «MeToasl aHTpomosoruu», <« OJOBHOM MO3r  4YeJIOBEKay,
«HenoBekooOpasHbie 00e3bsiHB», «CKeJIeT 4YeJOBEeKa M CKeJleT IMMIIaH3e», «PymIuMeHThl u
aTaBU3Mbl», «/[BMKyllme CHIIBI QHTPONOIEHE3a», «JBOJIIOLUOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpanonutex», «UenoBek ymenblit», «HenoBek MpsAMOXOIANMil», «/eHuCOBCKUN YeloBeK»
«Heannepransup», «KpomanboHIB», «lIpenku uenoBeka», «IJTambl 3BOIIOLHUM YEIOBEKAN,
«Pacpl yenoBekay.

OO6opynoBaHue: MyISDKH OKAMEHEJIOCTEH, MPEIMETOB MaTepUaibHON KYIbTYpPHI MPEIKOB
yenoBeka, penponykiuu  (ororpaduu) KapTMH C  MHQOJIOTHYECCKAMH UM OMOJICHCKUMU
CIO)KETaMH TIPOMCXOKICHUS 4elloBeKa, (oTorpadyu HAXOMOK MCKOIIAEMBIX OCTATKOB UYEIIOBEKA,
CKEJIET YEJIOBEKA, MOJEb Yeperna 4ejJoBeKa M ueperna HMMMIIaH3€, MOJENb KUCTH YellOBEKa U
KUCTH [MMIIaH3€, MOJIETIN TOPCa IIPEIKOB YEJIOBEKA.

JlaGopaTtopnasi padora «/3yueHue OCOOCHHOCTEH CTPOEHHUS CKeJIeTa YEIOBEKa,
CBSI3aHHBIX C IPAMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydyeHue SKOJOTMUECKUX ajanTallui YeT0BEKay.

Tema 6. DJxonorma — Hayka O B3aHMOOTHOLUCHHMSIX OPraHM3MOB H
HA/IOPraHU3MEeHHBIX CHCTEM € OKPYsKaloLe cpeioi

3apoxneHue M pasButhe sKonoruum B Tpymax A. I'ymGonpara, K. @. Pymse, H. A.
CeseproBa, J. l'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl m 3amaum skosnoruu. CBs3b
9KOJIOTHH C IPYTUMH HayKaMHu.

Mertozasl skonoruu. IloneBsie HaOMIOACHUS. DKCIEPUMEHTHI B JKOJOTHU: MPUPOIHBIE U
naboparopHbie. MozenupoBaHue B KOJIOTUU. MOHUTOPUHT OKPY)KAIOLIEH Cpenbl: JOKaIbHbIMI,
PETHOHANBHBIN U IT00AJIBHBIN.

3Ha4eHUE SKOJOTMYECKMX 3HAHUM JUIsl 4eJIOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBsA3€H YeJOBeYecTBa € HpUPOAoH. DOpMUPOBAHUE DSKOJIOIMUYECKON KYJIbTYpbl H
3KOJIOTMYECKON TPaMOTHOCTH HaCeJICHHUSI.

JleMOHCTpanun

[Toptpetsr: A. I'ym6onpar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.



Tabmuubl U cxembl: «Paznmensl skomorun», «MeToabsl 3KoIoTuny, «CxeMa MOHMTOPHHTA
OKPYXKAIOIEH CpeabD».

JlaGopaTopnasi padora «/I3yueHrue METOJOB SKOJOTHUYECKUX HCCIEIOBAHUI.

Tema 7. Opranusmbl ¥ cpeja 00MTAHUS

Oxonornyeckre  (HAKTOppl M 3aKOHOMEpHOCTH uX jaedctBua.  Krnaccuduxanus
JKOJIOTHYECKUX  (aKTOpOB:  aOWOTHUYECKHWe, OMOTHYECKHE, aHTpomoreHHble. OOmme
3aKOHOMEPHOCTH JCUCTBUS dKoorndeckux (axropos. [Ipasuno munumyma (K. [lInpenrens, FO.
JIn6bux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuornueckue Qaxropbl. CBeT Kak skoyoruyeckuit akrop. JlelicTBue pa3HbIX y4aCTKOB
COJJHEYHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTMUYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX IO
OTHOUICHUIO K cBeTy. CUTHaIBHAs poJib cBeTa. DOTONEPHOAU3M.

Temnepatypa Kak »sKkojoruyeckuid Qaxrop. JlelicTBue TeMIieparypbl Ha OpraHHU3MBI.
[TolikunoTepMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxaocts kak skosornueckuii axrtop. Ilpucmocobiienuss pacteHuil K MOIACPKAHUIO
BojHoro OanaHca. Knaccudukanus pacreHuid mo oTHOIIEHHIO K Boje. llpucnocoGrenus
KUBOTHBIX K N3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAas, MOYBEHHAas, ITyOMHHas
MOJANOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3NKO-XUMHYECKHEe OCOOCHHOCTH cpel OOUTaHUs
opranu3moB. [IpucrnocobiaeHus OpraHu3MOB K )KU3HU B Pa3HBIX Cpeniax.

buonornyeckue put™el. BHenHue n BHyrpeHHHE pUTMbl. CyTOYHBIE 1 TOJUYHbIE PUTMBI.
[Ipucrnoco0neHHOCTh OPraHM3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM HKHU3H U.

Kuznenusie dopmbl opranu3moB. IloHsTre o xuzHeHHOH Qopme. JKusHeHHBIE (OPMBI
pacTeHMil: NepeBbs, KyCTApHUKU, KYCTapPHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJETHHE TPaBBHI.
XKuzHeHneie (OpPMBI JKUBOTHBIX: THUIAPOOMOHTHI, TECOOMOHTHI, a’dpoOHOHTHL. (OcobeHHOCTH
CTPOEHHUS U 00pa3a KU3HU.

buotnueckue  daxropel. Bupabl  OHMOTHYECKMX  B3aMMOJEWUCTBUN: KOHKYPEHIIHUS,
XUIHUYECTBO, CUMOMO03 1 ero ¢opmsbl. [lapasuTusMm, Koomepamus, MyTyaan3M, KOMMEHCAIN3M
(KBapTHPAHTCTBO,  HaxJIeOHWYECTBO). Herpoduueckne  B3auMOACHCTBHS  (TOMUYECKHE,
dopuueckue, (abpuyeckue). 3HaueHHE OMOTUYECKUX B3aWMOJCHCTBUM ISl CYIIECTBOBAHUS
OpraHu3MoB B cpefie ooutanus. [IpuHIUN KOHKYPEHTHOTO UCKITIOUEHUS.

JleMOHCTpanun

Tabmuipl U cxembl: «JKojoruyeckue (pakropbl», «CBETOBOM CHEKTP», «DKOIOTUUYECKIE
TPYIIITBI JKUBOTHBIX 110 OTHOIICHHUIO K CBETY», «[eTIOKpOBHBIC JKUBOTHBIEY, «XOJIOTHOKPOBHBIC
KHUBOTHBIEY, «DHU3MOIOTHYECKUE ANANTAIlMU KXUBOTHBIX», «Cpeabl OOMTaHHUS OPTraHH3MOBY,
«buonornueckue puTMbly, «OKu3HeHHble GopMBbI pacTeHui», «Ku3HeHHbIe (OPMBI JKUBOTHBIXY,
«JKocHCcTEMa MMPOKOIMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOTO Jjecay, «llemu muTaH sy,
«XunmunvectBoy, «llapasutusmy», «KoHkypeHuus», «Cumomo3», «KoMMeHcain3m».

OGopynoBanme: TepOapuyl PACTEHUH W JKUBOTHBIX, MPUCIOCOOJICHHBIX K BIHSHHIO
pPa3NTUYHBIX  DKOJIOTMUECKUX  (PAKTOpOB, TrepOapuH  CBETONIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOCIMBBIX PACTeHM, CBETONIOOUBHIC, TEHENOOUBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHus, TepOapuM M KOJUICKIMH TEIUIOMIOOMBBIX, 3MMOCTOHKHX, MOPO30YCTOWYMBBIX
pacTeHMii, dydena NTUI MW 3Bepeil, repOapuu pacTeHUU, OTHOCSAIMXCA K rUrpoduTam,
kcepoduTam, Me30(uTaM, KOMHATHBIE pACTEHUS MAaHHBIX TPYII, KOJUICKIUU JKUBOTHBIX,
OOUTAIOIMX B Pa3HBIX cpenax, repOapuu M KOJUIEKIMU PACTEHUM U JKUBOTHBIX, 00IaJaronmx
yepTaMd MPHUCHOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUU JKM3HHU, repbdapuu U
KOJUICKIIMM PACTEHMH M >KMBOTHBIX PA3IUYHBIX JKU3HEHHBIX (OPM, KOJUIEKIHUU >KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IUYHBIX OMOTUYECKHX B3aUMOICHCTBUSIX.

JladopaTopHasi pa6ota «BbIsIBJICHHUE TTPUCIIOCOOJIEHUI OPTAHU3MOB K BIUSIHUIO CBETAY.

JlaGopaTtopnasi paGora «BbIsSBICHHE NPUCIIOCOOJCHUH OpPraHU3MOB K BIHUSHUIO
TEMIEepaTypb».



JlabopaTopHasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH pPACTCHUM W3 Pa3HBIX MeECT
0OUTAHU .

Tema 8. Ikoj10rusi BUAOB U NOILYJIsI U

DKOJOTHYECKHE XapaKTepUCTHKH mnonyiasnuu. [lomynsamus kak Ouosioruyeckas CHCTEMA.
Ponp HEomHOpPOAHOCTH cpenbl, (U3MYECKUX O0aphepoB M OCOOCHHOCTEH OMOJOTHH BHUIOB B
bopMUpOBaHNU TPOCTPAHCTBEHHOM CTPYKTYpHI OMynsAuii. OCHOBHBIE MMOKa3aTeNN MOMYISIIHU:
YUCJIEHHOCTb, IJIOTHOCTh, BO3pPACTHAs M IOJIOBas CTPYKTYpa, POXKIAEMOCThb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIUAL.

DxoJyiornyeckasi CTpykrypa momyisiimud. OIlleHKa YUCICHHOCTH MOomyisinuu. JluHamuka
NONYJSAUUMN U €€ peryiauus. buotuueckuit noTeHIUaN nonyasauuu. MoaenupoBaHue TMHAMUKA
nonymsiuui. Kpusbsle pocta uymcieHHOCTH mnonyiasuuu. KpuBble BbDKMBaHMSA. Perymsmus
YUCJIICHHOCTH TOMYJSIUNA: POib (AKTOPOB, 3aBHUCSIIMX M HE 3aBUCAINMX OT IUIOTHOCTH.
DKoJornueckre crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 okosormyeckod Huile Buaa. Mecroobutanue. MHoromepHass MoJENb
akonornueckord Huum J[x.M. XarunHcoHa. Pa3smepsl skosnornyecko Huum. [loreHuunansHas u
peaiv30BaHHas HUIIH.

Bun kak cucrema nomymsuquid. Apeansl BUJIOB. Buabsl M UX JKU3HEHHBIE CTpPATETHH.
DKOJIOTUYECKIE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJACHUS W MUTPALMNA KUBOTHBIX. buojornueckue WHBA3UMU
YY)KEpPOTHBIX BUJIOB.

JdeMoHcTpanun

Ioprper: Ix. K. XaTynHCOH.

Tabnuubl U cXembl: «DKOJOTHUECKUE XapaKTepUCTUKU Momymsnuuny», «IIpoctpancTBeHHas
CTPYKTypa momyinsuuuy», «Bo3pacTHble mnupamMuisl nonyiasiuu», «CKOPOCTh 3aceleHUst
MOBEPXHOCTU 3€MJIM Pa3IMUHBIMU OpraHu3Mamuy, «Mojenp skosnorndecko Humm Jlx. .
XaT4nHCOHAY.

OOGopynoBanue: repbapuu pacTeHU, KOJIJIEKIINU KHUBOTHBIX.

JladopaTopuasi padora «lIpucmocoOieHnsi CeMsiH pacCTEHHUI K pacCeICHUIO.

Tema 9. Jxo0rus cood1ecTB. IKOITOrHIECKHE CHCTEMBI.

CooOmectBa opranu3moB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHU3MamH B
OuolLIeHO3E.

OxocuctemMa Kak OTKpeiTas cucrema (A. Jx. Tencnm). DyHKiMoOHaIbHBIE OJIOKK
OPTaHU3MOB B DJKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI, PEAyIEHTHI. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. AOGMOTHYECKUE OJIOKH dKocucTeM. [I0YBBI M WITBI B 9KOCHCTEMAX.
KpyroBopoT BelecTB U MOTOK IHEPTHH B IKOCHCTEME.

OcHOBHBIE TTOKa3aTeNIM dKOCUCcTeMbl. bromacca u npoayKius. DKOJIOTHYECKUE TTHPAMU JIbI
yucelsl, 0MOMacchl U YHEPTHH.

Jlunamuxa sxocucmem. Kamacmpodghuueckue nepecmpotiku. @nykmyayuu. HarpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOINECTB — CYKI[eCCHHU. [lepBUYHBIE M BTOPUYHBIE CYKIECCUU U UX
NPUYUHBL. AHTPOIIOTEHHBIE BO3JACHCTBHS Ha CyKieccMu. KimmakcHOe  cOooOIIecTBO.
BbuopaszHoobpasue 1 MosHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.

[IpupoaHbIe 3KOCUCTEMBI. JKOcucmemvl 03€p U peK. IKoCUucmemvl MOpeli U OKeaHo8.
OKkocucmembl MYHOp, 1€CO8, cmeneti, NyCmbiHb.

AHTpPONIOTEHHBIE  3KOCHUCTEMBI. Arposkocucrema. ArpoueHos3. Paznuuus wmexnay
AQHTPOMOTEHHBIMU U IPUPOAHBIMU IKOCUCTEMAMH.

Yp6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['oponckas dmopa u dayHa.
CunanTtponu3anus ropoickoil  QayHsl. buonornmueckoe u  XO3sIICTBEHHOE 3HAauYeHUE
arposKoCHCTEM U YpOOIKOCUCTEM.

3aKkoHOMEpHOCTH  (OPMHUPOBAHUSI  OCHOBHBIX  B3aHMMOJICHCTBUM  OpPraHM3MOB B
sKkocucTeMax. Poab xackaomozco sghgpexma u 6u006-30uhuxamopos (Knouesvix 6uoos) 6



@ynkyuonupoganuu  dkocucmem. IlepeHOC HSHEPTUUM U BEIIECTB MEXIYy CMEKHBIMU
DKOCUCTEMAMHU. YCTOMYMBOCTb OPraHW3MOB, NONYIALUM M DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPOIIOI€HHBIX BO3JAEHCTBUI.

Mexanusmbl  6o30eticmeusi  3a2pA3HEHUll  PA3HbLIX  MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, —NONYIAYUOHHOM U  IKOCUCTEMHOM YPOGHAX, OCHOBbL IKOJIOUUECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030eticmeus. MeToa0NIoruss MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX SKOCUCTEM.

JdeMoHcTpanuun

IToptpet: A. [Ix. Tencam.

Tabmuiel u cxembl: «CTpyKTypa OHOLIEHO03a», «DKOCHCTEMA HIMPOKOIMCTBEHHOIO JIecay,
«JKocucremMa XBOHMHOIo Jieca», «DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB B 3KOCHCTEMEN,
«KpyroBopor BemectB B 3KocucreMe», «llemn mnuraHus (macTOMIHAs, JETPUTHAs)»,
«JKoJIoTHYEeCKass MUpaMUAa Yucen», «IKoJornyeckas nupammuaa ouomacchl», «IKOJIOTHYecKas
nupampga sHeprum», «OOpazoBanue Oonora», «llepBuuHas cykueccus», «BoccTraHoBIeHHE
Jeca IOcie IMoXapa», «IJKOCHUCTEMA 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M IOTOK
SHEPTUU B arporieHosey, «lIpumepsl ypboskocrucTeMy.

OOGopynoBanue: repbapul pacTeHHH, KOJJIEKIMH HACEKOMBIX, dydesla MTUIl U 3BEpeH,
repOapuu KyJIbTYpHBIX U AUKOPACTYLIMX PACTEHHH, aKBapUyM KaK MOJIENb S3KOCHCTEMBI.

IIpakTHyeckas padora «/3yueHue u onucanue ypOO3KOCHUCTEMBI.

JlaGopaTopHasi padora «3yueHne pasHOOOpa3Usi MEIKUX MOYBEHHBIX YJICHHUCTOHOTHUX B
Pa3HBIX KOCHCTEMAX.

IKCKypeust «IDKCKypcHsi B TUIHYHBIN OuoreoreHo3 (B ayOpaBy, OepesHsK, €lIbHUK, Ha
CYXOJIOJIbHBIM HJIM TTIOMMEHHBIH JIYT, 03€p0, 00JIOTO ).

IKeKypenst «KCKYpCUsl B arpO’KOCHCTEMY (Ha IMOJIE UM B TEILIMYHOE XO35SHCTBO)».

Tema 10. Buocdepa — riiodajbHas IKOCHCTEMA

buocdepa — obmennanerapHas o0ojouyka 3eMiM, TJ€ CYIIECTBYET WJIM CYLIECTBOBajla
*u3Hb. PazBuTne npezacrasieHuit o 6uocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuazackoro o
6uocgepe. O6mactu 6uocheps! u e€ cocras. JKupoe BemecTBo 6uoceps! U ero QyHKIHH.

3aKOHOMEpPHOCTH cCyIecTBOBaHUs Onocdepbl. OcoOeHHOCTH OMOCdephbl Kak TI00aTbHON
sKocucTeMbl. JIMHamMHMueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl Bemects u
OuoreoxuMuyeckue UKIbI (Yriiepoja, a3ota). PUTMUUHOCTS ABIIeHUM B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYIIM: TYH/pa, XBOWHBIE
jeca, CMEIIAHHbIE U INIMPOKOJUCTBEHHBIE JIeca, CTENU, CABaHHBI, IIYCTHIHU, TPOIIUYECKHE JIeca,
BBICOKOTOpbs. KituMmar, pacTUTEeNnbHBIN U )KUBOTHBIH MUp OMOMOB CYIIIH.

Crpykrypa M (QyHKIUS JKUBBIX CHUCTEM, OLIEHKA HX PECypCHOro IOTeHLIHala MU
O6uochepHbIX QYHKIHA.

JdemMoHcTpanuu

IToptpetsl: B. U. Bepraackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eocdepsl 3emin», «KpyroBopoT azota B mpupoje», «Kpyropopor
yriepoja B npupone», «Kpyropopot kucioponaa B npupoje», «KpyroBopor Boabl B MPUPOIE»,
«OcHoBHBIE Omombl cymm», «Knmumatmdeckue mosica 3emum», «TyHaapa», «Taiiray,
«C™memannbiii  necy, «lllupokonuctBeHHbI Jec», «Crenby, «CaBaHHay, «llycThIH,
«Tponmueckuii jgecy.

O6opynoBanue: repbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YeJioBeK U OKpPY’KaOIIAA cpeaa

DKoJOTHYeCKhe KpU3WChl M WX NPHYMHBL. Bo3melicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHHEe BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HeHue BOJIHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymenne nouBsl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpOIIOrEHHOE  BO3JEHCTBHE HAa PACTUTENBHBIM M JKUBOTHBIM Mup. OxpaHa
PacTUTENBHOIO U KUBOTHOTO MHUpa. OCHOBHBIE IPUHIIUIIBI OXpaHbl IPUPObl. KpacHble KHUTH.



Oco60 oxpansiembie mpupoanbie Tepputopun (OOIIT). boranudeckne caabl U 300J0TUUYECKUC
MapKu.

OCHOBHbBIEC TPUHIUIIBI YCTOWYMBOTO Pa3BUTHS YeJIOBEYECTBA U MPUPObL. ParinonanpHOe
MPUPOJIONIONB30BAHUE M COXpaHEHHWE OHOJOTHYEeCKOro pasHooOpasus 3emiu. OOnme
3aKOHOMEPHOCTH TJI00ATBHBIX YKOJIOTUYECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €ro BEPOSITHBIE MOCIIEACTBHUSL.

PasBuTHe METOOB MOHUTOPWMHTA pPa3BUTUS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccredosanusi nepexoda K pecypcocoepezaioujell U KOHKYPEHMOCHOCOOHOU
anepeemuxke. buonozuueckoe pasnoobpaszue u ouopecypcwi. Hayuonanonvle ungopmayuonmsie
cucmemvl, obecneuusaowue OOCMYn K UHGOpMaAyUU NO COCMOAHUIO OMOENbHbIX BU008 U
akocucmem. OCHOBbI IKOpeadUIUMayuu IKOCUCmem u cnocobos 60pvdvl ¢ 6LUONOBPENHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazemMHbix 3KOCUCTEM.

JdemMoHcTpanuu

Tabmuubsl u  cxembl: «3arpssHeHUEe aTMocepsl», <«3arpsisHeHue Truapochepb»,
«3arpssHeHue  mouBbl», «[lapHukoBwId  AddexT», «Ocobo oxpaHseMble MTPHUPOAHBIC
TeppuTOpUn», «MOAEIN yIPaBIIEeMOTO MUPAY.

OOopynoBanne: ¢oTtorpaduu  OXpaHsIEMbIX pPAaCTEHUW ¥ IKUBOTHBIX KpacHOW KHHUTH
Poccuiickoit ®enepanuu, KpacHoil KHUTH peruoHa.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMOBI 110 BUOJIOT' N
HA YPOBHE CPEJHEI'O OBIIEI'O ObPA30BAHUA

JIMMHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBimuBaer TpeOOBaHUSA K pE3yJIbTaTaM OCBOCHUS OOyJArOIIMHUCS
IpPOrpaMM cpeHero o0Iero oopazoBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U TTPEIMETHBIE.

B cTpykType JTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI 1O OMOJIOTHH BBIICICHBI
CIIEAYIOLE  COCTABIIIONIME: OCO3HAHHWE  OOYJaIOUMMHCS ~ POCCUHUCKOW  Tpa)IaHCKOH
UJCHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BUTHIO, CaMOCTOSITEILHOCTH M CaMOOIPEAEICHHIO,
Hanuyue momusayuu K OOy4EHHIO OWOJIOTUH, yeleHanpasienHoe pazeumue BHYTPEHHHUX
yOeX/IeHUH JTMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CHOCOOHOCMb OOYJAIOIMXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATENBHOCTH  LEHHOCTHO-CMBICIOBBIMH  YCTAHOBKAaMH, IPHUCYIIMMH  CHCTEME
OMOJIOTHYECKOTO  O0pa3oBaHUs, Haauuue  NPABOCO3HAHUS ~ DKOJIOTUYECKOW  KYJIbTYpHI,
cnocooHocmu cmagums 1NN U CTPOUTD )KU3HEHHBIE TIAHBI.

JlnyHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaMMBbl IO OMOJOTUM AOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCIIMTATEILHOW NESTEIHHOCTH B COOTBETCTBUH C TPAIUIIMOHHBIMUA POCCHNCKIMHU
COLMOKYJIBTYPHBIMU, UCTOPHUUECKUMHU M JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, IPUHSTHIMU B
oOmiecTBe MpaBUiiaMH W HOpMaMH IMOBEJIEHUS M CIIOCOOCTBYIOT IpolieccaM CaMOIO3HaHUS,
CaMOBOCTIMTAHUS U CAMOPA3BUTHUS, Pa3BUTHUSI BHYTPEHHEH MO3UIUU JIMYHOCTH, TATPUOTHU3MA H
YBOKEHUSI K 3aKOHY U TMPaBOMOPAIKY, YETIOBEKYy Tpylda M CTapllieMy MOKOJIEHHIO, B3aMMHOTO
yBaXCHHS, OEpeXHOr0  OTHOIIGHWS K  KYJIBTypHOMY  HAclIeIWI0 W TPAJAHUIHAIM
MHOTOHAlMOHAJILHOTO Hapoaa Pocculickoit denepanuu, Npupoae U OKpYyKarolel cpene.

JlnyHOoCTHBIE pe3ylbTaThl OCBOEHUS ydyeOHOro mpeamera «buoJIOTUS) JOKHBI OTPakaTh
TOTOBHOCTb M CIOCOOHOCTh OOYYaIOIMXCSl PYKOBOJCTBOBATHCSA CPOPMHUPOBAHHONW BHYTpEHHEH
MO3ULMEeH JIMYHOCTH, CHCTEeMOM IIEHHOCTHBIX OpHEHTAIlU{, TMO3UTHBHBIX BHYTPEHHUX
yOeXK/IEHUH, COOTBETCTBYIOIMX TPAAUIMOHHBIM IIEHHOCTSM POCCHMCKOTO  OOIIecTBa,
pacumpeHue >KU3HEHHOTO ONBITa M OIbITAa JEATEIIbHOCTH B INPOLIECCe Pealn3alui OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHOMN IESTEIHHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:kaaHCKOr0 BOCIIMTAHUS:



c(OPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMK  OOydaromerocs Kak akTHUBHOTO U
OTBETCTBEHHOTO YJIE€HA POCCHIICKOTO OOIIECTBA;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX IpaB W O0O0S3aHHOCTEH, yBaXCHHE 3aKOHA H
IIPaBOIOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW JEATEIBHOCTH MPH CO3IaHUU Y4eOHBIX IPOEKTOB,
pelieHUH Y4eOHBIX U MMO3HABATENbHBIX 3a/1a4, BBIMOJHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpEAETSATh COOCTBEHHYIO TMO3MIMI0 10 OTHOUICHHIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBACHSATH €€;

YMEHHE  YYUTHIBaTh B  CBOUX JCHCTBUSX HEOOXOJUMOCTb  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS IO/l ¢ pa3HbIMU YOSKJICHUSIMHU, KYIbTYPHBIMU IICHHOCTSIMHU U COILIMAIbHBIM
MIOJIOKEHHEM;

TOTOBHOCTb K COTPYJHHYECTBY B TIPOI[ECCE COBMECTHOTO BBIMOJHEHHUS YYEOHBIX,
MO3HABATEIbHBIX M HUCCIEAOBATENIbCKAX 3a/lad, YBAXUTEIBHOIO OTHOLIEHHUS K MHEHHIO
ONIIOHEHTOB MPU 0OCYKACHUH CIIOPHBIX BOIIPOCOB OMOJIOIHUECKOTO COJIE PIKAHMS;

TOTOBHOCTb K T'yYMaHUTApHOW U BOJIOHTEPCKOM NIEATENBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA S

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPa)KTaHCKOW UACHTUYHOCTH, MTATPUOTH3MA, YBAKEHHUS K
CBOEMY Hapojly, YyBCTBA OTBETCTBEHHOCTM mepen PoauHON, ropaocTu 3a CBOM Kpail, CBOIO
Poauny, cBOM SI3bIK U KyJbTYPY, NPOIUIOE M HACTOSIIEE MHOTOHALMOHAIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHHE K NPUPOJHOMY HACIEIUI0 W NaMATHUKaM [PUPOABI,
JOCTHKEeHUsAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAIE;

CIOCOOHOCTh OLIEHHWBAaTh BKJIAJ POCCUUCKUX YUEHBIX B CTAHOBJIIGHHE W pa3BUTHE
OHOJIOTH Y, TOHUMAaHUSI 3HaY€HUsI OMOJIOTUH B TO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOI0 OOIIECTBA;

ujelHas yoe:xIEHHOCTb, TOTOBHOCTbH K CIIY)KEHHIO U 3aimTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynap0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

OCO3HAHUE IYXOBHBIX IIEHHOCTEW POCCUICKOTO HApOJIa;

copMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, ITUUYECKOTO TTOBEICHUS;

CIIOCOOHOCTDH OIIEHMBATh CUTYallUIO0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHME JTUYHOTO BKJIAa B TOCTPOEHUE YCTOWYUBOIO OY/IyILEro;

OTBETCTBEHHOE OTHOILIEHWE K CBOUM pOJUTENISIM, CO3JaHHUIO CEMbUM Ha OCHOBE
OCO3HAHHOIO MPUHATUS LIEHHOCTEW CEMEMHON KM3HU B COOTBETCTBUU C TPAJULUSIMU HAapOJOB
Poccuu;

4) 3cTeTH4€eCKOro0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIICHUE K MUY, BKIIOYas 3CTETHKY ObITa, HAyYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOLIECTBEHHBIX OTHOILICHHUH;

IIOHMMaHHE YMOLIMOHAJIBHOTO BO3/I€HCTBHS JKUBOW NPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQ)XCHUIO B PAa3HBIX BHUJaX HCKYCCTBA, CTPEMJICHHE MPOSBIAThH
KaueCTBa TBOPUYECKOHN JTMYHOCTH;

5) d¢wusnyeckoro BocnUTaHUS, (OpMHPOBAHWA  KYJAbTYPbl  3A0POBbA W
IMOLMOHAJIBHOIO 0JIATOIOJIYYMSA

NOHMMaHHME U pealn3anus 310poBOro u 6e3onacHoro o0pasa >KU3HHU (310pOBOE MUTAHUE,
coOIIoIeHHe TUTHEHUYECKUX MPaBUJl U HOPM, COAJTaHCUPOBAHHBIM PEXUM 3aHATUN U OT/AbIXA,
perynsipHass ¢u3MYeckas aKTHBHOCTB), OEpEeKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTIO
OTHOIUICHUS K COOCTBEHHOMY (PU3UYECKOMY M MICUXUYECKOMY 3/I0POBBIO;

[IOHMMaHHWE LEHHOCTU NpaBUJl HMHIUMBHUAYaIbHOIO U KOJJIEKTUBHOIO 0€30I1acHOro
MIOBEJCHUS B CUTYalUsIX, YTPOKAIOIMX 30POBBIO U )KU3HU JIOACH;



OCO3HAHME TOCIEACTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YIOTpPeOJICHUS aIKOTOJIs,
HapKOTUKOB, KypeHUs);

6) Tpy10BOr0 BOCIIMTAHUS:

FOTOBHOCTD K TPY/ly, OCO3HAHHE IEHHOCTU MacTepCTBa, TPYAOII00UE;

TOTOBHOCTb K aKTUBHOU JAECATEIBHOCTH TEXHOJIOTUUECKON Y COLIMAIIbHOW HAPaBJICHHOCTH,
CIOCOOHOCTh ~ MHUIIMUPOBATh, IJIAHUPOBaTh M  CAMOCTOSTENIBHO  BBIMOJIHSTH  TaKyHO
JIESITEIIbHOCTD;

MHTEpEeC K pa3Iu4HbIM cdepaM MpodecCHOHATBHON NeSATeNbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBIN BBIOOP Oymymieit mpodeccruu 1 pean30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TIJIaHBI;

TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpA30BAaHUIO HA MPOTSHKEHUU BCEH
JKU3HU;

7) 3K0JIOTHY€eCKOTr0 BOCTIMTAHMS

HKOJIOTHYECKH 11eJIeco00pa3Hoe OTHOIICHHE K MPUPOJE KaK UCTOYHHKY KH3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS OJKOJIOTUYECKON KyIbTyphl: MPUOOPETEHHE OMbITa IJIAHUPOBAHUS
MOCTYNKOB U OIEHKH X BO3MOXHBIX TTOCJIC/ICTBUH TSI OKPY>KAIOIIEH CPEJIbl;

OCO3HaHHeE IMTOOATHHOTO XapaKTepa IKOJIOTUUYECKUX MPOOJIeM U IyTeH MX pPeleHuUs;

CIIOCOOHOCTB HCIIONB30BAaTh MPUOOpETaeMble MPU U3YYECHUU OUOJIOTUU 3HAHUS U YMEHHS
NpU pElICHUU TPOOJIeM, CBS3aHHBIX C PaAllMOHAIBHBIM MPUPOJIONOIB30BAaHUEM (COOIOICHIE
NpaBUJ MOBEACHUS B IPUPOJE, HAINPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B SKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Orocdephl);

AKTUBHOE HENPUATHE JEHWCTBHMN, NPUHOCAIIMX BPEH OKPYXKAIOLIEW MPUPOIHOW cpene,
yYMEHHE MPOrHO3UPOBATh HEOJIArONMPHUATHBIE SKOJIOTMYECKHE IMOCIECTBUS MPEANPUHIMACMbIX
JIEMCTBUI U NIPEIOTBPALATH HX;

HaJIMYME€ pPa3BUTOIO SKOJIOTMYECKOIO MBILIUIEHUS, JKOJOTMYECKOW KyIbTYpbl, OIBITa
JESTEIIBHOCTA ~ DKOJIOTMYECKOM  HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBAThCSI HMMH B
MO3HABATEIbHOM, KOMMYHMKATUBHONH W COI[MANbHOM MPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKOU JIEATEIHPHOCTH IKOJIOTHYECKON HaINPaBICHHOCTH;

8) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM ©  OOIICCTBEHHOW TPAKTUKA, OCHOBAHHOTO Ha JUaJore KyJIbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHHUE SI3bIKOBON M YUTATEIBCKOM KyJIbTYphl KaK CPEJCTBA B3aUMOICHCTBHS
MEXY JIIOJIbMHU U TTO3HAHUS MUPA;

MOHMMaHue crnenu(uKn OMOJOTMHM KaK HayKd, OCO3HaHUs €€ poiu B (opMHUpPOBAHHU
palOHAIBHOTO HAYYHOTO MBILIUICHHUS, CO3IaHUH IEIOCTHOTO MPEACTAaBICHUS 00 OKpYyKaloIeM
MUpEe KaKk O €JAMHCTBE TMPUPOJbI, UYeIOoBeKa U OO0IecTBa, B TMO3HAHUHM MPUPOJHBIX
3aKOHOMEPHOCTEH ¥ PelIeHUH MPoOJIeM COXpaHEHHU S TPUPOTHOTO PABHOBECH S,

YOSXKIEHHOCTh B 3HAYUMOCTU OWOJOTUH IJIi COBPEMEHHOW ITUBHIIM3AIUU: O0eCTIeUeHUSI
HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelmaTh pecypcHbIC MPOOJIEMbI Pa3BUTHUS YEIIOBEUECTBA, MMOUCKA MyTEH BBIXOAA M3 INIOOATBHBIX
9KOJIOTMYECKUX MPOOIEM U oOecTieueHus Iepexoia K yCTOWYMBOMY Pa3BUTHIO, palliOHATBHOMY
M CIIOJIb30BAHUIO MIPUPOTHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAH/IAPTOB KU3HMU;

3aMHTEPECOBAHHOCTh B MOJIYICHUU OMOJIOTMYECKUX 3HAHWUU B LIEINSX MOBBIMICHUS 00IIei
KylIbTYpbI, €CTECTBEHHO-HAydHOHW TPAMOTHOCTH, KaK COCTAaBHOW dYacTH (PYHKIIMOHAJIBbHOU
TPAaMOTHOCTH O0yJaronmxcsi, GopMHPYEMON MPH U3ydeHUU OUOJIOTHH;

MNOHMUMaHUE CYHHOCTH METOJIOB II03HAHUS, MCIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax,
CrOCOOHOCTH HCIIONB30BATh TOJIydaeMble 3HAHUS Ui aHaliu3a U OOBSCHEHUS SIBICHUU
OKPY)KAIOIIIETO MHpPa U MPOUCXOIAIMX B HEM H3MEHEHHH, yMeHHUEe JenaTh 0OOCHOBAaHHBIE



3aKIIOYEHHMs] Ha OCHOBE HAyYyHBIX (JAKTOB M HMEIOUMXCS JAHHBIX C LENbI0 IOJy4eHUs
AOCTOBCPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITETIBHO HCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHUSA JUI PELICHUS
Ipo0JIeM B peaibHbIX )KU3HEHHBIX CUTYaIUX;

OCO3HAaHME LIEHHOCTH HAyYHOM JAEATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH NMPOEKTHYIO U
U CCIIEIOBATEINIbCKYIO JESITEIbHOCTh HHMBH/IYyaJIbHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHMIO M CaMOOOpPa30BaHUIO, K
aKTUBHOMY IIOJIy4EHHIO HOBBIX 3HAaHUW 1O OHOJOTMM B COOTBETCTBMM C >KU3HEHHBIMU
NOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeranpeameTHbie pe3ylbTaThl OCBOEHHUS ydeOHOro mnpeamera «buONOTHs» BKIIOYAIOT:
3HaYuMble I (OPMHUPOBAHHS MHUPOBO33PEHHUS OOYYAIONMXCA  MEXIUCIUIIIMHAPHBIC
(MexXMIpeaMeTHbIE) 00IIeHAayYHbIE TTOHSITHS, OTPaKAIOILMeE I[eTOCTHOCTh HAyYHOU KapTUHBI MUpa
n CHGIH/I(bI/IKy MCTOJIOB IMO3HAHHA, UCITOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYKax (BGHICCTBO, OHCPIHA,
SBIIEHUE, TMPOIECC, CHCTeMa, Hay4YHBIH (DaKT, MPUHIUII, TUMOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHs, WCCIeNOBaHUE, HAONIOJACHWE, W3MEPCHUE, SKCIICPHUMEHT W JApYyrue); YHUBEpPCATbHbBIC
ydeOHbIe JIeHCTBUS (T03HABaTENbHbIE, KOMMYHHKATUBHBIC, PETYIATHBHBIE), 00eCIeUrBarOILe
dopmupoBaHre (DYHKIIMOHATBLHONW TPAMOTHOCTH M COIMAIBHOW KOMIIETCHIIUU OOYJarOIIMXCS;
CcrocoOHOCTh 00yJaronmxcst HCIIOJIb30BaTh OCBOCHHBIC MEXAUCIUTIIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHWS WM YHUBEpCaJIbHBbIC Yy4eOHBbIC ICHCTBHS B MO3HABATEIBHOU H
COLMAJIbHOM MPAKTUKE.

B pesynbrare wu3ydeHus OMOJOTMHM Ha YpOBHE CpeAHero oOmero oOpa3oBaHUs Yy
obOyuaromerocsi Oyayr chopMHpOBaHBI IMO3HABATEIIBHBIC YHUBEPCAIbHBIC y4eOHBIC JCUCTBUS,
KOMMYHUKATUBHBIC YHHBCPCAJIIBHBIC yqe6HHe HeﬁCTBHﬁ, PErYyIATHUBHBIC YHHBCPCAJIBHBIC
y4eOHbIE NEHCTBUS, COBMECTHAS ACATEIbHOCTb.

MeranpeaMeTHbIe Pe3yJabTaThl OCBOCHHS IPOTPAMMEI CPEIHET0 OOIIEero 0Opa3oBaHUS
JOJKHBI OTPaXkKaTh:

OBi1aieHNe YHUBEPCAJbHBIMH y4eOHbIMH MO3HABATEJIbHBIMU 1€ HCTBUSIMHU:

1) 6azoBble Joruveckue AeiCTBUA:

CaMOCTOSITEIbHO (OPMYIUPOBATh W aKTyalIM3UpOBaTh MpPOOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONBb30BaTh TMPU OCBOCHHUM 3HAHUU MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHWS, Kiaccuukanuu, OoOOOIECHHS), PACKPBIBATh CMBICT OHOJOTHYECKUX
HNOHATUH (BBIAEIATH UX XapaKTEPHbIE NIPU3HAKU, YCTAHABIMBATD CBSA3U C APYTUMHU HOHATHAMMU );

ONpENENATh 1LeNu JeSITeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HX JTOCTHIKEHUS,
COOTHOCHTD PE3YyIbTaThbl ACATCIIBHOCTH C ITOCTABJICHHBIMU LCIISIMU

UCIIONBb30BaTh OMONOTMYECKUE TMOHATUS A OOBSICHEHHS (AKTOB M SBICHUM KUBOU
MPUPOJIBIL;

CTPOUTH JIOTHYECKUE paACCYKICHHUsS (MHIYKTUBHBIE, JEAyKTUBHBIC, IO AaHAJIOTHH),
BBISBIIAATH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PacCMATPUBAEMBIX SIBICHHSX, (OPMYIUPOBATH
BBIBOAbI U 3aKIIFOUYCHMU A,

MPUMEHSATh CXEMHO-MOJIEJIbHBIE CPEJICTBA IJIs MPEJCTaBICHUS CYIECTBEHHBIX CBS3EH U
OTHOIICHUH B M3y4aeMbIX OMOJIOTMUECKUX OOBEKTaX, a TakKe MPOTHBOPEUYHH pPa3HOTO poja,
BBISIBIICHHBIX B PA3IMYHBIX HH(OPMAIIMOHHBIX UCTOUHUKAX;

pa3pabaTbiBaTh IJIaH pEIICHUS MPOOJIEMbl ¢ YUETOM aHAIM3a UMEIOLIMXCS MaTepUaTbHBIX
Y HEMATEePHUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESTEIbHOCTh, OLIECHMBATh COOTBETCTBHE PE3YJABTATOB IEJISM,
OLCHUBATbh PHUCKU HOCJICI[CTBI/If/'I JACATCIIBHOCTH



KOOPIMHHUPOBATh W BBIMOJIHATH PabdOTy B YCIOBUSX PEATbHOTO, BUPTYaJbHOTO H
KOMOWHHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBILUICHHUE MTPU PEIICHUH KU3HEHHBIX ITPOOIIeM.

2) 6a30BbIe HCCIeA0BATEIbCKHE JeCTBHUS

BIIaJICTh HaBBIKAMHU y4€OHO-UCCIIEIOBATENILCKOW M MPOEKTHOM JESITeTbHOCTH, HaBBIKAMHU
paspenieHus mpo0ieM, CIOCOOHOCTHI0O U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METO/OB
pEIICHHS TPAKTHYECKUX 3aj1ad, TPUMEHEHHIO PA3IMUHbBIX METO/IOB MTO3HAHHS,

UCIIONBb30BaTh PA3NUYHbIE BUJBI JAEATEIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETaIlliK, MpeoOpa3oBaHUI0 W IMPUMCHCHHIO B Y4COHBIX CHTYAIlHSX, B TOM YHCIIC MPH
CO3/IaHUU YYEOHBIX U COIUATBHBIX MPOEKTOB;

dopMupoOBaTh HAy4YHBIH THI MBIUUICHUS, BIaJE€Th HAYYHON TEPMHUHOJIOTHEH, KIOYEBBIMU
MOHSATUSMHU U METOJIAMH;

CTaBUTh U (POPMYIHUpPOBATH COOCTBEHHBIEC 33/1a4yll B OOpa30BaTENbHON AEATEIbHOCTH U
YKU3HCHHBIX CUTYAIHSIX;

BBISBIIATE TPUYUHHO-CIEICTBEHHBIE CBS3M M aKTYaJlU3UPOBATh 3a7ady, BBIIBUTATh
THTOTe3y ©€ pelmieHUs, HAXOJUTh AapryMEHTBI I JOKA3aTeIbCTBA CBOHMX YTBEPXKICHUM,
3aJaBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TONYYEHHBbIE B XOAE pEUICHUSA 3a/aud pe3ylbTaThl, KPUTHUUYECKH
OIICHUBAThH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHECHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPHUOOPETEHHBIN OMBIT,

OCYLIECTBJISTH lleJIeHANpaBJICHHBII MOUCK MEpeHoca CPelCTB U CIOCOOOB ACWCTBUS B
npodeccHoHaNBHYIO CpeLy;

YMETh MEpPEeHOCUTh 3HAHHMS B  I[IO3HABATENIbHYIO U  MPAKTUYECKyl0  00JacTu
KU3HEIEATETLHOCTH

YMETh MHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HJICH, IpPEIaraTh OPUTHHAIBHBIC TOJIXOJbI W PEIICHUS, CTaBUTH
MpoOJIeMBI U 3a/1a4H, TOMYCKAIONME aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ unpopmanueii:

OPUEHTHUPOBATLCS B PANIMYHBIX MCTOYHWKAX WHQOpMAIUU (TEKCTe y4eOHOTO Mmocoous,
Hay4YHO-TIOMYJISIPHON JTUTEpAType, OMOJOTHYECKUX CIOBAPSX M CIPaBOYHHKAX, KOMIIBIOTEPHBIX
0a3ax maHHBIX, B VHTEepHETe), aHAIM3UPOBATH WHOOPMANHMIO PA3TUYHBIX BHJIOB U (Qopm
MPE/ICTABICHUS, KPUTUUYECKH OIEHUBATh €€ JOCTOBEPHOCTh U HETIPOTHBOPEUHUBOCTE;

GopMyTHpOBaTH 3alPOCHl M TPUMEHATh Pa3IMYHBIC METOJBI IMPU IOUCKe U OTOOpe
Omomnornveckoi nHGOpMaIuK, HEOOXOMMOM TSl BEITIOJIHCHU S YUeOHBIX 33/1a4;

npuoOpeTaTh OMBIT MCIOJIB30BAaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEPIIICHCTBOBATH KYJILTYPY AKTHBHOTO MCITOJIB30BAHMS PA3TMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMpPATh ONTUMaNbHYIO (OpMYy TIpelICcTaBiICHUs OWOIOTHYECKOU
uH@opmanuu (cxeMbl, rpaguK, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U JIPYTOe);

UCIIONIb30BaTh HAYYHBIA SI3bIK B KAa4eCTBE CPEACTBA MNpH paboTe ¢ OUOIOrnyYecKoin
uHopMaluel: TpUMEHATh XUMUYecKue, (U3MYecKue U MaTeMaTH4ecKue 3HaKh M CHMBOJIBI,
dopMynbl, abOpeBHUATYpy, HOMEHKIATYpy, HCIIONB30BaTh M IMPEe0oOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMU pACIIO3HABAHUS W 3alMThl WH(OpMamuu, WHHOPMAITHOHHON
0€3011acHOCTH TMYHOCTH.

OBJ1aieHNe YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMHM e iCTBUAMM:

1) o6meHue:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BcexX cdepax >KM3HHM, aKTUBHO y4acTBOBAaTh B JUAJOre
UM JTMCKYCCHH TIO CYIIECTBY OOCYKITaeMoi Tembl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH
CYKJICHUS OTHOCUTENBHO BBITIONHEHUs TMpeajaraeMoil 3aqaud, Y4UTHIBAaTh HMHTEPEChl H
COTJIACOBAHHOCTb MO3UILIHNI APYTUX YYACTHUKOB JUAJIOTa UJIH AUCKYCCHUH);



pacro3HaBaTh HeBepOalbHBIE CpeAcTBa OOLICHUS, MOHMMATh 3HAYEHHE COIHMATBbHBIX
3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(NVIMKTHBIX CUTYallUl, YMETh CMATYaTh KOH(UIMKTHI U
BECTU [1EPETOBOPBHI;

BJIQJIETh Pa3IMYHBIMU CIOCOOaMM OOIIEHUSI U B3aMMOJCHCTBHUS, NOHUMAaTh HaMepeHUs
JPYTUX JIIOJeH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHHE K COOECeTHUKY M B KOPPEKTHOU (opme
bopMynHpoBaTH CBOU BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOK TOYKY 3pPEHUS C MHCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) COBMEeCTHAsl IeATEIbHOCTD:

MOHUMATh U HCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHON U WHIMBHUAYATbHONW pabOTHI MIPU
perieHur OMOJIOTHYECKOH MPOoOIeMbl, 000CHOBBIBATh HEOOXOUMOCTh MMPUMEHEHHUS TPYIITOBBIX
dopM B3auMOJICHCTBUS NPHU PEIICHUH YIeOHOMW 3a1auH;

BBIOMPATh TEMAaTUKy U METOJIbI COBMECTHBIX ACUCTBUU C Y4ETOM OOIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KJJ0TO YjeHa KOJIJIEKTUBA;

IPUHAMATh LI€JIM COBMECTHOW JEATEIBHOCTH, OPraHU30BBIBATh W KOOPAMHUPOBATh
JNEUCTBHUSL MO €€ JOCTHXKEHUIO: COCTABJISITh IUIAH JEWCTBHH, PACHPEACNSITh POJIH C YYETOM
MHEHHUH YUaCTHUKOB, 00CYXK/IaTh Pe3y/IbTaTbl COBMECTHOU palbOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKIAJa M KaKJIOTO yJacTHHKAa KOMaH]bl B OO pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJCH C MO3UIIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLLIECTBJISITh TO3UTUBHOE CTPAaTETMYECKOE IIOBEAEHHWE B pA3IMYHBIX CHUTYallMsX,
MPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMH PeryJsITUBHBIMY e iCTBUSIMU:

1) camoopranmu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHEe 3HAHUS S BBISIBICHHUS MpoOJIeM W UX peUuleHus B
YKU3HEHHBIX U y4eOHBIX CUTYAIUSX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM LIE€TIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOUX
JEUCTBUSAX M IOCTYNKaxX IO OTHOIIEHWIO K YKUBOW IPHUPOJIE, CBOEMY 3/I0POBBI0 U 30POBBIO
OKPYKAIOIIHX;

CaMOCTOSITEIbHO OCYILECTBJISATh MO3HABATENbHYIO ACATEIbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3a/aud B 00pa3oBaTENbHON JAEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUSIX;

CaMOCTOSITEIIbHO COCTABJIAThH IUIAH PEIICHUs MPOOJIEMBI ¢ yIETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BOBMOKHOCTEH U MPEaIOUTEeHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLUSIM;

pacumpsATh paMKd y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX TPEANOUYTCHUH;

JIeNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €10, OpaTh OTBETCTBEHHOCTH 3a PEICHHUE;

OLICHUBATh NPHUOOPETEHHBIH OIIBIT;

croco0cTBOBATh OPMUPOBAHUIO U TIPOSIBJICHUIO IMMPOKOH SPYIUIIMU B Pa3HBIX 00aCTIX
3HAaHUW, TOCTOSIHHO TIOBBIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYallusM, BHOCHUTb KOPPEKTHUBBHI B JESTEIBHOCTb, OLEHHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIaJICTh HaBBIKAMH IMO3HABATEIbHON peUieKCHH KaK OCO3HAHUS COBEPINAEMBIX TCHCTBUM
U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIBTATOB M OCHOBAHHH, HCIIOJIB30BATh MPUEMBI peqUICKCH 1
JUIS OLICHKHM CUTYalllH, BEIOOpA BEPHOTO PEICHHUS,

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKECHUIO;

MPUHUMATh MOTUBBI U APIYMEHTBI JPYTUX IPHU aHAIU3€ PE3YIbTATOB JIEATEIbHOCTH;

3) npuHsiTHE ceOsl M APYyrHX:



IpUHUMATh ce0sl, TOHMMasi CBOM HEJOCTAaTKH U JOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYIUX IPU aHAJIM3€ PE3YJIbTATOB JIEATEIbHOCTH;
IpU3HABaTh CBOE MPaBO U MPaBO JPYrUX Ha OIMOKH;

pa3sBUBAThH CIIOCOOHOCTh TOHUMATh MU C IIO3ULIUH JIPYrOro 4eI0BeKa.

MMPEIMETHBIE PE3YJIbTATbHI

[IpenmeTHble pe3ynbTaThl OCBOEHUS coJepxaHus ydeOHoro mpenmera «buosorus» Ha
yIIyOJIEHHOM YPOBHE OPMEHTHPOBaHBI Ha o0ecrieyeHne npopuiIbHOro o0ydeHus: 00yqdaronpXcs
ouonornu. OHU BKIIOYAIOT: crnenuuyueckre i OMOJIOTMM HAaydHble 3HAHUS, YMEHHS H
CIIOCOOBI JICHCTBHI IO OCBOCHUIO, WHTEPIPETAIUM M MPpeoOpa3oBaHUIO 3HAHWUU, BUIBI
NESTeIbHOCTH MO TMOJYYEHUIO HOBBIX 3HAHUW W MX MPUMEHEHHIO B PA3IMYHBIX Y4eOHBIX, a
TaKKE B PEAbHBIX KU3HEHHBIX CUTYyalusx. [IpeameTHsie pe3ynpTaTsl IPEACTABICHBI MO TO1aM
U3Yy4CHHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHHS ydeOHoro mpenmera «buonorus» B 10 Knacce
JOJKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U PO OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
GopMHPOBAaHUM €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa, B TO3HAHUM 3aKOHOB MPHUPOILI M
peleHun npobaeM palroHATLHOTO MTPUPOIONIOIB30BAHUS, O BKIA/I€ POCCUUCKUX U 3apYOSIKHBIX
Y4EHBIX B Pa3BUTHE OMOJIOTHY;

BIIQZICHUE CUCTEMOW OWOJOTMYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIOJIATAOIIME
OMOJIOTHYECKUE TEPMUHBI U TOHSATUS (KU3HB, KIETKA, OpPraHHU3M, MeTa0OJU3M, TOMEOCTas3,
CaMOPETYJISAIIHS, CAMOBOCITPOU3BEICHHUE, HACIEACTBEHHOCTh, H”3MEHUNBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopuu (wierounas Tteopus 1. IlIBamna, M. IlIneiinena, P. Bupxosa,
XpOMOCOMHas Teopusi HacieacTBeHHocTu T. Moprana), yuenust (H. M. BaBunoBa — o nenTpax
MHOT000pa3usi U MPOUCXOKICHUS KyJIbTYPHBIX PACTCHHI), 3aKOHBI (€IMHOOOpa3us MOTOMKOB
MEepPBOTO MOKOJEHUS, pacIlielJIeH s, YUCTOTHI raMeT, He3aBUuCcUMOoro HacienoBanus ['. Menaens,
TOMOJIOTHYECKUX PSAIOB B HacleACTBeHHOW wu3MmenunBoctu H. WM. BaBunoBa), mpuHIUIIBI
(KOMTIJIEMEHTApHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAyYHOTO MO3HAHUS, MCIOIb3YEMbIX B OMOJIOTHYECKUX
M CCIIeIOBAHUSX )KUBBIX OOBbEKTOB (OMHCaHUE, U3MEPEHIE, HAOMIOICHHE, SKCTIEPUMEHT);

YMEHUE BBIACIATh CYIIECTBEHHBIE MPH3HAKU: BUPYCOB, KIETOK IMPOKAPUOT U SYKapuoT,
OJTHOKJICTOYHBIX ¥ MHOTOKICTOYHBIX OPraHU3MOB, B TOM 4HCIe OaKkTepwii, TpuOOB, pacTCHHU,
JKUBOTHBIX U YEJIOBEKa, CTPOCHHSI OPTaHOB U CHUCTEM OpPraHOB PACTEHHUH, JKUBOTHBIX, YEJIIOBEKA,
MPOIIECCOB  KUBHEACITCTLHOCTH, IPOTEKAIOIIMX B OpPraHW3Max pacTEHHWH, >XUBOTHBIX U
YyenoBeKa, OMOJIOTMYECKUX MPOIECCOB: 0OMEHa BeIecTB (MeTa0oIu3M), IPEBPAILICHUs YDHEPTHH,
OpoXeHUsl, aBTOTPO(PHOTO U TeTepOTPO(HOTO TUIIOB MUTaHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Mel03a, TaMeTOreHe3a, IMOPHOreHe3a, TOCTIMOPHOHATBHOTO PA3BUTHS, PA3MHOXKCHUS,
WHJIMBUIYaJbHOTO DPa3BUTHUS OpraHu3Ma (OHTOTeHe3a), B3aHMMOJICHCTBUSI TEHOB, Te€TEpo3uca,
HCKYCCTBEHHOTO 0TOOpa;

YMEHHE YCTaHaBIMBAaTh B3aUMOCBS3M MEX]y OpPraHOHWJaMU KIETKH W UX (PYHKIUIMH,
CTPOCHHEM KIIETOK Pa3HbIX TKAHEH M WX (PYHKIUSIMH, MKy OpraHaMyd U CUCTEMaMH OPTaHOB y
pacTeHMil, >KUBOTHBIX M 4YEIOBEKA M WX (YHKUHSMH, MEXIYy CHCTEMaMH OpPTraHOB M UX
GyHKIMSIMUA, MEXAy 3TariaMd OOMEHa BEIIECTB, dTalaMH KIETOYHOIO IUKIA M >KU3HEHHBIX
[UKJIOB OPTraHW3MOB, OJTalmamMu SMOPHOHAIBLHOTO PA3BUTHS, TEHOTHIIOM U (CHOTHUIIOM,
deHOTUIIOM U (aKTOpaMu CpeJibl OOUTAHMS;

YMEHHE BBISBIIATH OTIWYUTEIbHBIC MPHU3HAKH JKUBBIX CHCTEM, B TOM YHCJIE PACTCHHH,
JKUBOTHBIX M YETIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUE apIryMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO 1
CHUMBOJIMKY JUISI TOKAa3aTeJIbCTBA POJICTBA OPraHMW3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIT;



YMEHHE pemarb OWOJOTMYecKHe 3aJaud, BBISBIATh MPUUYUHHO-CIEICTBEHHBIC CBS3U
MEXIy HCCIEeIYyeMbIMH OWOJIOTHYECKMMH TIPOIlECCaMU W  SIBIICHUSIMH, JAEJaTh BBIBOJBI H
MPOTHO3bI HA OCHOBAHHMY MOJIYYEHHBIX PE3YIIETATOB;

YMEHHE BBITIOIHATH JTA0OPATOPHBIE M MpaKTHUYeCKHue paboThl, COONIOAATh MpaBuUjia MpHU
pabote ¢ yaeOHBIM 1 Ta0OPAaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh TUIIOTE3bl, MPOBEPSITh HMX OHKCIIEPUMEHTAIbHBIMU CPEACTBAMH,
dopMynHpys 1eNb HCCIeIOBaHMSs, aHAIM3UPOBATh MIOyYeHHBIE PE3Y/IbTATHI U JIETaTh BBIBOJIBL;

YMEHHE Y4acTBOBATh B Y4eOHO-HCCIIEJOBATENIBCKONH paboTe Mo OMOJOTHH, DKOJIOTUU U
MEIUIIMHE, MPOBOIMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOLIECTB, M IMYOJUYHO TPEACTABIISTH
MOJIy4CHHBIC PE3YNbTaThl HA YYCHHYECKUX KOH(PEPECHITUSX;

YMEHUE OLICHUBAaTh JSTUYECKUE AaCIEKThl COBPEMEHHBIX HCCIeJOBaHUNH B oOnacTu
OMONOTMM M MEOUIMHBI (KIOHHPOBAaHUE, HMCKYCCTBEHHOE OIUJIOAOTBOPEHHUE, HAIPaBICHHOE
M3MEHEHHE TeHOMA U CO3/IJaHue TPaHCTEHHBIX OPTraHU3MOB);

YMEHHUE OCYIIECTBIIATH OCO3HAHHBIN BBIOOP Oymymiel nmpodeccruoHaabHON NesSTEITbHOCTH B
o0nacTi OMOJOTUH, MEUIIMHBI, OMOTEXHOIOTUH, BETEPUHAPUHU, CEIICKOTO X035 CTBA, MUILEBOM
POMBIIINIEHHOCTH, YIITYOJISITh TO3HABATENBHBI WHTEPEC, HAaIlpaBJICHHBIH Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIONIEH TMpodeccur W MPOAODKEHHE OMOIOTHYECKOTO OOpa3oBaHHS B
OpraHU3aIUAX CPeIHEro MPohecCHOHAIBHOTO U BBICIIET0 00pa30BaHUsI.

[lpenveTHBIE pE3yAbTAaTHl OCBOCHUS YydeOHOro mpeamera «buomorusi»y B 11 Knacce
JOJKHBI OTPAXkKAaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTHU B CHCTEME €CTECTBEHHBIX HAYK, B
GopMHUPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, B TMO3HAHHHM 3aKOHOB
OPUPOIBl U PEIIEHUH KOJIOTMYECKHX MPOOJieM 4YeIOBEYecTBa, a TAKKe B PEUICHUU BOIPOCOB
pallOHATIBHOTO TMPUPOAONOIB30BaHMSA, U B (POPMUPOBAHMHM IEHHOCTHOTO OTHOLICHHS K
npuposie, OOLIECTBY, YEJIOBEKY, O BKIaJe POCCUHUCKUX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHH;

YMEHHE BJIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHHI, KOTOpas BKIIOYAET ONpeNesIeHUs U
NOHMMaHUE CYIHOCTH OCHOBOIIOJAraronMx OHOJOTHYECKUX TEPMHHOB M TMOHATUN (BUL,
sKocucremMa, Omocdepa), Ouwonmormdeckue Teopuu (IBoionuonHas Teopust Y. JlapBuHa,
CUHTeTHYecKas Teopus sBomonnu), yueHus (A. H. CeBeproBa — 0 myTsX U HampaBJiICHHSX
ssommonuu, B.W. BepHanckoro — o 6uocdepe), 3akoHbI (reHeTHUecKoro paBHOBecus JIk. Xapau
u B. BaiinbGepra, 3apoasimeBoro cxoacrsa K. M. bapa), mpaBuna (Munumyma FO. JluGuxa,
AKOJIOTMYECKON MHUpaMuIbl JHEPTUH ), TuoTe3bl (tunoresa «vupa PHK» V. T'unbepra);

YMEHHE BIJIQJIETh OCHOBHBIMH METOAAMH HAY4YHOTO IO3HAHUS, HCIIOJIB3YeMbIMH B
OMOJIOTHYECKUX HCCIEeIOBAHUSX MKUBBIX OOBEKTOB M HSKOCHCTEM (OMHCaHUE, HW3MEpEHHE,
HaO0JIt0/IeHNE, SKCIICPUMEHT), CIIOCOOAMH BBHISBIICHUS U OLICHKH aHTPONOTCHHBIX U3MECHCHUU B
PUPOJIE;

YMEHHE BBIJICATh CYIICCTBEHHBIC MPHU3HAKH: BHJIOB, OHMOTEOIIEHO30B, JKOCHCTEM U
O6uocdepsl, CTaOUIU3MPYIOIIETO, JBIIKYIIETO M Pa3pbIBAIOIEr0 €CTECTBEHHOro 0TOOpa,
QJJTIOTIATPUYECKOTO U CUMIATPUUECKOTO BHUI000pa30BaHUsI, BIUSHUS JIBHKYIIMX CHII SBOJIOLUH
Ha TeHO(OH/ MOIMYISINH, MPUCIOCOOICHHOCTH OPTaHU3MOB K cpesie OOMTaHUs, YepeoBaHUs
HaIpaBJICHUN SBOJIOIUH, KDYTOBOPOTA BEIIIECTB U MOTOKA YPHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3M MEXIY IPOIECCAMH HBOJIOLNH, BIKYIIMMA
CUJIAMH aHTPOTOTeHE3a, KOMIIOHEHTAMU PAa3IMYHBIX YKOCHCTEM M MPHUCIOCOOIECHUSIMU K HUM
OpraHU3MOB;

YMEHHE BBISBIIATH OTIUYUTEIbHBIC IPU3HAKA )KUBBIX CUCTEM, IIPUCIOCOOICHHOCTh BH/I0B
K cpene oOuTaHus, aOMOTHYECKUX U OMOTUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EU
OpPTraHU3MOB B COOOINECTBAX, aHTPOMOTCHHBIX H3MEHEHHH B 9KOCHCTEMax CBOE MECTHOCTH;

YMEHHE HCIOJIb30BAaTh COOTBETCTBYIOLIME apTyMEHThI, OMOJOTHYECKYI0O TEPMUHOJIOTHUIO U
CUMBOJIMKY JJs1 JIOKa3aTelbCcTBa POJACTBA OPraHM3MOB pa3HbIX CHUCTEMATUYECKHX TPy,



B3aMMOCBS3M OPraHU3MOB U Cpelbl OOUTAaHMS, €IUHCTBA YEOBEUYECKUX pac, HEOOXOIMMOCTH
COXpaHEHHUsS MHOT000pa3usi BHJIOB M HKOCHCTEM KaK YCIOBHS COCYLICCTBOBAHHUS TPUPOIBI U
4eJI0BEYECTBA;

yYMEHUE pemarb OWOJIOrMYecKHe 3aJaud, BBISBIATh MPUUYUHHO-CIEJICTBEHHbBIE CBS3U
MEXIy HCCIEeIyeMbIMH OWOJIOTHYECKUMH TPOIECCAMU U SIBJICHUSAMH, JeNaTh BBIBOJBI U
MPOTHO3bI HA OCHOBAHUY MOJy4EHHBIX PE3YIbTATOB;

YMEHHE BBITIOJIHATH Ja0OpaTOpHBIE M MpaKTUYecKue paboThl, COOMIOAATH MpaBUiia MPU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPATh HMX OSKCIEPUMEHTAIBHBIMUA CPEICTBAMH,
dopMynHpys 1eNb UCCIeIOBaHMS, aHAIM3UPOBATh MOJIYUYEHHbI€ Pe3yNIbTaThl U JeNaTh BHIBOJBI;

YMEHHE YJacTBOBaTh B Y4eOHO-HCCIIEIOBATEILCKOM paboTe MO OWOJOTHH, SKOJIOTHH U
MeIUIMHEe, MPOBOIMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECCTB, M IMYOJUYHO MPEACTABIATH
MOJIydCHHBIEC PE3YNIbTAaThl HA YUEHUUYECKUX KOH(EpEeHIHSIX;

YMEHHE OIIEHUBATh THUIOTE3bl W TEOPHUH O TIPOUCXOXKICHUH KHU3HU, YEJIOBEKA U
YeJIOBEUECKUX pPac, O NPUUYUHAX, MOCIEJACTBHSIX M CIOCO0axX MPEeIOTBPAICHUs TNTOOATBHBIX
W3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BHIOOP Oyaymieil npodeccnoHanbHON AEATETFHOCTH B
o0nmacTd  OMONOTHH, OSKOJOTUU, MPUPOJONOIB30BAHUS, MEIULHUHBI, OHOTEXHOJOIUH,
NICUXOJIOTUH, BETEPUHAPUM, CEIBCKOTO XO3MHCTBA, MHILIEBOH MPOMBINUIICHHOCTH, YIIYOJSTh
MO3HABATEJIbHBIM HWHTEpPEC, HAMpaBICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH
npodeccuu ¥ TPOJIOJDKCHHE OHMOJIOTHUECKOTO O00pa30BaHWsl B OpPraHM3allUsIX CPETHEro
npodecCHOHaTbHOTO U BBICIIETO 00pa30BaHUSL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacon
Ne i/ HanMeHoBaHue pa3iesioB U TeM NPOrpaMMbl Beero Konrposbhbie | TlpakTuyeckune | IJIeKTpPOHHbIE (LU POBLIE)
paGoThI paboThI odpa3oBaTeJbHbIE pPeCcypchl
1 buosnorus kak Hayka 1
2 JKvBbIE CHCTEMBI U X U3yYCHUE 2
3 buonorus kietku 2 0.5
4 XuMHU€ecKass OpraHU3alusl KIETKA 7
5 Ctpoenue u QyHKIINU KICTKU 6
5 OOMeH BeIIeCTB M MPEBPAICHUE YHEPTHH B 5 1
KIIETKE bubmuoreka [IOK
7 Hacaencreennasa I/IH(bopMaumI M peajii3anus eé 5 05 http? J/m.eds00.ru/7f413368
B KIICTKE http//school-
JKn3HeHHBIN MUK KIETKA 3 1 collectio_n.ed U.ru).
http//ebio.ru/
Crpoenne U yHKIIHH OPTaHU3MOB 10 1.5 http//bio.1september.ru/urok/
10 Pa3smHOXeHME U pa3BUTHE OPraHU3MOB S) 1.5 http//djvu-inf.narod. ru/
1 ['eHeTHKA — HayKa O HACJCACTBEHHOCTH U ) 05 http://biology.ru/index.php
W3MEHUYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 5 0,5
13 3aKOHOMEPHOCTH N3MEHYMBOCTH 5 1
14 I'eneTrka yenoBeka 1 0.5
15 Cenexuus opraHu3MoB 2 1
16 BHOTEXHOIOTHS M CHHTETHYCCKAsT OMOJIOTH S 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 64 0 12,5



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

11 KJIACC

HanmeHoBaHue pa3iesioB H TeM

KoaunuyecTBO 4acoB

JueKTpoHHbie (nud poBbIE)

Ne i/ Konrposbubie | Ipakruueckue
NPOrpaMMbl Bcero o0pa3oBareJibHbIE peCcypchl
padoThI padoThI

1 3apoxieHue 1 pa3BUTHE SBOTIOIMOHHBIX 4
MpeACTaBICHUN B OMOIOTHH

2 MuxkposBonronus u €€ pe3yabTaThbl 14 2

3 MaxkposBoronus U €€ pe3ynbTrarhl 6

4 [TpoucxoxaeHne 1 pa3BUTHE KU3HU HA 15 15
3emuie ' bubmuoreka [IOK

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

5 [IpoucxoxaeHne yenoBeka — 10 1 htto//school

AHTPOIIOTCHES MpJischook
collection.edu.ru/).

DKOJIOTHSI — HayKa O B3aUMOOTHOIICHHUSIX P

6 OpPraHW3MOB ¥ HAJIOPTaHU3MEHHBIX CHCTEM 3 0.5 Egpﬁ?:l;zg termber. ru/urok/
¢ OKXPYX@IOIICH CPEAOH http://djvu-inf.narod. ru/

7 Opranu3Mebl U cpefia OOUTaHUS 1.5 http/biology.ru/index.php
DKOJIOTUs BUJIOB U MOIMYIISLINN 0.5
€] 0 RG]

9 KOJIOTHSI COOOIECTB. DKOIOTUUECKUE 12 05
CUCTEMBI

10 bruocdepa — rmobanbHas 3xKocucTeMa 6

11 UYenosek u OKpyKarol@s cpena 6

OBILIEE KOJIMYECTBO YACOB IIO 102 0 75

[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.B.C.PoxioB. Tematnueckuii 1 UTOroBbIi KOHTPOJIb. COOPHUK IPOBEPOUHBIX paldoT.
bronorus. 10 xracc. Mocksa 2014r.

3. O.I1. lynxuna. buonorus 6-11 knaccel. I[IpoBepouHbie TeCThI, pa3HOYPOBHEBBIE 3aJaHUSI.
Bousrorpan: Yuurens, 2012r

4. H.A.bornanos. KoHTponbHO-u3Meputenbabie MaTepuansl. buosnorus 10 kiace. ®T'OC.
Mocksa. Bako, 2016r.

5. A.A Kupunenko. buonorus. Pazaen «3Bomtonus opranndeckoro mupa». Teopus,
TPEHUPOBOYHBIE 3a1aHusl. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Pazgen «I'enernka». Bee tunsl 3amay. TpeHupoBoyHas
teTpaasp. Jlernon, 2016r

7. C.M1.Konecuukos. buonorus. Pa3nen «9konorus». Teopus, TpeHUPOBOYHBIE 3aJaHUS.
Jlernon, 2016r.

8. B.C.PoxiioB. Temaruueckuii 1 UTOroBbIif KOHTPOJIb. COOPHUK MPOBEPOUHBIX PAOOT.
buonorus. 11 knacc. Mocksa 2014r.

[IBertoB. buonorus. O6mas 6uonorus 10-11 kmaccel. MockBa. [Ipoda.2012r.

10. H.A.bornanoB KoHTponbsHO-nU3MepHuTENbHBIE MaTepuainbl. buonorus 11 xrace. ®I'OC.
Mocksa. Bako, 2016r.

HNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI UPECYPCBI CETU
HUHTEPHET

1. «Emunas xomnexuus Hudposrix O6pazoBarensbHbix Pecypcosy (Habop 1u@poBbIx
pecypcoB k yueOHukam jauHuu B.B. Tlaceunuka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuainsl k ypoky. Bce paboThl, Ha OCHOBE
KOTOPBIX CO3/1aH cailT, OblIn onmyOsIMKoBaHbI B razere "buonorus". ABTopamu caiita

npozenana oonpias paboTa Mo CUCTEMAaTH3UPOBAHUIO Ta3€THHIX CTATEH ¢ y4ETOM
HIKOJILHOW yueOHOM mporpammsl o npeamery "buonorus’".
http://ebio.ru/_ - Dnexrponnslii yaeOHUK «bruomorus». COAepKUT BCE pa3ieibl

|~

Ouosoriu: 60TaHKKY, 300JI0THIO, aHATOMHUIO M (PH3UOJIOTHIO YEIOBEKA, OCHOBBI
OUTOJIOTMH U I'CHCTUKU, 3BOJIOIUOHHYIO TCOPUIO U SKOJIOTHIO. Moxert 6LITB
PEKOMEH/IOBAH YJalMMCsl JUISE CAMOCTOSTEILHON PaboTHl.

8. http//djvu-inf.narod.ru/_- siexkrporHas 6uOIHOTEKA

httpz//biology.ru/index.php - Caiit sBisiercss MaTepHET — Bepcueii yaeOHOro Kypca Ha
kommnakT-aucke "OTtkpeiTas buonorus".



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

